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TECHNICAL DATA-GENERAL
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mm

in.

Track (rear)

1440

56.7

Wheelbase

2517

99.1

Turning radius

5600

220.5

kg.

lb.

Curb weight (depending on
equipment)

1252-1411

2755-3105

Gross vehicle weight
(depending on equipment)

1677-1768

3690·3890

Weight distribution

89139-SG681

at curb weight

59-62% front

at gross weight

52-55% front

Vehicle capacity weight---ex.
conv. (five people, 180 lb.
luggage)

422

930

Maximum roof rack load---ex.
conv.

100

220

Maximum trailer weight:
General

mm

in.

trailer with brakes

900

2000

trailer without brakes

450

1000

75

165

Overall length (sedans,
convertibles)

4680

184.3

Overall length (hatchback)

4687

184.5

Overall width

1690

66.5

hatchback

14.9 cu.fl.

hatchback, parcel shelf reo
moved

19.1 cU.fl.

sedan

14.2 cU.fl.

convertible

10.7 cU.fl.

Maximum trailer tongue weight

Overall height (at curb weight)

1419

55.9

Overall height with convertible
at highest point

2230

87.8

Tnunk volume (SAE)

Road clearance (full load)
SPG models

120

4.7

all other models

137

5.4

alloy wheels

1430

56.4

steel wheels

1437

56.6

Track (front)

TECHNICAL DATA-GENERAL
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Technical Data-General
Engine Specifications

Model

Year

Displacement
cc (cu. in.)

Com pression
ratio

Horsepower @
rpm SAE net

Torque Ib-ft @
rpm SAE net

Fuel system

900/900S/Convertible

1986-1987

1985 (121)

10.1: 1

125 @ 5500

128 @ 3000

Bosch LH 2.2

10.1: 1

128 @ 6000

128 @ 3000

Bosch LH 2.4

10.1: 1

128 @ 6000

128 @ 3000

Bosch LH 2.4

133 @ 2900

Bosch LH 2.4.2

1988

1985 (121)

1989-1990

900 TurborTurbo
Convertible

900 SPG

1985 (121)

1991-1993

2118 (129)

10.1: 1

140 @ 6000

1985-1988

1985 (121)

9.0:1

160 @ 5500

188 @ 3000

Bosch LH 2.2

1989-1993

1985 (121)

9.0:1

160 @ 5500

188 @ 3000

Bosch LH 2.4

1985-1986

1985(121)

9.0:1

160 @ 5500

188 @ 3000

Bosch LH 2.2

1987-1988

1985 (121)

9:0:1

165 @ 5500

195 @ 3000

Bosch LH 2.2

1989

1985(121)

9.0:1

165 @ 5500

195 @ 3000

Bosch LH 2.4

1990-1991

1985 (121)

9.0:1

175 @ 5500

195 @ 3000

Bosch LH 2.4

LUBRICATION AND MAINTENANCE
QUICK DATA
Spark Plug Applications

Engine Oil Change
Saab recommended engine oil

SAE 10W-30, API Service
Rating SG or SF/CD

Altemate for extremely hot
climates

15W-40, API Service Rating
SG or SF/CD

Engine oil drain plug tightening
torque (13 mm or 19mm
wrench size)

29-39 Nm (21-29 ft-Ib)

Engine Oil Capacity
(including filter)

4.2 quarts (4.0 liters)

Ignition System Applications

Model

Spark Plug

1985-1993 Turbo
normal driving

NGK BCP 7EV

altemate

NGK BCP 7ES

city driving

NGK BCP 6EV

altemate

NGK BCP 6ES

Spark plug electrode gap

0.024-0.028 in. (0.6-0.7 mm)

Tightening torque-
sparkplugs

25 to 29 Nm (18 to 21 ft-Ib)

Ignition Timing

1985-1992 turbo models

basic Hall ignition

1986-1992 non-turbo models

EZK ignition -Hall-effect with
knock sensor

Spark Plug Applications
Model

Spark Plug

1986-1988 Normally aspirated

NGK BCP 6ES

altemate

NGK BCP 6EV

1989-1993 Normally-aspirated

NGK BCP 5ES

LUBRICA nON AND MAINTENANCE-QUICK DATA

Distributor vacuum hose
disconnected and plugged,
where applicable
Turbo models

16°BTDC @ 850 rpm

Normally aspirated models

14°BTDC @ 850 rpm

Cooling System
Capacity (50/50 mixture anti
freeze and water)

10.5 quarts (10 liters)

Technical Data-General
Automatic Transmission

Engine Drive Belt Tensions
(measure using special belt tensioning gauge)
Drive belt tension

N

010-3

ATF

Ford Specification M2C-33F
(alternate: Ford Specification G)

ATF capacity

8.5 quarts (8.0 liters)

AJT final drive grade of oil

SAE EP 80 or 75 API-GL-4 or
API-GL-5

Altemate grade of oil

10W-30 engine oil

AJT final drive capacity

1.3 quarts (1.25 liters)

(Ib)

Altemator
checking (minimum)
one belt

200

(45)

two belts

420

(95)

one belt

310±20

(70±5)

two belts

645±20

(145±5)

ATF drain plug tightening
torque

5-8 Nm (48-72 in-Ib)

535±45

(120±10)

AJT final drive drain or filler
plug tightening torque

39-59 Nm (28-44 ft-Ib)

adjusting, used belts

adjusting, new belts
one belt
AlC compressor
checking (minimum)

245

(55)

adjusting, used belt

355±20

(80±5)

adjusting, new belt

535±45

(120±10)

checking (minimum)

220

(50)

adjusting, used belt

310±20

(70±5)

1985-1987 models

1.0 mm (0.04 in.)

adjusting, new belt

445±45

(100±10)

1988 and later models

4.0 mm (0.16 in.)

Power steering

Manual Transmission
Grade of oil

SAE 10W-30 SF/CC, SF/CD,
SG

Alternate grade of oil

SAE EP 75 API-GL-4 or API
GL-5

Oil capacity

3.1 quarts (3.0 liters)

Brake System
Brake Fluid Grade

SAE Dot 4

Brake Pad Wear Limit

WARNING
Do not use SAE DOT 5 brake fluid. Brake system failure may
result.

Steering and Wheel Alignment
Power Steering Fluid

GM Power Steering Fluid (GM
9985010), Texaco TL4634 or
equivalent

LUBRICAnON AND MAINTENANCE-QUICK DA TA

Engine-Technical Data
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022 Engine-Technical Data
Engine Tightening Torques

022-1

Crankshaft

022-6

Connecting Rods and Piston Pins

022-2

Lubrication System

022-6

Piston Rings

022-3

LH Fuel Injection

022-7

Pistons

022-3

Cooling System

022-8

Cylinder Head and Valve
Mechanism

Turbocharger

022-8

022-4

ENGINE TIGHTENING TORQUES
Tightening Torques

Nm

ft·rb (in-Ib)

Cylinder block end plate to
engine (flywheel end)

20

15

stage 1

60

44

stage 2

80 plus and
additional
90° (1/4
tum)

59 plus and
additional 90 0
(1/4 tum)

automatic transmission

33--39

24-29

manual transmission

25±3

18±2.2

Engine oil cooler line to oil filter
housing

7-10

(62-89 in-Ib)

Engine oil drain plug to case

29--39

21-29

EGR valve to cylinder head

8

(71 in-Ib)

turbo models

25

18

normally aspirated models

20

15

Cylinder head to cylinder block

Engine to transmission

Tightening Torques

Nm

ft·lb (in-I b)

Camshaft sprocket to camshaft

63

46

Camshaft bearing caps to
cylinder head

15

11

Camshaft timing chain
tensioner to timing case

63

46

Flywheel to crankshaft (17 mm
bolt head)

60

44

Clutch slave cylinder to
transmission case

6-14

(53-124 in-Ib)

FlyWheel to crankshaft (19 mm
bolt head)

85

63

Coolant drain plug to engine
block

15

11

55

41

Coolant temperature sensor
(LH sensor)

20

15

Fuel pump to fuel tank
(threaded collar)-1990 and
later

20

15

Connecting rod cap to
connecting rod

55

Ignition distributor to cylinder
head
Intake manifold to cylinder
head

22

16

Exhaust manifold to cylinder
head

41

Crankshaft pulley to crankshaft
1985-1990

190

140

1991 and later

175

129

continued on next page
continued

ENGINE TIGHTENING TORQUES

I
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Engine-Technical Data

Tightening Torques

Nm

ft-Ib (in-Ib)

Main bearing caps to cylinder
block

110

81

Oil filter to oil filter housing

10

7.4

CONNECTING RODSAND PISTON PINS

Oil pressure switch to oil filter
housing
small (1/4"-18 NPTF)

10

(89 in-Ib)

large (M 14X1.5)

30

22

Oil pump to timing chain cover

8

(71 in-Ib)

Oxygen sensor

40

30

Spark plugs to cylinder head

28

21

Thermostat housing to cylinder
head

18

13

Timing chain cover to engine
block and cylinder head

20

15

Timing chain tensioner to
cylinder head

63

46

Valve cover to cylinder head

15

89082

Connecting rods

mm

in.

56.000-56.019

2.2047-2.2055

11

Diameter of big end
(bearing shells
removed)

24.005-24.010

0.9451-0.9453
0.0010-0.0024

M5 bolt

5

(44 in-Ib)

Diameter of small end
(bushing installed)

M6 bolt

10

(89 in-Ib)

Big-end clearance

0.026-0.062

M8 bolt

20

15

40

30

Maximum permissible
weight variation per set

9 g (0.32 oz.)

M10 bolt

Piston pins

mm

in.

Piston pin diameter

23.996-24.000

0.9447-0.9449

All other fasteners

Piston pin to connecting rod clearance

CONNECTING RODS AND PISTON PINS

B202 engine

0.005-0.014

0.0002-0.0006

B212 engine

0.002-0.011

0.00008-0.0004

Engine-Technical Data
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PISTON RINGS

1

Piston Ring

Top compression ring

Second compression ring

Oil scraper ring

End gap

0.35-0.55 mm 0.0138-0.0217 in.

0.30-0.45 mm 0.0118-0.0177 in.

0.38-1.40 mm 0.0150-0.0551 in:

Width (thickness)

1.73-1.75 mm 0.0681-0.0689 in.

1.98-1.99 mm 0.0780-0.0783 in.

2.63-2.73 mm 0.1035-0.1075 in'"

Side clearance in piston
groove

0.05-0.09 mm 0.0020-0.0035 in.

0.04-0.07 mm 0.0016-0.0028 in.

•Applies to segment part of ring
"Oil scraper ring segment width (thickness) 0.58-0.64 mm 0.0028-0.02552 in

PISTONS

Piston diameter

mm

in.

Turbo engine with Mahle pistons (cont'd)

Piston and Cylinder
Classification Codes

first oversize
(0.5mm)

90.460-90.475

3.5614-3.5620

second oversize
(1.0mm)

90.960-89.975

3.5811-3.5817

Normally aspirated engine with Mahle or KS pistons
(ex. 8212 engine)

AA

mm

89.978-89.988

3.5424-3.5428

standard A8

89.988-89.996

3.5428-3.5431

standard 8

89.996-90.004

3.5431-3.5435

standard C

90.004-90.020

3.5435-3.5441

first oversize
(0.5mm)

90.482-90.497

3.5623-3.5629

second oversize
(1.0 mm)

90.982-89.997

3.5820-3.5826

Normally aspirated engine with Hepolite pistons
(ex. 8212 engine)

69084-S2l1102

Piston diameter

standard A

in.

standard A

89.977-89.985

3.5424-3.5427

standardA8

89.985-=89.991

3.5427-3.5430

standard 8

89.991-89.999

3.5430-3.5433

standard C

89.999-90.015

3.5433-3.5439

Normally aspirated engine with Hepolite pistons
(ex. 8212 engine)

Turbo engine with Mahle pistons
standard A

89.960-89.970

3.5417-3.5421

standard A8

89.970-89.978

3.5421-3.5424

standard 8

89.978-89.986

3.5424-3.5427

standard C

89.986-90.002

3.5427-3.5434

continued

first oversize
(0.5 mm)

90.477-90.492

3.5621-3.5627

second oversize
(1.0 mm)

90.977-89.992

3.5818-3.5824

continued on next page
PISTONS

022-4

Engine-Technical Data

Piston diameter

CYLINDER HEAD AND VALVE
MECHANISM

in.

mm

B212 engine (2.1 liter engine)
standard A

92.982-92.992

3.6607-3.6611

standard B

92.993-93.002

3.6611-3.6615

standard B

93.003-93.012

3.6615-3.6619

first oversize
(0.5 mm)

93.482-93.492

3.6804-3.6808

second oversize
(1.0mm)

93.982-93.992

3.7001-3.7005

nominal piston
clearance

0.009-0.035

0.00035-0.00137

Piston-to-Cylinder Clearance (mm)
non-turbo
(KS)

piston!
cylinder
classification

B202 engine (2.0 L)
AlA
0.012-0.032

turbo

non-turbo
(Hepolite)

0.030-0.050

0.015-0.033

ABIA

0.004-0.022

0.022-0.040

0.009-0.025

AB/B

0.014-0.032

0.032-0.050

0.019-0.035

B/A
BIB

0.006-0.024

CIB

0.014-0.032

0.001-0.019

0.024-0.042

0.011-0.029

0.008-0.034

B212 engine (2.1 L)
AlA

0.008-0.028

BIB

0.009-0.027

BIB

0.009-0.027

CYLINDER HEAD AND VALVE MECHANISM

Cylinder head "'eight
(dimension A)

mm

in.

New

140.5±0.1

5.533±0.004

After machining

140.1±0.05

5.516±O.004

Machining limit

0.4

0.0016

Engine-Technical Data
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Exhaust valve
44.5"
~

6.955-6.980 mm
(0.2738-0.2748 in.)

,

t

I

1.5mm
(0.06 in.)
approx.

JI-

29.0 mm
(1.14 in.)

I
Intake valve

t

6.960"6.975 mm
(0.2740-0.2746 in.)

I

J

32.0 mm
(1.26 in.)

1.5mm

~::~--~~~~~~';Japprox.
(0.06 in.)
%

,,-

I
89088

Valves

mm

Valve clearance

non-adjustable

in.

Valve guides
valve guide wear
(clearance between
valve guide and valve
stem)
maximum pennissible

0.5

length

49.00

1.929

outside diameter

12.039-12.050

0.4740-{).4744

bore for valve guide in
cylinder head

12.000-12.018

0.4724-{).4731

0.02

~---------------

B9087

Camshaft

mm

in.

0.07

Bearing diameter

28.922-28.935

1.1387-1.1392

45.0±1.5

1.77±O.06

Axial play (maximum
pe nn issible)

0.08-{).35

0.0031-{).0138

installed height

37.0

1.46

height when com
pressed with pressure
of 131-141 Ibs.

28.4

1.12
Cam followers

mm

in.

Diameter

32.96-32.98

1.2976-1 .2984

Height

26

1.02

Bore for cam followers
in camshaft bridge

33.000-33.016

1.2992-1 .2998

Valve Springs
out-of-square (maxi
mum)

1.75

free height

I

CYLINDER HEAD AND VALVE MECHANISM
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Engine-Technical Data
LUBRICATION SYSTEM

CRANKSHAFT

Crankshaft

mm

in.

Maximum variation in
straightness (runout)

0.10

0.004

Axial play (end float)

0.08-0.28

0.003-0.011

Maximum out-of-round
of journals

0.05

0.002

Radius of main journal
fillet

2.2-2.5

0.09--Q.10

Main bearing oil
clearance

0.020-0.062

0.0008-0.0024

Big-end bearing oil
clearance

0.026-0.062

0.0010-0.0024

Crankpin diameter
standard

51.981-52.000

2.0465-2.0472

first undersize

51.731-51.750

2.0367-2.0374

second undersize

51.481-51.500

2.0268-2.0276

third undersize

51.237-51.250

2.0172-2.0177

fourth undersize

50.987-51.000

2.0074-2.0079

Main journal diameter
standard

57.981-58.000

2.2827-2.2835

first undersize

57.731-57.750

2.2729-2.2736

second undersize

57.481-57.500

2.2630-2.2638

third undersize

57.237-57.250

2.2534-2.2539

fourth undersize

56.987-57.000

2.2436-2.2441

Color markings, main and big-end bearing shells
standard

first oversize

second oversize

thin-red

thin-yellow

thin-white

thick-blue

thick-green

thick-brown

LUBRICA nON SYSTEM

Lubrication System
Oil pressure at 2000
rpm, engine temp. 80 D C
(176 D F)

at least 2.7 bar

(39 psi)

Oil pressure relief valve
opening pressure

3.6-5.3 bar

(52-77 psi)

Waming light on
pressure

below 0.3--0.5
bar

(4.4-7.3 psi)

Oil pump end noat

0.03--0.08 mm

(0.0012-D.0031
in.)

Engine-Technical Data
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LH FUEL INJECTION

89092

Fuel Injection
LH Coolant Temperature Sensor Resistance
89091

7.
8.
9.
10,
11.
12.

1.
2.
3.
4.
5.

Fuel tank
Fuel pump
Fuel filter
Fuel distribution
Pressure regulator
6, LH control unit

Fuel injector
Coolant temperature sensor
Throttle plate
Th rottle switch
AIC valve
Air mass meter

Tem peratu re

Resistance (Ohms, ±10%)

14,000
9,000
5,800
3,800
3,000

System

YearlModel

Identification

2,600

LH 2.2

1985-1988 tu rbo
1986-1987
normally aspirated

Three wire AIC idle valve,
metal air mass meter with
sealed mixture adjustment
screw

2,000

1989 and later
turbo

Two wire AIC idle valve,
plastic air mass meter
without mixture adjustment

LH 2.4

1988-1990
normally aspirated
LH 2.4.2

1991 and later
normally aspirated

1,700
320

Three wire AIC idle valve,
si milar plastic ai r mass meter
without mixture adjustment

Fuel Pump

Fuel Pump Delivery Volume
(minimum)
Fuel system pressure -

900 ml (30 oz.) in 30 seconds

fuel pump running, engine off

normally aspirated models

3.0 bar (43.5 psi)

turbo models

2.5±0.05 bar (36.3±0.7 psi)

Fuel system pressure -

engine idling

normally aspirated models

2.4 bar (34.8 psi)

turbo models

1.9 bar (27.6 psi)

Residual fuel pressure
all models

0.1-0.2 bar (1.5-3.0 psi)
below system pressure,
minimum after 10 minutes

LH FUEL INJECTION
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Engine-Technical Data
COOLING SYSTEM
'-'

89093-S2I1591

89094-S5207

Fuel Injection
Fuel injector resistance

Cooling System

Oxygen Sensor Specifications
Oxygen sensor voltage
at idle (engine wann)

0.4-1 volt

Oxygen sensor
preheater resistance

approx. 4 Ohms

LH 2.2

LH 2.4
LH 2.4.2

Test tenninals

Resistance
(Ohms)

1 and 2

20±2

2 and 3

20±2

1 and 3

40±4

1 and 2

812

1 and 2

10-15

2 and 3

10-15
850±50 rpm

Idle speed (adjustable
only on LH 2.2 injection)
Idle %CO (adjustable only on LH 2.2 injection)
nonnally aspirated

0.5-1.5%

turbo

0.9-1,6%

Dashpot Adjustment
Specifications (LH 2,2)

10 liters (10.5 qts,)

Pennissible coolant leakage

1 qt. over 60,000 miles (1
Iiter/lOO,OOO km)

Coolant thennoswitch closing
temperature

AIC Valve Resistance
Fuel System

Cooling system capacity

Coolant thermoswitch opening
temperatu re
Coolant type

Phosphate-free 50% mixture
anti-freeze 50% water

Coolant temperature sender
resistance

51 .2±4.3 Ohms at 90°C
(194 C F)

Cooling system test pressure
(maximum)

1,2 bar (17.4 psi.)

TURBOCHARGER

speed at which dash pot rod touches
throttle lever

nonnallyaspirated

2500±100 rpm

turbo

2600±100 rpm

89095-S5865

TURBOCHARGER

Turbocharger basic boost
pressure

bar

psi

All except 1987 and later SPG
models

0.3510,03

5.010.4

1987 and later SPG models

0.4010.03

5.810.4

I

Electrical System-Technical Data
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Electrical System
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ELECTRICAL SYSTEM

i
[

I
II

II
I

!

i
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J

1

Charging System
TIghtening Torques

Nm

ft-Ib (in-I b)

Alternator

Ignition distributor hold
down bolt

15

11

rated speed

1900 rpm

minimum brush length

5 mm (0.2 in.)

Knock sensor to engine
block

20

15

Solenoid to starter

4.5-5.5

(40-49 in-Ib)

Starter field winding strap
and battery cable to
solenoid

(62--80 in-Ib)

7-9

Output test values
36 amps

@

1500 rpm

54 amps

@

1900 rpm

80 amps

@

6000 rpm

all other fasteners
M5 bolt

5

(44 in-Ib)

M6 bolt

10

(89 in-Ib)

M8 bolt

20

15

M10 bolt

40

30

Ignition System
Ignition system type

Charging System
Alternator
rated output

14 volts

ELECTRICAL SYSTEM
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Ignition System

1985 and later, turbo

basic Hall ignition

1986 and later, non-turbo

EZK ignition-Hall-effect with
knock sensor

Ignition firing order

1-3-4-2 (no. 1 cylinder next to
firewall)

Ignition timing (vacuum hose
discon nected)
Turbo

16°BTDC @ 850 rpm

Non-turbo

14°BTDC @ 850 rpm

Ignition coil
primary winding resistance*

0.5-<:>.9 Ohms

secondary winding resis
tance*

7200-8200 Ohms

Spark plug wires and rotor
ignition rotor resistance

1000 Ohms

coil high tension lead
resistance (complete with
end connectors)

500-1500 Ohms

spark plug lead resistance
(complete with end
connectors)

2000-4000 Ohms

'Measure with all wires disconnected from call. See 340 Ignition System for testing
information
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TRANSMISSION

Tightening Torques

Nm

ft-Ib (in-Ib)

Tightening Torques

Nm

ft·lb (in-Ib)

ATF pressure tap (automatic
transmission)

5-7

(44--62 in-Ib)

Shift rod clamp bolt
(manual transmission)

30---35

22-26

ATF sump pan bolts
(automatic transmission)

8-12

(71-106 in-Ib)

All other fasteners

M5 bolt

5

(44 in-Ib)

ATF sump pan drain plug
(automatic transmission)

5-8

(44-71 in-Ib)

M6 bolt

10

(89 in-Ib)

M8 bolt

20

15

ATF cooler connection nut
(automatic transmission)

13-16

10-12

M10 bolt

40

30

Clutch slave cylinder mounting
screws

6-14

(53-124 in-Ib)

Gearbox drain plug (manual
transmission)

39-59

29-44

Selector cable setscrew
tightening torque
(automatic transmission)

2.5

(22 in-Ib)

TRANSMISSION
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1.
2.
3.
4.

Torque convertor
Front clutch
Rearclutch
Front band

5. Rearband
6. One way clutch
7. Govemor

Automatic Transmission

Type

Borg Wamer 37

ATF volume (transmission)

8.0 I (8.5 U.S. qts.)

ATF

Ford specification M2C-33F
(alternate Ford specification G)

AfT final drive capacity

125 I (1.3 U,S. qts.)

AfT final drive grade of oil

SAE EP800r75API-GL-40rAP
I-GL5

Alternate grade

SAE 10W·30 engine oil

General stall speed (APC
solenoid unplugged)

2250-2700 rpm

Line pressure at idle
(gear selector in D)

4.2-4.9 bar
(61-71 psi)

89100-S6605

1.
2.
3.
4.
5.

Pressure plate
Housing
Diaphragm spring
Pivot rings
Release bearing

6.
7.
8.
9.

Slave cylinder
Master cylinder
Clutch pedal
Clutch fluid reservoir

Manual Transmission

Clutch type

Fichtel & Sachs

Clutch diameter
non-turbo

204 mm (8 in,)

turbo

216 mm (8.5 in,)

Clutch adjustment

automatic
(non-adjustable)

Manual transmission oil
capacity

3.0 I (3.5 U.S. qts.)

Grade of oil

SAE 10W-30 SF/CC, SF/CD, SG

Altemate grade of oil

SAE EP 75 API-GL-4 or API GL·5

Clutch/brake master
cylinder fluid

DOT 4 brake fluid

TRANSMISSION
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BRAKES
Front Brake Disc Applications
Model year and Model

Disc type

1985 through 1987900

Solid

1985 and 1986 900s

Solid

1985 Turbo

Solid

1987900s

Ventilated

1986 through 1987 Turbo,
including convertible

Ventilated

1988 and later

All Ventilated

Front Brake
Disc

Solid disc

89102

Tightening Torques

Nm

ft-Ib (in-Ib)

ABS hydraulic unit to bulkhead

26±4

19±3

Front caliper mounting bolt to
guide pin (1988 models and
later)

30-35

22-26

Front caliper to steering
member (1985 to 1987)

110-130

81-96

Front pad carrier to steering
member (1988 models and
later)

70-110

52--81

Rear caliper to axle (1985 to
1987)

70-90

Rear caliper to pad carrier
(pins) (1988 models and later)

25-30

18-22

Rear pad carrierto axle (1988
models and later)

40-54

30--40

Ventilated
disc

Ventilated

(1986·1987)

and later)

disc (1988

Thickness
(new)

12.7 mm
(0.50 in.)

20mm
(0.787 in.)

23.5 mm
(0.93 in.)

Thickness
(wear limit)

11.2 mm
(0.441 in.)

18mm
(0.709 in.)

21.5mm
(0.85 in.)

Brake surface
lateral runout
(maximum)

0.1 mm
(0.004 in.)

0.1 mm
(0.004 in.)

0.08 mm
(0.003 in.)

Rear Brake Disc

Thickness (new)

9.0 mm (0.354 in.)

Thickness (wear limit)

7.0 mm (0.276 in.)

Brake surface lateral runout
(maXimum)

0.1 mm (0.004 in.)

52--86

ABS Specification

ABS wheel speed sensor air
gap

All other fasteners
M5 bolt

5

(44 in-Ib)

M6 bolt

10

(89 in-Ib)

M8 bolt

20

15

Ml0 bolt

40

30

0.65 mm (0.026 in.)
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STEERING AND WHEEL ALIGNMENT

Tightening Torques

Nm

ft-Ib (in-I b)

Lower control arm bearing bracket
(front or rear) to body
M12 dry joint

70-95

52-70

M121ubricaled joint (waxed nut)

45-55

33-41

Lower control arm bracket to body

25~5

18-26

Power steering rack to body

60-80

44-59

lug nuts

90-110

lug bolts

105-125

66-81
77-92

Steering column to steering rack
(clamping bolt, self-locking nut)

20-27

15-20

Steering column to body
(bolts, use with Loctite)

20-27

15-20

Steering wheel to steering column
(self-locking nut)

25-28

18-21

Universal joint to pinion shaft
(clamping bolt and self-locking nut)

25~4

18-25

Power steering hose fittings

20~4

15-25

Tie rod end to tie rod

60-80

44-59

Upper control arm bearing bracket
(front or rear) to body

40-55

30-41

Road wheel to wheel hub

All olher fasteners

Tightening Torques

Nm

ft-Ib (in-Ib)

M5 bolt

5

(44 in-Ib)

M6 bolt

10

(89 in-Ib)

M8 bolt

20
40

30

M10 bolt

15

Ball joinl to control arm (upper or
lower)

40-55

29-41

Ball joint to control arm bolts (self
locking nuls)

40-55

29-41

Steering and Wheel Alignment Specifications

Ball joint to steering swivel member
(self-locking nut)

35-50

26~7

Chassis Ride Height
(measured between top of wheel rim and fender/hood gap)
Except sport chassis

Bearing bracket to control arm
(locknut and lock washer)

Sport chassis

lower control arm bracket to
control arm

75-90

upper control arm bracket to
control arm

55-70

41-52

55-110

41-81

Coil spring seat to control arm

243 mm (9.56 in.)

55-66

with 15 in. wheel
with 16 in. wheel

230 mm (9.06 in.)
217 mm (8.54 in.)

STEERING AND WHEEL ALIGNMENT
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Wheel Alignment Specifications
Measurement

Model

except sport
chassis

sport chassis

Front
caster

2°±0.5

2°±0.25

camber

0.5°±0.5

0.25°±0.25

toe-in

2±1 mm
(0.08±0.04 in.)

1.5±0.5 mm
(0.06±0.02 in)

Swivel pin inclination

11.5°±1

11.5°±1

Steering angle-outer
wheel

20°

20°

Steering angle-inner
wheel

20.75°±0.50

20.75°±0.50

toe-in

4±1 mm
(0.16±0.04 in.)

4±1 mm
(0.16±0.04 in.)

camber

-0.5°±0.25

-0.5°±0.25

Rear wheels (non
adjustable)

Ball joint wear limit
maximum radial play

1 mm

0.040 in.

maximum axial play

2mm

0.078 in.

75 cl

0.8 qt

Power Steering Fluid
GM power steering
fluid (GM 9985010),
Texaco TL4634 or
equivalent

STEERING AND WHEEL ALIGNMENT
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SUSPENSION
Tightening Torques

Nm

ft·lb (in-I b)

Panhard rod to body or rear
axle

40-70

30-52

Torque ann to body or rear
axle
lubricated bushings

21-35

15-26

dry bushings

40-70

30-52

Wheel hubs to drive axle
(locking nut)

290-310

214-229

Wheel lug bolts

105-125

77-92

Wheel lug nuts

90-110

66-81

5
10

(44 in-Ib)

All other fasteners
M5 bolt
M6 bolt
M8 bolt
M10 bolt

(89 in-I b)

20

15

40

30

Front Coil Spring Specifications

1.
2.
3.
4.

Upper control ann
Spring seat
Coil spring
Bump stop

5.
6.
7.
8.

Shock absorber
Lower ball joint
Lower control ann
Upper ball joint

Spring color codes

Spring free length

Standard chassis
green, light green, black, or
white

373mm

14.7 in.

yellow or red

380 mm

15.0 in.

pink or brown

388mm

15.3 in.

blue or light blue

372mm

14.6 in.

301 mm

11,8 in.

Tightening Torques

Nm

ft·lb (in·lb)

Front shock absorber to lower
control ann

90-100

66-74

Front suspension coil spring
seat to control ann

55-110

41--81

Anti-roll bar bracket to lower
control ann

40-55

30--41

Power steering rack to body

60-80

44-59

black or white (left spring)

311 mm

12.24 in.

52-66

green or light green (right
spring)

308mm

12.12 in.

293 mm

11.5 in.

Spring link front mount to body

Sport chassis
silver or bronze

Rear Coil Spring Specifications
Spring color codes

Spring free length

Standard chassis

70-90

Sport chassis
silver or bronze

SUSPENSION
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BODY

Tightening Torques

Nm

ft-Ib (in-Ib)

Tightening Torques

Nm

ft-Ib (in-Ib)

All other fasteners

AlC system tightening torques
AlCcompressor-to-evaporator
hose
connection at compressor
(pad-type)

22-27

16-20

hose fitting at evaporator

28-39

21-29

AlC compressor-to-condensor
hose
connection at compressor
(pad-type)

22-27

16-20

hose fitting at condensor

21-28

15-21

AlC condensor-to
receiver/dryer hose
hose fitting at condensor

14-20

10-15

hose fitting at receiver/dryer

14-20

10-15

AlC evaporator-to

M8 bolt

20

15

M10 bolt

40

30

Body Specifications

Convertible pump hydraulic
fluid

Aeroshell
Fluid 4/Shell
Code 60 421
(Saab part no.
3018694

Convertible top hydraulic
pump minimum working
pressure

25 bar

365 psi

Ale System Specifications

receiver/dryer hose
hose fitting at evaporator

14-20

10-15

hose fitting at receiver/dryer

14-20

10-15

21-27

15-20

AlC expansion valve pressure
equalization fitting to
evaporator

7-10

(62--89 in-lb)

Oil fill plug to AlC compressor

8-12

(71-106 inIb)

Convertible top hydraulic hose
fittings

5.1-6.2

(45-55 in-Ib)

Seatbelt guide bolt to body
(convertible models)

24-40

18-30

All other seat belt mounting
bolts

45±10

33±7

AlC expansion valve to
evaporator

Refrigerant oil capacity
(compressor replacement)

1.75 dl

4.9 oz.

Refrigerant oil capacity per
component (due to sudden
leakage)
evaporator

0.5 di

1.4 oz.

receiver/dryer

0.2 c!i

0.57 oz.

condenser

0.2 dl

0.57 oz.

hose

0.2 dl

0.57 oz.

2.9 bar

41 psi

115°C

239°F

switch closed

4.0-6.2°C

39.2-43.1 of

switch open

0.4-2.6°C

33-36.6°F

AlC refrigerant pressure
switch (low gas pressure)
opening pressure

AlC Coolant temperature
switch
opening temperature

AlC Anti-frost switch

All other fasteners
M5 bolt

5

(44 in-!b)

M6 bolt

10

(89 in-Ib)
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GENERAL
Although the Saab 900 is a sophisticated and complex ma
chine, nearly all basic maintenance and most repairs can be
accomplished by any interested owner with basic mechanical
skills and the right information. While some of the repairs cov
ered in this manual are complicated and require special
knowledge and equipment, most of the care that is required in
the I~etime of the average Saab is well within the capabilities
of the do-rt-yourselfer.

Buying Parts
Information You Need To Know
Genuine Saab Parts
Non-returnable Parts

Tools
Basic Tool Requirements
Jack Stands
Oil Change Equipment
Torque Wrench
Feeler Gauges
Volt-Ohm Meter (VOM) or Multimeter
Saab Special Tools

;.;.:.;.:.:.;.:.;.;.
:.:.:.:...;.;.: .....

100-12
100-12
100-12
100-14
100-14
100-14
100-16
100-16
100-17
100-17
100-17
100-17

Emergencies

100-18
Changing a Tire
100-18
Car Will Not Start
100-18
Jump-Starting
100-18
Overheating
100-19
Oil Pressure Warning Light
100-20
Brake Fluid Level Warning Light
100-20
Anti-Lock Brake System Warning Indicator .. 100-20
Dim Lights
100-20
Towing
100-20
Spare Parts Kit
100-20
Spare Parts Kit - Basic Contents
100-20
Spare Parts Kit - Additional Contents
100-20

TABLES
a. General Tightening Torques
(unless noted otherwise in text)
b. Bolt Diameter and Wrench Size

100-11
100-11

CAUTION
Do not use this manual unless you are familiar with basic au
tomotive repair procedures and safe workshop practices. This
manual illustrates the workshop procedures required for most
service work; it is not a substitute for full and up-to-date infor
mation from the vehicle manufacturer or for proper training as
an automotive technician. Note that it is not possible for us to
anticipate all of the ways or conditions under which vehicles
may be serviced or to provide cautions as to all of the possible
hazards that may result.
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CAUTION
Your common sense and good judgment are crucial to safe
and successful service work. Read procedures through be
fore starting them. Think about whether the condition of your
car, your level of mechanical skill, or your level of reading
comprehension might result in or contribute in some way to an
occurrence which might cause you injury, damage your car, or
result in an unsafe repair. If you have doubts for these or other
reasons about your ability to perform safe repair work on your
car, have the work done at an authorized Saab dealer or other
qualified shop.

This section of the manual is intended to help the beginner
get started smartly and safely with Saab maintenance and re
pair. The section begins with Form and Function, a general
description of the car and its individual systems, followed by a
discussion on How To Use This Manual.
Tips on mechanic's skills and workshop practices that can
help the beginner do a faster, complete, and more thorough job
can be found under Getting Started. Tools describes the ba
sic tools needed to do most of the procedures in this manual.
The section ends with a quick reference guide to emergen
cies-what to do when the car won't start or when a warning
light comes on, including basic troubleshooting and informa
tion on how to gauge the seriousness of a problem.

FORM AND FUNCTION
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Fig. 1. Cutaway of Saab 900 16 valve overhead camshaft engine.
The engine is sloped at 45% to lower the car's center of grav
ity and to allow for a low hood line. The transmission is bolted
to the bottom of the engine.

While the complexity of the Saab 900 may at first seem
overwhelming to the do-it-yourself owner, it can be simplified
and more easily understood by viewing the car as an assem
bly of simpler systems, each performing its own independent
functions.

Engine
The Saab 900 models covered by this manual are powered
by a liquid-cooled, four-cylinder, 16-valve, in-line engine. The
power train is integrated with the clutch, transmission, and dif
ferential in a compact, lightweight power unit that occupies
very little space. See Fig. 1.
The 16 valve cylinder head uses self-adjusting hydraulic
cam followers to actuate the valves. Each valve has a large
flow area to allow the engine to breath efficiently. Because the
cylinder head has four valves per cylinder instead of two, indi
vidual valves are subject to far less demanding working condi
tions. See Fig. 2.

Saab Turbo with APC
In addition to the naturally aspirated engine family, the 900
is available with a turbocharged engine. See Fig. 3. The turbo

FORM AND FUNCTION

Fig. 2. Cutaway view of valve train.

Fundamentals for the Do-it-yourself Owner
engine delivers extra power at low engine speeds when de
manded, but during normal driving it is as economical as the
naturally aspirated engine. The turbocharged engine offers
the same acceleration as many six-cylinder and eight-cylinder
engines, but without the well-known disadvantages of exces
sive weight, unwieldy bulk with too many moving parts, and
high fuel consumption.

100-3

Octane rating

100

Energy utilization
with APC

97

Risk
margins

93

91
~_I".""~:~

Hot eXhausl
gasses

Energy utilization
without APC
89050

2000

Fig. 3. Cutaway of turbocharger system. The intake air is com
pressed by the exhaust-driven turbocharger, It is then cooled
by as much as 11 QOF in the intercooler before it enters the en
gine, The intercooler increases power and reduces the ther
mal stresses in the engine,
Safety margins must be built into the design of an internal
combustion engine to allow for manufacturing tolerances,
changes in the condition of the engine, and varying climatic
conditions and fuel quality. As a result, the energy content of
the fuel cannot be fully utilized. To answer this problem, the
Saab APC system was .designed to ensure maximum utiliza
tion of the energy in the fuel at all times. The boost pressure
delivered by the turbocharger is continually adjusted to suit
the knocking limit of the air/fuel mixture in the cylinders. There
fore, the engine adjusts itself automatically to the fuel being
used. The higher the octane, the higher the maximum engine
power. See Fig. 4.

NOTE
On Saab Turbo SPG models, premium unleaded fuel is re
quired at all times.

The APC system consists of simple electronics. A knock
sensor on the engine block senses the onset and degree of
engine knock and transmits an electrical signal to the control
unit. The control unit also receives signals from the intake
manifold pressure sensor and the ignition system (engine
rpm). The data is processed by the control unit, which trans
mits a signal to the APC solenoid valve to regulate the boost
pressure (via the wastegate) of the turbocharger. Therefore,
maximum operating boost pressure under full engine load is
electronically governed. In the event of an APC system mal
function, the wastegate is mechanically adjusted to provide a
safe, low boost pressure limit.

4000

Engine
speed
89051

Fig. 4. A conventional engine must incorporate safety margins for
engine tolerances, various climatic conditions, and variations
in fuel grades available. The Saab APC turbo engine adjusts
itself automatically to suit the operating conditions.

Fuel Injection
All Saab 900 16-valve models use an electronically con
trolled Bosch LH-Jetronic fuel injection system. See Fig. 5. LH
is a German acronym for hot wire, or "Luft masse messen mit
hitzdraht". Hot wire refers to the operation of the air mass
meter, which is used to measure the air entering the engine.
The intake air flows acro~s an electrically heated platinum
wire in the tubular air meter. See Fig. 6. The control unit then
measures the electrical energy necessary to maintain the wire
at a constant temperature as a measure of the air mass. At the
same time the control unit senses the engine speed and the
engine temperature, which enables it to meter the correct
quantity of fuel to suit the requirements of the engine at all
times.
Fuel is delivered to the engine through the fuel injectors.
The intake manifold is equipped with one fuel injector per cyl
inder. Each injector is fitted upstream of the corresponding in
take valves and actuated electro-magnetically by signals from
the electronic control unit. The control unit calculates the
opening time for the injectors so that the quantity of the fuel in
jected will be correct in relation to the quantity of air flowing to
the engine. See Fig. 7.
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1. Fuel tank with in-tank fuel
pump
2. Electronic control unit
3. Air mass meter

4. Throttle valve
5. Automatic Idle Control (AI C)
6. Fuel injector
7. Temperature sensor

Fig. 5. SChematic of LH-Jetronic fuel injection system used on all
saab 16 valve engines.

Fig. 7. Cutaway view of engine showing operation of the electro
magnetic fuel injector. The injectors are mounted in the intake
manifold, one for each cylinder.

right time. Since each cylinder has to have a spark once for
every two revolutions of the crankshaft, the distributor turns at
one-half crankshaft speed. The basic system is shown sche
matically in Fig. 8.

Electrical System
Many components, and all electrical accessories, are pow
ered by the car's electrical system. The electrical system uses
a battery to store energy, an engine-driven alternator to gen
erate electricity and recharge the battery, and various wiring
harnesses and other circuits to distribute electric power to the
rest of the car. The electrical system is represented in Fig. 9.

Fig. 6. View of LH (hot wire) air mass meter. The platinum heated
wire is maintained at a constant temperature and measures
the mass of the air flow going into the engine. It uses solid
state circuitry and has no moving parts to wear out. The inset
shows a front view of air mass meter.

Ignition System
The electronic ignition system creates the high-voltage
spark necessary to ignite the combustible air/fuel mixture in
the cylinders. The ignition coil boosts the voltage so that the
spark will be hot enough to ignite the air/fuel mixture. The tim
ing of the spark is controlled by the ignition control unit.
The ignition distributor, synchronized to the rotation of the
engine, delivers the spark to the right cylinder at precisely the

FORM AND FUNCTION

The flow of electricity depends upon a closed-loop path-a
complete circuit. Electrical current flows through wires to the
consumer, a light bulb for example, and back to the battery in
a complete circuit. The electrical route back to the source,
which completes the circuit, is called a path to ground. Every
consumer of electrical power in the car must have a source of
power and a path to ground in order to operate.
Commonly, the electrically conductive metal structure of
the automobile is used as a ground path. The negative (-) ter
minal of the battery connects to the car body, and all of the
electrical consumers in the car make a ground connection to
the car body, thus eliminating the need for many feet of addi
tional wire.
Electrical components near the engine are often grounded
directly to the engine, which is then grounded to the body.
Some components are grounded through their housings
which are bolted to a ground. Electrically, the effect is the
same.

Fundamentals for the Do-it-yourself Owner
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Ignition
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Ignition coil

Rg. 8. SChematic of typical ignition system.
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Electrical consumers
Rg. 9. The alternator generates electricity to recharge battery and
power other electrical consumers.

Transmission and Drive Train
The transmission is mounted beneath the engine and is ar
ranged in a housing together with the final drive. See Fig. 10.
The transmission is chain driven off the engine via the clutch.
Although the Saab engine develops a substantial amount of
power, it does so best at relatively high revolutions per minute
(rpm). To handle all driving conditions, it is necessary to use

89057

Fig. 10. The transmission and final drive are mounted beneath engine.

gearing to change the ratio of engine rpm to vehicle speed.
See Fig. 11.
A manual transmission arranges several sets of gears in a
common housing. A set of two gears determines a gear ratio,
each suited to a particular range of driving speeds. A shifting
mechanism allows the driver to change from one gear ratio to
the next to match vehicle speed.
In an automatic transmission, hydraulic fluid under pres
sure in a complex network of passages, valves and control
mechanisms engage and disengage constantly meshed plan
etary gear sets. Hydraulic controls responding to vehicle
speed, engine load, throttle position and gear shift position se
lect the appropriate gear ratio.

FORM AND FUNCTION
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The brakes act to slow or stop the car by causing friction.
Since cars are relatively heavy, the friction required to stop
safely and effectively is quite high, and generating this friction
requires considerable force. The cars covered by this manual
use either an engine vacuum boost system or hydraulic boost
system (cars with ASS) to multiply the force applied to the
brake pedal and to distribute it uniformly to the wheels.

Clutch

The brake pedal is connected by a mechanical linkage to
the master cylinder, mounted on the firewall at the back of the
engine compartment. A piston in the master cylinder creates
hydraulic pressure in the brake lines going to the wheels.

Differencial with
final drive
89058

Fig. 11. The gear reduction between the engine and the driven wheels

takes place in three stages: the primary chain drive, the trans
mission gears, and the final drive,

At each wheel, the hydraulic pressure acts on the brake cal
iper to cause friction and slow the wheel. The sizes of the hy
draulic components are such that the driver's force applied to
the brake pedal is multiplied many times by the time it reaches
the wheels.
1990 and later 900 models are equipped with an anti-lock
braking system (ASS). As the name implies, the purpose of
this system is to prevent the wheels from locking during hard
braking. Speed sensors at each wheel sense when the wheel
is about to lock, and an electronic system modulates the brak
ing force to that wheel. See Fig. 13.

Brakes
All of the Saab models covered in this manual feature disc
brakes at all four wheels. A disc brake squeezes pads lined
with friction material against both sides of a flat, round brake
disc, called a rotor. A typical disc brake assembly is shown in
Fig. 12.

Pickup
coil

Toothed
gearwheel
89060

Splash
shield

Fig. 13. A moisture-proof sensor senses the rolling speed of each

wheel. The sensor is inductive in that an electric current is in
duced in the pickup coil every time a tooth on the gearwheel
passes the sensor,

Steering and Suspension

89059

Fig. 12. Disc brake assembly showing disc, caliper, and splash shield,

Caliper assembly holds pads with friction material.

FORM AND FUNCTION

The suspension and steering systems are what allow the
wheels to move and turn for a smooth ride, stability and direc
tional control. See Fig. 14. The suspension system is the com
bination of springs, shock absorbers, and other stabilizing
devices that support the weight of the car and cushion the ef
fects of bumps. On some models, stabilizer bars aid stability
by transferring some of the cornering force acting on the sus
pension.

Fundamentals for the Do-it-yourself Owner
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Fig. 14. The suspension and steering system gives the driver control
over the car by supplying constant feedback on the car's re
actions.

The steering system consists of the steering rack mecha
nisms, linkages, and a belt-driven hydraulic pump. Power-as
sisted steering uses hydraulic fluid under pressure to do some
of the work normally done by the driver turning the steering
wheel.

o TECHNICAL DATA lists all of the specifications used
throughout the manual and is intended to be used as a quick
reference guide for the more experienced technician familiar
with Saab 900 cars. 1 LUBRICATION AND MAINTENANCE
covers the maintenance schedules and service procedures
needed to do all of the Saab recommended scheduled main
tenance work.

Body
The body is the basic building block. All of the Saab models
covered in this manual feature unitized body construction,
meaning that they do not have a separate frame. A complex
body shell is the main structural platform to which all the other
systems are attached. Subassemblies attach engine, driv
etrain, suspension, and steering systems to the basic body
structure.

The remaining seven sections (2 through 8) are repair ori
ented and are divided into multiple repair groups. For clarity
and ease of use, each major section begins with a General re
pair group, e.g. 200 Engine-General. These "00" (double
zero) groups are mostly descriptive in nature, covering topics
such as theory of operation and troubleshooting. The remain
der of the repair groups contain the more involved and more
detailed system repair information.

The doors, the instrument panel, the seats, and other interi
or trim pieces are also added to the body shell. Other parts of
the body shell function as mounting points for the other major
and minor subsystems.

A master listing of the 9 sections and the corresponding 69
individual repair groups can be found at the beginning of each
section. Thumb tabs on the first page of each repair group
page help locate the groups quickly.

How TO

USE THIS MANUAL

The manual is divided into 9 sections:

o TECHNICAL DATA

Each repair group has its own Table of Contents listing the
major subject headings within the group, and the pages on
which they begin. Page numbers throughout the manual are
organized according to the repair group system. For example,
you can expect to find information on the turbocharger (Repair
Group 291) beginning on page 291-1. A comprehensive index
is found at the back of the manual.

1 LUBRICATION AND MAINTENANCE
2 ENGINE

3 ELECTRICAL SYSTEM
4 TRANSMISSION
5 BRAKES
6 STEERING AND WHEEL ALIGNMENT
7 SUSPENSION
8 BODY AND STEERING

Warnings, Cautions and Notes
Throughout this manual are many passages with the head
ings WARNING, CAUTION, or NOTE. These very important
headings have different meanings.

HOW TO USE THIS MANUAL
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WARNING
A waming is the most serious of the three. It wams of unsafe
practices that are very likely to cause injury, either by direct
threat to the person(s) doing the work or by increased risk of
accident or mechanical failure while driving.

CAUTION
A caution calls attention to important precautions to be ob
served during the repair work that will help prevent accidental
ly damaging the car or its parts.

NOTE
A note contains helpful information, tips that will help in doing
a better job and completing it more easily.

WARNING
• Remove rings, watches, and bracelets. Aside from the dan
gers of moving parts, metallic jewelry conducts electricity and
may cause shorts, sparks, bums, or damage to the electrical
system when accidentally contacting the battery or other elec
trical terminals.
• Disconnect the battery negative (-) cable whenever working
on or near the fuel system or anything that is electrically pow
ered. Accidental electrical contact may damage the electrical
system or cause fire.
• Never work under a lifted car unless it is solidly supported
on jack stands that are intended for that purpose. Do not sup
port a car on cinder blocks, bricks, or other objects that may
shift or crumble under continuous load. Never work under a
car that is supported only by the lifting jack.
• The fuel system is designed to retain pressure even when
the ignition is off. When working with the fuel system, loosen
the fuel lines very slowly to allow the residual pressure to dis
sipate gradually. Avoid spraying fuel.

Please read every WARNING, CAUTION, and NOTE at the
front of the manual and as they appear in repair procedures.
They are very important. Read them before you begin any
maintenance or repair job.

• Fuel is highiy flammable. When working around fuel, do not
smoke or work near heaters or other fire hazards. Keep an ap
proved fire extinguisher handy.

Some WARNINGs and CAUTIONs are repeated wherever
they apply. Read them all. Do not skip any. These messages
are important, even to the owner who never intends to work on
the car.

• Illuminate the work area adequately and safely. Use a por
table safety light for working inside or under the car. A fluores
cent type light is best because it gives off less heat. If using a
light with a normal incandescent bulb, use rough service bulbs
to avoid breakage. The hot filament of an accidentally broken
bulb can ignite spilled fuel or oil.

GETTING STARTED

• Keep sparks, lighted matches, and open flame away from
the top of the battery. Hydrogen gas emitted by the battery is
highly flammable. Any nearby source of ignition may cause
the battery to explode.

Most of the necessary maintenance and minor repair that a
Saab will need can be done with ordinary tools, even by own
ers with little or no experience in car repair. Below is some im
portant information on how to work safely, a discussion of
what tools will be needed and howto use them, and a series of
mechanic's tips on methods and workmanship.

Safety
Although an automobile presents many hazards, common
sense and good equipment can ensure safety. Accidents hap
pen because of carelessness. Pay attention and stick to these
few important safety rules.

WARNING
• Never run the engine in the work area unless it is well-ven
tilated. The exhaust should be vented to the outside. Carbon
Monoxide (CO) in the exhaust kills.
• Remove all neckties, scarfs, loose clothing, or jewelry when
working near running engines or power tools. Tuck in shirts.
Tie long hair and secure it under a cap. Severe injury can re
sult from these things being caught in rotating parts.

GETTING STARTED

• Never lay tools or parts in the engine compartment or on top
of the battery. They may fall into confined spaces and be diffi
cult to retrieve, become caught in belts or other rotating parts
when the engine is started, or cause electrical shorts and
damage to the electrical system.
• Some of the cars covered by this manual are equipped with
a Supplemental Restraint System (SRS) that automatically
deploys an airbag. The airbag unit uses an explosive device
to electrically ignite a powerful gas. On cars so equipped, any
work involving the steering wheel should only be performed by
an authorized Saab dealer. Performing repairs without dis
arming the SRS may cause serious personal injury.

Lifting the Car
For those repairs that require raising the car, the proper
jacking points should be used to raise the car safely and avoid
damage. There are six jacking points from which the car can
be safely raised. The jack supplied with the car by Saab can
only be used at the four side points-just behind the front
wheel or just in front of the rear wheel. In addition to the four
side points, there are front and rear center jacking points that
can be used to lift one end. See Fig. 15.

Fundamentals for the Do-it-yourself Owner
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Lift points for car lift, jack stands, or Saab-supplied jack

Floor jack lift points
(floorpan reinforcement crossmembers)

89062

Fig. 15. saab jacking points.

CAUTION
When raising the car using a floor jack or a hydraulic lift, care
fully position the jack pad so that it does not damage the body.
A suitable liner (wood, rubber. etc.) should be placed between
the jack and the car so that the underbody will not be damaged.

3. Raise the car slowly.

WARNING
Watch the jack closely. Make it stays stable and does not shift
or tilt. As the car is raised, the car will want to roll slightly and
the jack will want to shift.

To raise car safely
1. Park the car on a flat, level surface.
2. Place the jack in position. See Fig. 16. Make sure the
jack is resting on flat, solid ground. Use a board or oth
er support to provide a firm surface for the jack, if nec
essary.

4. Once the car is raised, block the wheel that is opposite
and farthest from the jack to prevent the car from unex
pectedly rolling.

WARNING
Do not rely on the transmission or the emergency brake to
keep the car from rolling. While they will help, they are not a
substitute for positively blocking the opposite wheel.

Never work under a car that is supported only by a jack. Use
jack stands that are properly designed to support the car. See

Tools.

To work safely under a car
1. Disconnect the battery negative (-) cable so that no
one else can start the car. Let others know what you will
be doing.

2. Raise the car slowly as described above.

Fig. 16. saab-supplied jack correctly installed at front left jacking
point.

GETTING STARTED
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3. Use at least two jack stands to support the car. A jack
is a temporary lifting device and should not be used
alone to support the car while you are under it. Use
positively locking jack stands that are designed for the
purpose of supporting a car. For more information on
jack stands, see Tools below.

Non-reusable Fasteners
Many fasteners used on the cars covered by this manual
must be replaced with new ones when they are removed.
These include but are not limited to: bolts, nuts (self-locking,
nylock etc.), cotter pins, studs, brake fittings, roll pins, pins,
clips and washers. Genuine Saab parts should only be used
for this purpose.

WARNING
Do not use wood, concrete blocks, or bricks to support a car.
Wood may split. Blocks or bricks, while strong, are not de
signed for that kind of load, and may break or collapse.

4. Place jack stands on a firm, solid surface, just like the
jack. If necessary, use a flat board or similar solid ob
ject to provide a firm footing.
5. After placing the jack stands, lower the car slowly until
its weight is fully supported by the jack stands. Watch
to make sure that the jack stands do not tip or lean as
the car settles on them, and that they are placed solidly
and will not move.
6. Observe all jacking precautions again when raising the
car to remove the jack stands.

GENERAL ADVICE FOR THE BEGINNER

Some bolts, for example, are designed to stretch during as
sembly and are permanently altered rendering them unusable
again. Always replace fasteners where instructed to do so.
See an authorized Saab dealer for applications and ordering
information.

Tightening Fasteners
When tightening the bolts or nuts that attach a component,
it is always good practice to tighten the bolts gradually and
evenly to avoid misalignment or over stressing anyone por
tion of the component. For components sealed with gaskets,
this method helps to ensure that the gasket will seal properly
and completely.
Where there are several fasteners, tighten them in a se
quence alternating between opposite sides of the component.
Fig. 17 shows such a sequence for tightening six bolts attach
ing a typical component. Repeat the sequence until all the
bolts are evenly tightened to the proper specification.

The tips in the paragraphs that follow are general advice to
help any do-it-yourself Saab owner perform repairs and main
tenance tasks more easily and more professionally.

Planning Ahead
Most of the repairs and maintenance tasks described in this
manual can be successfully completed by anyone with basic
tools and abilities. Some cannot. To prevent getting in too
deep, know what the whole job requires before starting. Read
the procedure thoroughly, from beginning to end, in order to
know just what to expect and what parts will have to be re
placed.

Cleanliness
Keeping things organized, neat, and clean is essential to
doing a good job, and a more satisfying way to work. When
working under the hood, fender covers will protect the 'finish
from scratches and other damage. Make sure the car is rela
tively clean so that dirt under the cover does not scratch.
Avoid getting tools or clothing near the battery. Battery elec
trolyte is a corrosive acid. Be careful with brake fluid, as it can
cause permanent damage to the car's paint. Finally, keep rub
ber parts such as hoses and belts free from oil or gasoline, as
they will cause the material to soften and fail prematurely.

GENERAL ADVICE FOR THE BEGINNER

Fig. 17. Sequence for alternately tightening multiple fasteners.

For some repairs a specific tightening sequence is neces
sary, or a particular order of assembly is required. Such spe
cial conditions are noted in the text, and the necessary
sequence is described or illustrated.

Bolt Torque
Tightening fasteners to a specified torque value using a
torque wrench is a good way to ensure that bolts are correctly
tightened. If a torque wrench is not used there is a danger of
going too far and damaging the fastener or the threads in the
mating part.

Fundamentals for the Do-it-yourself Owner
Too little torque on a fastener can also cause problems. Vi
bration of assembled parts can subject fasteners to stress al
ternating in opposite directions that will eventually cause them
to loosen. To counter this loosening, fasteners are tightened
more and actually stretched a small amount.
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Seals
In places where a shaft must pass through a housing, flexi
ble lip seals are used to keep the lubricating oil or grease from
leaking out past the rotating shaft.

When special tightening torques are required, they are list
ed in the text where the fastener is being installed. If there is
no torque listed for a specific fastener, use Table a as a gen
eral guide. The sizes listed are for the bolt thread diameter,
not the size of the wrench. Table b lists the most common
wrench sizes for the bolts used on the cars covered by this
manual.

Seals are designed to be installed in the housing only once
and should never be reused. As long as they are not removed
from the housing and not leaking, they need not be replaced.
Seals, however, do age and deteriorate, and there is no easier
time to replace them than when the car is already apart for
some other repair.

Table a. General Tightening Torques
(unless noted otherwise in text)

When doing repairs that require removing a seal, be very
careful not to scratch or otherwise damage the metal surfac
es. Even minor damage to sealing surfaces can cause seal
damage and leakage.

I ft~lb

Bolt diameter

Nm

M5

5

M6

10

7.5 (89 in-Ib)

M8

20

15

M10

40

30

The key to seal installation is to get the seal in straight with
out damaging it. Use an object that is the same diameter as
the seal housing to gently and evenly drive it into place. If a
proper size seal driver is not available, a socket of the right
size will do.

-+3.5 (44 in-Ib)

Table b. Bolt Diameter and Wrench Size
Bolt diameter

Most Common Wrench Size

M5

8mm

M6
M8

: : : :or 13mm

M10

17mm

M12

19mm

M14

22mm

l

==

Coat the entire seal with oil to help it go in more easily.
Seals are directional. Make sure that it is being installed with
the lip facing the correct way. Normally the lip faces the inside.
Notice the installation direction of the old seal before remov
ing it.

Cleaning

- 

Gaskets
The smoothest metal mating surfaces still have imperfec
tions that can allow leakage. To prevent leakage at critical
joints, gaskets of soft, form-fitting material are used to fill in the
imperfections.
To be most effective, gaskets are designed to crush and be
come thinner as the mating parts are bolted together. Once a
gasket has been used and crushed, it is no longer capable of
making as good a seal as when new, and is much more likely
to leak. Forthis reason, gaskets should not be reused. Always
plan to use new gaskets for any reassembly. Some gaskets
such as headgaskets are directional. Make sure that these
are being installed correctly. This same logic applies to any
part used for sealing, including rubber O-rings and copper
sealing washers.

Any repair job will be less troublesome if the parts are clean.
For cleaning old parts, there are any number of solvents and
parts cleaners available commercially.
For cleaning parts prior to assembly, commercially avail
able aerosol cans of carburetor cleaner or brake cleaner are
handy to use, and the cleaner will evaporate completely, leav
ing no residue.

WARNING
Virtually all solvents used for cleaning parts are highly flam
mable, especially in aerosol form. Use with extreme care. Do
not smoke. Do not use these products near any source of
sparks or flame.

Let any solvent or cleaning product dry completely. Low
pressure, dry compressed air is helpful if available. Also, use
only Iint-Iree rags for cleaning and drying.

Electrical Testing
A great many electrical problems can be understood and
solved with only a little fundamental knowledge of how electri
cal Circuits function.

GENERAL ADVICE FOR THE BEGINNER
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Electric current only flows in a complete circuit. To operate,
every electrical device in the car requires a complete circuit in
cluding a voltage source and a path to ground. The positive
(+) side of the battery is the original voltage source, and
ground is any return path to the negative (-) side of the bat
tery, whether through the wiring harness or the car body. Ex
cept for portions of the charging system, all electrical current
in the car is direct current (DC) and flows from positive (+) to
negative (-).
Switches are used·to turn components on or off by complet
ing or interrupting the circuit. A switch is "open" when the cir
cuit is interrupted, and "closed" when the circuit is completed.
Fig. 18 shows a complete circuit schematically. See 3 ELEC
TRICAL SYSTEM for electrical troubleshooting.

Direction
of current flow

•

Insulate the finished connection. Electronics stores can
supply heat-shrinkable insulating tubing that can be placed
onto the wire before connecting, slid over the finished joint,
and shrunk to a tight fit with a heat gun or hair dryer. The next
best alternative is electrical tape. Make sure the wire is clean
and free of solder flux or other contamination. Wrap the joint
tightly and completely to seal out moisture.

BUYING PARTS
Many of the maintenance and repair tasks in this manual
call for the installation of new parts, or the use of new gaskets
and other materials when reinstalling parts. Most often, the
parts that will be needed should be on hand before beginning
the job. Read the introductory text and the complete proce
dure to determine which parts will be needed.

NOTE
For some bigger jobs, partial disassembly and inspection are
required to determine a complete parts list. Read the proce
dure carefully and, if necessary, make other arrangements to
get the necessary parts while your car is disassembled.

Information You Need To Know
Car body
(ground)

Fig. 19 shows the locations of the important information that
may be necessary to have on hand when buying parts or hav
ing work done on the car.

Fig. 18. Schematic representation of simple circuit for light bulb.
Switch is shown closed, making circuit complete.

Wire Repairs
Repairs to a wiring harness to reconnect broken wires or cor
rect shorts to ground deserve special care to make the repair
permanent. The wire ends must be clean. If frayed or otherwise
damaged, cut off the end. If the wire is too short, splice in a new
piece of wire of the same size and make two connections.
Use connectors that are designed for the purpose.
Crimped-on or soldered-on connectors are best. Crimp con
nectors and special crimping pliers are widely available. If sol
dering, use a needlenose pliers to hold the wire near the
solder joint and create a "heat dam". This keeps the heat and
the solder from traveling up the wire. Always use a solder
made specifically for electrical work.

NOTE
Twisting wires together is really only a temporary repair, since
corrosion and vibration will eventually spoil the connection.

BUYING PARTS

Genuine Saab Parts
Genuine Saab replacement parts from an authorized Saab
dealer are designed and manufactured to the same high stan
dards as the original parts. They will be the correct material,
manufactured to the same specifications, and guaranteed to
fit and work as intended by the engineers who designed the
car. Some genuine Saab parts have a limited warranty.
Many independent repair shops make a point of using gen
uine Saab parts, even though they may at times be more ex
pensive. They know the value of doing the job right with the
right parts. Parts from other sources can be as good, particu
larly if manufactured by one of Saabs original equipment sup
pliers, but it is often difficult to know.
Saab is constantly updating and improving their cars, often
making improvements during a given model year. Saab may
recommend a newer, improved part as a replacement, and
your authorized dealer's parts department will know about it
and provide it. The Saab parts organization is best equipped
to deal with any Saab parts needs.

Fundamentals for the Do-it-yourself Owner
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Fig. 19. Locations of important information that may be required when
buying parts,
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Non-returnable Parts
Some parts cannot be returned for credit, even if they are
the wrong parts for the car. The best example is electrical
parts, which are almost universally considered non-returnable
because they are so easily damaged internally.
Buy electrical parts carefully, and be as sure as possible
that a replacement is needed, especially for expensive parts
such as control units. It may be wise to let an authorized Saab
dealer or other qualified shop confirm your diagnosis before
replacing an expensive part that cannot be returned.

TOOLS
Most maintenance can be accomplished with a small selec
tion of the right tools. Tools range in quality from inexpensive
junk, which may break at first use, to very expensive and well
made tools which, to the professional, are worth every bit of
their high cost. The best tools for most do-it-yourself Saab
owners lie somewhere in between.
Cheap tools are not a bargain. They often do not hold up to
even casual use, and they present a greater risk of personal
injury. If they fit poorly, they can actually damage the fasten
ers they are intended to remove, making it that much harderto
use a good tool the next time around.
Many reputable tool manufacturers offer good quality, mod
erately priced tools with a lifetime guarantee. A broken tooi
can be exchanged for a new one, forthe life of the tool. These
are your best buy. They cost a little more, but they are good
quality tools that will do what is expected of them. Sears'
Craftsman® line is one such source of good quality, reason
ably priced, and guaranteed tools. Other sources of special
tools are:
Schley Products Inc.
5350 E. Hunter Ave., Anaheim Hills, CA 92807
(714) 693-7666
Baum Tools Unltd. Inc.
P.O. Box 87, Longboat Key, FL 34228
(800) 848-6657
Assenmacher Specialty Tools
6440 Odell Place, Boulder, CO 80301
(303) 530-2424

Basic Tool Requirements
NOTE
Saabs are delivered with a tool kit mounted to the underside
of the trunk lid. The kit contains a basic selection of tools that
may fulfill some of the requirements listed in this section.

TOOLS

The basic hand tools described below can be used to ac
complish most of the simple maintenance and repair tasks.

Screwdrivers. Three types, the common 'flat-blade type,
the Phillips type will handle almost all screws used on Saabs.
Two or three different sizes of each type will be best, since a
screwdriver of the wrong size will damage the screw head. On
late models Saabs, Torx® screw are quite common. A T25
size Torx driver will handle most of these screws.
A complete set of screwdrivers can often be purchased for
about the same money as the four or six individual ones that
are really necessary. See Fig. 20.
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Fig. 20. Common flat-blade (top), Phillips (middle) and Torx® (bottom)
screwdrivers, Offset screwdriver (right) is used for screws with
limited access,

For a more complete tool box, include "stubby" screwdriv
ers or offset screwdrivers for use in tight spots where a nor
mal length screwdriver will not easily fit and Torx®head
screwdrivers.

Wrenches. Wrenches come in different styles for different
uses. Fig. 21 shows several. The basic open-end wrench is
the most widely used, but grips on only two sides. It can
spread apart and slip off more easily. The box-end wrench
has better grip, on all six sides of a nut or bolt, and is much less
prone to slip.
A 12-point box-end can loosen a nut or bolt where there is
less room for movement, while a 6-point box-end provides
better grip. For hex fasteners on fluid lines, like brake lines
and fuel lines, a 'flare-nut wrench offers the advantages of a
box-end wrench with a slot that allows it to fit over the line.
The combination wrench, shown in Fig. 22, is the most uni
versal. It has one open-end and one 12-point box-end. For
Saabs. 1Omm and 13mm wrenches are the most common siz
es needed. On most models, a 19mm wrench is needed to
loosen and tighten the engine oil drain plug. A complete set
should also include 6mm, 7mm, 8mm, 9mm, 11 mm, 12mm,
14mm, and 15mm.

Fundamentals for the Do-it-yourself Owner
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Fig. 23. SocKets, extensions, and a ratchet handle,

89068~

------------------

Fig. 21. Types of wrench heads. From left, open-end, 12-point box
end, 6-polnt box-end, flare nut.

As a start, 6-point sockets with a 3/8 in. square drive, two or
three 3/8 in. extensions of different lengths, and a 3/8 in. drive
ratchet handle will be suitable for most jobs.

=

For a more complete tool box, add deep sockets and a
greater variety of handles and extensions. A universal joint
extension can allow access from an angle where a straight ex
tension will not quite fit.

I

Spark Plug Socket. A special socket for spark plugs is the
correct size, is deep enough to accommodate a spark plug's
length, and includes a rubber insert to both protect the spark
plug from damage and grip it for easier removal. The spark
plugs used in Saab engines require a 5/8 in. socket. See Fig.
24.
I

-

!
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Fig. 22. Combination wrenches with one open-end and one 12-point
box-end.

Sockets. Sockets perform the same job as box-end
wrenches, but offer greater flexibility. They are normally used
with a ratchet handle for speed and convenience, and can be
combined with extensions to reach fasteners more easily.

Standard sockets come in 6-point and 12-point styles. For
use with a ratchet the 6-point offers a better grip on tight nuts
and bolts. As with wrenches, 6mm to 15mm, 17mm, and
19mm are the most needed sizes. See Fig. 23.
Sockets come with different size connections to drive han
dles or extensions, called the drive size. The most common
drive sizes are 1/4 in., 3/8 in., and 1/2 in.

89071

Fig. 24. Spark plug socket (5/8 in.).

Pliers. A few of the many types of pliers are shown in Fig.
25. Most are used for holding irregular objects, bending, or
crimping. Some have special applications.

A needlenose plier is used for gripping small and poorly ac
cessible objects, and is useful for wiring and other electrical
work. A locking plier such as the well-known Vise-Grip® is
useful because of its tight grip.

TOOLS

100-16

Fundamentals for the Do-it-yourself Owner
Use only jack stands that are designed for the purpose.
Blocks of wood, concrete, bricks, etc. are not safe or suitable
substitutes.
Jack stands are available in several styles. A typical jack
stand is shown in Fig. 27. The best ones are made of heavy
material for strength, have a wide base for stability, and are
equipped to positively lock in their raised positions. Get the
best ones available.

B9072

Fig. 25. Pliers, From left, snap-ring, needlenose, Channel-Iock®,
common, locking,

Snap-ring and circlip pliers with special tipped jaws are
used to remove and install snap-rings or circlips. A Channel
lock® or water pump plier has adjustable jaws that can be
quickly changed to match the size of the object being held to
give greater leverage.
Adjustable wrench can be a useful addition to a small tool
kit. See Fig. 26. It can substitute in a pinch, if two wrenches of
the same size are needed to remove a nut and bolt. Use extra
care with adjustable wrenches, as they especially tend to
loosen, slip, and damage fasteners.

B9073
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Fig. 27. Jack stand for safely supporting car to work underneath.

Oil Change Equipment
Changing engine oil requires a box-end wrench or socket to
loosen and tighten the drain plug 19mm (13mm on 1991 and
later cars), a drain pan (at least 7 qt. capacity), and an oil filter
wrench. These items are shown in Fig. 28. A wide, low drain
pan will fit more easily under the car. Use a funnel to pour the
new oil into the engine.
An oil filter wrench is needed for some models to remove
the oil filter. Be sure to get a filter wrench that will grip the Saab
oil filter tightly.

Fig. 26. Adjustable wrench,

Compared to a wrench of the correct size, an adjustable
wrench is always second best. They should only be used
when the correct size wrench is not available. Choose one of
average size range, about 6 to 8 inches in length.

Jack Stands
Strong jack stands are extremely important for any work
that is done under the car. Jacks are designed only for short
term use and are not solid enough to support the car for a long
period. A jack should never be used alone to support the car
while working underneath.

B9075

Fig. 28. Oil change equipment includes drain plug wrench (19mm or
13mm), 7 qt. drain pan, oil filter wrench, and funnel.

TOOLS
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Torque Wrench
A torque wrench is used to precisely tighten threaded fas
teners to a predetermined value. Nearly all of the repair proce
dures in this manual include Saab-specified torque values in
Newton-meters (Nm) and the equivalent values in foot
pounds (ft-Ib).
Several types of torque wrenches are widely available.
They all do the same job, but offer different convenience fea
tures at different prices. Two typical torque wrenches are
shown in Fig. 29. The most convenient ones have a built-in
ratchet, and can be preset to indicate when a specific torque
value has been reached. Follow the wrench manufacturer's
directions for use to achieve the greatest accuracy.

I

B9077

I

L

_

Fig. 30. Feeler gauge set, used for precise measurement of clearanc
es between parts.

meters have automotive functions such as dwell and pulse
width that are useful fortroubleshooting ignition and fuel injec
tion problems.

B9076

Fig. 29. Torque wrenches, Inexpensive beam-type (top) is adequate

B9079

but must be read visually, Ratchet-type (bottom) can be pre
set to indicate when torque value has been reached,

Fig. 31. Multimeter with test probes.

A torque wrench with a range up to about 250 Nm (185 ft-Ib)
has adequate capacity for most of the repairs covered in this
manual. For recommended torque values of 10 Nm or below,
the English system equivalent is given in inch-pounds (in-Ib).
These small values may be most easily reached using a
torque wrench calibrated in inch-pounds. To convert foot
pounds to inch-pounds, multiply by 12. To convert inch
pounds to foot-pounds, divide by 12.

CAUTION
Ignition, fuel injection, emission controls and other electronic
systems may be damaged by the high current draw of a test
light with a nonnal incandescent bulb. As a general rule, use
a high impedance digital multimeter or an LED test light for all
electrical testing.

Feeler Gauges

Saab Special Tools

Feeler gauges are thin metal strips of precise thickness,
used to measure small clearances. They are normally avail
able as a set, covering a range of sizes. For Saabs, metric
feeler gauges (in millimeters) are the best choice. Fig. 30
shows a set of feeler gauges.

Some of the more challenging repairs covered in this man
ual call for the use of Saab special tools. This, however, does
not automatically mean that the job is too complicated or out of
reach of the novice.

Volt-Ohm Meter (VOM) or Multimeter

Many of the Saab special tools mentioned in this manual
are inexpensive and are simply the best thing to use to do the
job correctly. In these cases, the tool is identified with a Saab
part number. See your authorized Saab dealer parts depart
ment for information on how to order special tools.

Many of the electrical tests in this manual call for the mea
surement of resistance (ohms) or voltage values. For safe and
accurate tests of ignition, fuel injection, and emission control
systems, the multimeter, shown in Fig. 31, should be digital,
with high (at least 10,000 ohms) input impedance. Some

There are some jobs for which expensive special tools are
essential, and not a cost-effective purchase for one-time re-

TOOLS
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pair by the do-it-yourself owner. This manual includes such
repairs for the benefit of those with the necessary experience
and access to tools. For the do-it-yourselfer, the need for spe
cial tools is noted in the text, and whether or not Saab dealer
service is recommended.

EMERGENCIES
Changing a Tire
If a tire goes Hat while driving, pull well off the road. Chang
ing a tire on a busy street or highway is very dangerous. If nec
essary, drive a short distance on the flat tire to get to a safe
place. It is much better to ruin a tire or rim than to risk being hit.
Stop the car on as flat a surface as possible, in a place
where you can be easily seen by other drivers. Avoid stopping
just over the crest of a hill. Turn on the emergency flashers,
and set out flares or emergency markers well behind the car.
Passengers should get out of the car and stand well away
from the road. Take the jack, tools, and spare wheel from the
trunk. Chock the wheel diagonally opposite to the one being
changed.
Loosen the wheel bolts while the car is on the ground, but
leave them a little snug. Place the jack under in the lifting point
nearest the wheel being changed (lifting points are shown
above in Fig. 15). Use a board to provide a firm footing for the
jack if the ground is soft. Raise the car only far enough so that
the wheel is off the ground, and then remove the wheel bolts and
the wheel. Remove the lug bolts or nuts and remove the tire.
Install the spare wheel. Install the wheel bolts or nuts and
tighten them by hand, then lower the car. With all wheels on
the ground, fully tighten the bolts in a cross-wise pattern.
Torque the wheel bolts when installing the wheei.

Tightening torques
• wheel lug bolts
• wheel lug nuts

105 to 125 Nm (77 to 92 ft-Ib)
90 to 110 Nm (66 to 81 ft-Ib)

If torquing the wheel fasteners is not possible, tighten them
as much as possible, then loosen and retorque the bolts to the
proper specification at the earliest opportunity. Check the in
flation pressure of the spare tire.

Car Will Not Start
If the engine turns over slowly or not at all, especially on
cold mornings, the battery may not be sufficiently charged.
Jump-starting the battery from another car may help. Jump
starting is described below.

NOTE
Be sure to read the cautions under Jump Starting prior to
jump starting a low battery. Failure to follow the cautions may
result in damage to the electronic components in the car.

Push starting (or tow starting) a car with an insufficiently
charged battery is another option. To push start the car, turn
on the ignition, put the car in second or third gear and push in
the clutch pedal. Push or tow the car. When the car is moving
at a fair speed (10 to 15 mph), release the clutch pedal. After
the engine has started, push the clutch pedal back in and al
low the engine to idle. Revthe engine for a few minutes to help
restore the charge to the battery.

WARNING
Use extreme caution when push starting a car. Be aware of
other traffic. Use the emergency flashers.

NOTE
On cars with automatic transmissions, the design of the trans
mission makes it impossible to start the engine by pushing the
car.

If the engine is turning over at normal speed with the starter
motor, the battery and starter are fine. Check to make sure
that there is fuel in the tank. Don't rely on the fuel gauge, it may
be faulty. Instead, remove the gas filler cap and rockthe car. If
there is gas in the tank, you should hear a sloshing sound at
the filler neck. If so, turn the ignition on and listen for the sound
of the fuel pump. It should run for a few seconds, then stop. If
it doesn't, fuel may not be reaching the engine.
The engine also may have difficulty starting because it has
too much fuel, because the fuel system is vapor-locked on a
hot day, or because the ignition system is wet on a very damp
day. There will probably be a strong smell of gas if the engine
has too much fuel (referred to as ''flooded'').
Try holding the accelerator pedal fully to the floor while
starting. This electrically turns off the fuel injectors. If the en
gine stills does not start, wait for a few minutes and then try
starting the engine again. If you suspect vapor-lock, raise the
hood, let the engine cool, and then try to start the engine.
On damp days, check the distributor cap and spark plug
wires for condensation. If they are wet, remove and replace
the wires one at a time and dry them off with a clean dry cloth,
then remove the distributor cap and wipe it dry inside and out.

Jump-Starting
Cars with partially discharged or completely dead batteries
can be jump-started using the good battery from another car.

EMERGENCIES
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When jump-starting the engine, always heed the following
warnings and cautions.

WARNING
• Battery acid (electrolyte) can cause severe bums, and will
damage the car and clothing. If electrolyte is spilled, wash the
surface with large quantities of water. If it gets into eyes, flush
them with water for several minutes and call a doctor.

• Batteries produce explosive and noxious gasses. Keep
sparks and flames away. Do not smoke near batteries.
• Do not jump-start the engine if you suspect that the battery
is frozen. Trapped gas may explode. Allow the battery to thaw
first.
• Do not quick-charge the battery (for boost starting) for longer
than one minute, and do not exceed 15 volts at the battery
with the boosting cables attached. Wait at least one minute
before boosting the battery a second time.

To jump-start the engine, place the cars close together, but do
not allow them to touch. Turn off the engine of the car wrth the
good battery. Connect the jumper cables as shown in Fig. 32.

100-19

Leave the cars running and disconnect the cables in the re
verse order in which they were installed. The car with the dead
battery will need to run for about a 1/2 hour to recharge the
battery.

Overheating
If the coolant temperature is too high, find a safe place to
stop and turn the engine off. Open the hood and allow the en
gine to cool until the temperature gauge needle is at the lower
third of the scale. Continuing to drive an overheated car can
cause expensive engine damage.

WARNING

Do not remove the coolant reservoir or radiator cap with the
engine hot. Undoing either could spray hot coolant, and cause
bums, or damage the engine.

NOTE

If the engine cannot be safely turned off, make sure the air
conditioner is off and tum the heater to high. This will help cool
the engine until a safe stopping place can be reached.

to Ground
.,/" on engine block

o
Dead battery

Good battery

Overheating may be caused by low coolant level or a dam
aged V-belt. Visually check the coolant level and V-belts as
described in 110 Maintenance Program. If coolant is lost,
check the filler cap, hoses, clamps and radiator for signs of
leakage. Check for leaks at the water pump on the rear of the
engine.
If no leaks are found, add coolant after the engine has
cooled. The car can be driven, but have the cooling system
thoroughly checked as soon as possible. If replacement cool
ant is not available, then plain water can be used, but the cool
ant should later be drained and refilled with the proper mixture
of anti-freeze and water.

CAUTION

Fig. 32. Battery Jumper cables connections. Numbers indicate correct
sequence for cable attachment.

The battery is mounted in the front right corner of the engine
compartment. Connect the end of one cable to the positive
post of the good battery, and the other end of the same cable
to the positive post of the dead battery. The positive post is
marked with a plus (+) sign.
Connect one end of the other cable to the negative (-) post
of the good battery, and connect the other end of the same ca
ble to the engine block of the car with the dead battery. Make
the connection as far away from the battery as possible, as
there may be sparks.

Do not add cold water or coolant to a hot engine. Severe en
gine damage could result from the sudden temperatu re
change.

If steam is coming from the engine compartment then there
is most likely a burst coolant hose or a large leak in the cooling
system. To find the leak, look for signs of coolant leakage on
hoses, at hose connections, or on the radiator. Let the engine
cool thoroughly, then add coolant or water to fill the system
and start the engine. If a great deal of water or coolant IIows
out of the hole, then the car should not be driven until repairs
are made. If there IS a slight seepage, then it may be possible
to drive a short distance, adding coolant as needed.

Have a helper start the car with the good battery and race
the engine slightly, then start the car with the dead battery.

EMERGENCIES
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Oil Pressure Warning Light

Towing

If the oil pressure warning light does not go out immediately
after the engine starts, or if it comes on while driving the car,
stop the engine immediately to prevent severe engine damage.

The cars covered by this manual should be towed with a tow
truck using wheel lift or flat bed equipment. Do not tow the car
on all four wheels except for very short distances to move it to a
safe place. If flat-towing the car, use the towing eyes at the front
of the car under the bumper. Set the transmission in neutral.

Check the oil level as described in 110 Maintenance Pro
gram. If the level is low, add oil to the correct level and start
the engine. If the light is still on, do not run the car at all. Have
it towed.

When towing the car from the rear with the front wheels on
the ground, a maximum distance of 30 miles is acceptable. If
the car needs to be towed further, have the front wheels
placed on dollies.

Brake Fluid Level Warning Light
The red brake fluid level warning light is an indicator of
brake fluid loss. Problems with the brake system should be
checked and repaired immediately. See 5 BRAKES for more
information.

Anti-Lock Brake System Warning Indicator
If the anti-lock brake system warning indicator comes on at
normal driving speeds, the anti-lock braking system is out of
service. Under normal conditions, there will be no change in
the effectiveness of the brakes. In an emergency situation,
however, the normal anti-lock function is lost and the brakes
could lock. Check the system as described in 5 BRAKES.

Dim Lights
Headlights that are dim or gradually getting dimmer gener
ally indicate a problem with the battery or charging system.
The battery charge indicator light may come on as the lights
are dimming. In either case, the engine and accessories are
running off of the battery alone, and will soon discharge it alto
gether.

NOTE
Do not tow with sling-type equipment. The front spoilers and
the bumpers may sustain damage.

Towing a Saab with an automatic transmission with the
front wheels on the ground can result in transmission damage
due to lack of lubrication. Always tow the car with the trans
mission lever in "N" (neutral) and the key in position "1". Saab
recommends that cars with automatic transmission be towed
with the rear wheels on the ground for no more than 30 miles
(50 km), at no more than 25 mph (40 krnlh). Be sure the trans
mission 'fluid has been topped off before starting the tow.

Spare Parts Kit
Carrying a basic set of spare parts can prevent a minor
breakdown from turning into a major annoyance. Many of the
following items won't allow you to do major repair work on the
car, but they will help in the event of the failure of something
that can disable the car or compromise its safety.

Spare Parts Kit - Basic Contents:
If possible, do not stop the engine urdess you have the ca
pability to jump start it. There may not be enough power in the
starting system to restart the engine. Instead, turn off as many
electrical consumers as possible. This will reduce the current
drain and will allow the car to be driven farther before you lose
all battery power.
With the engine and ignition off, check to see if the battery
cables are firmly attached, or if there are any loose wires lead
ing to the battery or to the alternator. Look for heavily corroded
(covered by fluffy white deposits) wires and connectors.
Disconnecting, cleaning, and reinstalling corroded wires
and connectors may solve the problem. Also check V-belt ten
sion as described in 110 Maintenance Program.
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• V-belts for the alternator and water pump
• one or two quarts of engine oil
• a gallon container of engine coolant (premixed 50/50
anti-freeze and water)
• spare fuel pump relay, also spare main relay
• a new, unopened bottle of brake fluid (DOT 4 specifica
tions)
• 10 amp, 15 amp, and 20 amp fuses
• upper and lower radiator hoses

Spare Parts Kit - Additional Contents
•
•
•
•

replacement headlight (sealed beam or bulb)
brake light, turn signal light, and taillight bulbs
wiper blades
distributor cap and rotor
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GENERAL
The useful life of any car depends on the kind of mainte
nance it receives. The procedures described in this section of
the manual include all of the routine checks and maintenance
steps that are both required by Saab under the terms of their
warranty protection and recommended by Saab to ensure
long and reliable operation of your car. Also included are
some instructions and recommendations for more basic car
care.
Some maintenance procedures, such as oil change ser
vice, require no special tools and can be carried out by almost
any interested Saab owner, regardless of his or her previous
mechanical experience. Certain other maintenance tasks re
quire special tools and equipment. Idle speed and ignition tim
ing adjustments are some examples. If you lack the tools or a
suitable workplace for doing any of the maintenance de
scribed in this section, we suggest you leave this work to an
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d. Spark Plug Applications

110-2
110-4
110-9
110-10

authorized Saab dealer or other qualified shop. We especially
urge you to consult an authorized Saab dealer before begin
ning any re~airs on a car still covered by the manufacturer's
warranty.
All of the maintenance work described here is important
and should be carried out at the correct time or mileage inter
val. Your Saab should not be thought of as a maintenance
free machine. Correct care will protect your investment and
help you to get many years of driving reliability and enjoyment
from your Saab.
Saab is constantly updating their recommended mainte
nance procedures and requirements. The information con
tained here is as accurate as possible at the time of
publication. If there is any doubt about what procedures apply
to a specific model or model year, or what intervals should be
followed, remember that an authorized Saab dealer always
has the latest information on factory-recommended mainte
nance.

GENERAL
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SAAB RECOMMENDED MAINTENANCE
PROGRAM
Table a and Table b list the maintenance tasks specified by
Saab that should be done at specified mileage intervals to en
sure the proper function, safety and durability of the Saab au
tomobile under normal use. The schedules are divided into
two parts; Oil Change/Safety Inspection and Major Ser
vice.

NOTE
Aside from keeping your car in the best possible condition,
proper maintenance plays a role in maintaining full protection
under Saab's new-car warranty coverage. If in doubt about
the terms and conditions of your car's warranty, an authorized
Saab dealer should be able to explain them.

The Oil Change/Safety Inspection covers the most basic
level of routine maintenance. Saab's required Oil Change/
Safety Inspection specifies changing the engine oil and oil fil
ter, rotating the tires, and checking other systems and their
fluids. This service should be made at 7,500 mile intervals on
all models except 1992 nad later, models. On 1992 and later
models, the service should be made at 10,000 mile intervals,
beginning at 15,000 miles.

NOTE
On 1992 and later, Saab specifies a one-time 5,000 mile "First
Service", which should be done by an authorized dealer.
There is no charge for this service. For more information on
the Saab maintenance system, see your glove box informa
tion or an authorized Saab dealer.

The Major Service interval signals the need for more com
prehensive maintenance and inspection. This service should
be performed every 30,000 miles.

NOTE
On 1992 and later models, the first Major Service should be
done at 35,000 miles, then at 30,000 mile intervals thereafter.

Except where noted, the maintenance items listed apply to all
models covered by this manual. The columns on the right side
of each table give quick-reference information about the job
whether tools are needed, whetherthe procedure requires new
parts, whether the car should be warmed-up to normal operat
ing temperature and, in some cases, a recommendation that
the job be turned over to an authorized Saab dealer because of
the need for special equipment or expertise.
Following the Saab recommended maintenance tables are
detailed descriptions of all of the tasks, in the order in which
they appear in the tables.

Table a. Oil Service/Safety Inspection
1985-1991: every 7,500 miles
1992 and later: every 10,000 miles
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Engine maintenance
I

Change oil and oil filter

*

*

Check engine coolant level and add as required. Check coolant freezing point. Inspect coolant
hoses and hose clamps

*

*

Check engine drive belt (V-belt) condition and tension

*

*

Inspect exhaust system
Inspect fuel system components, fuel lines, and vacuum hoses

j-

Electrical System Maintenance

I

I

---

Check battery terminal connections and electrolyte level. Clean terminals if necessary
Check for proper function of exterior and interior lights
I

I

contmued on next page
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Table a. Oil Service/Safety Inspection (continued)
1985-1991: every 7,500 miles
1992 and later: every 10,000 miles
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Transmission Maintenance
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Check automatic transmission fluid level and add as required

*

Check automatic transmission final drive oil level and add as required
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Check manual transmission oil level and add as required
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Inspect rubber boots for inner and outer drive axle joints
-

Chassis Maintenance
Inspect brake system for damaged hoses and lines, leaks or damage
Check brake pad wear (road wheels removed)

*

Check brake (and clutch) fluid level and add as required

*

Check parking brake operation
Check power steering fluid level and add as required

*

Check windshield washer fluid level and add as required

I

Check shock absorber bushings and shock function
Inspect rubber boots for ball joints, tie-rod ends, and steering rack
Check tire pressure, including spare

*

Rotate tires. Inspect tires for uneven wear

*

Check front wheel toe-in alignment (1985-1991 models only)

*

---J-
*
*

I

I

Body Maintenance

i
I

Check operation of doors. Lubricate door hinges, stops, and locks
Road Test
Check engine, transmission, clutch, steering, and brake perfonnance. Check cruise control con
trol and ventilation system. Check for any noises (brake squeal, rattle, etc.)

5MB RECOMMENDED MAINTENANCE PROGRAM
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Table b. Major Service
(every 30,000 miles*)
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Engine Maintenance
Change oil and oil filter

*

*

Flush and replace engine coolant (maximum 2-year intervals)

*

*

Inspect coolant hoses and hose clamps

*

Check engine drive belt (V-belt) condition and tension*

*

Replace distributor cap and rotor**

*

*

Replace and gap spark plugs

*

*

Inspect and check resistance of spark plug wires***

*

Check and adjust ignition timing** (all except models with crankshaft mounted EZK Ignition Hall
Sender. See 340 Ignition System for application information)

*

*

*

Check and adjust idle speed (cars with LH 2.2 Fuel Injection only, see 240 Fuel Injection for
application information)

*

*

*

Check and adjust deceleration system** (cars with LH 2.2 Fuel Injection only, see 240 Fuel In
jection for application information)

*

*

*

Check turbo overpressure safety switch (1985-1988 Turbo models only)

*

*

*

*

Replace oxygen sensor** (cars with LH 2.2 Fuel Injection only, see 240 Fuel Injection for appli
cation information)

*

*

*

*

Inspect crankcase ventilation system***
Inspect Evaporative Loss Control Device (ELCD) system***
Replace charcoal canister (1985-1990 models)**
Replace air filter element

*

Inspect fuel system components, fuel lines, and vacuum hoses
Lubricate accelerator and throttle linkage
Replace fuel filter

*

*

Inspect exhaust system
Electrical System Maintenance
Check battery terminal connections and electrolyte level. Clean terminals if necessary
j

Check for proper function of exterior and interior lights
Check headlight aim

*

*

Transmission Maintenance
Check manual transmission oil level and add as required

*

*

Drain and refill automatic transmission fluid. Remove front pan and clean transmission filter****

*

*

Check automatic transmission final drive oil level and add as required

*

*

*

*

Inspect rubber boots for inner and outer drive axle joints

continued on next page
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Table b. Major Service (continued)
(every 30,000 milesOO)
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Chassis Maintenance
Inspect brake system for damaged hoses and lines, leaks or damage
Check brake pad wear (road wheels removed)

*

Replace brake fluid and flush and bleed brake system

*

*

*

*

*

Check parking brake operation
Check power steering fluid level
Check windshield washer fluid level
Check shock absorber bushings and shock function
Inspect rubber boots for ball joints, tie-rod ends, and steering rack
Check tire pressure, including spare

*

Rotate tires. Inspect tires for uneven wear

*

Check front wheel alignment (camber, caster, toe-in)

*

Body Maintenance
Check operation of doors. Lubricate door hinges, stops, and locks
Check and lubricate convertible top latches
Road Test
Check engine, transmission, clutch, steering, and brake perfonnance. Check function of instru
ments, controls, hom, windshield wipers, cruise control control and ventilation system. Check
for any noises (brake squeal, rattle, etc.)
* Every 12 months or 30,000 miles, which ever comes first only
**Every 60,000 miles
**oo At the first 60,000 miles, then every 12 months thereafter
oooo** An automatic transmission service is recommended every 15,000 miles if the vehicle is under the severe service conditions of trailer towing, extensive city driving or driving in
hot climates.

ENGINE MAINTENANCE

on the end of the stick. The distance between the marks corre
sponds to approximately one quart of oil.

Engine Oil and Oil Filter

Top up the oil through the dipstick tube. Add only the
amount needed to bring the level to the maximum mark on the
dipstick, using an oil of the correct viscosity and grade as list
ed below. Too much oil can be just as harmful as too little.
Make sure the dipstick is screwed down properly after use.

The engine oil level is checked with a dipstick located on the
in the engine block on the side of the intake manifold. See Fig.
1. Make sure the car is on level ground. If the engine has been
run, allow it to cool for about 3 minutes for the most accurate
check.
Check the level by pulling out the dipstick and wiping it
clean. Reinsert it all the way and withdraw it again. The oil lev
el is correct if it is between the maximum and minimum marks

CAUTION
The use of fluids or lubricants that do not meet Saab's speci
fications may impair perfonnance and reliability, and may void
warranty coverage.

ENGINE MAINTENANCE
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Front

I

(

~_______________
Fig. 1.

~

I

I

I

Location of oil filler cap with dipstick (arrow). Remove and in
stall by turning.

Saab Recommended Engine Oil
• SAE 1OW-3D, API Service Rating SG or SF/CD
• Alternate for extremely hot climates:
15W-40, API Service Rating SG or SF/CD

NOTE
The amount of oil that needs to be added between oil changes
varies from one engine to another. Generally, a new engine or
an engine operated routinely at high speeds will consume
more oil. It is helpful to become familiar with the rate at which
a particular engine requires oil. A sudden increase may be an
early waming of engine mechanical problems.

If the car is used primarily for short trips in slow moving traf
fic, or routinely operated aggressively, the oil should be
changed at more frequent intervals (twice as often) to pro
mote longer engine life.
A complete oil change requires new oil, a new oil filter, and
a new drain plug sealing washer. The tools needed are a drain
plug socket or box wrench (19 or 13 mm), a drain pan of at
least 6 US qt. (5.6 L) capacity, and an oil filter wrench.

891 07-S 1/203

Fig. 2.

Engine oil drain plug (arrow) in oil pan underneath engine.

3. Using a socket or box wrench, loosen the drain plug. By
hand, remove the plug and let the oil drain into the pan.

WARNING
Pull the loose plug away from the hole quickly to avoid being
bumed by the hot oil. If possible, use gloves to protect your
hands.

4. When the oil 'flow has diminished to an occasional drip,
reinstall the drain plug with a new sealing washer and
torque the plug.

CAUTION
If using a "fast-lube" service facility for oil changes, make sure
the technician hand-starts and torques the engine oil drain
plug using only hand-tools. Using power tools can strip the
threads of the plL1g and the oil pan.

Tightening torque
• engine oil drain plug (13 mm
or 19mm wrench size)
29-39 Nm (21-29 ft-Ib)

To change oil and 'filter
1. Run the car for a few minutes to slightly warm the en
gine and the oil, then shut the engine off.
2. With the car on level ground, place a drain pan under
the 011 drain plug shown in Fig. 2.

NOTE
The car will not need to be raised if a shallow drain pan is
used.

ENGINE MAINTENANCE

NOTE
On mid-1991 and later cars with manual transmission, the en
gine oil drain plug was changed from a 19mm wrench size to
a 13mm wrench size. The plugs are identical except for the
bolt head size. This change was made to reduce the possibil
ity of overtightening the larger head drain plug and cracking
the transmission case. If replacing the larger drain plug with
the smaller plug, be sure to use a new steel washer with the
rubber bonded to the perimeter. Do not use the old design
copper drain plug gasket with the larger head bolt.

Maintenance Program
5. Position the drain pan directly under the oil filter. Using
an oil filter wrench, loosen it in a counterclockwise di
rection, then remove it by hand. See Fig. 3.
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NOTE

Dispose of the used oil properly. Use tight-sealing containers
and mark them clearly. Check with the place of purchase
about disposal.

Coolant (Antifreeze) and Cooling System
Cooling system maintenance consists of maintaining the
coolant level and its freezing point as well inspecting the hos
es. Because the coolant's anti-eorrosion and anti-freeze addi
tives gradually lose their effectiveness, replacement of the
coolant is recommended every 30,000 miles or 2 years,
whichever comes first. Drain and refill the coolant as de
scribed in 261 Radiator and Cooling System.

Cooling System Capacity
• 10.5 quarts (10 liters)
Fig. 3. Engine oil filter on left-hand (driver's) side of engine.
6. After the oil stops dripping, wipe clean the oil filter gas
ket surface on the fi~er mounting flange. Lubricate the
rubber gasket of the new oil filter with a light coating of
clean engine oil.
7. Install the filter by hand until the gasket contacts the
mounting flange, then turn the filter another 1/2 turn to
tighten it.

CAUTION

Overtightening the oil filter will make the next change much
more difficult.

CAUTION

Use only Saab original anti-freeze when filling the cooling sys
tem. Use. of any other anti-freeze may be harmful to the cool
ing system. If Saab original anti-freeze is not used, Saab
recommends changing the coolant every 12 months.

A translucent expansion tank, or overflow reservoir, pro
vides easy monitoring of coolant level without opening the
system. The coolant level should always be checked when
the engine is cold. The coolant level should be between the
maximum and the minimum mark on the expansion tank, as
shown in Fig. 4.

8. Refill the crankcase with oil. Use the dipstick to check
for the correct oil level.

Engine Oil Capacity (including filter)

• 4.2 quarts (4.0 liters)

Saab Recommended Engine Oil
• SAE 1OW-30, API Service Rating SG or SF/CD
• Alternate for extremely hot climates:
15W-40, API Service Rating SG or SF/CD

9. Start the engine and check that the oil pressure warn
ing light immediately goes out. Allow the engine to run
for a few minu,es to circulate the new oil, then check for
leaks at the drain plug and around the oil filter. Stop the
engine and recheck the oil level.

Fig. 4. RII mark on coolant expansion tank. Coolant level should be
between MAX and MIN marks.
Inspect the hose by first checking that all connections are
tight and dry. Coolant seepage indicates either that the hose
clamp is loose, that the hose is damaged, or that the connec
tion is dirty or corroded. Dried coolant has a chalky appear
ance. Check the hose condition by pinching them. Hoses
should be firm and springy. Replace any hose that is cracked,
that has become soft and limp, or has been contaminated by
oil. See Fig. 5.
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Incorrect drive belt tension can decrease the life of the belt
and the component it drives. Inspect belts with the engine off.
Twist the belt to inspect its sidewalls and bottom. Belt structur
al damage, glazed or shiny sidewalls caused by a loose belt,
or separation caused by oil contamination are all reasons to
replace a belt. Some of these faults are illustrated in Fig. 7.

Abrasion damage

Ozone damage

.:-====-1 ~
'~~"'''''I _~""._~"..:)::"'_T.~""~""

NOTE
Always replace both alternator belts as a matched set.

~~~~~~~-~~~;";..r.-~~••~.:.\

Heat damage

Oil damage

89110

Fig. 5. Examples of damaged coolant hoses. Any of conditions
shown is cause for replacement. Courtesy of Gates Rubber
Inc.

Tensile break

To check the freezing point of the coolant, use a hydrome
ter. With the engine cold, remove the cap from the expansion
tank and draw up some coolant with the hydrometer. Saab
recommends using a 50/50 mixture of anti-freeze and water,
which has a freezing point of -35°F (-38°C). If the freezing
point is too high, drain a small amount of coolant from the sys
tem and add new anti-freeze until the proper protection level is
obtained.

Glazing

,"'",-----

-------_._ ----
-------.

Drive Belts
Drive belts (or V-belts) and pulleys transfer power from the
engine crankshaft to various accessories. Cars covered by
this manual have four drive belts. The alternator and coolant
pump are driven by two belts, side by side. See Fig. 6.

Alternator

Cracking

__------ -o==------.

AIC compressor

Separation

Fig. 7.

89112

Examples of belt failure. Courtesy of Gates Rubber Inc.

Drive belt squealing is normally caused by incorrect belt
tension (too loose) or by a worn belt. Extremely loud squealing
may only be corrected by replacing the belt. To accurately ten
sion the drive belts, a special drive belt tensioning tool should
be used. Correct belt tensions are listed in Table c.

89111-S1/274

Fig. 6. Drive belt configuration.

ENGINE MAINTENANCE
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Table c. Drive Belt Tensions {measure using
special belt tensioning gauge}
Drive belt

Altemator
checking (minimum)
one belt
two belts
adjusting, used belts
one belt
two belts
adjusting, new belts
one belt

AlC compressor
checking (minimum)
adjusting, used belt
adjusting, new belt
Power steering
checking (minimum)
adjusting, used belt
adjusting, new belt

Tension N (Ib)
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To adjust the power steering drive be~, first loosen the
pump's mounting boits. Then adjust the belt tension by turning
the adjusting nut. See Fig. 9. Check the belt tension using a
drive belt tensioning gauge.

200 (45)
420 (95)
310±20 (70±5)
645±20 (145±5)
535±45 (120±10)

245 (55)
355±20 (80±5)
535±45 (120±10)

220 (50)
310±20 (70±5)
445±45 (100±10)

Adjust the alternator belt by first disconnecting the negative
(-) battery cable. Loosen the lower (pivot) mounting bolt and
then adjust the belt tension through the adjusting nut. See Fig.
8. When the belt is correctly tensioned, there should be ap
proximately 0.2 in (5 mm) of deflection in either direction at the
midpoint of the belt. For the most accurate check, use a belt
tensioning gauge.

Fig. 9. To adjust power. steering drive belt, loosen pump
mounting bolts (arrows), and then turn adjusting nut (A).
To reduce the chance of drive belt failure while driving, re
placement of the belts every four years is recommended.
Loosen the mounting and be~ adjusting bolts and adjust until
the belt tension is as loose as possible, then remove the belt
by slipping it over the pulleys. In some cases it may be neces
sary to remove one drive belt to get to another. Cross section
and length determine belt size. Use the old belt for compari
son, or make sure that the new belt fits into the pulley groove
as shown in Fig. 10.

NOTE

When belts are replaced with new ones, keep the old set in
the luggage compartment by the spare tire for emergency
use.

Correct
Fig. 8. Alternator drive belt tension being adjusted.
The AlC compressor drive belt is adjusted through the belt's
idler pulley. See Fig. 7 above. To adjust the AlC compressor
belt, simply loosen the idler pulley mounting bolts, adjust the
position of the pulley until the belt tension is correct, and tight
en the mounting bolts. Check the belt tension using a drive
belt tensioning gauge.

Too low

Too high
89115

Fig. 10. Cross-section of correct drive belt position in pulley. Courtesy
of Gates Rubber Inc.

With the belt off, clean the pulleys using a suitable solvent.
Inspect the pulleys for wear or damage that may cause early
failure of the new belt. This is also a good opportunity to in
spect the belt-driven accessory, checking for bearing wear

ENGINE MAINTENANCE
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and excess play, for example. When installing the new belt,
gently pry it overthe pulleys. Too much force may damage the
belt orthe accessory. Tension the belt(s), run the engine for a
few minutes (at least 1500 rpm), then recheck the belt tension.

Use a 5/8 in. spark plug socket to remove spark plugs. See
Fig. 12. The correct spark plugs for the different engines cov
ered by this manual are listed in Table d. Use a spark plug gap
gauge to check the gap. If necessary, bend the outer elec
trode slightly to adjust the gap to meet the specification. Do
not bend or file the center electrode. See Fig. 13.

CAUTION

Do not overtighten the drive belts. Overtightening will cause
the bearings to fail prematurely.

Distributor Cap, Rotor, and Spark Plugs
The distributor cap, the rotor, and the spark plug wires deliv
er a high-voltage spark to the spark plugs. See Fig. 11. They
are subject to insulation breakdown, corrosion fouling, and
electrode wear and damage. The cap, rotor and spark plugs
should be replaced at the specified intervals to ensure maxi
mum ignition system efficiency. There is no replacement in
tervals for spark plug wires, but they should be periodically
tested and inspected. Guidelines for visual inspection and
testing, and instructions for distributor cap and rotor replace
ment are found in 340 Ignition System.
Fig. 12. Spark plug being removed.
WARNING

Lethal voltages are present at the distributor, ignition coil,
spark plug wires, and spark plugs when the key is turned on
or the engine is running.

0.024-0.028 in.
(0.6-0.7 mm)

NOTE

When removing the spark plug wires, label their positions so
that they can be reinstalled in the proper places. If the wires
get mixed up, see 340 Ignition System for more information
on the firing order.

89118-81/069

Fig. 13. Spark plug electrode gap.

Spark Plug Electrode Gap
• All

0.024-0.028 in. (0.6-0.7 mm)

Table d. Spark Plug Applications

89116

Fig. 11. Ignition system,

To replace the spark plugs, first remove the center cover
above the plugs. Gently remove the spark plug wire by pulling
on the protective boot, and blow or brush away any dirt from
around the base of the plug to prevent it from entering the en
gine when the plug is removed.

ENGINE MAINTENANCE

Model

Spark Plug

1986 and later, Non-turbo
alternate

NGK BCP 6ES
NGK BCP6EV

1989 and later, Non-turbo

NGK BCP 5ES

1985 and later, Turbo
normal driving
alternate
city driving"
alternate

NGK BCP7EV
NGK BCP7ES
NGK BCP6EV
NGKBCP6ES

" On 1985 through 1987 turbo models, the Saab recommended spark plug replace
ment interval for city driving is 15.000 miles. On 1988 and later turbo. this interval is
30,000 miles.

Maintenance Program
Lightly lubricate the new spark plug threads with a little oil.
Thread the plugs into the cylinder head by hand to prevent
cross-threading. Torque the spark plugs.

Tightening torque
• sparkplugs

25 to 29 Nm (18 to 22 ft-Ib)

Ignition Timing, Idle Speed, Deceleration
System
Ignition timing should be checked every 60,000 miles on all
cars with distributor-mounted Hall sensors. See 340 Ignition
System for Hall sensor applications and procedures for
checking and adjusting ignition timing. It is not necessary to
check/adjust ignition timing on cars with a crankshaft-mount
ed Hall sensor.

Ignition Timing (distributor vacuum hose discon
nected and plug, where applicable)
• Turbo models
• Normally aspirated models

16°BTDC
14°BTDC

@
@

850 rpm
850 rpm

On all cars covered by this manual, the idle speed is elec
tronically controlled by the Automatic Idle Control (AIC) Sys
tem. On cars with LH 2.2 Fuel Injection, the idle speed should
be checked and adjusted through the AIC system at the spec
ified mileage interval as described in 240 Fuel Injection.

NOTE
It is not necessary to check the idle speed on cars with LH 2.4
or LH 2.4.2 Fuel Injection, as the idle speed is fully adaptive
(self-correcting) through the LH control unit.

On cars with LH 2.2 Fuel injection and automatic transmis
sion, a mechanical deceleration dashpot is mounted to the
throttle housing to hold the throttle open for a short period
when the throttle is quickly closed. The dashpot plunger
should be adjusted to touch the throttle lever at a specified en
gine speed. See 240 Fuel Injection for dashpot adjustment
procedures and specifications.

Turbo Overpressure Safety Switch
(1985-1998 Turbo models)
The turbo overpressure safety switch turns the fuel pump
off when the manifold pressure reaches a higher than normal
level. This is a safety feature in the event the turbocharger
wastegate malfunctions. Checking the switch requires a
hand-held pressure/vacuum pump and an accurate pressure
gauge. This procedure is described in detail in 234 Fuel
Pump and Fuel Tank.
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Oxygen Sensor
The oxygen sensor monitors engine combustion efficiency
by measuring the oxygen content of the exhaust gasses. That
information in turn is used to control the fuel injection system
and reduce exhaust emissions. Any problems with the oxygen
sensor will directly affect exhaust emissions and the way the
engine runs.
Replacement of the oxygen sensor at the specified interval
ensures that the engine and emission control system will con
tinue to operate as designed. The sensor is mounted in the
front exhaust pipe, ahead of the catalytic convertor.

NOTE
On 1991 and later models, there is no recommended replace
ment interval for the oxygen sensor. When the sensor is no
longer operating correctly the Check Engine light will come on
signaling the need for the sensor's replacement.

The sensor is threaded into place and has wires extending
from the tip. Trace the sensor wiring back from the sensor and
disconnect the electrical connector. When installing a new
sensor, apply a light coat of anti-seize compound to the sen
sor threads. Torque the sensor and reconnect the wiring.

Tightening torque
• oxygen sensor to exhaust pipe .... 40 Nm (30 ft-Ib)

CAUTION
Do not get any anti-seize compound on the sensor tip or in the
sensor slits. The anti-seize compound will quickly foul the sen
sor element and render the sensor inoperative.

NOTE
Special sockets for replacing the oxygen sensor are available
from most automotive parts stores to allow the sensor to be in
stalled without damaging the wiring.

Crankcase Ventilation and Vacuum Hoses
The rubber vacuum hoses for the crankcase ventilation
system should be carefully inspected for cracks or deteriora
tion. Gently bend the hoses at all connecting points to check
for cracks. Fig. 14 shows a typical hose routing diagram.

Evaporative Loss Control Device (ELCD)
The ELCD system collect fuel vapors from the fuel tank.
Check all of the rubber vapor hoses for cracks or deteriora-

ENGINE MAINTENANCE
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1

89120-8211373

Fig. 15. Charcoal canister for ELCD system.

6
1. Crankcase
2. Intake manifold
3. Exhaust manifold

89119-8G572

4. Hose connected to intake
manifold
5. Hose
6. Turbocharger

marily in dusty conditions, the air filter should be serviced
more frequently. A dirty air filter starves the engine for air, re
ducing power output and increasing fuel consumption. Fig. 16
shows the typical air tilter housing for the engines covered by
this manual.

Fig. 14. Hose routing for typical crankcase ventilation system.

tion. On all models up to 1990, the charcoal canister should be
replaced at 60,000 mile intervals. The canister is mounted in
the left-front corner of the engine compartment and is easily
removed. Fig. 15 shows the canister. For more information on
the ELCD system, see 254 Exhaust Emission Control.

5

NOTE
On 1991 and later models, there is no recommended replace
ment interval for the charcoal canister.

Fuel System
A fuel system safety inspection should be made at the spec
ified mileage intervals listed in the maintenance program ta
bles given earlier. Inspect the fuel tank, fuel lines and hoses,
and fuel system for damage or leaks. If fuel odors are detected
in the passenger compartment, the fuel pump seal (beneath
the luggage compartment) may be faulty. Also check the
ELCD vapor hoses that run overhead through the headliner.
See 234 Fuel Tank and Fuel Pump for replacement of the
fuel pump seal. Inspect all electrical connections for corrosion
or damage or loose connections.

Air Filter Element
The specified replacement interval (30,000 miles) for the air
filter element is based on normal use. If the car is operated pri

ENGINE MAINTENANCE

89121

1. Air intake
2. Air filter
3. Air intake bellows

4. Air filter housing, upper
5. Air filter housing, lower

Fig. 16. Typical air filter housing in front left corner of engine compart
ment.

The upper and lower parts of the air filter housing are fas
tened together with spring clips around the outside edge. To
replace the air filter element, unfasten the clips and separate
the upper air filter housing from the lower housing just enough
to remove the filter element. Take note of the filter's installed
position. Wipe the inside of the air filter housing using a lint
free cloth and install the new 'filter and housing.

Maintenance Program
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Fuel Filter

Exhaust System

Because of varying quality of gasoline, the fuel filter may
become contaminated or clogged enough to restrict fuel flow.
To prevent any such problems, and to guarantee continued
good performance, the filter should be replaced every 30,000
miles. The fuel filter is located beneath the right rear of the car,
just in front of the gas tank.

Scheduled maintenance of the exhaust system is limited to
inspection. Check for restrictions due to dents or kinks. Check
for weakness or perforation due to rust. Check to see that ali
the hangers are in place and properly supporting the system
and that the system does not strike the body. Alignment of the
system and the location of the hangers are described in 252
Exhaust System.

When replacing the fuel filter, disconnect the battery nega
tive (-) cable and clamp the filter inlet and outlet hoses to less
en fuel spillage. Loosen the center mounting bracket and the
two banjo fittings on either end of the filter. See Fig. 17. Note
the arrow or markings indicating direction of IIow on the new
filter. Install the filter and using new sealing washers at the
banjo fitting.

WARNING
Fuel will be expelled when the filter is removed. Do not smoke
or work near heaters or other fire hazards. Keep a fire extin
guisher handy.

Exhaust system life varies widely according to driving hab
its and environmental conditions. If short-distance driving pre
dominates, the moisture and condensation in the system will
not fully dry out. This will lead to early corrosion damage and
more frequent replacement.

ELECTRICAL SYSTEM AND
BATTERY SERVICE
Electrical System Functional Check

CAUTION
Clean thoroughly around the filter connections before remov
ing them, and make sure that no dirt gets into the fuel lines.

Electrical system service includes checking that all electri
cal components, including interior and exterior lighting, are
working correctly. Replace any faulty bulbs found. If more in
volved electrical work is required, refer to 3 ELECTRICAL
SYSTEM for system troubleshooting and wiring diagrams.

Battery Service
Battery maintenance includes keeping the battery and ter
minals clean and keeping the connections tight. See Fig. 18.
Even a thin layer of dust containing conductive acid salts can
cause the battery to slowly discharge. Inspect the battery ca
bles for chafing and deterioration of the insulation caused by
high heat. For a more detailed discussion of the battery, in
cluding testing and charging, see 311 Battery.
,----------------------------

Fig. 17. Fuel filter beneath car near right rear wheel. Direction of flow
is indicated by arrow or markings on filter housing.

Accelerator and Throttle Linkage
The accelerator and throttle linkage should be lubricated at
the intervals specified in the tables given earlier. Use a gener
al purpose oil on the joints and bearings of the linkage. Use a
multipu rpose grease on the bearing points of the throttle plate.
Fig. 18. Battery_

ELECTRICAL SYSTEM AND BATTERY SERVICE
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To remove battery corrosion, begin by disconnecting the
cables. Disconnect the negative (-) cable 'first. Clean the ter
minal posts and the cable clamps with a wire brush. Clean the
main chassis ground terminal on the opposite end of the neg
ative (-) cable.
Corrosion can be washed away with a baking soda and wa
ter solution that will neutralize the acid. Apply the solution
carefully, though, since it will also neutralize the acid inside
the battery. Avoid getting the solution into the battery cells
through vent holes. Reconnect the cable clamps, positive (+)
cable first. Lightly coat the outsides of the terminals, hold
down screw, and clamps with petroleum jelly, grease, or a
commercial battery terminal corrosion inhibitor.

CAUTION
Extreme cleanliness is important when working on the auto
matic transmission. Use lint-free rags to check the level, and
use a clean funnel when adding lluid.

The location of the dipstick for checking the ATF is shown in
Fig. 19. The area between the MIN mark and the MAX mark
on the dipstick represents approximately 1 pint (1/2 liter) of
ATF.

WARNING
Battery acid is extremely dangerous. Take care to keep it from
contacting eyes, skin, or clothing. Wear eye protection. Extin
guish all smoking materials and do not work near any open
flames.

CAUTION
Disconnecting the battery cables with the engine running, or
reconnecting the cables to the incorrect posts will damage the
electrical system.

Battery electrolyte should be maintained at the correct level
just above the battery plates and their separators. The correct
level is approximately 5 mm (1/4 in.) above the top of battery
plates or to the top of the indicator marks (if applicable). The
battery plates and the indicator marks can be seen once the
filler caps are removed. If the electrolyte level is low, replenish
it by adding distilled water only.

Fig. 19. ATF dipstick location (arrow).

The ATF level should be checked with the car on a level sur
face with the engine idling and the transmission fully warmed.
Firmly set the parking brake and place the transmission selec
tor lever in park or neutral and remove the ATF dipstick. The
ATF level is correct if it is between the MIN and MAX marks.
See Fig. 20.

TRANSMISSION SERVICE
NOTE

Automatic Transmission
Many automatic transmission problems can be traced to an
incorrect fluid level, incorrect type of fluid, a clogged ATF filter,
or contaminated t1uid. With regular preventative maintenance,
expensive and unnecessary automatic transmission repair
may be avoided.
Before checking the ATF level, inspect for leaks. ATF leaks
are most likely to be seen around the ATF oil pan gaskets.
Leaks should be promptly corrected to avoid costly repairs. If
necessary, replace a leaky ATF oil pan gasket as described in
472 Automatic Transmission Seals and Gaskets.

Driving the car for five to ten minutes around town, or approx
imately 12 miles (20 km) on the highway will ensure a fully
wanned transmission.

If the level is too low, use a clean funnel to add ATF through
the dipstick/tiller tube until the fluid level is correct.

Automatic Transmission Fluid (ATF)
• Ford Specification M2C-33F (alternate: Ford Specifi
cation G)

Check the condition of the ATF by rubbing some between
your fingers and sniffing it. The ATF should not be foamy, grit
ty, or have a burnt odor. Contaminated ATF should be drained

TRANSMISSION SERVICE
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Fig. 20. ATF dipstick and fluid level marks.

and replaced to prevent further damage, but doing so will not
repair any internal transmission damage that has already oc
curred.

Fig. 21. Automatic transmission fluid drain plug (1). Final drive
drain plug is shown at 2.

NOTE
Because ATF is a redlbrown color that discolors to black/
brown during normal use, ATF color may not be a good indi
cator of its condition.

To replace ATF and clean ATF filter
The ATF should be changed and the filter cleaned every
30,000 miles under normal conditions. If the car is operated
under severe service conditions of trailer towing, extensive
city driving or driving in hot climates Saab recommends that
the fluid be changed every 15,000 miles.
Fig. 22. ATF filter being removed.
CAUTION
Towing the car or running the engine without ATF in the
transmission will severely damage the transmission. See
100 Fundamentals for the Do-it-yourself Owner for towing
instructions.

1. Raise the car and support it on jackstands.
2. Remove the support member or protective plate from
beneath the transmission.
3. Place a drain pan of at least 10 quarts (10 liters) capac
ity under the transmission and remove the transmis
sion drain plug. See Fig. 21.
4. Clean the front transmission pan (sump) and surround
ing areas. Remove the front pan mounting bolts and re
move the pan from the transmission.
5. Remove the filter mounting bolts and remove the filter.
See Fig. 22. Clean the filter using a suitable solvent or
fresh ATF.

6. Remove and clean the magnet in the oil pan. Note the
position of the magnet.
7. Clean the oil pan and install the pan magnet. See Fig.
23. Make sure the pan is completely dry. Remount the
filter using a new O-ring and tighten the mounting bolts.
8. Using a new pan gasket without any sealer, install the
front pan. Install the ATF drain plug. Tighten the bolts
and the plug to the torque listed below.

Tightening torques
• ATF pan mounting bolts
• ATF drain plug

8-12 Nm (71-106 in-Ib)
5-8 Nm (44-71 in-Ib)

9. Install the support member or protective plate.
10. Refill the transmission with fluid according to the type
and amount specified below.

TRANSMISSION SERVICE

110-16

Maintenance Program
Final Drive Specifications
(automatic transmission only)
• Grade of oil- SAE EP 80 or 75 API-GL-4 or
API-GL-5
• alternate grade of oil - 10W-30 engine oil
• Fluid capacity - 1.3 quarts (1.25 liters)

1

89128-54/151

Fig. 23. Correct location of pan magnet (1) in front pan.

Automatic Transmissions Specifications
• Grade of ATF - Ford Specification M2C-33F (alternate:
Ford Specification G)
• ATF capacity 8.5 quarts (8.0 liters)
Fig. 24. Rnal drive fill plug (arrow).

11. Lower the car. Firmly apply the handbrake, then start
the engine and shift the transmission through all gears
to circulate the fluid. Check the fluid level as described
earlier. Check for leaks.

Automatic Transmission Final Drive
The final drive on cars with automatic transmission is lubri
cated with a separate gear oil. Final drive service consists of
checking the gear oil level and inspecting for leaks.
The final drive gear oil level should be checked regularly, al
though there is no specified replacement interval specified by
Saab. The final drive oil drain plug is shown earlier in Fig. 20.

Manual Transmission
Manual transmission service consists of checking the gear
oil level and inspecting for leaks. The gear oil level should be
checked regularly, although there is no specified replacement
interval specified by Saab. In addition, 1990 and later models
do not have a drain plug. Two types of manual transmission oil
dipsticks are used on the cars covered by this manual.
On 1985 through 1990 models, the dipstick is similar to the
engine oil dipstick. See Fig. 25. On 1991 and later cars, the
manual transmission oil dipstick is shown in Fig. 26.

Check the lubricant level with the car level. Remove the oil
filler plug, shown in Fig. 24. The level is correct when the fluid
just reaches the edge of the filler hole. If the oil level is low,
Add oil through the filler plug until it begins to run out of the fill
er hole. Install and torque the filler plug.

Tightening torque
• final drive drain or filler plug .. 39-59 Nm (29-44 ft-Ib)

89131-51/198

Fig. 25. Manual transmission oil dipstick (arrow) used on 1985-1990
models.
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Fig. 27. Drive axle joint boots (inner and outer) should be inspected for
89130

tears and cracks. Also check that the boot clamps are tight
and in good condition.

Fig. 26. Manual transmission oil dipstick (arrow) used on 1991 and

CHASSIS SERVICE

later cars.

Check and "fill the transmission with the car on a level sur
face. Remove the dipstick 'from the side of the transmission
wipe the stick clean. Then reinsert it fully and remove it. On
1985 through 1990 models, the oil level should be between
the MAX and MIN marks. On 1991 and later models, the oil
level should be between the two grooves cut on the dipstick.
Add oil as necessary.

Manual Transmission Oil Specifications
• Grade of oil - SAE 10W-30 SF/CC, SF/CD, SG
• alternate grade of oil - SAE EP 75 API-GL-4 or
API-GL-5
• Oil capacity -

3.1 quarts (3.0 liters)

Drive Axle Joint Boots
The inner and outer boots on the front drive axles should be
closely inspected for cracks and any other damage that will al
low contaminants to get into the joint. See Fig. 27. If the rubber
boots fail, water and dirt can enter the joint and quickly dam
age it. Replacement of the drive axle joint boots and inspec
tion of the joints are described in 774 Wheel Bearings and

Brakes
Routine maintenance of the brake system includes main
taining an adequate level of brake fluid in the reservoir, check
ing brake pads for wear, checking hand brake function, and
inspecting the system for fluid leaks or other damage.

WARNING
• Friction materials such as brake linings may contain asbes
tos fibers. Do not create dust by grinding, sanding, or cleaning
the pads with compressed air. Avoid breathing asbestos fi
bers and asbestos dust, as it may result in serious diseases
such as asbestosis and cancer, or in death.
• Brake fluid is poisonous. Do not siphon brake fluid by mouth.
Wear gloves when working with brake fluid or brake pads to
prevent contamination of cuts.

The level of the brake fluid will drop slightly as the brakes
wear. Check the fluid level at the brake fluid reservoir, located
on the driver's side, near the firewall. See Fig. 28. When filling
the reservoir, use only new brake fluid from previously un
opened containers.

Drive Axles.
Brake Fluid Grade
• SAE DOT 4

WARNING
Do not use SAE DOT 5 brake fluid. Brake system failure may
result.

CHASSIS SERVICE
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Brake Pad Wear Limit (dimension A)
"." .. 1.0 mm (0.04 in.)
4.0 mm (0.16 in.)

-1985-1987 models."
- 1988 and later models

Brake Fluid
Saab strictly recommends replacing the brake fluid every
two years. Doing this will help protect against corrosion and
the effects of moisture in the t1uid. The procedure is described
in detail in 520 Brake Fluid and Brake Bleeding.

89133-51/226

Fig. 28. Brake fluid reservoir on driver's side of engine compartment.
at the firewall. Reservoir has MAX and MIN marks molded into
its side.

To inspect brake hoses, gently bend them to check for
cracks. Checkthat all hoses are correctly routed to avoid chaf
ing or kinking. Inspect the unions and the brake calipers for
signs of fluid leaks. Inspect the lines for corrosion, dents, or
other damage. Replace faulty hoses or lines and bleed the
brake system as described in 520 Brake Fluid and Brake
Bleeding.

WARNING
Incorrect installation or overtightening hoses, lines, and
unions may cause chafing or leakage. This can lead to partial
or complete brake system failure.

Brake pad thickness should be regularly checked. Brake
pad thickness can be inspected by looking through an open
ing in the caliper after removing the wheel. See Fig. 29. For in
formation on replacing worn pads, see 517 Brake Pads.

Parking Brake
The parking brake system is independent of the main brak
ing system and does not require any periodic adjustment, al
though the function of the parking brake should be checked
regularly. Check that the cable moves freely in its housing. A
complete description of the parking brake is described in 551
Parking Brake.

Power Steering Fluid
The only maintenance of the power steering system is to
check the power steering fluid and add as necessary. The
power steering fluid level can be easily checked through the
translucent reservoir on the right side wheel housing in the en
gine compartment. See Fig. 30. When the car is at normal op
erating temperature, the fluid level should be between the
HOT and COLD marks. If the level is checked when the car is
cold, it should be between the COLD mark and the ADD mark.

Power Steering Fluid
- GM Power Steering Fluid (GM 9985010), Texaco
TL4634 or equivalent

Windshield Washer Fluid
Check and add windshield washer fluid as necessary. The
fluid reservoir in the front right wheel housing, directly behind
the corner parking light assembly.

Ball Joints, Steering Joints (Tie Rod Ends)
The control arm ball joints and steering rack tie rod ends
should be carefully checked for play with the front of the car
raised. Also inspect the joint's rubber boots for damage. If the
boots are torn open, water and dirt can enter the joint and
quickly damage it. If the ball joint or tie rod boots are dam
aged, the complete joint will need to be replaced.
Fig. 29. Brake pad thickness (A)
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Fig. 30. Power steering fluid reservoir.
89136

Replacement of the control arm ball joints is covered in 631
Ball Joints. Replacement of the steering rack tie rod ends is
covered in 643 Tie Rod Ends.

Shock Absorbers and Bushings
Inspect the shock absorber bushings carefully, especially
checking the lower bushing. See Fig. 31. If the lower bushing
is worn, there is usually a constant clunking sound when trav
eling over rough road surfaces. The shock absorber's function
should also be periodically checked. See 731 Front Suspen
sion for a quick check of the shock absorber condition.

NOTE

Fig. 31. Shock absorber bushings should be inspected (arrows).

Correct tire inflation pressures are important to handling
and stability, fuel economy, and tire wear. Tire pressures
change with temperature. Pressures should be checked often
during seasonal temperature changes. The correct inflation
pressures for cars covered by this manual are listed in the
glovebox owner's manual. Tire pressures are also listed on a
sticker located on one of the door jambs. Notice that the pres
sures should be higher when the car is more heavily loaded.
All inflation pressures are for cold inflation. That is, when
the car has not been driven for at least three hours, orfor more
than one mile after sitting for at least three hours.

Individual shock absorber bushings are available through an
authorized Saab dealer.
WARNING

Tires
For stability and car control, the wheels and tires must be of
the correct size and in good condition. Tires must be inflated
to the recommended air pressures and the wheels must be in
proper alignment. For maximum safety and best all-around
handling, always install replacement radial tires having the
same specifications. When possible, all four tires should be
replaced at once, or at least in pairs on the front or rear. New
tires do not provide maximum traction, and should be broken
in gently forthe first 100 miles (160 kilometers) or so.

Do not inflate any tire to a higher pressure than the tire's max
imum inflation pressure listed on the sidewall. Use care when
adding air to warm tires. Warm tire pressures can increase as
much as 4 psi (0.3 bar) over their cold pressures.

To promote even wear and maximum tire life, Saab recom
mends rotating the tires from the front to the rear on the same
side at the specified intervals listed earlier. Owing to the car's
suspension design, the front tires begin to wear first at the out
er shoulder and the rear tires begin to wear first at the middle
of the tread or inner shoulder.

Tightening torques
NOTE

Be sure to also check the compact spare tire condition and in
flation pressure. Keep the spare inflated to 60 psi.

• wheel lug nuts
• wheel lug bolts

90-110 Nm (66-81 ft-Ib)
105-125 Nm (77-92 ft-Ib)
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Front Wheel Alignment

Air Bag System

Saab recommends checking the 'front and rear wheel align
ment at the specified interval or whenever new tires are in
stalled. Only the front wheel alignment is adjustable. See 601
Wheel Alignment for a more detailed discussion of alignment
requirements and specifications.

The air bag should be replaced every 10 years. See an au
thorized Saab dealer for all service relating to the SRS air bag
system.

WARNING

BODY MAINTENANCE
Maintenance of the body includes lubricating various hing
es, locks and slides.
Lubricate the seat runners with multipurpose grease. Do
not apply any oil to rubber parts. Lubricate the sunroof guide
rails with silicone spray. If door weatherstrips are sticking, lu
bricate them with silicone spray or talcum powder. The hood
release cable should be lubricated as well. The radio antenna
mast should be cleaned and lubricated with a product such as
WD-40.
The door locks, hinges and lock cylinders can be lubricated
with an oil that contains graphite. The body and door hinges,
the hood latch, and the door check rods should be lubricated
with SAE 30 or SAE 40 engine oil. See Fig. 32.

On cars equipped with an SRS airbag system, do not attempt
to service the air bag, the wiring in the steering wheel, the
steering column assembly, or the airbag control unit. The air
bag may ignite causing injury. See an authorized Saab dealer
for all service and repairs to the SRS airbag system.

ROAD TEST
As a final check, the car should be taken for a test drive.
Check the overall condition of the various systems, noting es
pecially the function of the brakes, clutch, general engine per
formance and driving comfort. Check that the cruise control
system and the air conditioning system are functioning cor
rectly. See Fig. 33.

Fig. 33. Road test.

Fig. 32. Exterior body lubrication points.

ROAD TEST
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GENERAL

inder block. Replaceable valve guides are press-lit into the
cylinder head.

Engine Assembly

The camshafts are driven by a single chain and operate di
rectly on the valves via hydraulic cam followers. The valves
are made of steel and have chromium plated stems. The in
take valve heads are induction-hardened and the exhaust
valve heads are coated with stellite.

Two basic engine configurations are used in the 16-valve
cars covered by this manual. On all 1985 through 1990 mod
els and on 1991 and later turbo models, a 2.0 liter engine is
used. On 1991 and later non-turbo models, a 2.1 liter engine
is used. See Table a for complete specifications.

Hydraulic
cam follower

Cylinder Head, Camshaft and Valve Train
The twin-overhead-cam cylinder head assembly is a light
aluminum alloy casting. Bolts hold the cylinder head to the cyl-

87016

Fig. 2. Valve train,

Fig. 1. Cylinder Head,
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Table a. Engine Specifications

Model

Year

I
I

900
900S
Convertible

,

I

Displacement
cc (cu. in.)

i
i
i

Compression
ratio

I

Horsepower
@rpm SAE net

i
I

Torque Ib-ft
@rpm SAE net

Fuel System

10.1: 1

125 @5500

128 @3000

Bosch LH 2.2

1985 (121)

10.1: 1

128 @6000

128 @3000

~ Bosch LH 2.4

1989-1990

1985(121)

10.1: 1

128 @6000

128 @3000

I

1991-on

2118 (129)

10.1 :1

140 @6000

140 @2900

I

9.0:1

160 @5500

188 @3000

I

90'1
••

160 @5500

188 @3000

160@5500

188@3000

1986-1987

1985(121)

1988

1985 (121)

1985-1988

900 Turbo
Turbo
Convertible

1989-on

900 Turbo SPG

1985-1986

I
I

I
I

Bosch LH 2.4
Bosch LH 2.4.2
Bosch LH 2.2

!

1985 (121)
1985 (121)

II

i

9.0:1

I

I

1987-1988

1985 (121)

1990-1991

1985 (121)
1985(121)

195 @3000
I

I

1989

165 @5500

9.0:1

~

9.0:1

I

I

165 @5500

9.0:1

I

I

195 @3000
I

175 @5500

195 @3000

Bosch LH 2.4
Bosch LH 2.2
Bosch LH 2.2

-I
I

- -

Bosch LH 2.4
Bosch LH 2.4

I

I

Cylinder Block
The cylinder block is made of cast iron. The cylinder bores
are drilled straight out of the block and are surrounded by
cooling jackets. The block also contains oilways, or channels,
for the lubrication system.

Fig. 4.

i
i
I
I

L--____________________

Crankshaft and bearings.

on replaceable oil filter and into the engine oil passages. All
models covered by this manual have a low-ail-pressure warning system. Turbo models use an engine oil cooler to help
,mOderate engine oil temperature.

Fig. 3. Cylinder block.

!

Crankshaft and Bearings
The crankshaft is a steel forging. The crankshaft journals
are ground, hardened, and treated with a ''Tenifer'' treatment.
This provides a hard, non-metallic surface to help prevent
bearing seizure. The crankshaft is supported by five main
bearings. End float, or thrust, is controlled at the center bear
ing. Oilways are drilled into the shaft for bearing lubrication.

I
I
I

I
I

Lubrication System
The lubrication system has forced-flow circulation. The oil
pressure is generated by a separate gear-type oil pump driv
en directly off the crankshaft. The oil is forced through a spin-

GENERAL DESCRIPTION

i
i

87039

Fig. 5. Lubncation system.
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Fuel Supply and Fuel Injection
The fuel supply system stores the fuel and provides the fuel
injection system with a constant flow of pressurized, clean fuel.
While there is some variation in components, all Saab 900
models have an electric, in-tank fuel pump and an in-line fuel
filter. The injection-molded plastic fuel tank is located beneath
the car, behind the rear seat. The fuel gauge sending unit and
the electric fuel pump are mounted in the top of the tank.
All Saab 900 16-valve models use a Bosch LH fuel injection
system. LH fuel injection is completely electronicin operation.
Airflow is measured electronically, and a proportional amount
of fuel is metered by electrically opening and closing the fuel
injectors.
In LH fuel injection, many sensors supply information about
engine operating conditions to a central electronic control
unit. The control unit then calculates the amount of fuel need
ed for the correct air-fuel ratio and opens the fuel injectors,
once for each engine revolution. The amount of fuel metered

200-3

to the engine is determined solely by how long the injectors
are open.

Cooling System
The engine cooling system relies on a closed system of cir
culating coolant to maintain an even engine temperature and
help transfer heat away. The closed system becomes pres
surized at normal engine operating temperature. Under pres
sure, the boiling point of the coolant is increased, allowing the
engine and cooling system to operate at higher temperatures
without boiling the coolant.
The coolant pump is driven mechanically by the engine us
ing a V-belt. Coolant circulates through the engine to the radi
ator and heater core, and from the radiator back to the pump.
Before the engine is up to normal operating temperature, the
flow of coolant is controlled by a thermostat. When closed, the
thermostat forces coolant to bypass the radiator and return di
rectly to the coolant pump. This retains as much heat as pos
sible until the engine is warm.

-

5

t

87089

1.
2.
3.
4.

Fuel
Fuel
Fuel
Fuel

Fig. 6.

pump
filter
rail
pressure regulator

5.
6.
7.
8.

Fuel retum line
Fuel injectors
Electronic control unit
Ignition coil

9.
10.
11.
12.

Temperature sender
Throttle position switch
Air mass meter
System relay

13. Fuel pump relay
14. Adaptive Idle Control (AIC)
valve
15. Oxygen sensor

LH fuel injection system.
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An electric cooling fan, located behind the radiator, is ther
mostatically controlled so that it runs only when the coolant
has reached a certain temperature. An auxiliary electric cool
ing fan is located next to the main cooling fan and operates in
addition to the first fan when necessary or when the air condi
tioning system is on.

Turbocharger
The turbocharger is an exhaust-driven pump that forces air
into the cylinders at higher than atmospheric pressure. This
allows the engine to burn more fuel and therefore produce
more power.

4 .....-<::==

The turbocharger unit consists of two wheels mounted on a
common rotating shaft. One of the wheels, called the turbine,
is driven by the exhaust gas. The other wheel, called the com
pressor, is located in the intake air stream and compresses
the intake air.

B7087

Fig. 8. The APe system control unit (4) receives Input signals from
three components: the ignition distributor (3), the knock sen
sor (1), and the pressure sensor (2), The control unit controls
boost pressure via the solenoid valve (5),

ENGINE MECHANICAL
TROUBLESHOOTING
Compressor
wheel

B7086-S5865

Fig. 7. Turbocharger, showing exhaust gas flow (black arrows) and
intake air flow (white arrows),

The turbine is equipped with a waste gate-a pressure con
trolled valve that automatically bleeds off any excess pres
sure. If the boost pressure exceeds the predetermined value,
in spite of the waste gate, a pressure switch will temporarily in
terrupt the fuel supply to the engine.
When the intake air is compressed by the turbocharger, its
temperature rises and its density decreases. To ensure that
the air is as cool and dense as possible to burn the most fuel,
the compressed air is routed through an intercooler before it
enters the combustion chamber. The intercooler can cool the
air by as much as 110°F.

Automatic Performance Control (APC)
The APC system is used on all 16-valve turbo cars. The
APC system continually monitors engine detonation or knock
and adjusts the turbocharger boost pressure accordingly.

ENGINE MECHANICAL TROUBLESHOOTING

This troubleshooting section applies to problems affecting
the basic engine assembly, including the cylinder block, cylin
der head, and their internal moving parts. For problems relat
ing to how the engine runs and its overall driveability, see
Driveability Troubleshooting below. For troubleshooting
specific cooling system, ignition system, fuel system, or turbo
charger/APC system problems, see the appropriate main re
pair group under 2 ENGINE.

Troubleshooting Basics
Only a few basic functions are required of the engine. The
block, cylinder head, and their moving parts must fit together
properly, operate smoothly, seal well enough to create and
maintain compression, and keep pistons, valve train, and igni
tion properly timed. The problems discussed below are those
that affect one or more of these functions.

Noise
In order to run smoothly under harsh conditions, the internal
engine parts are madeto precise dimensions, assembled with
precision clearances, and lubricated by a pressurized oiling
system. Most unidentified engine noises result from clearanc
es that have become too large due to worn parts, lack of ade
quate lubrication, or both.

Engine-General
Rumbling or groaning from the engine compartment may
not indicate engine problems at all, but rather a worn bearing
or bushing in an engine-driven accessory. They include the
coolant pump, the alternator, the power steering pump, and
the air conditioning compressor. To check these, run the en
gine briefly with the drive belt disconnected and see if the
noise has stopped. Once the drive belt is removed, turning the
pulley and shaft by hand may also reveal a bad bearing or
bushing. A properly functioning accessory should turn
smoothly.
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Excessive Oil Consumption
Some oil consumption is normal. This is why the oil level
must be checked, and occasionally corrected, between oil
changes. Aside from leaks, increased oil consumption will
usually be accompanied by some smoking, however slight.
The causes of excessive oil consumption are the same as
those for oil smoke in the exhaust. As with smoking symp
toms, gradual increases are caused by worn piston rings,
valve guides or a failed turbocharger, where applicable. Sud
den high oil consumption suggests broken piston rings.

Fluid Leaks
Poor Fuel Consumption and Low Power
Fluid leaking from the engine is most likely either
oil, coolant, brake fluid, or power steering fluid. Look for wet
spots on the engine to help pinpoint the source. It may be
helpful to start by cleaning the suspected area.
The most common areas of engine oil leaks are the timing
chain cover, the engine end plate (flywheel end), the crank
shaft oil seals, the cylinder head cover gasket, the transmis
sion-to-engine mating surface, and the oil filter seal.
A pressure test of the cooling system is the best way to dis
cover and pinpoint coolant leaks. Coolant is a mixture of water
and anti-'freeze, yellow-green in color or perhaps brown if the
coolant is old. See 261 Radiator and Cooling System for
more information.
The brake system and power steering system are other
sources of leaks near the engine. Brake fluid is clear, perhaps
slightly purple, and a little slippery. Look for wet spots around
the master cylinder or brake lines. Especially check the flexible
hoses near the wheels. See 5 BRAKES for repair information.

Smoking
Smoke that is visible at the tailpipe is usually either blue
gray smoke from burning oil, or white steam from the cooling
system. The color of the smoke identifies the contaminant.
Blue-gray oil smoke in the exhaust usually indicates gener
al engine wear. If smoking is most obvious under high engine
vacuum, such as while coasting at high rpm, valve guide oil
seals or worn valve guides are the most likely cause.

Poor fuel consumption and low power can suggest prob
lems with the fuel, ignition, or turbocharger systems, particu
larly on a low-mileage engine. On an engine with high
mileage, engine wear and low compression may be the
cause. Normal wear of the valves, piston rings, and cylinder
walls decreases their ability to make a good seal. The engine
becomes less efficient and has to work harder, using more
fuel to produce the same amount of power.
All 16-valve naturally-aspirated engines are equipped with
Bosch ElK ignition. All 16-valve turbo models are equipped
with an Automatic Performance Control (APC) system. These
systems continuously monitor engine detonation to adjust ei
ther ignition timing (ElK) or turbocharger boost pressure
(APC) to achieve maximum engine performance.
If either the ElK or APC system detects a faUlt, a set of pre
determined values are used to prevent engine damage
caused by detonation. This means the engine is slightly de
tuned to safely run on all gasoline octane ratings. If low power
is experienced, be sure to check the operation of these sys
tems. The ElK system is covered in 340 Ignition System.
The APC system is covered in 291 Turbocharger.

NOTE

• In order for the ElK and APC system to operate most effi
ciently, the engine is allowed to knock occasionally. A limited
amount of knock is considered normal.
• The ElK control unit has built-in diagnostic capabilities. A
fault will show up as a series of pulses on the "CHECK EN
GINE" light. These pulses will continually repeat themselves
with a brief pause between sequences. For more information
on ElK on-board diagnostics, see 340 Ignition System.

NOTE

• See 291 Turbocharger for additional troubleshooting where
applicable.
• Oil smoke or steam appearing suddenly in the exhaust,
along with low compression pressure in one or more cylinders,
is probably due to a failed cylinder head gasket. Look for bub
bles in the coolant or coolant loss, oil in the radiator, or water
in the oil (that tums the oil an opaque, creamy brown).
• Black smoke is caused by the engine getting too much fuel.
See 240 Fuel Injection for more troubleshooting information.

Engine Not Running
An engine problem that affects ignition or valve timing may
prevent the engine from starting or running. The camshaft tim
ing chain and sprockets are responsible for correctly timing
the actions of the valves and the ignition system. A worn tim
ing chain may jump teeth, throwing off all the engine's timing
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functions, and still appear to be perfectly normal. To accurate
ly check camshaft timing, see 215 Camshaft Timing Chain.

DRIVEABILITY TROUBLESHOOTING

Table b lists additional symptoms of engine mechanical
problems, their probable causes and suggested corrective ac
tions. The boldface numbers in the corrective action column
indicate the heading in this section of the manual where the
applicable test and repair procedures can be found.

This heading covers general engine management princI
ples and the basic requirements that allow an engine to run
smoothly. Therefore, effective troubleshooting of specific run
ning conditions can only take place after all of the common
problem areas listed below have been eliminated as a source
of trouble.
Most driveability problems are complex in nature. There
fore, a logical method needs to be used to isolate the trouble
area. Always begin with the simplest and most fundamental
engine management basics. Jumping to conclusions or

Table b. Engine Mechanical Troubleshooting
Symptom
1. Pinging or rattling noise under load, uphill or
accelerating, especially from low speeds.
Indicates detonation or pre-ignition

Probable cause and corrective action
a. Fuel octane level too low, use higher octane fuel
b. Engine running too hot, overheating. Check for cooling system faults. See 261
Radiator and Cooling System
c. Spark plugs damaged or wrong plug type installed. Replace plugs. See
340 Ignition System
d. Air-fuel mixture too lean due to air leaks or low fuel pressure, See 240 Fuel Injection

2. Light metallic tapping noise, varies directly
with engine speed. Oil warning light not
illuminated

a. Low oil pressure, defective warning light circuit. See 220 Lubrication System

3. Light metallic knock, varies directly with
engine speed. Oil warning light blinking or
fully illuminated (may be most noticeable on
hard stops or cornering)

a. Low oil level, correct if necessary

4. Blue-gray exhaust smoke, oil fouled spark
plugs. Indicates oil burning in combustion
chamber

5. White steam in exhaust

b. Faulty hydraulic cam follower. See 214 Cylinder Head and Valve Mechanism

b. Oil flow restricted. Replace oil filter. See 1 LUBRICATION AND MAINTENANCE
c. Low oil pressure. Check oil pressure. See 220 Lubrication System
a. Faulty valve stem oil seals or valve guides. See 211 Cylinder Head Removal and
Installation
b. Worn, broken, or incorrectly installed pistons or piston rings. See 212 Pistons,
Connecting Rods, Cylinder Bores
a. Failed cylinder head gasket or warped cylinder head (probably accompanied by low
compression). Replace or resurface cylinder head and gasket as necessary. See 211
Cylinder Head Removal and Installation
b. Cracked cylinder block. Replace engine or short block. See 212 Pistons,
Connecting Rods, Cylinder Bores

6. Black exhaust smoke

a. Air-fuel mixture too rich due to faulty fuel injection component. See 240 Fuel
Injection

7. Screeching or squealing noise under load.

a. Loose, worn, or damaged V-belt(s). Inspect, replace, or tighten belt(s). See
1 LUBRICATION AND MAINTENANCE

Goes away when coasting. Indicates
slipping V-belt

8. Growling or rumbling, varies with engine
rpm. Bad bearing or bushing in an enginedriven accessory

a. Remove belt from engine driven accessory and check for play, bearing roughness, or
loose mountings

9. Check engine light illuminated or flashing

a. EZK ignition system on-board diagnostics fault detected. Check fault codes. See
340 Ignition System
b. LH fuel injection control on-board diagnostics fault detected. Check fault codes. See
240 Fuel Injection.

10. Engine will not start or run. Starter operates,
engine turns over at normal speed

a. No spark to spark plugs. Check ignition system. See 340 ignition System
b. Incorrect valve timing. Check camshaft timing chain for wear. See 215 Camshaft
Timing Chain
c. No fuel being delivered to engine. See 240 Fuel Injection

ORIVEABILITY TROUBLESHOOTING
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searching aimlessly for the problem can be time consuming
and frustrating.

NOTE
Models with EZK ignition and models with 2.4 LH and 2.4.2 LH
fuel injection have built-in diagnostic capabilities which will light
the "CHECK ENGINE" light. For more information on EZK diag
nostics, see 340 Ignition System. For more information on LH
fuel injection diagnostics, see 240 Fuel Injection.

As with any troubleshooting, careful observation of symp
toms is the key to identifying and isolating driveability prob
lems. A test drive can help by demonstrating when the
problem is most pronounced, such as a hesitation that occurs
only when the engine is cold, or a steady miss at high speed.
How has the symptom developed? A symptom that devel
ops quickly is probably caused by a problem that can be cor
rected by simple maintenance or repair. A symptom that has
developed gradually overtime, especially after sixty or seven
ty thousand miles is more likely an indication of general wear
and the need for more comprehensive work.
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CAUTION
• Do not connect test instruments with a 12-volt power supply
to terminal 15 (+) of the ignition coil. The current flow will dam
age the ignition control unit. In general, make test connections
only as specified by Saab, as described in this manual, or as
described by the test instrument's manufacturer.
• Do not disconnect the battery while the engine is running.
• Do not exceed 16 volts at the battery with boosting cables
attached, and do not quick-charge the battery (for boost start
ing) for longer than one minute. Wait at least one minute be
fore boosting the battery a second time.
• Do not connect terminal 1 (-) of the ignition coil to ground as
a means of preventing the engine from starting.
• Running the engine with a spark plug wire disconnected may
damage the catalytic converter.
• Cleanliness is essential when working with fuel circuit com
ponents. Before disconnecting any fuel lines, thoroughly clean
the unions. Use clean tools.

Mechanical Condition
Warnings and Cautions
For general safety, and to protect the sensitive electronic
components, the following warnings and cautions should be
adhered to during any troubleshooting, maintenance, or re
pair work. Always follow the proper repair and working proce
dures in the sections that are referenced.

WARNING
• The ignition systems used on the cars covered by this man
ual are high-energy systems operating in a dangerous voltage
range. Exposure to terminals orlive parts could prove to be fa
tal. Use extreme caution when working on a car with the igni
tion on or the engine running.
• Do not touch or disconnect any of the high tension cables
from the coil, distributor, or spark plugs while the engine is run
ning or being cranked by the starter.
• Connect and disconnect ignition system wires, multiple con
nectors, and ignition test equipment leads only while the igni
tion is switched off.
• Before operating the starter without starting the engine, dis
able the ignition. See 340 Ignition System. Do not disconnect
terminal 4 (center terminal) from the coil or remove the distrib
utor cap as a means of disabling the ignition.
• During any test where fuel is discharged, do not smoke or
work near heaters or other fire hazards. Have a fire extin
guisher handy.

Before troubleshooting a poorly running engine or an en
gine that will not start, determine the general condition of the
engine, especially if it has high mileage. If the engine is se
verely worn or has mechanical problems, the only remedy is
overhaul or repair. If a tune-up or scheduled maintenance is
due, it should be done before proceeding further with trouble
shooting.
Only a few basic functions are required of the engine. The
parts must fit together properly, operate smoothly, and seal
well enough to create and maintain compression, and keep
pistons, valve train, and ignition properly timed. General en
gine condition can be easily assessed by performing a com
pression test.

NOTE
Saab does not give specific compression pressure specifica
tions. In addition, a compression test requires special equip
ment. If the equipment is not available, most automotive repair
shops can do these tests quickly and at a reasonable cost.

Carbon Deposits
Carbon deposits on the fuel injectors and the intake valves
will affect the way the engine idles and runs. See Fig. 9. Even
a ten percent decrease in the amount of fuel that the injectors
deliver will cause driveability problems. These deposits nor
mally form during the "hot soak" period immediately after the
engine is turned off, at which point the engine temperature ris
es slightly for a short period.

ORIVEABILITY TROUBLESHOOTING
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Replacement schedules and procedures for the spark
plugs, spark plug wires, distributor cap, ignition rotor, fuel fil
ter, air filter, oxygen sensor, and oil and oil filter are given in
1 LUBRICATION AND MAINTENANCE.

NOTE
For information on inspecting ignition components, see 340
Ignition System. For information on checking the oxygen
sensor, see 254 Exhaust Emission Control.

Basic Adjustments

Fig. 9.

Examples of carbon deposits on fuel injector (left) and intake
valve (right). Carbon deposits can cause a rough idle, hard
cold starting, and overall poor performance.

Driving style may be the main contributor to the problem. A
car that is predominantly driven on short trips around town or in
city traffic seems to increase the likelihood of deposits forming.
Carbon deposits on the intake valves and injectors should
be removed prior to troubleshooting driveability problems.
Special fuel injector test equipment is required to accurately
check for clogged injectors. If the injectors are severely
clogged, they can be removed and visually inspected. In
specting the intake valves is more difficult because the intake
manifold must be removed. Check with an authorized Saab
dealer for the latest information on carbon deposits and the
best methods to remove them.

CAU'nON
Always follow the manufacturer's directions when using fuel
additives designed to remove carbon deposits and clean in
jectors. As a general rule, high detergency fuels should not be
used together with fuel additives. The additional cleaner in the
fuel can dilute engine oil and accelerate engine wear.

In addition to tune-up component replacement, it is impor
tant that all of the basic adjustments that can be made are cor
rectly set. Check idle speed, idle mixture (%CO), and ignition
timing to be sure they are all within the specified limits. See
1 LUBRICATION AND MAINTENANCE.

NOTE
All of the basic adjustments require the use of specialized test
equipment. If any of the test equipment is not available, it is
recommended that the adjustments be done by an authorized
Saab dealeror other qualified repair shop. These adjustments
can be made quickly and at a reasonable cost.

The systems that adapt the idle mixture (Lambda system),
idle speed (AIC system), ignition timing (EZK system, where
applicable), and turbo boost pressure (APC system) can only
correct engine operation within a limited range. Once these
limits are exceeded, driveability problems will become notice
able. For example, the oxygen (Lambda) sensor can adapt
idle mixture for things such as a small vacuum leak or minor
engine wear. A large vacuum leak or a severely worn engine
may exceed the operating range of the sensor, causing the
engine to run lean. If large adjustments are necessary, the
faults that are causing these incorrect settings should be cor
rected prior to making any adjustments.

Oxygen Sensor
Tune-up and Preventive Maintenance
A tune-up is regular maintenance of the ignition and fuel
system components for normal wear and contamination. The
condition of the tune-up and emission control components
can affect engine performance and drive ability. The ignition
components all carry high voltage to deliver a precisely timed
spark to ignite the air-fuel mixture. If any of these components
are faulty or worn, the intensity and timing of the spark will be
affected. Dirt contamination of fuel system and emission con
trol components can adversely affect fuel delivery, air-fuel
mixture, and exhaust emissions.
When experiencing driveability problems, a good starting
point is to do a tune-up. Many driveability problems are elimi
nated by simply replacing these components.

ORIVEABILITY TROUBLESHOOTING

The oxygen sensor, also called the Lambda sensor, affects
the air-fuel mixture by sending a varying voltage signal to the
fuel injection control unit. The sensor is positioned in the ex
haust stream and actually measures the amount of oxygen in
the exhaust gas so that the fuel injection system can correctly
adjust the air-fuel mixture. See Fig. 10. A high concentration
of oxygen in the exhaust gas indicates a lean mixture and a
low content indicates a rich mixture.

NOTE
The control unit ignores the signal from the oxygen sensor un
til the engine reaches a specified temperature. Therefore,
when troubleshooting cold engine driveability problems, the
oxygen sensor can be ruled out as a possible cause.

Engine-General
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Fig. 10. Oxygen sensor reacts to oxygen content in exhaust gas to
constantly monitor air-fuel mixture,

I

Fig. 11. Common places to check for intake air leaks (shaded areas),
Intake air leaks can cause rough running, especially at idle.
As the sensor ages, it loses its ability to react quickly to
changing conditions. It may eventually cease to produce any
signal at all. When this happens, idle speed may fluctuate and
fuel consumption may increase. The oxygen sensor should
be replaced at the specified mileage interval as described in
1 LUBRICATION AND MAINTENANCE.

Air Flow Measurement and Vacuum Leaks
The Bosch LH fuel injection system uses an air mass meter
to precisely measure incoming air. The air mass meter sends
an electrical signal to the LH control unit proportional to the
amount of air passing through the meter. This is the main input
used to determine the amount of fuel delivered to the engine.
Because proper fuel metering depends on accurately me
tering the intake air, any unmeasured air entering the system
will cause a lean fuel mixture and poor running. To see how air
leaks can affect engine running, remove the oil filler cap while
the engine is running.
There are many possible places for unmeasured airto enter
the engine. Carefully inspect for cracks or looseness all hos
es, fittings, duct work, and seals and gaskets. See Fig. 11. For
a thorough inspection, it may be necessary to remove hoses
and ducts that cannot be completely checked in their installed
positions. Check that the throttle mounting nuts are tight and
that the throttle plate is closed.
Use a vacuum gauge connected downstream of the throttle
plate to check engine vacuum. Start the engine and let it idle.
If the system is operating correctly, engine vacuum should be
within the range listed below.

Engine Vacuum
• at idle (850±50 rpm) .. 12 to 23 in. Hg (-.4 to -.8 bar)

In addition to air leaks, an air restriction can cause driveabil
ity problems. Remove the air filter and check that it is clean.
Hold the filter up to a strong light source. If the light cannot be
seen through the filter it should be replaced. Remove the air
bellows from the throttle housing and check for residue
around the throttle plate. Large amounts of residue on the
throttle plate can cause an erratic idle. Clean the throttle hous
ing with a carburetor cleaner and reinstall the bellows. Check
the AIC idle setting as described in 240 Fuel Injection.

NOTE
• On turbo models, be sure to check the hoses and plastic
hose clamps on the turbo bypass valve. The valve is located
on the compressor side of the turbocharger. See Fig. 12. If the
car exhibits minor driveability problems and no other vacuum
leaks can be found, check the operation of the bypass valve
as described in 291 Turbocharger. The valve may be faulty
and leaking internally.
• Some early 1985 models may not have a turbo bypass
valve.

Electrical System
All the cars covered by this manual use fuel injection and ig
nition systems that rely on precise electrical signals for proper
operation. If any of these signals are distorted, incorrect, or
missing, the car can develop major driveability problems.

Battery Voltage
One of the most fundamental requirements in troubleshoot
ing engine performance problems is to make sure the battery
is fully charged and in good condition. Many of the sophisticat-
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NOTE
In most cases, faulty electronic control units are not the cause
of driveability problems. These units are extremely durable
and reliable. Actual failures are very rare. Driveability prob
lems are more often caused by missing or incorrect signals to
the control unit, or other faulty components.

The electrical system is subject to corrosion, vibration,
roadway elements and general wear. Because of this, the in
tegrity and freedom from corrosion in the connections, wires,
and switches, including all ground connections, is one of the
most important conditions for trouble-free operation of the fuel
injection and ignition systems.

Fig. 12. Leaking turbo bypass valve (arrow) can be the source of mi
nor driveability problems.

ed electronics used on the cars covered by this manual re
quire a specific operating voltage to function correctly.
Battery voltage can be measured across its terminals with
all cables attached. Do not eliminate the battery as a possible
source of trouble until a load test has been performed, espe
cially if starting problems are encountered. See 300 Electri
cal-General for battery testing information.

NOTE
A digital voltmeter should be used to measure battery voltage.
A fully charged battery will measure 12.6 volts, or more, as
compared to a battery only 25% charged that measures 12.15
volts. Using an analog meter may result in inaccurate results.

For the battery to maintain its proper voltage level, the
charging system must be functioning correctly. If in doubt
about the condition of the charging system, have the system
checked. Most automotive repair shops can test the system
quickly and at a reasonable cost.

Wiring and Harness Connectors
The cars covered by this manual are equipped with elec
tronic fuel injection and ignition systems that are controlled by
central electronic control units. Many of the circuits operate on
very low current and are sensitive to increased resistance due
to faulty or corroded wiring or connectors.
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Always make a thorough visual inspection of all wires and
connectors, switches and fuses. Loose or damaged connec
tors can cause intermittent problems, especially at the small
terminals in each control unit connector. In most cases, a visu
al inspection will detect anyfaults.lf aconnector shows novis
ible faults, but is still suspect, perform a voltage drop test at
the connector. Even a small amount of corrosion in a connec
tor can cause a large voltage drop to the circuit's load. See
300 Electrical-General for more electrical troubleshooting
information.

Ground Connections
For any electrical circuit to work, it must make a complete
path, beginning atthe negative (-) battery terminal and ending
at the positive (+) terminal. The negative (-) battery cable runs
directly to the car's chassis. Therefore, connecting a wire to
the chassis or any metal part bolted to the chassis provides a
good ground source or path back to the negative (-) side of the
battery.
Poor ground connections are one of the major sources of
driveability problems. There are only a few main ground con
nections or points for the fuel injection and ignition systems. If
any of these ground points are faulty, the voltage to the circuit
will be reduced or even eliminated. Be sure to carefully check
the main ground(s) forthe LH system atthe engine lifting brack
et on the intake manifold. Also check the ground for the fuel
pump at the center crossmernber in the luggage compartment.
When checking ground wires, ground points, or ground
straps, begin with a thorollgh visual inspection. Ground con
nections and wires can corrode, become loose, or break in ar
eas that are not visible. To thoroughly check a circuit ground,
check the voltage drop between the connector and a good
ground source. Large voltage drops indicate too much resis
tance. The connection is corroded, dirty or otherwise dam-
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aged. Clean or repair the connection and retest. Also check
both battery terminals and all ground straps between the en
gine and the body for voltage drops.

NOTE

For voltage drop tests and other general electrical trouble
shooting information, see 300 Electrical-General.

Fuel System
For the engine to start quickly when cold or hot, run correct
ly throughout all operating conditions, and accelerate smooth
ly without hesitation, the fuel system must deliver a precise
amount of fuel in relation to the amount of air that is drawn in
by the engine.

Fuel Supply
To start and run, the engine needs an adequate supply of
fuel. Fuel from the tank is supplied to the engine via an electric
fuel pump, a fuel filter, and the connecting fuel lines. If either
the filter or a fuel line is restricted, the engine may not run
properly. If the restriction is severe, or the main fuel pump is
faulty, the engine may not start at all. If fuel delivery problems
are suspected, check the fuel pump and pump relay as de
scribed in 234 Fuel Pump and Fuel Tank.

NOTE

On some turbo models, a faulty turbocharger over-pressure
switch can cause a no-start condition. The turbocharger over
pressure switch is designed to tum off the fuel pump during
overboost conditions. Test this switch as described in 291 Tur
bocharger.

The fuel injection system has the main function of delivering
the correct amount of fuel for all engine operating conditions.
Basic fuel delivery is dependent on fuel pressure and the cor
rectly functioning injectors. Fuel pressure is often overlooked
when diagnosing driveability problems.
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The 'fuel pressure 'from the 'fuel pump is controlled by a pres
sure regulator. This regulator returns surplus fuel to the fuel
tank. The amount of fuel delivered to the engine is varied by
changing the amount of time the electric pulsed-type fuel in
jectors remain open. A change in fuel pressure results in a
change in the amount of fuel (or fuel mixture) delivered to the
engine. Fuel pressure and fuel pressure regulator tests are
described in 240 Fuel Injection.

NOTE

Fuel pressure tests require the use of a pressure gauge. If this
equipment is not available, fuel pressure tests can be per
formed by an authorized Saab dealer or other qualified shop.

Correctly operating fuel injectors playa major role in fuel
delivery. The injectors are switched on and off at the ground
side of the connector. Positive (+) battery voltage is always
present at the connector when the car is running. An injector
can become clogged, it can completely fail or lose power and
refuse to open, or it can short to ground and remain open
whenever the engine is running. Checking if an injector is fun
damentally working can be accomplished easily; checking an
injector's spray pattern is more difficult. See 240 Fuel Injec
tion for additional information.

NOTE

High or low fuel pressure or a faulty injector will result in an in
correct fuel mixture and overall poor driveability. A lean mix
ture (too little fuel) can cause the engine to run poorly when
cold or stumble upon acceleration. A rich mixture (too much
fuel) can dilute the engine oil, foul the spark plugs, and cause
a rough idle.

Table c lists some of the more common driveability symp
toms, causes and corrective actions. The boldface type indi
cates the repair group where the applicable tests and repair
procedures can be found.

ORIVEABILITY TROUBLESHOOTING
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Table c. Engine Management-Driveability Troubleshooting
SYMPTOMS
a. Engine fails to start
b. Engine starts but stops immediately
c. Erratic idling
d. Poor response on acceleration
e. Engine erratic in all speed ranges
f. Excessive fuel consumption
g. Engine fails to rev up (no power)
h. CO content too low

i. CO content too high

a
a

b

CAUSES

CHECK/REMEDY

Fuel pump not running

Test fuel pump. 234

Ignition system faulty

Test ignition system components

340
a

b

System relay faulty

Test system relay. 240

a

b

Fuel pump relay faulty

Check fuel pump relay. 234

a

b

c

AIC idle valve faulty

Test AIC valve. 240

c

EGR valve sticking or faulty

Test and clean EGR valve. 254

Throttle position sensor faulty or out of
adjustment

Test throttle position sensor and adjust if
necessary. 240

Air mass meter faulty

Test air mass meter. 240

Induction (intake) system leaking

Checks for air leaks. Make a vacuum gauge
test. 200

i

Fuel pressure too low

Measure fuel pressure. 240

i

Fuel pressure too high

Measure fuel pressure. 240

Fuel pump output too low

Make fuel delivery test. 234

b

a

b

a

f
c

d

e

f

g

i

c

d

e

g

h

c

d

e

g

h

f

a

b

c

d

e

d

e

f

g

h

g

h

i

Coolant temperature sensor faulty

Test sensor resistance, replace if necessary.

240
c

d

c

e

f

e

f
f

i
g

Oxygen sensor faulty

Test oxygen sensor output signal. Replace
sensor if mileage interval exceeded. 254

Fuel injectors leaking

Check fuel injectors for leaks. Replace leaky
injectors. 240
Check throttle plate and adjust if necessary.

Binding throttle plate, or throttle plate
incorrectly adjusted

240

a

b

c

d

e

f

g

h

i

Electrical connection(s) loose, broken, or
corroded

Visually inspect electrical connectors and
correct any faults found. 300

a

b

c

d

e

f

g

h

i

Ground point(s) loose, broken, or corroded

Visually inspect ground points and correct any
faults found. 300

b

c

CO content too high

Test ai r mass meter. 240

b

c

d

CO content too low

Test air mass meter. 240

b

c

d

a

f

e

f

g

h

i

Input(s) signals to LH control unit missing

Make electrical tests at control unit connector.

240
g
a

b

c

d

e

f

g

h

i
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Turbocharger APC system faulty

Test APC system components. 291

LH control unit faulty

Test inputs to control unit. If all inputs are
correct, replace control unit. 240
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201 Engine Removal and Installation
Removing and Installing Engine .....
To remove engine
and transmission assembly

Separating Engine
from Transmission
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To separate engine from transmission
(manual transmission)
To separate engine hom transmission
(automatic transmission)
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200-10
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REMOVING AND INSTALLING ENGINE
The engine is removed together with the transmission as a
complete assembly. The removal and installation procedure
described below applies specifically to 1988 turbocharged
models with manual transmission. Minor departures from the
procedures may be necessary depending on model year, en
gine and transmission.

NOTE
The Saab special tool is used to hold the suspension control
arm in its loaded position while the car is raised. This aids in
disconnecting the drive axle inner joint from the transmission
as the engine is pulled.

To remove engine and transmission assembly
1. Open the hood and disconnect the windshield washer
hoses. Remove the hood hinge mounting bolts and
carefully lift off the hood. See Fig. 1.

Fig. 2. Special tool (arrow) inserted between body and suspension
control arm to limit suspension travel.

3. Disconnect the battery leads and remove the battery.
4. Disconnect the exhaust pipe from the exhaust mani
fold. See 252 Exhaust System.
Fig. 1.

Hood hinge bolt being removed,

2. Using the steering wheel, turn the right-hand wheel to
its full right-lock position. Then insert Saab special tool
no. 83 93 209 between the upper control arm and the
body as shown in Fig. 2.

5. Loosen the right-hand wheel lug bolts.
6. Drain the power steering fluid reservoir. See 644 Pow
er Steering.
7. Raise the car enough to work safely under it and sup
port it securely on jackstands.

REMOVING AND INSTALLING ENGINE
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WARNING
Never work under a lifted car unless it solidly supported on
stands designed for the purpose. Do not work under a car
supported solely by a jack.

8. Remove the nut 'from the shift selector rod taper pin
and tap the pin out of the rod. See Fig. 3. Disconnect
the rod 'from the shift linkage.

Fig. 4. Unscrew speedometer cable retaining collar (arrow) and pUll
cable from bearing housing.

Fig. 3. Manual shift selector rod taper pin retaining nut (arrow).

NOTE
For removal of the shift cable on models with automatic trans
mission see 444 Automatic Transmission Controls.

9. Thoroughly clean the area around the speedometer ca
ble at the left-hand differential-bearing housing. Un
screw the speedometer cable from the housing. See
Fig. 4.
10. Remove the mounting bolts holding the front exhaust
pipe bracket to the transmission. See Fig. 5.
11. Remove the large clamps holding the inner drive axle
joint boots to the drive axle drivers. Pull the boots off
the drivers.
12. Remove the right-hand road wheel. Remove the two
through-bolts from the lower ball joint. Separate the ball
joint from the control arm and remove the inner drive
axle joint from its driver. See Fig. 6. Push the drive axle
assembly forward and rest it on the control arm.

REMOVING AND INSTALLING ENGINE

Fig. 5. Front exhaust pipe mounting bracket. Remove bracket
bolts (arrows) from transmission.

CAUTION
Cleanliness is essential when working on drive axle joints.
Even a small amount of sand or dirt will appreciably shorten
the service life of the joint. Cover or wrap the joint and inner
drivers on the transmission.

13. Disconnect the power steering pump pressure line
union on the exhaust side of the engine. See Fig. 7.

Engine Removal and Installation

Fig. 6.
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Hub assembly and drive axle being pUlled out to remove inner
joint from drive axle driver, Rest drive axle on control arm,

a. Heater core (label hoses
before removing)
b. Expansion tank
c. Thermostat housing

Fig. 8. Coolant hoses to be disconnected,

87203-211448

Fig. 7.

NOTE
Use a small screwdriver to remove the connector retaining
clips where necessary.

Power steering pump pressure line union being disconnected.

14. Drain the coolant from the radiator and block as as de
scribed in 261 Radiator and Cooling System. Discon
nect the coolant hoses shown in Fig. 8.

16. On turbo models, disconnect the turbocharger dis
charge pipe.
17. Remove the air mass meter with its rubber socket con
nector.

15. Disconnect the wiring connectors and ground wires
shown in Fig. 9. Lift the wiring loom out of the engine
compartment and rest it on the Ale evaporator housing.
Position all other disconnected wires and connectors
so that they will not interfere with the engine's removal.

REMOVING AND INSTALLING ENGINE
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a.
b.
c.
d.

Engine Removal and Installation

AlC temperature sensor
Coolant temperature sensor
AlC compressor thermo-switch
Shift-up indicator vacuum switch

e.
f.
g.
h.

Air mass meter
Throttle-position sensor
AIC valve
Ground wires

i. Radiator cooling fan thermo-switch
j. Injectors

Fig. 9. Wiring connectors and ground wires to be removed.

18. Remove the air cleaner together with the intake air
pipe. See Fig. 10.

21. Remove and label the wires at the ignition coil. Remove
the coil from its bracket.

19. Remove the intercooler together with the air pipe. See
Fig. 11. Cover or cap the inlet to the turbocharger.

22. Remove the AlC radiator cooling fan. See 261 Radia
tor and Cooling System.

20. Remove the intercooler side baffle plate and top cover.
See Fig. 12.

23. Disconnect the lower radiator hose from the radiator.

REMOVING AND INSTALLING ENGINE

Engine Removal and Installation

Fig. 10. Air cleaner assembly and intake air pipe being removed.

201-5

Fig. 12. Intercooler side baffle plate being removed.

Fig. 11. Intercooler and air pipe being removed,
Fig. 13. APe solenoid, Remove harness connector and hoses
(arrows), Label hoses before removal.

24. Disconnect the harness connector and hoses from the
turbocharger APC solenoid. See Fig. 13. Label the hos
es before removing them.
25. Disconnect the accelerator cable from the throttle
housing and its bracket.
26. Disconnect the vacuum hoses for the brake booster
and the charcoal canister at the intake manifold and
throttle housing.

27. Disconnect the wiring connectors and wires shown in
Fig. 14. Cut any wiring ties and lift the wiring loom out
of the engine compartment and set aside. Position all
other disconnected wires and connectors so that they
will not interfere with the engine's removal.

NOTE
Use a small screwdriver to remove the connector retaining
clips where necessary.

REMOVING AND INSTALLING ENGINE
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a. Shift-up indicator switch
b. Knock sensor

c. Alternator
d. Oil pressure sensor

e. Starter motor
f. Throttle position sensor for AlC

g. Temperature gauge sender
h. Hall generator

Fig. 14. Wiring connectors and ground wires to be removed.

28. Remove the positive battery cable from it brackets on
the engine and on the starter motor. Set the cable on
the battery tray.
29. Disconnect the ground wire at the timing chain cover
and the transmission.
30. Unplug the oxygen sensor connector above the right
hand wheel well. Unhook the wiring harness from the
fender and set it on the engine.
31. Disconnect the hydraulic line from the clutch slave cyl
inder. See Fig. 15.

REMOVING AND INSTALLING ENGINE

32. Disconnect the fuel supply line and return line from the
fuel rail and fuel pressure regulator.
33. Unbolt the AlC compressor (4 bolts) and carefully place
the compressor on the AlC evaporator housing without
disconnecting or loosening any refrigerant hoses.

WARNING
Loosening or disconnecting refrigerant hoses will allow the re
frigerant to be discharged under high pressure, possibly caus
ing personal injury. Recharging a discharged AlC system
requires special equipment and knowleqge.

Engine Removal and Installation
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Fig. 15. Clutch slave cylinder hydraulic line being removed.

Fig. 17. Left-hand engine mount being loosened. Spacer sleeve is hid
den behind bracket (dotted line).

34. Attach an engine hoist to the engine. The front lifting
point is at the intake manifold. The rear lifting point is at
the Ale bracket. Raise the engine slightly.

NOTE
The AlC bracket has a lifting eye, which is used to attach the
lifting hoist hook. If the bracket has been removed, bolt a sep
arate lifting eye to the coolant pump cover using the existing
mounting bolts.

35. Remove the bolts from the three engine mounts (front,
left, and right). Remove the bump stop on the front and
right-hand mounts. The left-hand mount is a through
bolt with a spacer. See Fig. 16, Fig. 17, and Fig. 18.
Fig. 18. Right-hand engine mount.

36. Raise the engine just enough to separate the left-hand
inner drive axle joint from the driver. See Fig. 19.

CAUTION
Cleanliness is essential when working on drive axle joints.
Even a small amount of sand or dirt will appreciably shorten
the service life of the joint. Cover or wrap the joint and inner
drivers on the transmission.

37. Disconnect the power steering pump return line from
the bottom of the power steering pump.
Fig. 16. Front engine mount and bump stop assembly.

38. Remove the oil pressure sensor connector and discon
nect the oil cooler lines from the oil filter housing. See
Fig. 20.

REMOVING AND INSTALLING ENGINE
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Engine Removal and Installation

Fig. 19. Engine being raised just enough to separate inner drive axle
joint from driver

Fig. 21. Engine being lowered into engine compartment. Note engine
tilted down in front during installation.

cut off dUring the removal procedure. Use new self-locking
nuts when reinstalling the lower ball joint to the control arm.

WARNING

Always replace self-locking nuts and bolts. These fasteners
are designed to be used only once. They may become unreli
able and fail when used a second time.

Refill the engine with engine oil and coolant, and refill the
power steering system. If applicable bleed the clutch slave
cylinder as described in 412 Clutch Control. The remainder
of installation is the reverse of removal.
8721&-2'1516

Tightening torques
Fig. 20. Top view of oil filter housing showing oil pressure sensor and
oil cooler lines.

39. Raise the engine and transmission assembly out of the
car. Be careful not to damage the radiator or APC sole
noid valve.
Before installing the engine make sure the drive axle drivers
are packed with grease. See n4 Wheel8earings and Drive
Axles. Install any coolant drain plugs removed earlier. When
lowering the engine into the engine compartment, incline the
engine slightly down in the front. See Fig. 21.
Lower the engine into position just enough to install the
power steering pump return line and oil cooler lines. Align the
left-hand drive axle joint and the engine mounts and lower the
engine into its final position. Be sure to install the spacer
sleeve on the left-hand engine mount. Reconnect all hoses,
connectors and ground wires. Be sure to replace any wire ties

REMOVING AND INSTALLING ENGINE

• clutch slave cylinder to
6 to 10 Nm (53 to 89 in-Ib)
transmission case
• coolant drain plug to engine block .. 15 Nm (11 ft-Ib)
• oil cooler line to
oil filter housing
• lower ball joint to
lower control arm

7 to 10 Nm (62 to 89 in-I b)
40 to 55 Nm (30 to 41 ft-Ib)

• road wheel to wheel bearing hub
lug nuts
90 to 110 Nm (66 to 81 ft-Ib)
lug bolts
105 to 125 Nm (77 to 92 ft-Ib)
• power steering line
union
• all other fasteners
M5 bolt.
M6 bolt.
M8 bolt.
M10 bolt

20 to 34 Nm (15 to 25 ft-Ib)
5 Nm (44 in-Ib)
10 Nm (89 in-Ib)
20 Nm (15 ft-Ib)
40 Nm (30 ft-Ib)

Engine Removal and Installation
SEPARATING ENGINE FROM
TRANSMISSION
The engine must be first removed from the car to separate
the transmission from the engine.

201-9

CAUTION
If the engine does not immediately lift off the transmission, do
not attempt to pry them apart until making sure that all fasten
ers have been removed.

10. Remove all old traces of oil and dirt from the flanges.

To separate engine from transmission
(manual transmission)
1. Thoroughly clean the external surfaces of the engine
and transmission.
2. Drain the engine oil and remove the EGR pipe, if appli
cable.

11. Before refitting the engine to the transmission, make
sure the two guide sleeves are fitted in the transmission
flange. Place a new gasket onto the transmission
flange and apply a sealing compound (Permatex Llltra
blue) to the slots shown in Fig. 23.
12. Apply a thread sealing compound (Loctite 45, Saab
Part No. 3009081) to the six bolt holes shown in Fig. 24.

3. Remove the plastic clutch cover from over the flywheel.
4. Remove the transmission oil dipstick tube.
5. On turbo models, disconnect the oil return line from the
turbocharger.
6. Remove the starter motor and unscrew the starter mo
tor stay plate.
7. Remove the transmission input shaft. Remove the clutch
slave cylinder mounting bolts. See 411 Clutch.
8. Remove all of the engine to transmission mounting
bolts. Remove the bracket for the oil filler pipe at the
throttle housing.
9. Carefully lift the engine away from the transmission.
See Fig. 22. Guide off the clutch release-bearing
sleeve and slave cylinder as the engine is lifted off.
Fig. 23. Sealing compound being installed to slots (arrows) on trans
mission flange.

I

I
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Fig. 22. Engine being lifted off transmission together with clutch re
lease-bearing sleeve and slave cylinder.

Fig. 24. Bolt holes in transmiSSion case requiring thread sealei'.

SEPARATlNG ENGINE FROM TRANSMISSION
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The remainder of the procedure is the reverse of removal.
Fig. 25 shows engine-to-transmission bolt identification and
location.

4. Disconnect the throttle (kick-down) cable at the throttle
housing.
5. On turbo models, remove the turbocharger support.

Tightening torques
• engine to transmission
• all other fasteners
M5 bolt
M6 bolt
M8 bolt
M10 bolt

25 Nm (18 ft-Ib)
5 Nm (44 in-Ib)
10 Nm (89 in-Ib)
20 Nm (15 ft-Ib)
40 Nm (30 ft-Ib)

To separate engine from transmission
(automatic transmission)

6. Remove all of the engine to transmission mounting
bolts. Remove the ATF cooler lines from the trans
mission.
7. Remove the 8 bolts holding the drive plate to the torque
converter. When all bolts are removed, position the
drive plate so that the two brackets on the drive plate
perimeter are horizontal.

NOTE
To best access the bolts, spin the drive plate until the bolts are
accessible from above.

1. Thoroughly clean the external surfaces of the engine
and transmission.
2. Drain the engine oil and remove the oil filler pipe.

8. Carefully lift the engine straight off the transmission.
See Fig. 22 above for reference.

3. Remove the plastic cover from above the drive plate
and torque converter.

--~--------------~----------------------

---

Bolts to threaded holes in gearbox

!
mmmm
Stud
in gearbox

Longer bolt for
engine mounting
(no washer)

,

T
Bolts to threaded holes in engine

Fig. 25. Engine-to-transmission mounting bolt identification for man
ual transmission.

SEPARATlNG ENGINE FROM TRANSMISSION
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CAUTION
If the engine does not immediately lift off the transmission, do
not attempt to pry them apart until making sure that all fasten
ers have been removed.

NOTE
Use Saab special tool 87 90 255 to support the torque converter
once the engine is removed from the transmission. See Fig. 26.
If the torque converter is left unsupported, the torque converter
oil seal may be damaged. As an altemative, remove the torque
converter and store it in its normally installed position.

1.
2.
3.
4.

Mating flange (3 bolt holes)
Oil cooler outlets
Primary drive cover
Oil filler hole

5. Gear selector cable hole
6. Speedometer cable hole
7. Reverse gear switch hole

Fig. 27. Areas of automatic transmission which must be plugged prior
to cleaning.

Fig. 26. Torque converter support bracket (arrow).

9. Remove all old traces of oil and dirt from the flanges.

NOTE
When cleaning the removed transmission, plug all of the
openings shown in Fig. 27.

10. Before refitting the engine to the transmission, carefully
inspect the drive plate for cracks. Make sure both mat
ing surfaces are completely clean. Make sure the two
brackets on the drive plate perimeter are horizontal.
11. Place a new gasket onto the transmission flange and
apply a sealing compound (Permatex Ultra-blue) to the
slots shown in Fig. 28.

Fig. 28. Sealing compound being installed to slots (arrows) on trans
mission flange,

SEPARA TlNG ENGINE FROM TRANSMISSION
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Engine Removal and Installation

12. Apply a thread sealing compound (Loctite 45, Saab
Part No. 453009081) to the three bolts holes shown in
Fig. 29.

CAUTION
Saab part numbers are for reference only. Consult an autho
rized Saab dealer for the most up-to-date parts information.

13. Install the engine to the transmission. Take care not to
damage the torque converter centering pin when lower
ing the engine onto the transmission. Tighten mounting
bolts in stages.
The remainder of the procedure is the reverse of removal.
Be sure to fill the engine with oil.

Tightening torques

• engine to transmission
• all other fasteners
M5 bolt
M6 bolt
M8 bolt
M10 bolt

25 Nm (18 ft-Ib)
5 Nm (44 in-Ib)
10 Nm (89 in-Ib)
20 Nm (15 ft-Ib)
40 Nm (30 ft-Ib)
Fig. 29. Bolt holes in transmission case requiring thread sealer.

SEPARA TlNG ENGINE FROM TRANSMISSION

Engine Disassembly and Assembly
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210 Engine Disassembly and Assembly
General

210-1

Disassembling and Assembling
Cylinder Block
To disassemble cylinder block
To assemble cylinder block

210-2
210-2
210-4

GENERAL
Fig. 1 shows the complete engine assembly. This repair
group covers disassembly and assembly of the engine cylin
der block only. Cylinder block reconditioning procedures and

specifications can be found in 212 Pistons, Connecting
Rods, Cylinder Bores, and in 216 Crankshaft.

87042-8211105

Fig. 1. Exploded view of engine assembly (transmission shown
removed),

GENERAL

210-2

Engine Disassembly and Assembly

DISASSEMBLING AND ASSEMBLING
CYLINDER BLOCK

7. Remove the center bolt from the crankshaft pulley. See
Fig. 3. Remove the pulley from the crankshaft.
-------~-------.-------------

Disassembly and assembly procedures forthe Saab cylinder
block are similar to those of most other water-cooled engines.
Thoroughly mark the position and orientation of all parts as
they are removed. Connecting rods, rod caps, rod bearings,
pistons, main bearing caps and main bearings are assembled
in an exact location and orientation. This "assembly code" is
critical to proper engine operation if any of the parts are going
to be reused.

To disassemble cylinder block
1. Remove the engine from the car and separate the
transmission 'from the engine as described in 201 En
gine Removal and Installation.
2. Remove the cylinder head as described in 211 Cylin
der Head Removal and Installation.
3. Remove the plastic clutch cover from above the fly
wheel.

Fig. 3. Crankshaft pulley mounting bolt being removed.

8. Remove the oil pump mounting bolts and remove the
pump from the timing chain cover. See Fig. 4.

4. With the alternator V-belt installed and tensioned, loos
en the bolts from the coolant pump pulley.
5. Remove the alternator V-belt.

6. Immobilize the flywheel with a holding fixture. See
Fig. 2.

Fig. 4. Oil pump being removed from timing chain cover.

9. Disconnect the lower hose from the coolant pump.
10. Remove the alternator together with its stabilizer bar.

Fig. 2. Rywheel being immobilized using holding fixture (arrow).

DISASSEMBLING AND ASSEMBLING CYLINDER BLOCK

11. Remove the mounting bolts from the timing chain cover
and remove the cover together with the water pump
and hoses. See Fig. 5.

Engine Disassembly and Assembly

Fig. 5. Timing chain cover with coolant pump and hoses being re
moved,

210-3

Fig. 7. Crankshaft sprocket being removed.

12. Remove the pivoting timing chain guide. See Fig. 6.

Fig. 8.

Fig. 6.

Fixed timing chain guide being removed.

Pivoting camshaft timing chain guide being removed.
CAUTION

13. Pull off the crankshaft sprocket with the timing chain.
See Fig. 7. Remove the key from the keyway in the
crankshaft.

Before removing the pistons from the cylinders, remove any
ridge or carbon deposits from the top of the cylinder. Install
small lengths of rubber hose over the connecting rod studs to
protect the cylinders during piston removal.

14. Remove the fixed timing chain guide. See Fig. 8
15. Unscrew the oil filter and unbolt the oil filter housing
from the cylinder block.
16. Mark the cylinder number on the top of each piston. Re
move the piston and connecting rod assemblies.

NOTE
Observe the markings on the connecting rod big-ends. Where
necessary, mark all parts so that they can be reinstalled in
their exact positions. This includes noting which bearing shells
are in the upper positions and which ones are in the lower po
sitions.

DISASSEMBLING AND ASSEMBLING CYLINDER BLOCK
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Engine Disassembly and Assembly

17. Turn the engine block on its end so that the flywheel is
facing up and remove the flywheel. See Fig. 9.

{\J
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Fig. 11. Crankshaft being removed.

;~

Fig. 9. Flywheel being removed.

18. Remove the cylinder block end plate. See Fig. 10.

1. Lubricate the bearing shell saddles and Install the up
per shells into position. Carefully install the crankshaft.
2. Fit the center thrust washers to the crankshaft. See Fig.
12. Check that the crankshaft end float is within speci
fication as described in 216 Crankshaft.

Fig. 10. Cylinder block end cover being removed.

19. Remove the crankshaft bearing caps and remove the
crankshaft. See Fig. 11.

Fig. 12. Crankshaft thrust washer being installed.

3. Lubricate the lower bearing shells and install the shells
and main bearing caps in their original locations.

NOTE
Note the main bearing cap markings and locations for reinstal
lation.

Tightening torque

• main bearing caps
to cylinder block

11 0 Nm (81 ft-Ib)

To assemble cylinder block
NOTE
NOTE
When reusing old parts, make sure that they are installed in
their original positions.

DISASSEMBLING AND ASSEMBLING CYLINDER BLOCK

Note the markings on the bearing caps. See Fig. 13.

Engine Disassembly and Assembly
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Fig. 14. Cylinder block end plate gasket being trimmed at trans
mission gasket surface.

6. Align the compression rings so that their end gaps are
approximately aligned over the wrist pin. Make sure the
double oil scraper ring joints do not align. See Fig. 15.

Fig. 13. Main bearing cap markings.
4. Apply a small amount of grease to hold the new end
plate gasket to the cylinder block. Install the plate,
being careful not to damage the crankshaft oil seal. If
necessary, trim the gasket at the transmission-to-en
gine flange. See Fig. 14.

CAUTION
• To prevent oil leaks, the crankshaft seal should be perfectly
centered around the crankshaft. A special guide (Saab tool
no. 83 92 540) fits over the crankshaft to center the end plate
and seal. The tool also protects the crankshaft seal during the
installation of the end plate.

NOTE
When installing the second compression ring, make sure the
"TOP" marking on the ring is facing up.

1

• Do not use an adhesive sealer on the gasket.

NOTE
For procedures on replacing the crankshaft oil seal, see 216
Crankshaft.

Fig. 15. Piston ring end gaps correctly aligned. Compression rings
shown at 1 and double oil scraper ring shown at 2.

Tightening torque
• cylinder block end plate to engine
(flywheel end)

20 Nm (15 ft-Ib)

5. Install the flywheel using a sealant on the mounting
bolts. Be sure the old bolts are cleaned before applying
the fresh sealant.

7. Lightly lubricate the pistons and rings with engine oil.
Install the pistons so that the notch in the top of the pis
ton faces the camshaft timing chain and the numbers
on the connecting rod big-end face the exhaust side of
the engine. See Fig. 16. Install and tighten the connect
ing rod caps.

Tightening torques
• flywheel to crankshaft
17 mm bolt head
19 mm bolt head

60 Nm (44 ft-lb)
85 Nm (63 ft-lb)

NOTE
Make sure the flange on the connecting rod cap nut is towards
the rod cap, facing the piston.

DISASSEMBLING AND ASSEMBLING CYLINDER BLOCK
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11. Using engine oil, prime the cavity between the oil filter
housing and the oil pump. See Fig. 17. Then install the
oil filter housing and a new oil filter.

Tightening torque
• oil filter to oil filter housing

10 Nm (89 in-Ib)

0000

Fig. 16. Install piston so that top notch faces camshaft timing chain
and connecting rod big-end numbers face the exhaust side
of the block.

12. Install the crankshaft pulley with its key. While holding
the flywheel stationary, tighten the mounting bolt.

Tightening torque
• connecting rod cap
to connecting rod

55 Nm (41 ft-Ib)

8. Install the timing chain sprocket and the timing chain
guides. Hang the timing chain on the sprocket.
9. Install the timing chain cover using a new gasket. Do
not use sealer on this gasket.

Tightening torque
• timing chain cover to engine block .. 20 Nm (15 ft-Ib)

10. Install the oil pump using a new O-ring.

Tightening torque
• oil pump to timing chain cover

Fig. 17. Oil pump being primed through oil filter housing hole.

8 Nm (71 in-Ib)

DISASSEMBLING AND ASSEMBLING CYLINDER BLOCK

Tightening torque
• crankshaft pulley to crankshaft
1985-1990
1991 and later.

190Nm(140ft-lb)
175 Nm (129 ft-Ib)

13. The remainder of the assembly is the reverse of re
moval.

Tightening torques
• all other fasteners
M5 bolt.
M6 bolt.
M8 bolt
Ml0 bolt.

5 Nm (44 in-Ib)
10 Nm (89 in-Ib)
20 Nm (15 ft-Ib)
40 Nm (30 ft-Ib)

Cylinder Head Removal and Installation
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211 Cylinder Head Removal and Installation
General
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Cylinder Head
Removal and Installation

211-1
211-1
211-3

To remove cylinder head
To install cylinder head

5. If applicable, remove the turbocharger as described in
291 Turbocharger.

GENERAL
This section covers only cylinder head removal and installa
tion. For complete cylinder head, camshaft, and valve train re
pair information, see 214 Cylinder Head and Valve
Mechanism. For camshaft timing chain repair information,
see 215 Camshaft Timing Chain.

6. Remove the air conditioning compressor belt and ten
sioning pulley.
7. Loosen the power steering pump pivot bolts. Remove
the power steering pump V-belt and push the power
steering pump out of the way.

CYLINDER HEAD REMOVAL
AND INSTALLATION

8. Remove the center cover from above the spark plugs. Dis
connect the spark wires from the spark plugs and remove
the distributor cap with the spark plug wire asserT'bly.

To remove cylinder head

9. Remove the valve cover and the valve cover split rub
ber plugs as described in 214 Cylinder Head and
Valve Mechanism.

1. Raise the hood and remove the hood hinge mounting
bolts. See Fig. 1. Carefully remove the hood from the car.

10. Remove the two bolts holding the timing chain cover to
the bottom of cylinder head. See Fig. 2.

r,
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Fig. 1. Hood hinge mounting bolt being removed.
Fig. 2. Camshaft timing chain cover to cylinder head mounting bolt
being removed,
2. Disconnect the battery terminals and remove the bat
tery from the car.
3. Drain the coolant from the radiator and from the engine
block. See 261 Radiator and Cooling System.
4. Remove the exhaust manifold.

11. Working from below, jack up the engine just enough to
relieve the weight on the right-hand engine mount (ex
haust side of engine). Then remove mounting bolts
(and spacer sleeve) that are screwed into the cylinder
head.

GENERAL

211-2

Cylinder Head Removal and Installation

12. Disconnect the coolant hose from the thermostat
housing.
13. Unbolt the fuel pressure regulator complete with brack
et from the cylinder head. See Fig. 3. Do not disconnect
fuel hoses.

17. Disconnect the wires from the temperature sensor.
18. Set the engine to TDC by rotating the crankshaft in nor
mal engine rotation until the "0" mark on the flywheel is
aligned with the timing mark on the end plate. Check
that the timing marks on the camshaft are also aligned.
See Fig. 5 and Fig. 6.

CAUTION
Do not tum the engine over using the camshafts. The cam
shafts are not designed to take this type of load. Use a wrench
on the crankshaft pulley center bolt to tum the engine over.

7257 -S2l306

Fig. 3.

Fuel pressure regulator.

14. Disconnect the fuel injection system ground wires from
the cylinder head.
15. Unbolt the AlC bracket from the cylinder head.
16. Unbolt the intake manifold, complete with fuel injectors
and fuel rail and set aside. See Fig. 4.

Fig. 5.

Rywheel 0° TDC mark aligned with timing mark on engine
end plate (arrows).

CAUTION
Cleanliness is essential when working with fuel injection com
ponents. Before removing the intake manifold, thoroughly clean
the area around the injectors, the fuel rail, and the intake man
ifold. If possible, blow the area clean using compressed air.

87134-S2l267

Fig. 6. Camshaft timing mark aligned with mark on camshaft bear
ing cap.

Fig. 4.

Intake manifold with fuel injectors and fuel rail being removed.

CYLINDER HEAD REMOVAL AND INSTALLA nON

Cylinder Head Removal and Installation 211-3
19. Loosen, but do not remove, the camshaft sprocket cen
ter mounting bolts. Hold the camshaft flats with an
open-end wrench while loosening the bolts. See Fig. 7.

NOTE
Insert a stiff wire through the chain to prevent it from falling
into the timing chain cover area.

22. Siphon off any excess oil from the inside of the cylinder
head. Then remove the cylinder head bolts in stages,
working towards the center of the head starting with the
outer-most bolts "first.
23. Insert a threaded guide pin (Saab tool no. 83 92 128)
into one of the cylinder head bolt holes. Position the
timing chain and its pivoting guide so that it does not in
terfere with the removal of the cylinder head. Carefully
lift the cylinder head off, pivoting the head as it passes
the timing chain guide. See Fig. 9.

NOTE
As an altemative to the special guide pin, a wooden dowel can
be used. The guide pins are used to align the head during re
moval. If the guide pin or dowel is not used, there is risk of
damaging the chain guide when the head is lifted off.

Fig. 7. Camshaft sprocket mounting bolt being loosened, Hold cam
shaft on flats (arrow) when loosening bolts.

20. Remove the camshaft timing chain tensioner. See
Fig. 8.

I
I
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Fig. 9. Cylinder head being removed.
Fig. 8. Camshaft timing chain tensioner being removed from side of
cylinder head.

CAUTION
Do not rotate the engine if the camshaft timing chain tension
is relieved. The pistons can hit the valves and damage them.

21. Remove the camshaft sprockets.

24. Place the cylinder head on wooden blocks to prevent
damaging the open valves.

To install cylinder head
1. Check to make sure the camshafts and the crankshaft
are correctly set to OOTDC as shown above in Fig. 5
and Fig. 6.
2. Place a new cylinder head gasket onto the cylinder
block.
3. Fit the guide pin (or dowel) to the cylinder block and po
sition the timing chain and pivoting chain guide as
shown in Fig. 10.

CYLINDER HEAD REMOVAL AND INSTALLA nON

211-4

Cylinder Head Removal and Installation
Tightening torque
• timing chain tensioner
to cylinder head

63 Nm (47 ft-Ib)

8. Rotate the crankshaft by hand in the direction of normal
engine rotation two full revolutions. Recheck that the
TDC marks are all correctly aligned. If any faults are
found reset the timing chain.
9. Tighten the camshaft sprocket mounting bolts whiie
holding the camshafts stationary as shown earlier in
Fig. 7.

Fig. 10. Guide pin installed in cylinder block (arrow), and timing chain
and chain guide correctly positioned for installation of cylinder
head.

4. Slide the cylinder head into position, using the guide
pin as a pivot when lowering the cylinder head over the
chain guide. Install and torque the cylinder head bolts.
See Fig. 11.
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Tightening torque
• camshaft sprocket to camshaft ..... 63 Nm (47 ft-Ib)

10. Install the valve cover as described in 214 Cylinder
Head and Valve Mechanism.
11. Install the distributor cap, the spark plug wires, and the
center cover above the spark plugs.
12. Using new nuts, install the exhaust manifold, and if ap
plicable, the EGR pipe. Install the intake manifold.

Tightening torques

I

0 ® ® ®

@
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• exhaust manifold to cylinder head
turbo engines
all other engines
• intake manifold to cylinder head
• EGR valve to cylinder head

25 Nm (18 ft-Ib)
20 Nm (15 ft-Ib)
22 Nm (16 ft-Ib)
8 Nm (71 in. Ib)

Fig. 11. Cylinder head bolt tightening sequence.

Tightening torques
• cylinder head to cylinder block
60 Nm (44 ft-Ib)
stage 1
80 Nm (59 ft-Ib)
stage 2
plus and additional 90° (1/4 turn)

13. If applicable, install the turbocharger. Connect the tur
bo discharge pipe, the oil supply pipe and the oil return
pipe.
14. The remainder of installation is the reverse of removal.

NOTE

5. Install the two M8 bolts into the underside of the cylin
der head as shown above in Fig. 2.

Upon first start up, the hydraulic lifters will most likely be noisy.
Avoid racing the engine above 3,000 rpm until the noise has
dissipated.See 214 Cylinder Head and Valve Mechanism
for more information on hydraulic cam followers.

6. With all TDC (timing) marks aligned, install the ex
haust-side camshaft sprocket, making sure there is no
chain slack between the cam sprocket and crankshaft
sprocket.

Tightening torques

7. Install the intake-side camshaft sprocket, keeping the
chain tight between the two sprockets. Hand tighten
the sprocket mounting bolts. Install the timing chain
tensioner.

• all other fasteners
M5 bolt
M6 bolt
M8 bolt
M10 bolt

CYLINDER HEAD REMOVAL AND INSTALLA nON

5 Nm (44 in-Ib)
10 Nm (89 in-Ib)
20 Nm (15 ft-Ib)
40 Nm (30 ft-Ib)
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GENERAL
This repair group provides the specifications and special
reconditioning information necessary to repair the Saab short
block. The information contained here is intended to be used
as a reconditioning guide for the professional or experienced
automotive mechanic. Many of the operations described be
low require precision measuring equipment. If you lack the
skills, tools, or a suitable workplace for reconditioning, we
suggest you leave these repairs to an authorized Saab dealer
or other qualified shop.

Be sure to carefully mark the position and orientation of all
parts as they are removed. Connecting rods, rod caps, rod
bearings, pistons, main bearing caps and main bearings are
assembled in an exact location and orientation.

NOTE
Cylinder block disassembly and assembly is covered in 210
Engine Disassembly and Assembly.

Fig. 1. Exploded view of cylinder block.

GENERAL

212-2

Pistons, Connecting Rods, Cylinder Bores

CYLINDER BLOCK AND
PISTON RECONDITIONING
All of the disassembled parts should be thoroughly cleaned
before inspection.

Connecting Rods and Pistons
If pistons, piston pins, piston rings, connecting rods, and
bearings are to be reused, they should always be reinstalled
in their exact positions. Used parts should never be inter
changed between cylinders.
The piston pin should fit without any play. The fit can be
quickly checked by pushing the pin through the rod by hand.
There should be slight resistance as the pin moves through
the rod. A more accurate check can be made using a mi
crometer.
Each connecting rod is matched to its cap and identified by
a number. See Fig. 2. Connecting rods should be checked for
bend, twist and bearing bore out-of-roundness using connect
ing rod alignment and measuring equipment.

CAUTION
The pistons, piston rings, and connecting rods must be in
stalled according to their markings. See 210 Engine Disas"
sembly and Assembly.

Tightening torque

• connecting rod cap to
connecting rod

55 Nm (41 ft-Ib)

Piston pins, connecting rod bushings, and connecting rods
are all available as individual replacement parts. The piston
pin circlips should be replaced with new circlips any time they
are removed. Table a lists connecting rod and piston pin
specifications.

Table a. Connecting Rod and
Piston Pin Specifications
Connecting rods
big end diameter

56.000-56.019 mm
(2.2047-2.2055 in.)

small end diameter,
bushing installed

24.005-24.010 mm
(0.9451-0.9453 in.)

big-end oil clearance

0.026-0.062 mm
(0.0010-0.0024 in.)"

maximum permissible
weight variation per set

9 g (0.32 oz:)

piston pin diameter

23.996-24.000 mm
(0.9447-0.9449 in.)

Piston pin to connecting rod
oil clearance
8202 engine

0.005-0.014 mm
(0.0002-0.0006 in.)

8212 engine

0.002-0.011 mm
(0.00008-0.0004 in.)

, See 216 Crankshaft for more information on connecting rod big-end clearances and
bearing shell color codes.

Saab supplies pistons in size ranges or classifications.
These are "A", "B" and "C." The cylinder bores and the pistons
are individually coded. The piston codes are on the piston
domes and the cylinder block codes are stamped into the cyl
inder block. See Fig. 3. The Saab block is originally fitted with
either an "A" class piston or a "B" class piston, depending on
the final size of the bore. It is possible to find both classes in
one cylinder block. Other piston classes are available as stan
dard and oversize replacements when servicing the engine.
Small amounts of wear in the cylinders can usually be cor
rected by installing a larger standard piston. If the cylinder is
excessively worn, it may require boring to fit an oversized pis
ton. Piston diameters and their corresponding classifications
are listed in 0 TECHNICAL DATA.
Fig. 2. Connecting rod big-end and cap match
ing numbers. Always install connecting
rod nuts with flange on nut facing piston.

CYLINDER BLOCK AND PISTON RECONDITIONING

CAUTION
When replacing pistons, use only pistons from the same man
iJfacturer. Saab engines can be fitted with pistons from one of
three manufacturers-Mahle, KS (Karl Schmidt), or Hepolite.
The manufacturer's stamp is found on the Inside of the piston.

Pistons, Connecting Rods, Cylinder Bores
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Cylinders
When checking the piston-to-cylinder clearance, a set of
feeler gauges with a 112 inch wide blade and a spring scale
are needed to perform the procedure described below. A con
ventional piston-to-cylinder clearance measuring procedure
can be used (micrometer and bore gauge), although the
method described below is simpler and is the one recom
mended by Saab.

To check piston-to-cylinder clearance
1. Lightly oil the cylinder and the piston.
2. Insert a feeler gauge blade into the cylinder and then
install the piston (piston rings removed) upside down
into its matching cylinder. Select a feeler gauge that fits
snugly.

Fig. 3. Piston and cylinder classification locations.

NOTE

NOTE

• The classifications for standard replacements pistons are
AB, B, and C (B on B212 engines), with the C or B class pis
tons being the largest and most commonly used replacement
piston on high-mileage engines.

• The 1/2 in. wide feeler gauge blade is critical to accurate
results.

• Standard piston class A is not available as a replacement
part.

When measuring the piston diameter, make measurements
at right angles (90°) to the wrist pin and at the height indicated
in Fig. 4.

• The feeler gauge blade should be inserted at right angles to
the wrist pin.

3. Connect the spring scale to the feeler gauge and pull
on the scale. See Fig. 5. Note the amount of force re
quired to start the gauge moving out of the cylinder.

NOTE

1--·---------- 

Repeat the above step at several depths in the cylinder.

I
i
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87057

Fig. 4. Piston measuring point (dotted line) used when checking
piston diameter. Distance varies depending on piston manu-

Piston measuring point (distance A)
• Manufacturer
Mahle
KS

"

16 mm (5/8 in.)
22 mm (7/8 in.)

Fig. 5. Piston·to-cylinder clearance being checked using spring
scale and feeler gauge with 1/2 inch blade.

4. Continue to try different feeler gauges until the pulling
lorce is within the specified limits listed below.

CYLINDER BLOCK AND PISTON RECONDITIONING
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See Fig. 6. Use an inverted piston to position the rings square
ly in the bore. Be sure to check the end gap at the bottom of
the piston's travel when checking rings in a worn cylinder. Pis
ton ring specifications are listed in Table c. The end gap
should be checked after the final cylinder hone, if applicable.

Correct spring scale force
• 8-12 N (1.7-2.6 Ib-ft)

CAUTION
When replacing pistons, do not mix pistons from different
manufacturers. Pistons can be individually replaced, although
they must be from the same manufacturer.

NOTE
• The thickness of the correct feeler gauge equals the piston
to-cylinder clearance. Piston-to-cylinder clearances vary de
pending on the piston manufacturer and piston/cylinder clas
sifications. See Table b.
• If the piston-to-cylinder clearance is excessive, the piston
should be replaced with a larger standard piston. Excessively
wom cylinders can be bored to accept oversized pistons. See
o TECHNICAL DATA for piston classifications and diameters.

Piston Rings
Check piston ring end gaps, ring side clearances in the pis
ton, and ring thicknesses. Piston ring end gaps are checked
with the piston rings inserted one at a time into the cylinders.

Fig. 6.

Piston ring end gap being checked in cyl
inder block using feeler gauge.

Table b. Piston-to-Cylinder Clearances
Non-turbo (KS)

Turbo

Non-turbo (Hepolite)

AlA

0.012-0.032 mm

0.030-0.050 mm

0.015-0.033 mm

AB/A

0.004-0.022 mm

0.022-0.040 mm

0.009-0.025 mm

AB/B

0.014-0.032 mm

0.032-0.050 mm

0.019-0.035 mm

B/A

-

0.014-0.032 mm

0.001-0.019 mm

B/B

0.006-0.024 mm

0.024-0.042 mm

0.011-0.029 mm

0.008-0.034 mm

-

Piston/cylinder classification
8202 engine (2.0 L)

C/B

-

8212 engine (2.1 L)
AlA

-

-

0.008-0.028 mm

B/B

-

-

0.009-0.027 mm

B+/B+

-

-

0.009-0.027 mm

CYLINDER BLOCK AND PISTON RECONDITIONING
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Table c. Piston Ring Specifications
Top compression ring

Second compression ring

Oil scraper ring

end gap

0.35-0.55 mm
(0.0138-0.0217 in.)

0.30-0.45 mm
(0.0118-0.0177 in.)

0.38-1.40 mm
(0.0150-0.0551 in.)'

width (thickness)

1.73-1.75 mm
(0.0681-0.0689 in.)

1.98-1.99 mm
(0.0780-0.0783 in.)

2.63-2.73 mm
(0.1035-0.1075 in.)"

side clearance in piston groove

0.05-0.09 mm
(0.0020-0.0035 in.)

0.04-0.07 mm
(0.0016-0.0028 in.)

-

•Applies to segment part of ring
"Oil scraper ring segment width (thickness): 0.58-0.64 mm (0.022-0.025 in.)

When installing the rings, install the second compression
ring so that the word "TOP" found on the ring faces up. See
Fig. 7. Make sure the ring end gaps are offset as shown in Fig.
8. Lightly coat the cylinders and the rings with engine oil be
fore installation.

1

1. Compression rings
2. Oil scraper rings

Fig. 8.

Fig. 7.

1

87052 ·S/7871

Position compression ring end gaps 180" apart and directly
above piston pin. Position scraper ring end gaps evenly
around piston and not in line with each other.

"TOP" marking on second compression ring correctly in
stalled.

CYLINDER BLOCK AND PISTON RECONDITIONING
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214 Cylinder Head and Valve Mechanism
General

214-1

Hydraulic Cam Followers

214-1

Checking and Replacing Hyd raulic
Cam Followers
Bleeding Air Trapped in Cylinder Head
(from Mid-1988 modelsengine no. J082586 and later)
To bleed lubrication system

Valve Mechanism
To remove and install valve cover
To remove and install camshafts
(cylinder head installed)

To replace valve stem oil seals
(cylinder head installed)
To disassemble valve mechanism
(cylinder head removed)

214-7
214-9

214-2

Valve Mechanism Reconditioning
214-3
214-3
214-4
214-4
214-5

Cylinder Head Assembly
Camshafts
Valve Guides
To replace valve guides
Valves and Valve Seats
Scrapping Sodium Filled Valves
To scrap sodium-filled exhaust valves
Valve Springs

214-11
214-11
214-11
214-12
214-12
214-13
214-14
214-14
214-15

GENERAL
Some special tools may be required to disassemble and re
pair the valve mechanism owing to the cylinder head design.
Read the procedures carefully before starting the job to deter
mine what tools and equipment will be needed.

HYDRAULIC CAM FOLLOWERS

.,

,<\

The valve gear mechanism uses hydraulic cam followers to
keep the valve clearances within a limited working range of
2.055 mm (0.081 in.). See Fig. 1. The cam followers are
sealed units and require no maintenance or adjustment.
Under some circumstances, such as removal and installa
tion of the cylinder head, the cam followers may become
noisy. Hydraulic cam follower noise usually makes a tapping
or chattering sound. In most instances, this is considered nor
mal as long as the noise goes away after a few minutes (max
imum of 30 minutes). If the noise does not go away, either the
follower is faulty, the oil pressure to the follower is too low, or
there is trapped air in the system. Some of the common condi
tions that can cause follower noise are listed below.
1. Starting the engine after an oil change. If the noise was
not present before the oil change, it should go away as
soon as the oil pressure is restored.

....... ',
t<·
'.
:-..

Fig. 1. Cutaway of hydraulic cam follower. Each cam follower con
sists of two adjacent storage chambers (1), a leakage pas
sage (2), a check valve (3), a high pressure chamber (4), and
a spring (5).

GENERAL
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Cylinder Head and Valve Mechanism

2. Starting a cold engine or starting an engine that has
been sitting for long periods. This noise is normal and
should disappear as soon as the oil reaches normal op
erating pressure.
3. After doing work that required cranking the engine by
hand or by the starter motor. This can cause the oil in
the follower to be forced out. Again, the noise should go
away as soon as the oil pressure is restored. Under se
vere conditions where the follower has been totally
drained, it may take as long as 30 minutes at engine
speeds between 2,000 and 3,000 rpm to fully expel the
air from the follower.

CAUTION
When trying to restore oil pressure to a hydraulic lifter, do not
raise the engine speed above 3,000 rpm, as cam follower
damage may result.

4. After installing a new replacement cam follower. The oil
in a new follower may drain out if the follower is incor
rectly stored. This situation is the same as the drained
follower described above.
5. After a short period of idling (engine hot). Run the en
gine at 1,500 rpm or above. The noise should disap
pear. The noise is due to low oil pressure in the
hydraulic cam followers when the engine is idling.
Check the external oil feed pipe connectors and 0
rings in the top of the cylinder head, where applicable.

NOTE
On cylinder heads used on mid-1988 and later models, the ex
temal supply pipes were discontinued owing to a new cylinder
head design. The oil to the followers is now supplied via inter
nal oil passages.

6. Only at high engine speeds. Noise goes away at idle.
This is due to excessive amounts of air in the oil at high
engine speeds. The intake of air into the lubrication
system is most likely caused by a leak on the suction
side of the oil pump. Check the oil pump's suction pipe
O-ring and the suction pipe itself for damage.

HYDRAULIC CAM FOLLOWERS

NOTE
The oil pump suction pipe is in the engine oil sump of the
transmission. To reach the suction pipe, the engine and trans
mission assembly needs to be removed and the engine sep
arated from the transmission. See 201 Engine Removal and
Installation.

7. Noise at all times, regardless of engine speed or tem
perature. A noisy follower at all times usually means
that the follower is faulty and should be replaced.

NOTE
On cylinder heads introduced on mid-1988 models, with inter
nal oil passages, it is possible for air to become trapped in the
system, causing cam follower noise. If more than one follower
is exhibiting noise, try bleeding the lubrication system before
checking and/or replacing noisy cam followers as described
below.

Checking and Replacing Hydraulic
Cam Followers
To check for a faulty cam follower, run the engine briefly to
build up oil pressure. Then turn the engine off and remove the
valve cover as described below under Valve Mechanism. Us
ing a wooden stick, press down on the top of the follower. If the
follower feels spongy or can be pressed down at all, it is most
likely faulty and should be replaced. A faulty cam follower can
be easily removed after removing the camshaft as described
below. Use a magnetic tool to remove the cam followers.

NOTE
• Keep in mind that a damaged or poorly sealed oil passage
way to the follower may be the cause of the noise rather than
the follower itself.
• Do not mix up cam followers between cylinders. Used cam
followers should always be installed in their original positions.
• Be sure to inspect the cam follower lobe for scoring or wear
when replacing a faulty lifter. Camshaft specifications can
found below under Valve Mechanism Reconditioning.

Cylinder Head and Valve Mechanism
Bleeding Air Trapped in Cylinder Head
(from Mid-1988 models-engine no.
J082586-and later)
The cylinder head introduced on mid-1988 and later models
uses small drilled oil passages to supply oil to the camshaft
and cam followers. In some cases, it is possible for air to be
come trapped due to the tight tolerances of the passages. If
more than one follower is noisy even after running the engine
for more than a half-hour, try bleeding the lubrication system
as described below.

NOTE
• On earlier cylinder heads (up to engine no. J082585), oil to
the followers is supplied via oil pipes. Trapped air has not
been a problem on cylinder heads with external oil pipes.
• See 100 Fundamentals for the Do-it-yourself Owner for
engine number location.

To bleed lubrication system
1. Remove the valve cover as described below in Valve
Mechanism.
2. Loosen (three or four turns) the black bolt on the no. 5
intake camshaft bearing cap. See Fig. 2.

214-3

NOTE
Place some clean shop towels in the spark plug recesses to
catch any spilled oil.

4. Disable the ignition by removing the harness connector
from the EZK amplifier (normally-aspirated models) or
the ignition control unit (turbo models).

NOTE
The EZK amplifier and the ignition control unit are mounted on
the left-hand (driver's) side fender. See 340 Ignition System
for exact component location.

5. Make sure the car is in neutral. Then crank the starter
motor for 15 seconds. Wait about 30 seconds. Repeat
this procedure two or three times.
6. Remove the valve cover and inspect the loosened
camshaft bearing cap bolt. There should be evidence
that oil has been forced passed the bolt. Tighten the
bolt.

Tightening torque
• camshaft bearing cap
to cylinder head

15 Nm (11 ft-Ib)

7. Remove the shop towels from the spark plug area and
clean up any spilled oil.
8. Thoroughly clean the valve cover gasket surface and
reinstall the valve cover using a high-temperature sili
cone sealer as described below in Valve Mechanism.
9. Start the engine. The noise should go away within a
few minutes.

NOTE
If the cam follower noise does not go away, it is most likely
faulty and should be replaced as described earlier.

Fig. 2. Black bolt on no. 5 intake camshaft bearing cap (arrow).

3. Install the valve cover using at least one top bolt and
one bottom bolt.

HYDRAULIC CAM FOLLOWERS
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VALVE MECHANISM
Fig. 3 is an exploded view of the valve mechanism and cyl
Inder head assembly.

To remove and install valve cover
1. Remove the two screws and center cover from above
the spark plugs. See Fig. 4.
2. Remove the spark plug wires from the spark plugs and
remove the wires with the grommet from the valve cover.

3. Remove the outer and inner valve cover mounting bolts
and remove the cover and two cover gaskets.
4. Thoroughly clean the gasket surfaces of the cover and
cylinder head. Install the new gaskets to the cylinder
head. Then apply a 1/8 in. bead of high-temperature sil
icone sealer (Bostik Silicone 2680 or equivalent) at the
three split plugs and above the distributor. See Fig, 5.
5. The remainder of installation is the reverse of removal.
Tighten the mounting bolts in stages until the final
torque is reached.

Valve cover

Oil spray bar assembly
(1985-mid 1988)
Camshaft bearing cap

1--+-----:7 Camshafts

Valve guide

~

. .,.,~_ --_J Camshaft timing
~- '~~q-) chain tensioner

Valves
87015-5211561

Fig. 3.

Exploded view of valve mechanism and cylinder head,

VALVE MECHANISM
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CAUTION
If the camshaft timing marks shown below are not exactly
aligned, the timing chain or one of the sprockets may be se
verely worn or the timing chain may have jumped out of posi
tion. See 215 Camshaft Timing Chain. for additional
information.

I--------·---------======;::::--------j

Fig. 4.

I

i

I

I

I

'

Center spark plug cover being removed.

L

.

Fig. 6.

B7243

B_7~244 -S2~~~
Flywheel 0° TOC mark aligned with timing mark on engine
end plate (arrows).

I

Fig. 5. Areas of valve cover gasket requiring high-temperature sili
cone sealer.

Tightening Torque

• valve cover to cylinder head

15 Nm (11 ft-Ib)

To remove and install camshafts (cylinder
head installed)
1. Remove the valve cover as described above.
2. Set the engine to TOG by rotating the crankshaft in
normal engine rotation until the "0'" mark on the fly
wheel is aligned with the timing mark on the end plate.
See Fig. 6.

NOTE
Check also that the marks on the camshafts are aligned with
their matching marks on the bearing caps. See Fig. 7. If the
marks are not aligned, tum the engine over an additional 360°
(1 revolution).

B7245-S2/267

Fig. 7. Camshaft timing mark aligned with mark on camshaft bearing
cap.

3. Remove the ignition distributor as described in 340 Ig
nition System.
4. Remove the external oil supply pipes from the cylinder
head. if applicable. See Fig. 8

VALVE MECHANISM
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CAUTION
Do not rotate the engine if the camshaft timing chain is re
moved from either camshaft. The pistons can hit the valves
and damage them.

CAUTION
Do not twist the pipes when removing them. This may damage
the sealing surfaces between the pipes and the fittings.

NOTE
Beginning in mid-1988, a new cylinder head was used and the
extemal oil supply pipes were discontinued.

NOTE
If removing both camshafts, insert a stiff wire through the
chain to prevent it from falling into the timing chain cover area.

Installation is the reverse of removal. If removed, be sure to
refit the hydraulic cam followers in their original positions.
Make sure the flywheel is set at the TOC mark (shown in Fig.
6 above). Install the camshafts such that the timing marks are
correctly aligned (shown in Fig. 7 above) before tightening the
camshaft bearing caps. When installing the camshaft bearing
caps, make sure all numbers on the caps align with their num
bers on the cylinder head, if applicable. Install the black cam
shaft bearing cap bolts on the spark plug side of the cap. See
Fig. 10. Make sure the oil spray bar is correctly aligned with
the bar's fittings (see Fig. 22 given later).

CAUTION
The black camshaft bearing cap bolts are drilled to provide oil
passages to the hydraulic cam followers and must always be
installed on the spark plug side of the cap ..

Fig. 8. Oil supply pipes for hydraulic cam followers being removed
on mid-1 988 and earlier cars.

5. Working from the side of the cylinder head, remove the
camshaft timing chain tensioner. See Fig. 9.

--;'1
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I

87247-52/259
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Fig. 10. Special black camshaft bearing cap bolts must be installed
on spark plug side of cap.

Fig. 9. Camshaft timing chain tensioner being removed.

6. Carefully unbolt the camshaft bearing caps evenly until
all valve spring pressure is relieved. Remove the cam
shaft by lifting the chain off the sprocket.

VALVE MECHANISM

NOTE
Bearing caps marked with numbers 1 through 5 are used on
the intake camshaft and 6 through 10 are used on the exhaust
camshaft.

Cylinder Head and Valve Mechanism
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Make sure all of the timing chain slack is on the tensioner
side of the chain and install the chain tensioner. Turn the en
gine over several revolutions in the direction of normal rota
tion and bring it back to TDC. Double check all timing marks. If
necessary, remove the tensioner and reposition the chain on
the sprockets. Install the valve cover using new gaskets and
sealer as described earlier. Install the distributor and ignition
wires as described in 340 Ignition System.

CAUTION
Correct camshaft timing is critical. If the timing chain is off by
as little as two teeth on the sprocket, the pistons can contact
the valves. Always check and recheck camshaft timing by
turning the engine over by hand.

Tightening Torques
• camshaft bearing caps
to cylinder head
• camshaft timing chain tensioner
to timing case
• valve cover to cylinder head

15 Nm (11 ft-Ib)
63 Nm (46 ft-Ib)
15 Nm(ll ft-Ib)

Fig. 11. Cam follower being removed from cylinder head.

To replace valve stem oil seals
(cylinder head installed)
The procedure below covers valve stem oil seal replace
ment with the cylinder head installed, using Saab special tools
and a source of compressed air. The oil seals can also be re
placed as part of the disassembly/assembly procedure de
scribed later under this repair group.
1. Set the engine to TDC and remove the camshafts as
described earlier.
2. Using a magnetic tool, extract the cam followers. Label
each follower so that they can be reinstalled in their
original positions. See Fig. 11

CAUTION
The cam follower bores create a sealing surface for the cam
followers. These surfaces must not be scratched or scored.
Special plastic protector sleeves are available from an autho
rized Saab dealer (special tool no. 83 93746). See Fig. 12.

3. Remove a spark plug from the cylinder head. Thread
an appropriate adapter into the spark plug hole and
connect the compressed air line to the adapter. Raise
the air pressure in the cylinder.

Fig. 12. Plastic sleeves being installed in cylinder head to protect cam
follower bores,

NOTE
The spark plug hole adapter is available under Saab special
tool no. 8392 326.

4. Place Saab special tool 83 94 181 on top of the valve
spring retainer. See Fig. 13.
5. Firmly tap the tool so that the valve spring keepers
come free and follow the tool out. See Fig. 14.

VALVE MECHANISM
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Fig. 13. Special Saab tool installed on top of valve spring retainer,

Fig. 14. Removed valve spring keepers in special tool.

Fig. 15. Valve stem oil seal removed with special pliers,

Fig. 16. Valve stem oil seal being installed into special tool.

6. Lift out the valve spring retainer and the spring. Then
using valve stem oil seal removal pliers, remove the
seal. See Fig. 15.
7. Using Saab special tool83 93 803, insert the new valve
stem oil seal into the tool. See Fig. 16.
8. Fit the seal into position and gently tap on the tool until
the seal is firmly seated. See Fig. 17.
9. Install the spring and the spring retainer. Fit the valve
keepers into position on the valve spring retainer.
10. Place Saab special tools 83 94 181 and 83 94207 onto
the valve spring retainer and tap the tool firmly to seat
the keepers in the keeper grooves. See Fig. 18.
Fig. 17. Valve stem oil seal being installed on valve guide,

11. Repeat the above procedures for the remaining valve
stem oil seals.

VALVE MECHANISM
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CAUTION

The cam follower bores create a sealing surface for the cam
followers. These surfaces must not be scratched or scored.
Special plastic protector sleeves are available from an autho
rized Saab dealer (special tool no. 8393746). See Fig. 12 giv
en earlier.

6. Remove the valves, the valve spring retainers, the
valve springs, and the spring seats. Label each com
plete assembly as it is removed.

NOTE
A valve spring compressor adaptor or a special valve spring

Fig. 18. Hammer and special tools being used to install valve
spring keepers.

compressor is needed to depress the valve springs. Saab
special valve spring compressor (Saab tool no. 83 93 761 or
KD tool no. 308) and special anvil (tool no. 83 93 779) are
shown below in Fig. 19.

12. Remove the plastic sleeves and fit the cam followers
into their original positions. Install the camshafts and
valve cover as described above.

To disassemble valve mechanism
(cylinder head removed)
NOTE

Cylinder head removal and installation is covered under 211
Cylinder Head Removal and Installation.

1. Remove the ignition distributor as described in 340 Ig

nition System.
2. Remove the intake and exhaust manifolds from the cyl
inder head.

Fig. 19. Special valve spring compressor (A) and anvil (B) being used
to remove valve.

3. If applicable, pull the oil spray bar assembly from the
top of the cylinder head.
WARNING
CAUTION

Do not twist the spray bars during removal. This can cause
damage to the mating surfaces between the bars and the fit
tings.

4. Remove the camshaft bearing caps. Label each cap so
that they can be reinstalled in their original positions.
Remove the camshafts.
5. Using a magnetic tool, extract the cam followers. Label
each follower so that they can be reinstalled in their
original positions.

The valve springs are under considerable pressure. Use ex
treme care when removing the valves. Wear hand and eye
protection.

7. Remove the valve stem oils seals using valve stem oil
seal removal pliers. See Fig. 20.
Cylinder head assembly is the reverse of disassambly. Pri
or to installation, inspect all components for wear as de
sCribed below. Be sure all parts are installed in their original
positions. Lubricate the camshaft, the valve stems, and the
valve stem oil seals prior to installation. Always use new valve

VALVE MECHANISM
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Fig. 20. Valve stem oil seals being removed using special pliers.
Fig. 21. Black camshaft bearing cap bolts are specially drilled and

must always be installed on the spark plug side of the cap.
stem oil seals, tapping them in using an appropriate drift and a
plastic hammer. Be sure to install the lower valve spring seat
before installing the valve stem oil seals.

CAUTION
When installing the camshafts, place the cylinder head on
wooden blocks to prevent damaging the valves as the cam
shaft bearing caps are tightened down. Tighten all caps even
ly in three or four stages.

Always refit the cam followers in their original positions.
Make sure the numbers on the camshaft bearing caps align
with their numbers on the cylinder head, if applicable. Install
the black camshaft bearing cap bolts on the spark plug side of
the cap.

CAUTION
The black camshaft bearing cap bolts must always be fitted to
the spark plug side of the bearing cap. These bolts are drilled
to provide oil passages to the hydraulic cam followers. See
Fig. 21.

Fig. 22. Oil spray bar fittings correctly installed for proper lubrication

to the camshafts and cam followers.

Tightening Torques
NOTE
Bearing caps marked with numbers 1 through 5 are used on
the intake camshaft and 6 through 10 are used on the exhaust
camshaft.

If applicable, replace any worn or faulty O-rings for the oil
spray bar fittings. To ensure proper lubrication, make sure the
holes in the spray bars align with the holes in the fittings. See
Fig. 22.

VALVE MECHANISM

• camshaft bearing caps
to cylinder head
15 Nm (11 ft-Ib)
28 Nm (21 ft-Ib)
• spark plugs to cylinder head
63 Nm (46 ft-Ib)
• camshaft sprocket to camshaft
• intake manifold to cylinder head
18 Nm (13 ft-Ib)
• exhaust manifold to cylinder head
turbo models
25 Nm (18 ft-Ib)
normally-aspirated models
20 Nm (15 ft-Ib)
• timing chain cover
to cylinder head
20 Nm (15 ft-Ib)
15 Nm (11 ft-Ib)
• valve cover to cylinder head
• ignition distributor to cylinder head .. 20 Nm (15 ft-Ib)

Cylinder Head and Valve Mechanism
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VALVE MECHANISM RECONDITIONING
For anyone with the proper equipment and basic experi
ence in cylinder head reconditioning, this section provides the
necessary specifications and special reconditioning informa
tion.

Cylinder Head Assembly
The disassembled cylinder head should be carefully in
spected for warpage, cracks, and wear. Check the valve
guides and valve seats for wear as described below under
Valve Guides and Valves and Valve Seats.
Always decarbonize and clean the head before inspecting
it. A high quality straight edge can be used to check for
warpage. Visually inspect the cylinder head for cracks. If a
cracked cylinder head is suspected and no cracks are detect
ed through the visual inspection, have the head further tested
for cracks by an authorized Saab dealer or a qualified ma
chine shop. A cracked cylinder head should be replaced.
A warped cylinder head can be machined provided the min
imum cylinder head height is not exceeded. If further machin
ing is required, the head should be replaced. Removing more
than this amount will reduce the size of the combustion cham
ber and adversely affect engine performance.

CAUTION
If the cylinder head has been machined, make sure all sharp
edges and burrs are removed from the combustion chamber.
Lightly smooth the edges all around the combustion chamber
and remove any imperfections.

Always check the total height of the cylinder head prior to
machining. See Fig. 23. A maximum amount of 0.4 mm (0.016
in.) can be removed from a new cylinder head. If the cylinder
head has been previously machined, it probably cannot be
machined again. Cylinder head dimensions and minimum re
surfacing height specifications are listed below.

Cylinder Head Height (dimension A)
140.5±0.1 mm (5.531 ±0.004 in.)
140.1 ±0.1 mm (5.516±0.004 in.)
0.4 mm (0.0016 in.)

• new
• after machining
• machining limit

Check the camshaft followers and the follower bores for
wear. Replace the cam followers or the cylinder head if any
signs of wear are visible or if any part does not meet the spec
ifications listed below.

Fig. 23. Front view of cylinder head showing minimum resurfacing di
mension (A). Measure between valve cover gasket surface
and cylinder head gasket surface.

Cam followers
• diameter
• height.
• bore in cylinder head

32.96-32.98 mm
(1.2976-1.2984 in.)
26 mm
(1.02 in.)
33.000-33.016 mm
(1.2992-1.2998 in.)

Camshafts
Camshaft wear is usually caused by insufficient lubrication.
Engine oil dilution, extended oil drain intervals, or high mile
age are all additional causes of camshaft wear. Checking the
camshaft for wear and runout requires precision measuring
equipment.
Visually inspect the camshaft lobes and journals for wear.
Lightly lubricate the camshafts and place them in the cylinder
head. Install and tighten the bearing caps. Check that the
camshaft turns smoothly. Using a feeler gauge, check the
camshaft axial play (end float) between the camshaft flange
and the thrust surface on the front of the cylinder head.

Camshaft
• axial play (end float)
maximum permissible

0.08 to 0.35 mm
(0.0031 to 0.0138 in.)
• camshaft bearing diameter ..... 28.922-28.935 mm
(1.1387-1.1392 in.)

VALVE MECHANISM RECONDITlONING
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Valve Guides

I

Valve guide specifications are listed below. Check valve
guide wear with a new valve as shown in Fig. 24. inspect the
valve seats to ensure that the cylinder head can be recondi
tioned before installing new valve guides.

I

Valve Guides
• length
• outside diameter
• bore for valve guide
in cylinder head

.49.00 mm
(1.929 in.)
12.039-12.050 mm
(0.4740-0.4744 in.)
12.000-12.018 mm
(0.4724-0.4731 in.)

J

i

Removal
87025

" - - - - - - - - _ . 

Fig. 25. Saab special tools for removing and installing valve guides.

Valve guide removal/installation
• jack screw (1)
• pull rod (2)
• spacer sleeve (3)
• stop (4)
• special nut(5)
• mandrel (6)

special tools
tool no. 83 90 494
tool no. 83 93 811
tool no. 83 93 829
tool no. 8393837
tool no. 83 93 845
tool no. 83 90379

To replace valve guides
1. Flush the cylinder head with hot water.

Fig. 24. Valve guide wear being checked. Raise valve 3 mm (0.12
in) from its seat and rock the valve head to check for play.
(Saab 8-valve cylinder head shown.)

Valve guide wear
(clearance between valve guide and valve stem)
• maximum permissible
0.5 mm (0.02 in.)

CAUTION
Always heat the head with hot water prior to removing and in
stalling the valve guides. Failure to the heat the head may re
sult in damage to the cylinder head casting.

2. Working from the camshaft side of the cylinder head,
insert the special tools. See Fig. 26 and Fig. 27. With
draw the valve guide by turning the jack screw.

Saab special tools should be used to replace worn valve
guides. See Fig. 25. Always finish replacement valve guides
using a 7.0 mm (H7) reamer.

NOTE
The Saab special tools are recommended to replace the valve
guides, although conventional methods can also be used.

Fig. 26. Valve guide being removed uSing speCial tools.

VALVE MECHANISM RECONDITIONING
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Fig. 28. Cutaway view of special tools used to install valve guide.
Draw valve guide (6) in using jack screw (1), pull rod (2), stop
(3), centering mandrel (4), and special nut (5).
Fig. 27. Cutaway view of special valve guide removal tools. Withdraw
valve guide (5) using jack screw (1), pull rod (2), spacer sleeve
(3), and special nut (4)

3. Flush the new guide with cold water and fit the guide
into the cylinder head. Working from the combustion
chamber side of the cylinder head, insert the special
tools. See Fig. 28. Draw the valve guide into the head
until the stop is fully seated.
4. Finish the guide using a 7.0 mm undersize reamer
(Saab tool no. 83 93 944). Then Follow up with a 7.0
mm H7 valve guide reamer.

Valves and Valve Seats
Valve and valve seat specifications vary between turbo and
non-turbo models. Exhaust valves are sodium-filled and stel
lite-coated and should be hand-lapped only. Refacing ex
haust valves by grinding will remove this coating and render
the valve useless. Valve and valve seat dimensions are
shown below in Fig. 29.
Whenever work is done on the valves or valve seats, the
valve stem height must be checked. This measurement is crit

ical to proper hydraulic cam follower operation. A special tool
(Saab tool no. 83 93 753) is available to make the measure
ment, although precision measuring equipment can be substi
tuted.
With the valves installed and the camshafts and cam follow
ers removed, measure the distance between the end of the
valve stem and lowest part of the camshaft bearing surface as
shown in Fig. 30.

NOTE
When using the special Saab stepped tool, lay the tool across
the camshaft bearings so that the long and short legs are di
rectly above the end of the valve stem. See Fig. 31. Check
that the shorter step does not touch the valve (maximum valve
height) and that the longer step raises the tool off the bearing
surface (minimum valve height).

If any fault is found, either grind the end of the valve stem
(valve stem too high) or machine the valve seat (valve stem
too low). If the valve stem is worn, replacing the valve is also
an alternative to valve seat grinding.

VALVE MECHANISM RECONDITIONING
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6.955-6.980 mm
(0.2738-0.2748 in.)

t

I

1.5mm
(0.06 in.)
approx.

•

29.0 mm
(1.14 in.)

JI-

I
Exhaust valve
44.5"
~

t

6.960-6.975 mm
(0.2740-0.2746 in.)

I

32.0 mm
(1.26 in.)

,I

•

1.5 mm

~~::=---~~~~~~7
\:

(0.06 in.)
approx.

JI-

"

1
B7029

Intake valve
Fig. 29. Valve and valve seat dimensions.

Fig. 30. Working range of hydraulic cam follower (valve stem height).

---_.~~-----Scrapping Sodium Filled Valves

C ) C)

CJO
-

All of the fuel injected cars covered by this manual use sodi
um-filled exhaust valves. The sodium contained in the hollow
stems of the valves is considered Hazardous Waste under the
resource Conservation and Recovery Act. Disposal of used
sodium-filled valves must be done in accordance with local,
state, and federal regulations.

WARNING
Discarded sodium-filled exhaust valves should never, under
any circumstances, be mixed with normal scrap metal as they
are liable to explode when melted down.

To scrap sodium-filled exhaust valves
1. Drill a hole through the center of the valve and into the
sodium compound. See Fig. 32.

VALVE MECHANISM RECONDI170NING
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Fig. 31. Valve stem height being checked using Saab special tool no,
8393 753.

2. Drill another hole into the stem or cut off the stem ap
proximately 25 mm (1.0 in.) from the end of the stem.

WARNING
When drilling or cutting, keep clear of any water to avoid an
explosion.

3. Throw the valve into a bucket of water and quickly
move at least 10 feet away. See Fig. 33.

Cylinder Head and Valve Mechanism
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To quickly check the springs, line them all up in a row. Place
a straight edge across the top of the springs. Any spring that is
significantly shorter than the others (more than 1/16 in.) is
worn and should be replaced. As a finai check, measure the
free height of the spring. Spring specifications are listed be
low.
Use a high-quality square to check the springs maximum
out-of-square. Place the spring against the square and turn
the spring one full rotation to obtain the largest gap. Measure
the gap between the spring and the square. See Fig. 34.

r-----------;::::::;:::,----------

Fig. 32. Hole being dnlled into sodium-filled exhaust valve.

Fig. 33. Sodium-filled valve being dropped into bucket of water to
neutralize sodium.

4. After about two minutes, the reaction should die down.
Remove the valve from the bucket and dispose of the
valve in the normal way.

Valve Springs

Fig. 34. Valve spring being checked for out-of-square. Make mea
surement at arrows.

Valve Springs

• out-of-square (maximum)
Valve springs should be checked for squareness and fa
tigue. Accurately checking for worn springs requires special
spring testing equipment to compress the valve under a spec
ified pressure. Always replace a spring that fails to meet any
specification.

• free height
• height when compressed
with pressure of 131-141 Ibs

1.75 mm
(0.07 in.)
45.0±1.5 mm
(1.77±0.06 in.)
28.4 mm
(1.12in.)

VAL VE MECHANISM RECONOITIONING
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215 Camshaft Timing Chain
General

215-1

Camshaft Timing Chain
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Checking Camshaft Timing Chain

Replacing Camshaft Timing Chain
and Tensioner.
To replace camshaft timing chain

215-2
215-2

215-1

GENERAL
The overhead camshafts are driven by a single row chain.
The chain is tensioned using a hydraulic chain tensioner sys
tem, which is mounted in the side of the cylinder head. See
Fig. 1. The timing chain and its related components normally
do not require maintenance. If either the chain, the lower
guides or the crankshaft sprocket are worn and need to be re
placed, the engine will have to be removed from the car.

CAUTION
The camshafts must always be properly timed to the crankshaft
or the pistons may contact the valve heads resulting in engine
damage. Do not alter the position of the crankshaft or cam
shafts once the timing chain is removed from its sprockets.

To check the timing chain and its components, remove the
valve cover as described in 214 Cylinder Head and Valve
Mechanism. Then using a wrench on the crankshaft pulley
mounting bolt, turn the engine over in the direction of normal
engine rotation until the camshafts and the flywheel are set to
TDC (OOTDC). See Fig. 2.

CAUTION
Do not tum the engine over using the flats on the camshaft.

NOTE
Normal engine rotation is counterclockwise when viewing the
engine from the front of the car,

Fig. 1. Timing chain and related components used on 16-valve
engines,

CAMSHAFT TIMING CHAIN
Checking Camshaft Timing Chain
The camshaft timing chain and its components can be quick
ly checked to determine if the chain, sprockets, or guides are
worn or if the chain is incorrectly positioned on it sprockets.

Fig. 2. Camshaft sprocket and crankshaft TDC marks set at OOTDC
Both camshaft marks and the flywheel mark should be exact
Iyaligned,

CAMSHAFT TIMING CHAIN
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Camshaft Timing Chain

If all three marks are not perfectly aligned, either the timing
chain is severely worn or the chain is incorrectly installed. See
Fig. 3 for camshaft sprocket diagnosis. Remove and install
the chain as described to below.

Exhaust

Inlet

camshaft sprockets, the chain tensioner, and the upper chain
guide can all be replaced with the engine installed.

To replace camshaft timing chain
1. Remove the engine as described in 201 Engine Re

moval and Installation.

2. Remove the valve cover and align the camshaft and
the flywheel at TDC as shown above.
3. Remove the oil pump from the timing chain cover as
described in 220 Lubrication System.
4. Disconnect the lower hose from the coolant pump.

5. Remove the alternator with its support bracket.
Correct

6. Remove the bolts from the timing chain cover and re
move the cover from the engine. See Fig. 4.

Wom chain
or chain retarded one tooth

Fig. 4. Camshaft timing chain cover being removed.

7. Remove the upper chain guide from above the cam
shaft sprockets.
Chain advanced one tooth
87068-5211099

8. While holding the camshaft stationary, loosen the two
camshaft sprocket mounting bolts. Use a 19 mm
wrench on the camshaft flats to hold the camshaft. See
Fig. 5.

Fig. 3. Camshaft alignment marks.

9. Remove the chain tensioner from the side of the cylin
der head. See Fig. 6.

Replacing Camshaft Timing Chain
and Tensioner
Replacing the timing chain or any of the components be
hind the timing chain cover will require that the engine assem
bly be removed from the car. The camshaft timing chain cover
cannot be properly removed with the engine installed. The

CAMSHAFT 77MING CHAIN

10. Remove the camshaft sprockets and the chain. See
Fig. 7.

Camshaft Timing Chain
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87071-821258

Fig. 5.

Camshaft sprocket mounting bolt being loosened while cam
shaft is held stationary.

Fig. 7. Camshaft sprocket being removed from camshaft.

CAUTION
Make sure that the chain is centered on the guides.

14. Preset the tensioner so that it will not tension the chain
when installed. Then install and tighten the tensioner to
the cylinder head.

Fig. 6. Camshaft timing chain tensioner being removed,

CAUTION
The camshafts must always be correctly timed to the crankshaft
or the pistons may contact the valve heads resulting in engine
damage. Do not alter the position of the crankshaft or cam
shafts once the timing chain is removed from its sprockets.

11. Inspect the chain sprockets, the chain guides, and the
chain tensioners. Replace any sprocket that is visibly
worn. Replace any guide that is deeply scored.
12. With all TOG (timing) marks aligned, install the timing
chain and the exhaust-side camshaft sprocket, making
sure there is no chain slack between the cam sprocket
and crankshaft sprocket.
13. Install the intake-side camshaft sprocket, keeping the
chain tight between the sprockets. Hand tighten the
sprocket mounting bolts.

NOTE
• Two types of tensioners are used on 16-valve engines and
are preset differently. The early-style tensioner can be preset
by fully pressing the spring-loaded piston in and turning it until
it locks. The late-style tensioner, which has a ratcheting mech
anism, can be preset by removing the small bolt and spring in
the end of the tensioner. Lift up on the ratcheting pawl and
push the lever all the way in. See Fig. 8.
• The late-type ratcheting tensioner can be retrofitted on all
16-valve cars with the early-style tensioner.

Tightening torque

• timing chain tensioner
to cylinder head

63 Nm (47 ft-Ib)

15. Tension the camshaft timing chain by either installing
the center bolt and spring (late-style tensioner) or by re
leasing the tensioner piston by pressing on the guide
rail. See Fig. 9.

CAMSHAFT TIMING CHAIN
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Camshaft Timing Chain
NOTE
New late-style tensioners come with a safety pin installed. Re
moving the safety pin will release the tensioner arm. Do not
remove the pin until the tensioner is installed.

Early style

Tightening torque
• camshaft timing chain center
tensioner plug (bolt) to tensioner ... 22 Nm (16 ft-Ib)

~style

Fig. 9. Early-style camshaft timing chain tensioner being released by
pressing on guide rail with blunt object.

16. Rotate the crankshaft by hand in the direction of normal
engine rotation two full revolutions. Recheck that the
TOC marks are all correctly aligned. If any faults are
found reset the timing chain.

CAUTION
Recheck all timing marks carefully. It is very easy to be off one
tooth.

I

87073·S2I1428

J

Fig. 8. Early and late style camshaft timing chain tensioners being
preset prior to installation,

CAMSHAFT TIMING CHAIN

17. Remove the camshaft sprocket bolts one at a time, coat
them with Loctite, and reinstall. Tighten the bolts while
holding the camshaft stationary as shown in Fig. 10.

I

CAUTION
Hold the camshaft steady using a 19 mm wrench on the cam
shaft flats when tightening the camshaft sprocket bolts. Do not
allow the tensioner or the chain to take this load.

Camshaft Timing Chain
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Tightening torque

Tightening torques

• camshaft sprocket to camshaft ..... 63 Nm (47 ft-Ib)

• timing chain cover to engine block
and cylinder head
20 Nm (15 ft-Ib)
8 Nm (71 in-Ib)
• oil pump to timing chain cover
• crankshaft pulley to crankshaft
1985-1990
190Nm(140ft-lb)
1991 and later
175 Nm (129 ft-Ib)

19. Install the valve cover as described in 214 Cylinder
Head and Valve Mechanism.

Tightening torque
• valve cover to cylinder head

Fig. 10. Camshaft sprocket bolt being tightened,

18. Install the camshaft timing chain cover, the oil pump,
and crankshaft sprocket.

CAUTION
Be careful not to damage the crankshaft oil seal when install
ing the oil pump.

15 Nm (11 ft-Ib)

20. Install the alternator as described in 321 Alternator
and Charging System.

Tightening torques
• all other fasteners
M5 bolt
M6 bolt
M8 bolt
M10 bolt

5 Nm (44 in-Ib)
10 Nm (89 in-Ib)
20 Nm (15 ft-Ib)
40 Nm (30 ft-Ib)

CAMSHAFT TIMING CHAIN
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2:16 Crankshlaft
Crankshaft
To inspect crankshaft

Flywheel and Drive Plate

216-1
216-1

To replace crankshaft oil seal
at timing chain end

216-3

Cylinder Block Oil Seals

216-3
To replace crankshaft oil seal at flywheel end
(cars with manual transmission only)
216-3

CRANKSHAFT
Crankshaft main bearing caps and used bearing shells
should only be installed in their original positions. Label all
parts carefully.

NOTE
Crankshaft removal and installation is part of the engine dis
assembly procedure covered in 210 Engine Disassembly
and Assembly.

216-4

TABLES

a. Crankshaft Main Journal
and Crankpin Diameters . . . . . . . . . . . . . . .. 216-2

3. Using a dial indicator, measure the crankshaft end float
by gently levering the crankshaft back and forth using
a screwdriver. See Fig. 2.

Crankshaft
• end float allowable

0.08-0.28 mm
(0.003-0.011 in.)

To inspect crankshaft
1. Thoroughly clean the removed crankshaft, the crank
shaft bearings, and the bearing surfaces in the cylinder
block. Make all parts being measured are dry and oil
free.
2. Carefully place the upper bearing shells in the cylinder
block and set the crankshaft into the block. Install the
center thrust washers. See Fig. 1.

Fig. 2. Crankshaft end float being checked with dial indicator (ar
row). Move the crankshaft back and forth with screwdriv
er to obtain readings.

4. Remove the crankshaft from the cylinder block and
place the crankshaft in two V-blocks. Using a dial indi
cator at the center main journal, measure the crank
shaft radial play by rolling the crankshaft in the V
blocks.

Fig. 1. Crankshaft thrust washers being installed.

Crankshaft radial play (runout)
• maximum allowable
0.10 mm (0.004 in.)

CRANKSHAFT

Crankshaft

216-2

5. Measure the main journal and crankpin diameters us
ing a micrometer. Make the measurements at several
points to check for out-of-roundness. Journal diame
ters are listed in Table a.

Crankshaft journal out-of-round
• maximum allowable

0.05 mm (0.002 in.)

Table a. Crankshaft Main Journal
and Crankpin Diameters
Main journals

diameter mm (in)

standard

57.981-58.000 (2.2827-2.2835)

first undersize

57.731-57.750 (2.2729-2.2736)

second undersize

57.481-57.500 (2.2630-2.2638)

third undersize

57.237-57.250 (2.2534-2.2539)

fourth undersize

56.987-57 .000 (2.2436-2.2441)

Crankpin

Fig. 3. Plastigage correctly positioned on crankshaft journal.

8. Measure the strip of plastigage at the widest point. Re
peat the procedure for the remaining main bearings.

diameter mm (in)

standard

51.981-52.000 (2.Q465-2.0472)

Crankshaft main bearing

first undersize

51.731-51.750 (2.0367-2.0374)

• oil clearance ...0.020-0.062 mm (0.0008-0.0024 in.)

second undersize

51.481-51.500 (2.0268-2.0276)

third undersize

51.237-51.250 (2.0172-2.0177)

fourth undersize

50.987-51.000 (2.0074-2.0079)

NOTE
The crankshaft can be ground down to one undersize without
affecting its hardened surface. If any more material needs to
be removed, the crankshaft should be rehardened using a
"Tenifer" hardening treatment. Contact your authorized Saab
dealer for information on crankshaft hardening and replace
ment crankshafts.

6. Measure the main bearing oil clearances by placing the
bearing shells and the crankshaft in the cylinder block.
7. Place a strip of plastigage about 6mm (1/4 in.) to one
side of the journal's center-line. See Fig. 3. Install the
bearing cap, tighten the bolts and then remove the cap.

9. To measure the big-end oil clearances, install the pis
ton and connecting rod assemblies into their respective
cylinders. Rotate the crankshaft so that the piston is at
approximately 60° BTDC. Place a strip of plastigage
about 6mm (1/4 in.) to one side of the crankpin's cen
ter-line as shown above. Install the connecting rod cap,
tighten the nuts and then remove the cap.

Tightening torque
• connecting rod cap
to connecting rod

55 Nm (41 ft-Ib)

10. Measure the strip of plastigage at the widest point. Re
peat the procedure for the remaining big-end bearings.

Connecting rod big-end bearing
• oil clearance ...0.026-0.062 mm (0.0010-0.0024 in.)

NOTE
Plastigage comes in three thicknesses. Use the green type
(PG-l) to make the measurements described here. Keep the
crankshaft stationary when measuring oil clearances.

Tightening torque
• main bearing caps
to cylinder block

CRANKSHAFT

110 Nm (81 ft-Ib)

Replacement bearing shells come in the standard size and
four undersizes. Standard, first undersize, and second under
size shells are available in two thicknesses and are marked
with a colored paint dot code, indicating the size and thickness
classification.

Crankshaft
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Crankshaft Bearing Shell Color Codes
• main and big-end bearing shells
standard
thin-red
thick-blue
first undersize
thin-yellow.
th ick-green
second undersize
thin-white
thick-brown

The proper way of fitting bearing shells is as follows: Begin
by fitting two thin shells and measure the oil clearance using
plastigage as described above. If the clearance is too big, at
tempt to reduce it by combining a thick and thin shell or two
thick shells. If the clearance is still too large with two thick
shells, the crankshaft will have to be machined to accept un
dersized bearing shells. See Table a above.

FLYWHEEL AND DRIVE PLATE
Replacement of the flywheel or the drive plate are similar op
erations. When removing the mounting bolts, hold the ring gear
stationary using a holding fixture such as Saab tool no 83 92
987. The flywheel or driveplate should be inspected for wear
and excessive run out using a dial indicator. Replace the drive
plate or flywheel if it is warped, cracked, or deeply scored.

NOTE
On cars with automatic transmission, the oil seal at the drive
plate end of the engine can only be replaced after removing the
transmission torque converter. Removing the torque converter
requires that the transmission be separated from the engine as
described in 201 Engine Removal and Installation.

To replace crankshaft oil seal at flywheel end
(cars with manual transmission only)
1. Remove the clutch and pressure plate as described in
411 Clutch.

NOTE
Saab does not list wear specifications for the flywheel or drive
plate.

Before installing the flywheel, check the transmission clutch
shaft bearing and replace it if there is any play or if it does not
roll smoothly. See Fig. 4.
Installation of the flywheel and the drive plate is the reverse
of removal. Be sure all old thread sealer is cleaned from the
bolts and their holes. Use a thread sealer when reinstalling the
bolts and tighten them in a alternating pattern.

2. While holding the flywheel stationary, remove the fly
wheel mounting bolts and remove the flywheel.

NOTE
The flywheel can be held stationary using a locking tool such
as Saab tool no. 83 92 987.

3. Carefully pry out the old oil seal using a screwdriver.
4. Lubricate the new seal with oil. Fit the new seal so that
the spring ring side of the seal is towards the crank
shaft.

Tightening torques
• flywheel to crankshaft
17 mm bolt head
19 mm bolt head

Fig. 4. Clutch shaft bearing in flywheel being removed. Special
drift (Saab tool no, 83 91 997) shown.

60 Nm (44 ft-Ib)
85 Nm (63 ft-Ib)

5. Using a suitable seal driver install the seal. See Fig. 5.

NOTE

CYLINDER BLOCK OIL SEALS
The cylinder block oil seal(s) at the timing chain end of the
engine can be replaced with the engine removed or installed.
On cars with manual transmission, the oil seal at the flywheel
end of the engine can be replaced with the engine installed,
but the clutch and flywheel must first be removed.

The old seal was originally installed flush to the cover surface.
The new seal should be installed slightly deeper so that it
does not ride on the same area of the shaft. This will allow for
a good seal despite any wear.

FL WVHEEL AND DRIVE PLA TE

216-4

Crankshaft

Fig. 5. Crankshaft oil seal at flywheel end of engine being in
stalled. (Saab special tool no. 83 92 540 shown).

Fig. 7. Crankshaft oil seal at timing chain end of engine being re
moved.

To replace crankshaft oil seal
at timing chain end
1. If necessary, remove the alternator and NC V-belts as
described 1 LUBRICATION AND MAINTENANCE.
2. While holding the flywheel stationary, remove the
crankshaft pulley mounting bolt and the pulley with its
woodruff key. See Fig. 6.

Fig. 8. Crankshaft oil seal at timing chain end of engine being in
stalled using sleeve A (Saab tool no 8394 215) and B
wrench (Saab tool no. 83 92185),

NOTE
The old seal was originally installed flush to the cover surface.
The new seal should be installed slightly deeper so that it
does not ride on the same area of the shafl. This will allow for
a good seal despite any wear.

Fig. 6. Crankshaft pulley being removed.
3. Pry out the old oil seal using a screwdriver. See Fig. 7.
4. Lubricate the new seal with oil. Fit the new seal and in
stall it using the special sleeve (Saab tool no. 83 94
215), the pulley center bolt, and special wrench (Saab
tool no. 33 92 185). See Fig. 8.

CYLINDER BLOCK OIL SEALS

5. Install the crankshaft pulley with its woodruff key. In
stall and tension the engine V-bens as described in 1
LUBRICATION AND MAINTENANCE.

Tightening torque
• Crankshaft pulley to crankshaft
1985-1990
1991 and later

190Nm(140ft-lb)
175 Nm (129 ft-Ib)

Lubrication System
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General.
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Oil Pump and Oil Pickup Tube
To remove, inspect, and install oil pump
Oil Pump Pickup Tube
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Testing Oil Pressure
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,
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GENERAL
This section covers inspection and repair of the lubrication
system, which includes the oil pump, the oil pressure warning
system, and the oil cooler.
Oil pressure is generated by a gear-type pump mounted ex
ternally to the front of the cylinder block. The pump is driven
directly by the crankshaft. When the engine is running, oil is
drawn from the oil pickup tube in the oil sump and circulated
through the engine, the turbocharger and the oil cooler (where
applicable).See Fig. 1.

All engines covered by this manual have an oil pressure
warning system that warns the driver of insufficient oil pres
sure immediately after startup. Other safety features include a
filter bypass, to guard against bursting the filter due to over
pressure, and an oil pump pressure relief valve to prevent ex
cessive system pressure.

OIL PUMP AND OIL PICKUP TUBE
There is normally no need to remove the oil pump or pickup
tube unless oil pressure is inadequate. Check the oil pressure
as described below under Oil Pressure Warning Systems.
The oil pump can be removed with the engine installed or
removed. Removal of the oil pickup tube requires that the en
gine be removed and separated from the transmission.

To remove, inspect, and install oil pump
1. Remove the V-belts from the crankshaft pulley and
drain the engine oil as described in 1 LUBRICATION
AND MAINTENANCE.
2. While holding the flywheel steady, remove the crank
shaft pulley mounting bolt and remove the pulley from
the crankshaft. See Fig. 2.

Fig. 1. Schematic of lubrication system,

The oil sump is an integral part of the transmission housing,
although the engine oil and the transmission oil are separated
from each other.

NOTE
Immobilize the crankshaft by locking the flywheel using a lock
ing tool, such as Saab special tool no. 83 92 987.

3. Thoroughly clean the area around the oil pump.

NOTE
Oil and oil filter change are covered in 1 LUBRICATION AND
MAINTENANCE.

OIL PUMP AND OIL PICKUP TUBE
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Fig. 4. Oil pump outer gear correctly Installed with punch mark fac
ing up (arrow).

Fig. 2. Crankshaft sprocket mounting bolt being removed.

4. Remove the oil pump mounting bolts and remove the

pump. See Fig. 3.

7. Using a straight edge and a feeler gauge, check the
end float between the pump body and the gear wheel.
See Fig. 5.

NOTE
Before removing the pump, inspect for any signs of oil around
the crankshaft oil seal in the oil pump housing. If the seal is
leaking, it should be replaced at this time as described in 216
Crankshaft .

-~I

Fig. 5. Oil pump being checked for wear (end-float),

Oil pump end float
• 0.03-0.08 mm (0.0012-0.0031 in.)

I
Fig. 3. Oil pump being removed.

5. Disassemble and clean the oil pump gears. Inspect the
inside of the oil pump housing for scoring or wear. In
spect the oil pump O-ring and the crankshaft seal. Re
place any worn or faulty parts
6. Reassemble the pump making sure the small punch
mark in the outer gear is facing up. See Fig. 4.

OIL PUMP AND OIL PICKUP TUBE

8. Fit the O-ring in the oil pump groove. Lubricate the
crankshaft oil seal and the pump gears with engine oil.
9. Pull the inner gear out of the pump slightly and install
the pump, making sure that the dog on pump gear en
gages the slot on the crankshaft hub. Push the pump
on while aligning the dowel. See Fig. 6.

Lubrication System
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Tightening torques
• oil pump to timing chain cover
• crankshaft pulley to crankshaft
1985-1990
__
1991 and later

8 Nm (71 in-Ib)
190 Nm (140 ft-Ib)
175 Nm (129 ft-Ib)

11. Remove the oil filter housing from the cylinder block.
Then fill the oil pump pressure cavity with clean engine
oil to prime the pump. See Fig. 8.

CAUTION
The oil pump must be primed any time it is removed.
Fig. 6.

Oil pump being installed, Pull gear out of housing to align
dog on gear with slot on crankshaft hub,

NOTE
The oil pump locating dowel aids in centering the pump to the
crankshaft. Some models may not be equipped with the dow
el. If the dowel is missing, a special tool (Saab tool no. 8393
589) is available to center the pump and protect the oil seal
during oil pump installation, See Fig. 7,

Rg. 8. Oil pump being primed through oil pump pressure cavity.

67276-2/1519

Fig. 7.

Saab special tool installed in oil pump prior to pump installation.

10. Install and tighten the pump mounting bolts in an alter
nating pattern. Carefully install the crankshaft pulley
and tighten the mounting bolt. Install the V-belts.

CAUTION
Be careful not to damage the crankshaft oil seal when install
ing the crankshaft pulley. Thoroughly clean and oil the pulley
flange before installation.

12. Using a new gasket, install the filter housing and refill
the engine with oil.

Oil Pump Pickup Tube
The oil pickup tube is mounted to bottom of the engine
block. Because the oil sump is an integral part of the transmis
sion case, the engine needs to be removed and the transmis
sion separated from the engine to reach the pickup tube. See
201 Engine Removal and Installation for these procedures.

CAUTION
Different oil pickup tubes are used depending on the type of
transmission installed. Cars with manual transmission use a
longer tube than cars with automatic transmission. ·If the
wrong tube is installed, inadequate lubrication and engine
damage can result.

OIL PUMP AND OIL PICKUP TUBE
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OIL PRESSURE WARNING SYSTEMS
When diagnosing the cause of an illuminated oil pressure
warning light, certain basic checks should be made before as
suming that engine damage has occurred.

NOTE
For the most accurate pressure readings, change the oil and
the oil filter before making the pressure test.

CAUTION
If the oil pressure warning indicator stays on after the engine
is started, or flashes on while driving, always assume that low
oil pressure is the cause.

First, check that the warning light electrical circuit is func
tioning correctly by making the quick checks described below
in Oil Pressure Warning Circuit. Check that the engine oil
level and oil type is correct.
Second, if the engine has been run for any length of time
with the warning light on, it should be determined if any engine
damaged has occurred. If abnormal noises are heard with en
gine running, turn the engine off and remove the valve cover
and the camshaft bearing cap from the no. 4 cylinder (cylinder
closest to the radiator). This is the cylinder farthest from the oil
pump. Inspect the bearings surface for damage. If the surfac
es are badly worn, chances are that other parts of the engine
are also damaged.
Third, check the oil pressure as described below. If the oil
pressure is below the specification listed, remove and clean
the oil pressure relief valve (also described below). Then
prime the oil system (see Fig. 8 above) and reinstall the oil
pressure relief valve. Recheck the oil pressure and the oil
pressure warning light.

NOTE
Occasionally, a small particle of metal or other contaminant
may become lodged in the valve, causing it to stick open.
In some cases when the valve is removed for inspection, the
oil that runs out of the bore carries the contaminants away,
leaving the impression that the valve was not the cause of the
low pressure. Do not disassemble the engine until first clean
ing the pressure relief valve. If this corrects the problem, be
sure to change the oil and the filter to remove any additional
debris.

Testing Oil PrelSSUre
Test the oil pressure by removing the pressure switch and
installing a pressure gauge. See Fig. 9. Run the engine just
long enough to get an accurate reading. If testing shows that
the oil pressure is too low or too high, either the oil pump is
worn or faulty, the relief valve is stuck, or the engine is severe
ly worn. If the pressure is as specified and the warning light
still stays on, check the light's electrical circuit as described
below in Oil Pressure Waring Circuit.

OIL PRESSURE WARNING SYSTEMS

Fig. 9. Oil pressure switch (arrow).

Lubrication system test pressures
• oil pressure
at 2000 rpm,
engine temp. 80°C (176°F) .... at least 2.7 (39 psi)
• oil pressure relief valve
opening pressure
3.6-5.2 bar (52-75 psi)
• warning light
on pressure

below 0.3-0.5 bar (4.4-7.2 psi)

Tightening torque
• oil pressure switch
(1/4"-18 NPTF}

10 Nm (89 in-Ib)

Oil Pressure Relief Valve
The oil pressure relief valve is located in the side of the
camshaft timing chain cover. See Fig. 10. The valve is de
signed to open and route oil back to the inlet side of the oil
pump when the oil pressure exceeds a predetermined level. If
the pressure is abnormally high or low, remove and clean the
valve. Change the oil and the oil filter and recheck the oil pres
sure. If the pressure is still low, remove and inspect the oil
pump as described above in Oil Pump and Oil Pickup Tube.

NOTE
Low oil pressure can also be caused by general engine wear,
such as worn engine bearings on a high-mileage car.

Lubrication System
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NOTE

If the warning light comes on, check the switch as described
in the next step. If the warning light does not come on, the wir
ing circuit to the dash light or the light itself is faulty.

3. To test the switch, connect an ohmmeter between the
switch terminal and ground. With the engine off, there
should be continuity. With the engine running there
should be no continuity. If any faults are found, the
switch is faulty and should be replaced.

Tightening torque

Fig. 10. Oil pressure relief valve (arrow),

• oil pressure switch to oil filter housing
small (1/4"-18 NPTF)
10 Nm (89 in-Ib)
large (M14X1.5)
30 l\Jm (22 ft-Ib)

Oil Pressure Warning Circuit
CAUTION

The oil pressure warning electrical circuit consists of an oil
pressure switch mounted in the oil circuit and an instrument
panel warning light. When the ignition switch is turned on, a
warning light comes on. When the engine is started and the oil
pressure rises, the oil pressure switch opens and the warning
light goes out. If the light doesn't come on at all or stays on all
the time, check to make sure the oil level and the oil pressure
are correct before doing the tests listed below.

NOTE

For infonnation on center console gauges (oil pressure and oil
temperature gauges), see 3 ELECTRICAL SYSTEM.

To test oil pressure warning system
1. Turn the ignition switch on. The warning light on the in
strument panel should light up. Remove the wire from
the oil pressure switch (See Fig. 9 above). The light
should go out.

NOTE

If the light does not go out, the wiring to the switch is most like
ly shorted to ground between the tenninal and the warning
light. See 3 ELECTRICAL SYSTEM for electrical wiring trou
bleshooting infonnation.

2. If the warning light does not light when the ignition is
on, remove the terminal from the oil pressure switch
and ground the wire to a clean metal surface.

If the oil pressure switch is not faulty and the light remains on
while the engine is running, the oil pressure may be danger
ously low. Do not operate the engine until the problem is cor
rected. The engine may be severely damaged.

OIL COOLER (TURBO MODELS ONLY)
Turbocharged engines uses an oil-to-air cooler to aid in en
gine oil cooling. A thermostat in the oil filter housing prevents
oil flow to the cooler until the oil temperature reaches 16?OF
(75°C).
The engine oil cooler is fitted beneath the front left-hand
head light. The oil cooler thermostat is screwed into the side of
the oil filter housing. Fig. 11 shows the oil cooler and its hoses.

To remove oi I cooler
1. Remove the left-hand turn signal/parking light assembly.
2. Remove the baffle plate from behind the light assembly.
3. Remove the left-hand headlight.
4. Working from below, remove the spoiler grille from be
neath the car.
5. Working from in the engine compartment, remove the
oil cooler mounting nut from the radiator member. See
Fig. 12.

OIL COOLER (TURBO MODELS ONLY)
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Fig. 12. Oil cooler mounting nut in engine compartment near radiator.

6. Unbolt the cooler together with its shroud from below.
Carefully pull the cooler and shroud down. See Fig. 13.
Unbolt the shroud 'from the cooler and remove the lines
from the cooler.
Installation is the reverse of removal.

Fig. 13. Oil cooler being removed from recess behind headlight.

Fig. 11. Oil cooler and related components for turbo engines.

OIL COOLER (TURBO MODELS ONL Y)
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GENERAL
The injection-molded plastic fuel tank is located beneath
the car, behind the rear seat. The fuel gauge sender and the
electric fuel pump are mounted in the top of the tank. See Fig.
1. The fuel tank is designed to prevent overfilling and allow for
fuel expansion. The filler cap contains a valve to prevent a
vacuum from occurring in the tank. To prevent a backflow of
fuel from the tank when the car is stopped, there is a check
valve in the fuel return line from the fuel injection system.
The fuel pump is an electric rotary pump mounted inside the
fuel tank. The fuel pump constantly circulates fuel throughout
the system. Fuel is drawn from the tank, filtered, routed to the
fuel injectors, regulated to maintain a constant pressure, and
then recirculated back into the fuel tank.

Fuel tank
filler neck
Fuel gauge
sender

",

NOTE
Fuel filter replacement is covered in 1 LUBRICATION AND
MAINTENANCE.

87406

Fig. 1. Fuel tank and related components.

Fuel flows through the pump and over the pump's electric
motor. This helps cool the pump during normal operation. An
inlet strainer helps prevent pump clogging. The main pump is

GENERAL

:

234-2

Fuel Pump and Fuel Tank

mounted in a reservoirto help prevent fuel starvation. The fuel
pump contains a bypass valve to prevent high pressure from
damaging the system if there is a kinked or blocked fuel line.
Also, there is a check valve at the pump outlet to hold pres
sure in the system after the pump is turned off.
The electrical current that operates the fuel pump is con
trolled by a relay. This ensures that the pump will not flood the
engine, or continue running in the event of an accident or if the
engine stalls. Turbo models have an additional pump safety
feature that turns the pump off during overboost situations.
Two different fuel pump combinations and mountings are
installed on Saab 900 models depending on the model year.
See Table a. The two pump types are not interchangeable,
owing to a different fuel tank design.

Table a. Fuel Pump Applications
Model

Pump type

1986-1988 Non-turbo *

Roller

1985-1989 Turbo models*
1989- and later Non-turbo

Rotor

1990 and later, Turbo
'Some early models may be equipped with a special replacement rotor-type fuel
pump. This dealer-installed service pump was designed to eliminate a complaint of
poor driveability or noisy pump operation and can be identified by its rubber mounting
collar-other rotor-type pumps are mounted with a threaded plastic collar.

Roller-type Fuel Pump Assembly
with Supply Pump
Fig. 2 shows the roller-type fuel pump assembly. The pump
is mounted in a fuel reservoir that is fed with fuel by the electric
supply pump. In addition, the fuel return from the fuel injection
system also feeds the fuel reservoir. This design helps pre
vent fuel starvation during hard cornering. The reservoir has a
safety valve that opens at 0.1 bar (1.4 psi). The pump is
mounted to the tank by a rubber collar.

NOTE
It may require at least two gallons of fuel to prime the pump if
the car ran out of gas. If the car is not on level ground, addi
tional fuel may need to be added.

Rotor-type Fuel Pump Assembly
Fig. 3 shows the rotor-type "ejector-style" fuel pump. The
rotor-type pump is similar to the roller-type pump, although
the separate supply pump is not used. The ejector picks up
additional fuel from the bottom of the tank and forces it into the
reservoir.

GENERAL

87277-82/959

1. Fuel pump
2. Reservoir (pressure vessel)

3. Supply pump
4. Pump outlet check valve

~----------

Fig. 2. Roller-type fuel pump assembly.

Safety Precautions
Please read the following warnings before doing any work
the fuel pump, fuel tank or fuel lines.

WARNING
• Always disconnect the negative (-) battery terminal and cov
er the terminal with an insulated material whenever working
on any fuel related component.

• Gasoline is dangerous to your health. Wear hand and skin
protection when working on the fuel system. Do not breathe
fuel vapors and always work in a well-ventilated area.
• Fuel and fuel vapors will be present during many of the op
erations described in this repair group. Do not smoke or create
sparks. Have an approved fire extinguisher handy.
• The fuel injection system is designed to maintain pressure
in the system after the engine is tumed off. Fuel will be ex
pelled under pressure as fuel lines are disconnected. This can
be a fire hazard, especially if the engine is warm. Always wrap
a clean shop rag around the fitting before loosening ordiscon
necting any fuel line.

Fuel Pump and Fuel Tank
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CAUTION
• Avoid the use of compressed air nearby, and do not move
the car while the fuel system is open.

9

1----6

• When replacing parts, install only new, clean components.
Seals and a-rings should always be replaced rather than re
used.

NOTE
To help prevent poor fuel delivery due to pump cavitation,
Saab recommends avoiding the use of alcohol-enhanced fuel
above ambient temperatures of 75°F (24°C).

+-+--v----1

Basic Troubleshooting Principles
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1.
2.
3.
4.
5.

Main fuel pump
Ejector pump
Filter
Reservoir
Fuel delivery line

Fig. 3.

6.
7.
8.
9.
10.

Fuel return line
Threaded retaining collar
Seal
Spring
Filter breather pipe

Rotor-type fuel pump assembly.

FUEL PUMP TROUBLESHOOTING
The fuel supply system is an integral part of the operation of
the fuel injection system. Problems such as a no-start condi
tion, hesitation or stalling may be due to poor fuel delivery.
There are some preliminary tests to quickly determine if the
fuel pump or its electrical circuit are causing the problem.
Some of the tests described below require special test equip
ment, such as a fuel pressure gauge.

The basic function of the fuel pump is to deliver an adequate
amount pressurized fuel. Problems caused by a fault with fuel
pump range from a no-start condition to intermittent poor per
formance and driveability. These problems can be the result
of a fault in the pump electrical circuit or a worn or faulty pump.
Begin troubleshooting with a simple check of the fuel pump
electrical circuit. The pump should run while cranking the en
gine with the starter. If necessary, remove the access cover
under the trunk floor and listen or feel to see whether the
pump is running. If the pump does not run, see Fuel Pump
Electrical Tests below.
If fuel delivery problems are suspected, begin troubleshoot
ing with a check of the fuel pump delivery rate. See Fuel
Pump Delivery Rate. The test will indicate whether further
tests are necessary. This is especially important on high-mile
age cars, where normal pump wear may decrease delivery
volume.
Also check for correct pump installation, a clogged pump
strainer, or a bad supply/ejector pump. Any combination of
these may cause the problems listed above.

NOTE
General engine management and driveability troubleshooting
should begin by consulting 200 Engine-General.

NOTE
• On Turbo models, a faulty over-pressure switch may cause
momentary fuel pump cut-out or a no-start condition. See

Testing Turbo Over-pressure Switch (1985-1988 models
only) for more information.

Cleanliness is essential when working with the fuel sys
tem. Even a tiny particle of dirt can cause trouble if it reaches
an injector.

CAUTION
• Thoroughly clean fuel line unions before loosening or dis
connecting them. Use only clean tools.
• Keep removed components clean, and seal or cover them
with a clean, lint-free cloth, especially if the repair cannot be
finished immediately.

• On models with rotor-type pumps, poor performance may be
caused by a ruptured or ballooned delivery hose in the pump
assembly. This hose is available as a replacement part. See
Replacing Rotor-type Pump for additional information.
• Poor driveability or performance on 1988 and some 1989
models with roller-type or rotor-type pumps may be due to a
blocked return line check valve at the fuel tank, causing ex
cessive line pressure. The problem is covered under Saab's
vehicle warranty. For more information see an authorized
Saab dealer.

FUEL PUMP TROUBLESHOOTING
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NOTE
During 1990 model production, a modified rotor-type pump
was installed as a running change. The new design helps
eliminate pump cavitation, pump noise, and pump overheat
ing. The new pump can be retrofitted to earlier models with the
rotor-type (threaded collar) pump.

Fuel Pump Noise
Fuel pump noise does not always indicate a bad pump. The
amount of noise that is transmitted to the passenger compart
ment varies with the car. Humming or buzzing at various lev
els is generally considered normal, while clicking, ratcheting
or grinding may signal imminent pump failure.
On roller-type pumps, improper pump or fuel tank installa
tion can increase pump noise, as can a faulty supply pump.
On rotor-type pumps, a clogged ejector pump can often cause
noise. Many times the main fuel pump is replaced needlessly
when the supply or ejector pump is at fault.

NOTE
Supply pump test procedures are covered below under Sup
ply Pump Quick Check (roller-type pump only).

Fig. 4. Jumper wire with flat-blade connectors and switch for run
ning fuel pump without running engine.

To run the pump, remove fuses number 27 and 30. With the
ignition off, connect the jumper wire and switch as shown in
Fig. 5. Turn the switch ON to run the pump.

Operating Fuel Pump for Tests
The electric fuel pump only runs when the cars is running or
being started. This is to prevent running the fuel pump indefi
nitely if the engine stalls. Testing the fuel pump and the fuel in
jection system requires running the pump with the engine off.
The procedure for operating the pump uses a temporary
wiring connection on the fuse/relay panel to bypass the fuel
pump relay. The preferred method is to use a remote switch,
such as the Saab special tool, Part No. 83 93886, but you can
accomplish the same thing with a homemade jumper wire and
an in-line switch. See Fig. 4.
87281

CAUTION
• A homemade jumper wire with a switch should be at least
1.5 mm metric wire size (14 gauge-AWG) and, for safety,
should include a 20 amp in-line fuse.
• Avoid damaging the fuse sockets. The ends of the jumper
wire should be flat-blade connectors that are the same size as
the sockets in the fuse panel.
• Connect and disconnect the remote switch or jumper wire
only with the switch in the off position.

FUEL PUMP TROUBLESHOOTING

Fig. 5. Schematic view of jumper wire and switch connected at fuse
sockets (fuses removed) for running fuel pump. Fuse/relay
panel is in engine compartment, on top of left fender.

NOTE
If the pump runs only when the jumper is connected, the relay
or wiring is faulty. If the pump doesn't run with the jumper in
stalled, the problem is in the wiring to the pump or the pump
itself. See Fuel Pump Electrical Tests for more information

Fuel Pump and Fuel Tank
Supply Pump Quick Check
(roller-type pump only)
The following test will help determine whether a faulty sup
ply pump is the cause of fuel delivery problems. A faulty sup
ply pump usually manifests itself through a noisy fuel pump.
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NOTE
If fuel comes out of the relief valve, the supply pump is work
ing correctly. If no fuel comes out, the supply pump is most
likely faulty and should be replaced. The supply pump is avail
able as a replacement part. See Replacing Roller-type
Pump below.

WARNING
• The fuel tank must be no more than 3/4 full when making this
check or fuel may be spilled.
• Fuel will be expelled. Do not disconnect wires that could
cause sparks. Have a fire extinguisher handy. Perform the test
outside if possible. Have a supply of rags handy to clean up
any spills.

Relief valve

To test roller-type supply pump
1. Working in the trunk, remove the pump access cover.
Disconnect the main pump terminals and slacken and
remove the mounting boot clamp. See Fig. 6.
Fuel
reservoir
Supply pump

I

IL'"r----n~
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Fig. 7. Cutaway view of roller-type fuel pump shoWing fuel forced out
of relief valve as supply pump operates.

4. When finished, clean up all spilled fuel and reinstall the
pump mounting boot.
Fig. 6.

Fuel pump mounting boot clamp being loosened using flexi
ble socket dnver.

2. Carefully peel back the pump mounting boot so that the
top of the fuel pump reservoir is visible.
3. Run the fuel pump as described above under Operat
ing Fuel Pump for Tests As the supply pump runs, fuel
should be forced out of the reservoir relief valve. See
Fig. 7.

FUEL PUMP

Fuel Pump Delivery Rate
This test checks the fuel pump output. Insufficient fuel deliv
ery can result in poor performance, hard starts, hesitation,
and stalling.

To test pump delivery
WARNING
The fuel forced out of the relief valve will be partially vaporized
and is extremely flammable. Do not smoke or create sparks.
Have an approved fire extinguisher handy.

1. Working in the engine compartment, disconnect the
fuel return line from the pressure regulator. See Fig. 8.
Attach a length of fuel line to the pressure regulator and
place the hose into a 2 liter (2 quart) container.

FUEL PUMP
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Fuel Pump Electrical Tests

WARNING
Fuel will be expelled as the line is disconnected.

1
I

The fuel pump electrical circuit is relay controlled, which
means that power to the pump must pass through the relay
before the pump can run. The LH control unit controls the re
lay.To keep the relay closed and the pump running, the LH
control unit must get a signal that the engine is turning over.
This pulse signal comes from the ignition system. 1985
through 1988 Turbo models use an additional over-pressure
switch to prevent engine damage as a result of turbocharger
wastegate malfunction. The over-pressure switch cuts off
power to the fuel pump relay whenever boost pressure is
above a safe level.

NOTE
• Testing of the turbo over-pressure switch is covered below.

87284-S2I306

Fig. 8.

Disconnect fuel return line at pressure regulator (arrow). At
tach length of hose to regulator and place hose end into con
tainer.

2. Install the switched jumper (see Fig. 5) and run the fuel
pump for exactly 30 seconds. Check the amount of fuel
in the container.

• An additional engine over-rev protection feature tums off the
fuel injectors if the engine speed goes above 6,000 rpm. This
feature is handled by the LH control unit.

If the pump fails to run at all when the starter is cranked, the
problem can be due to one of the following: the fuel pump re
lay, the electrical circuit, the LH control unit, or the pump itself.
Always checkthe fuel pump fuse first. This is especially true
in cold weather when moisture in the fuel may freeze in the
pump, overloading the circuit and blowing the fuse.

• minimum of 900 rnl (30 oz.) in 30 seconds

CAUTION
• Do not bypass a failed fuse to power the circuit directly until
finding out why the fuse has failed.

Causes of insufficient delivery:

• Repeated fuse failures indicate an electrical problem, usual
ly a short to ground or an overloaded circuit. A ci rcuit overload
can be caused by a faulty component, such as a jammed
pump.

Fuel Pump Delivery Volume

• system pressure incorrect. Check fuel pressure as
described in 240 Fuel Injection
• clogged pump strainer/fuel filter/supply line
• voltage at fuel pump incorrect. See Fuel Pump
Electrical Tests
• worn fuel pump

If fuel delivery volume is low, reconnect the fuel return line
to the pressure regulator. Install a pressure gauge as de
scribed in 240 Fuel Injection. Run the fuel pump and slowly
clamp shut the fuel return line at the pressure regulator. Im
mediately release the pinched hose as soon as the pressure
approaches 6 bar (83 psi). When the return line is clamped
shut, the gauge needle should rapidly rise to about 6 bar (83
psi). If not then the pump is probably faulty.

CAUTION
Allow the fuel pressure to rise slowly. Do not allow the pres
su re to exceed 6 bar (83 psi). Damage to the fuel pump or
lines can result.

FUEL PUMP

NOTE
For the best troubleshooting results, perform all tests listed
below in the sequence in which they appear.

Testing Fuel Pump Circuit
Check the circuit that powers the pump by bypassing the re
lay to run the pump. Remove the fuel pump relay, shown in
Fig. 9. Install ajumper wire between sockets 30 and 8lb in the
relay panel. The pump should run.
If the pump runs with the relay bypassed, you can assume
that the pump and the wiring to the pump is OK. It is either the
relay, or the circuit that controls the relay that is faulty. See
Testing Relay Circuit below.

Fuel Pump and Fuel Tank

3. Connect a voltmeter across relay socket terminals 86
(+) and 85 (-). Briefly crank the starter and check that
there is battery voltage. If not, the ground signal from
the LH control unit to the fuel pump relay is not present.

87
851

878
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186
CAUTION
Use only a digital voltmeter with high input impedance when
testing solid-state components.

NOTE
LH control unit

B7285

Fig. 9.

Fuel pump relay and LH control unit located behind right side
trim panel in front passenger footwell. Inset shows relay ter
minal designations on relay panel with relay removed.

If the pump does not run with the relay bypassed, then there
is a fault in the fuel pump circuit. Power may not be getting
from the relay panel to the pump, or even from the battery to
the relay panel. Use the wiring diagrams in 371 Wiring Dia
grams, Fuses and Relays to check power and ground in the
circuit.

To test fuel pump relay control circuit
1. Remove the fuel pump relay. See Fig. 9 above.
2. Turn the ignition on and check for power at terminal 86
of the fuel pump relay socket. If there is no power then
either the fuel-injection main relay or the wiring from the
main relay to socket 86 of the fuel pump relay panel is
faulty.

NOTE
See 240 Fuel Injection for information on checking the LH
main relay. See 371 Wiring Diagrams, Fuses and Relays for
all LH wiring diagrams.

The LH control unit must get an ignition pulse telling it that the
engine is being cranked or nJnning. This signal comes from
the ignition system. If this signal is not present at the LH con
trol unit, the fuel pump relay will not operate. See 240 Fuel In
jection for LH control unit electrical tests.

4. If there is power at relay sockets as described above,
test the relay itself. When battery power is applied to
terminals 85 (-) and 86 (+), the relay should click
closed (pull-down) and there should be continuity be
tween terminals 30 and 87 and between 30 and 87b. If
not, the relay is faulty.

NOTE
The above test in step 4 does not guarantee that the relay is
working correctly under all operating conditions. Sometimes
the relay may work intermittently only when it has been oper
ating for some time.

Checking for Voltage at the Fuel Pump
This test checks to see if the correct voltage is reaching the
pump. To make the test, remove the pump access cover in the
floor of the luggage compartment. With the engine off, run the
fuel pump as described above under Operating Fuel Pump
for Tests. Then measure the voltage across the pump termi
nals. See Fig. 10.

Voltage at fuel pump with pump running
• at least 11.5 volts

If the voltage is below 11.5 volts, check all wiring connec
tions in the circuit for looseness or corrosion. Clean or tighten
as necessary. If there is no voltage at the pump, check the
wire between the pump and the relay and the ground wire
from the pump to the center crossmember in the trunk.

FUEL PUMP
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Wiring
hamess

Vacuum hose
connection

Fig. 10. Checking for voltage across fuel pump terminals with
pump running and engine off. Roller-type pump shown.
On models with rotor-type pump probe from back of wir
ing connector.

Testing Turbo Over-pressure Switch
(1985-1988 models only)

87287

Fig. 11. Turbo over-pressure switch used on 1985-1988 Turbo mod
els. Be sure to connect switch wires to terminals 1 and 2, as
shown at arrows.

Replacing Roller-type Pump
The over-pressure switch is mounted under the instrument
panel to the left of the steering wheel, just behind the fuselre
lay panel. Fig. 11 shows the switch. The switch is used as a
backup safety device in the event the turbocharger wastegate
malfunctions. If the turbocharger boost pressure exceeds a
safe level, the over-pressure switch interrupts power to the
fuel pump. The tests described below require the use of hand
held vacuumtpressure pump.

NOTE
All 1989 and later Turbo models also have an over-pressure
safety feature, although it is handled by the 2.4 LH control unit
instead of a separate pressure switch.

When replacing a roller-type pump, pay close attention to
the installed height and orientation of the pump. Incorrect in
stallation can lead to fuel starvation or pump failure. Be sure to
have new fuel line sealing washers on hand.

10 replace roller-type pump assembly
1. Disconnect the battery negative H cable and cover the
terminal pole on the battery. Remove the fuel pump ac
cess cover in floor of luggage compartment. Discon
nect the pump wiring.

NOTE

To test turbo over-pressure switch
1. Working beneath the left-hand side of the instrument
panel, disconnect the vacuum hose from the switch
and plug the hose. Attach the pump to the switch using
the piece of hose.
2. With the engine running, slowly increase pressure. The
engine should shut off when the pressure reaches ap
proximately 1 bar (14.5 psi).
3. If the engine does not shut off, turn off the engine and
disconnect the harness connectors from the switch.
Connect an ohmmeter across switch terminals 1 and 2.
With no pressure applied to the switch, there should be
continuity. With 1 bar (14.5 psi) of pressure applied to
the switch, there should be no continuity. If any faults
are found, replace the switch.

FUEL PUMP

On cars with LH 2.4 fuel injection, disconnecting the battery
will erase the control unit's adaptive memory. When the en·
gine is restarted it may operate erratically. The engine must be
driven for at least 30 minutes for the adaptive memory to be
reset.

2. Disconnect the fuel line from the pump. Using an open
ended wrench, hold the pump still while removing the
dome nut. See Fig. 12.

WARNING
Fuel will be expelled when the fuel lines are disconnected and
the pump is removed. Do not smoke or create sparks. Have
an approved fire extinguisher handy.

Fuel Pump and Fuel Tank
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6. To assemble the pump, install the wiring to the supply

CAUTION

Be careful not to damage the fuel pump terminals when loos
ening the center banjo boll. If a terminal is broken off it is not
repairable and the entire pump must be replaced. A special
wrench is available to reduce the possibility of breaking a
pump terminal. The wrench is Saab Part No. 83 94 330

pump and install the supply pump into the reservoir,
pressing it against the stop.

NOTE

On the supply pump, the white wire goes to the positive (+)
terminal and the black wire to the negative (-) terminal.

7. Install the main pump into the collar and adjust it to the
height shown in Fig. 14. Install the pump with collar into
the reservoir and adjust the total height of the pump as
sembly to the specification shown in the figure.

Rg. 12. Fuel line being removed from fuel pump.

3. Lift the pump up just enough to disconnect the fuel re
turn line from the fuel reservoir and the wiring from the
supply pump.

B

4. Using a flexible nut driver, loosen the collar mounting
strap. See Fig. 13. Carefully lift out the pu mp.

87290

Main Fuel Pump

• Dimension A
All
• Dimension B

42±2 mm (1.65±.08 in.)

1985-early 1988
(up to VIN J3001527
and J7004073)

225 mm (8 7/8 in.)

Early 1988 and later
(from VIN J3001528
and J7004074)

242 mm (9 1/2 in.)

, 87289-S 17303

Fig. 14. Assembled dimension of main fuel pump in reservoir and rub
Fig. 13. Fuel pump mounting collar strap being loosened.

ber collar.

5. To disassemble the pump, pull the main pump out of
the reservoir. The supply pump is held with a bracket
and two screws.

FUEL PUMP
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l

1985- early 1988
(up to VIN: J3001527 and J7004073)

NOTE
• Proper pump height and pump orientation in the tank is very
important. Scribe a mark 42 mm (121/32 or 1.65 in.) from the
top of the pump to accurately position the collar to the pump
during assembly.
• See 1 LUBRICATION AND MAINTENANCE for infonnation
on VIN numbers and their locations.
• The supply pump on some early models may be equipped
with a "bow-tie" style strainer. For better fuel pick-up and de
livery, a modified strainer should be installed. See Fig. 15. The
new strainer is Saab Part No. 93 86 491.

4

---"fC---Supply pump
87291-52/1320

L
Fig. 15. Where installed, always replace bow-tie strainer (3) with mod
ified strainer shown. Replace supports (1 and 2), clamp (4).
and O-ring (5) when using new strainer. Screw (6) must be re
installed for proper pressurization of reservoir.

----=8=..:-7.::.:29:.::2_------.J

Fig. 16. 1985 to early 1988 fuel pump orientation relative to car,

1988 and later
(from VIN: J3001528 and J7004074)

8. Install the pump into the tank, making sure to reconnect
the supply pump connector and the fuel return line be
fore fully installing the pump. Orient the pump as shown
in Fig. 16 or Fig. 17. Tighten the mounting collar clamp.

Supply pump

9. Using new sealing washers, reinstall the fuel line and
banjo bolt/dome nut. Reconnect the wiring.

NOTE
The direction of pump rotation is detennined by the polarity of
the wiring, so + and - signs are cast in the pump housing to
ensure proper wiring connection.

87293

Fig. 17. Early 1988 and later fuel pump orientation relative to fuel tank,
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Replacing Rotor-type Pump
When removing and installing the rotor-type fuel pump, al
ways replace the a-rings that seal the fuel lines and the pump
to the tank. This is especially important on 1990 and later
models because the a-rings are designed to swell when ex
posed to fuel vapor. These a-rings cannot be reinstalled un
less they are completely dry.
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WARNING
Fuel will be expelled under pressure. Wrap clean rags around
the fuel line fittings before removing them from the pump.

There were two styles of rotor-type pumps installed. The
early version had the supply check valve installed in the pump
assembly. The later pump (identified by the internal T-fitting in
the pump's supply line) had the supply check valve fitted in the
supply line fitting. If the early pump is replaced, a new check
valve must be inserted into the end of the supply line using
special tools, as the early-style pump is no longer available.
See Replacing Fuel Pump Check Valve below for replace
ment procedures.

To replace rotor-type pump assembly
1. Disconnect the battery negative (-) cable and coverthe
terminal pole on the battery.
Fig. 19. Fuel lines being removed.
NOTE
On cars with LH 2.4 fuel injection, disconnecting the battery ca
ble will erase the control unit's adaptive memory. When the en
gine is restarted it may operate erratically for up to 30 minutes.

5. Loosen the large threaded retaining collar while hold
ing the pump stationary.

CAUTION

2. Working in the luggage compartment, remove the ac
cess panel from above the pump.
3. Remove the clamp that secures the fuel lines and wir
ing. See Fig. 18. Disconnect the wiring from the pump.

The pump must not tum when loosening the retaining collar or
the ejector assembly could be damaged. A special tool is avail
able to hold the pump stationary as the collar is loosened. See
Fig. 20.

6. Lift the pump assembly up to allow excess fuel to drain,
then tilt it slightly to remove it from the tank. Place it in
a receptacle to catch any remaining fuel.

NOTE
Carefully inspect the fuel delivery line. If the hose is distorted
or ballooned, it should be replaced. This hose is available as
a replacement part through and authorized Saab dealer. Be
sure to check the fuel system pressure if the hose is distorted.
Excessive fuel pressure due to a blocked check valve will
cause the new hose to balloon.

Fig. 18. Fuel line and pump wiring hold-down clamp.

7. Carefully insert the new pump assembly (ejector pump
side first) into the tank so that the fuel line fittings on the
pump are parallel with the length of the car and that the
matching mark on the pump is aligned with the mark on
the tank. See Fig. 21.

4. Using a round-jawed pliers, disconnect the fuel lines by
pulling them straight up. See Fig. 19. Tie the fuel lines
back.

FUEL PUMP
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Fig. 23. Threaded collar being tightened using Saab special tool
no. 83 94 462 on 1990 and later models.

NOTE
During 1990 production, the supply line check valve was
moved from the supply-line socket in the pump to the end of
the supply line itself. Make sure you identify each fuel line cor
rectly before connecting it.
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Fig. 25. Reservoir and filter unit being separated from pump top
section.

4. Fit a new O-ring to the ejector pump and reinstall it into
the reservoir, turning it 90° counter-clockwise to lock it
to the dog on the reservoir.

NOTE
Check that the ejector pump is clean. If necessary blow
through using compressed air to remove any foreign material.

To replace fuel pump screen
(models with rotor-type pump only)
1. Carefully ease back the lugs that secure the ejector
pump, turn the ejector 90° (1/4 turn) clockwise and re
move it from the reservoir. See Fig. 24.

Replacing Fuel Pump Check Valve
A one-way check valve is used at the fuel pump supply line
to hold fuel pressure in the system after the pump shuts off. A
faulty valve can cause longer engine cranking on restart be
cause of the loss of fuel system rest pressure. The check
valve is tested as part of a fuel system pressure test as de
scribed 240 Fuel Injection

WARNING
• Fuel under pressure will be expelled. Wipe up any spilled
fuel immediately. Wrap fuel lines with a clean rag before re
moving them. Do not smoke or create sparks. Have an ap
proved fire extinguisher handy.
• Always remove the battery negative (-) cable before doing
any work on any fuel system component.

87402-S2/1381

Fig. 24. Ejector pump retaining lugs being eased back. Turn ejector
1/4 turn and remove from reservoir assembly.
2. Separate the reservoir and filter unit from the top sec
tion. See Fig. 25.
3. Install the new reservoir and filter assembly to the
pump upper part using a new O-ring.

To replace the check valve on models with roller-type
pump, remove the banjo fitting while holding the pump steady.
Then carefully remove the check valve from the pump. Install
the new check valve and the banjo fitting, using new sealing
washers. See Fig. 26.

CAUTION
Do not grip the check valve too tightly, as it may become dam
aged.

FUEL PUMP
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Fig. 26. Fuel pump check valve shown removed from roller-type
fuel pump.

On models with the rotor-type pump, two types of check
valves were used on the cars covered by this manual. On
1989 models, the return line check valve was part of the fuel
pump. On 1990 and later models, the check valve was inte
grated into the supply line fitting (elbow). If a 1989 pump is be
ing replaced with the newer superseded pump or if the new
style checkvalve is faulty, installation of a new check valve will
require the use of a special tool.
To install the check valve in the supply line, first cut the old
fitting from the end of the line as close as possible to the fitting.
Using the special tool (Saab tool no. 83 94 546) and a chan
nel-lock pliers, carefully press the new check valve fitting into
the fuel supply line. See Fig. 27. Use new a-rings when recon
necting the fuel supply line to the pump.

NOTE
Do not cut more than 12-14 mm (1/2 in.) of the supply line
when removing the fitting/check valve. If more than this is re
moved, a new fuel-pump-to-fuel-filter fuel line will have to be
installed.

FUEL TANK AND LINES
Fuel Tank
The fuel tank is held in place with two straps. Removal and
installation is fairly straightforward as long as the rear of the
car can be raised and supported securely. The following infor
mation is a general guide to the necessary steps for tank re
moval and Installation.

Fig. 27. New supply line check valve (2) being installed with Saab spe
cial tool (1). Always use new O-rings (3).

WARNING
Fuel will be expelled when the fuel lines are disconnected. Do
not smoke or create sparks. Have an approved fire extinguish
er handy.

To remove and install fuel tank
1. Drain the fuel tank using the fuel pump. Run a hose
from the pump outlet on the tank into a suitable contain
er. See Fig. 28. Then run the fuel pump without running
the engine as described earlier under Fuel Pump
Troubleshooting.

NOTE
The fuel tank is not equipped with a drain plug.

2. Disconnect the battery negative (-) cable.

NOTE
On cars with LH 2.4 fuel injection, disconnecting the battery
cable will erase the control unit's adaptive memory. The en
gine must be driven for about 30 minutes for the adaptive
memory to be reset.

3. Working from the luggage compartment, remove the
floor covers and disconnect the electrical leads from
the pump and fuel gauge sender.
4. Raise the rear of the car and support it securely.

FUEL TANK AND LINES
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NOTE
There are different fuel sender gaskets depending on the
sender installed. For the most correct replacement, bring the
old gasket to an authorized Saab dealer to match up with the
replacement gasket.

1. Disconnect the battery negative (-) cable. Cover the
battery terminal.
2. Remove the cover from above the sender in the lug
gage compartment. Disconnect the sender wiring.

from
Pump outlet

3. Remove the sender's threaded retaining ring.

NOTE
B7407-$7988

A Saab special tool (tool no. 83 93 365) is available to remove
and install the threaded retaining ring. See Fig. 29.

Fig. 28. Setup used to drain fuel tank. A vent hose should be used to
prevent emission of hydrocarbons.

5. Disconnect the filler pipe, breather lines, and fuel return
line from the tank. Undo the fuel line clips.
6. Remove the strap nuts and lower the tank.

NOTE
Before installing the tank, check that the rubber seal around
the fuel sender opening is positioned correctly and undam
aged. Cover the tank openings with tape.

7. Raise the tank into position and support it with the
straps. Adjust the tank's lateral position, then tighten
the straps and remove the tape.
8. Reconnect the filler pipe, making sure the rubber grom
met is in position.
9. Reconnect all fuel lines, clips, and electrical connec
tions.
10. Lower the car and reconnect the battery negative (-)
cable.

To remove and install fuel gauge sender unit
WARNING
Fuel will be exposed. Do not smoke or create sparks. Have an
approved fire extinguisher handy.

B7408-S8208

Fig. 29. Fuel gauge sender retaining ring being removed using
socket wrench and Saab special tool no. 83 93 365. (Saab
Part No. 8393365).

4. Withdraw the sender and let it drain. Remove the old
seal and discard.
5. Fit a new sender seal, insert the sender into the tank,
and tighten the retaining ring. Reconnect the wiring and
fit the cover.

NOTE
New senders are shipped with a retaining wire at the bottom
to prevent float damage. Remove the wire before installing the
sender, or else the gauge will only read EMPTY.

To replace fuel tank rollover valve
1. Working in the luggage compartment, remove the trim
from the right-hand side.

FUEL TANK AND LINES
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2. Remove the rollover valve mounting screws and pull
the valve into the luggage compartment. See Fig. 30.

To replace banjo fitting on fuel line
WARNING
The procedure below requires the use of a soldering iron with
a knife tip. Completely remove the hose and its fitting from the
car. Move a safe distance away from the car and any open
fuel when making the repair.

1. Using a soldering iron, melt a notch into the into the end
of the line. See Fig. 31.

Fig. 30. Rollover valve in luggage compartment being removed.

3. Disconnect the hose from the valve and remove the
valve.
Installation is the reverse of removal. Make sure the long
outlet on the valve is facing up when installing.

Fuel Lines
The fuel lines that run from the fuel tank to the engine com
partment are routed along the left-hand sill inside the car.

Fig. 31. Soldering iron being used to melt notch in fuel line.

2. Pull the fitting out of the fuel line. Cut the fuel line back
just enough to remove the melted notch made earlier.
3. Using a section of thick rubber hose, slice it open and
place it over the fuel line. Place the fuel line in a vice.
Allow the end of the line to overhang the vise jaws
slightly. See Fig. 32.

To replace fuel lines inside car
1. Remove the left-hand sill scuff plate and roll the carpet
back.
2. Peel back the tape holding the fuel lines to the body.

NOTE
As a better alternative to the split rubber hose, use Saab spe
cial tool no. 83 94 546 and a channel-lock pliers to install the
fitting to the fuel line. See Fig. 27 shown earlier.

3. Carefully remove the insulation felt from the bulkhead.
4. Disconnect the fuel return and supply lines in the en
gine compartment and pull the lines through the bulk
head grommets and into the passenger compartment.
5. Release the lines from the retaining clips at the fuel
tank and remove the lines from the car.
Installation is the reverse of removal. Clean the fuel lines
using low pressure compressed air. Tape the open ends be
fore reinstalling them. Always replace fuel fitting sealing
washers and any crimp-type hose clamps.
Fig. 32. Fuel line (protected with rubber hose) installed in vice.

4. Tap the fitting into the fuel line until it is fully seated.

FUEL TANK AND LINES
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240 Fuel Injection
General
Principle of Operation
Safety Precautions
Fault Diagnosis
Basics Requirements for LH Fuel Injection
On-board Diagnostics
(LH 2.4 and LH 2.4.2 only)
To display LH fault codes
To erase fault code memory
To test components and signals

Fuel Pressure Tests
Relieving Fuel Pressure and Connecting
Fuel Pressure Gauge
Fuel Pressure Regulator
Checking System Line Pressure
Checking Residual Pressure
Checking Fuel Pump Delivery Pressure

Electrical Checks and Component
Testing
System Relay
To test system relay
Coolant Temperature Sensor
Throttle Position Sensor
Air Mass Meter
To test air mass meter
Fuel Injectors
To test injectors
Oxygen Sensor
To test oxygen sensor
Automatic Idle Control (AIC) System
To test AIC system
LH Control Unit
,

240-1
240-2
240-3
240-4
240-4
240-5
240-5
240-7
240-7
240-8
240-8
240-9
240-9
240-10
240-10

Component Replacement
To
To
To
To
To
To
To

remove
remove
remove
remove
remove
remove
remove

LH control unit
coolant temperature sensor. . ..
throttle position sensor . . . . . ..
air mass meter. . . . . . . . . . . . ..
fuel injectors
fuel pressure regulator. . . . . . ..
AIC valve

LH Fuel Injection Adjustments
To adjust AIC valve and basic idle speed
(LH 2.2)
To adjust throttle position sensor
(LH 2.2 and LH 2.4)
To check basic setting of
fuel injection system (LH 2.2)
To adjust dashpot (LH 2.2)

240-22
240-22
240-22
240-22
240-22
240-23
240-23
240-24
240-24
240-24
240-26
240-26
240-27

TABLES

240-10
240-11
240-11
240-12
240-12
240-13
240-14
240-14
240-15
240-16
240-16
240-17
240-18
240-19

GENERAL
All Saab 16-valve models feature Bosch LH Fuel Injection
as standard equipment. This system is also know as Hot-wire
fuel injection, owing to the operation of the air mass meter,
which uses a heated wire to help measure the incoming air.
Fuel injection component troubleshooting and repair are
covered in detail within this repair group. Special equipment
may be necessary for some of the procedures included here.
If you do not have the equipment or the experience required to
accurately do the job, we suggest leaving those tests or re
pairs to an authorized Saab dealer. The Saab dealer is

a. LH Fuel Injection Variants
240-3
b. Fuel Injection On-board Diagnostic Fault Codes
(LH 2.4, LH 2.4.2 only)
240-6
c. Fuel Injection Component Test
(LH 2.4, LH 2.4.2 only)
240-8
d. System Pressure - Fuel Pump Running,
Engine Off
240-9
e. System Pressure - Engine Idling
240-10
f. Residual Pressure
240-10
g. Coolant Temperature Sensor Resistance
240-12
h. Throttle Position Sensor Tests-LH 2.2
and LH 2.4
240-13
i. Throttle Position Sensor Tests-LH 2.4.2
240-13
j. AIC Valve Resistance
240-18
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equipped with special diagnostic test equipment; the ISAT (In
telligent Saab Tester) and the LH Tester. Both of these elec
tronic tools are capable of quickly pinpointing hard-to-find LH
fuel injection problems.
NOTE
• Fuel supply-the system that pressurizes the fuel and deliv
ers it to the injection system-is covered in 234 Fuel Pump
and Fuel Tank.
• Exhaust emission systems, such as Evaporative Loss Con
trol (ELCD), and Exhaust Gas Recirculation (EGR) are cov
ered separately in 254 Exhaust Emission Control.
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tered to the engine is determined solely by how long the
injectors are open.

Principle of Operation
Bosch LH fuel injection is completely electronic in opera
tion. Air flow is measured electronically, and a proportional
amount of fuel is metered by electrically opening and closing
the fuel injectors.

There are three versions of LH fuel injection on 16-valve
models. Each has the same basic components and operating
principles. The differences among the three are mainly in re
finements of certain operations and additional functions, intro
duced on newer models. See Table a.

In LH fuel injection, many sensors supply information about
engine operating conditions to a central electronic control unit
(ECU). The control unit then calculates the amount of fuel
needed for the correct air-fuel ratio and opens the fuel injec
tors, once for each engine revolution. The amount of fuel me

Air Intake. All air entering the engine passes through a
pleated paper air filter in the air cleaner. Air flow is controlled
by the throttle valve in the throttle housing. Along with the
throttle valve, the housing contains idle air passages, connec

~

[

1

J

7

-

t=l

5
~

1~

12

T.
I:

C~19
i18Q_~20

87412-8211038

1.
2.
3.
4.
5
6.
7.

Fuel tank
Fuel pump
Supply pump (Bosch pump only)
Fuel filter
Fuel rail
Fuel pressure regulator
LH control unit
~Ignition distributor
Fig. 1. Schematic view of LH fuel injection.
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9.
10.
11.
12.
13.
14.
15
16.

Ignition coil
Coolant temperature sensor
Fuel injector
Vacuum line
Intake manifold
Throttle position sensor
AIC (Automatic Idle Control) valve
Air mass meter

17. Oxygen sensor
18. Over-pressure switch
(1985-1988 turbo only)
19. System relay
20. Fuel pump relay
21. Battery
22. Ignition switch

-I
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Table a. LH Fuel Injection Variants
System
LH 2.2

I

YearlModel

1985-1988 Turbo
1986-1987 Non-turbo

LH 2.4

Identifi cation

1989-1992 Turbo

Three-wire AIC idle valve, metal air mass meter with a sealed mixture adjustment
screw, and a throttle dash pot
I

Two-wire AIC idle valve, plastic air mass meter without a mixture adjustment screw

1988-1990 Non-turbo
LH 2.4.2

1991 and later Non-turbo

Three-wire AIC idle valve, similar plastic air mass meter without a mixture adjustment
screw, and a throttle potentiometer.

tions for the Adaptive Idle Control (AIC) valve, and vacuum
connections. The housing is connected to the hot-wire air
mass meter by flexible rubber ducts. Air entering the engine is
measured by the air mass meter. The meter has no moving
parts. Instead, the meter measures air flow electronically and
generates a voltage signal. This signal is then used by the
control unit to determine how much fuel to inject.

Fuel Metering. The control unit meters fuel by changing the
opening time (pulse time) of the fuel injectors. To ensure that
injector pulse time is the only factor that determines fuel me
tering, fuel pressure is precisely controlled by a fuel pressure
regulator. The injectors are mounted to a common fuel supply
called the fuel rail. The control unit monitors engine speed (ig
nition pulse) to determine the rate of injector openings. Other
signals to the control unit help determine injector pulse time
for different operating conditions. A temperature sensor sig
nals engine temperature for cold-start and warm-up enrich
ment. A throttle position sensor signals throttle position for
full-throttle and idle. An oxygen sensor signals information
about combustion efficiency for control of the air-fuel mixture.
Automatic Idle Control (AIC). Idle speed is electronically
controlled. The LH control unit controls an idle valve that al
lows air to bypass the closed throttle valve. This bypass con
trol is known as the AIC system. The control unit makes
continual changes to the valve opening to adjust idle speed
based on engine operating conditions. The bypass air pas
sage is upstream of the air mass meter, so mixture is not af
fected by changing the idle speed.
LH 2.4 Fuel Injection. Both the AIC and mixture control
systems are adaptive on this system. That means that each
system compensates automatically for changes in the engine
due to age or small problems. As a result, idle speed and mix
ture do not need to be adjusted. A deceleration fuel shut-off
function in the LH 2.4 control unit replaces the deceleration
dashpot used on LH 2.2. An integrated Evaporative Loss Con
trol Device (ELCD) system is used on LH 2.4. Operation of the
ELCD valve is controlled by the LH control unit. Another main
feature of the LH 2.4 system is that it has on-board diagnos
tics. See On-board Diagnostics for more information.
LH 2.4.2 Fuel Injection This fuel injection system is used
only on 900 models with the 2.1 liter engine. LH 2.4.2 has all of
the features of the earlier LH 2.4 system, plus additional re
finements. The system uses a new AIC valve. A throttle poten
tiometer replaces the throttle switch, and the control unit has

been reprogrammed to modify the control of many other func
tions, including additional diagnostic codes.

NOTE
Unless otherwise noted, all procedures and specifications in
this chapter apply to all LH fuel injection variants. Where dis
tinction is important, the systems will be referred to by their al
pha-numeric codes-LH 2.2, LH 2.4, LH 2.4.2.

Safety Precautions
The following warnings and caution should be adhered to
whenever doing work on the fuel injection system.

WARNING
• Fuel will be discharged during many fuel system test proce
dures. Do not smoke or work near heaters or other fire haz
ards. Have a fire extinguisher handy. Work only in a well
ventilated area.

• Wear suitable hand protection, as prolonged contact with
fuel can cause illnesses and skin disorders.

CAUTION
• Connect and disconnect wires and test equipment only with
the ignition off.

• Before making any electrical tests that require the engine to
be cranked using the starter, disable the ignition system as
described in 340 Ignition System
• On models with LH 2.4 and LH 2.4.2, always wait at least 40
seconds after turning off the ignition before removing the con
trol unit connector. If the connector is removed before this
time, residual power in the system relay may damage the con
trol unit.
• Cleanliness is essential when working with parts of the fuel
system open. Thoroughly clean fuel line connections and sur
rounding areas before loosening. Avoid the use of com
pressed air, and avoid moving the car. Only install clean parts.

GENERAL
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CAUTION
Fuel system cleaners and other chemical additives other than
those specifically recommended by Saab may seriously dam
age the catalytic converter, the oxygen sensor and the plastic
gas tank.

shooting information can found in 200 Engine-General.
This information is organized to help isolate problems and
suggest more specific troubleshooting steps by taking all of
the interrelated systems into consideration.
Fig. 2 shows an overall view of the engine compartment to
help you identify component locations for testing and replace
ment.

FAULT DIAGNOSIS
Basics Requirements for LH Fuel Injection
The management of engine functions is controlled by a
number of systems-ignition, fuel injection, and emission
control. Because these functions are interrelated, it is difficult
if not impossible to isolate general driveability problems by ex
amining components of the fuel injection system alone. For
this reason, engine management and driveability trouble

The following list contains basic checks that should be
made when experiencing fuel injection problems. Again, if in
doubt of whether the fault is caused by the fuel system or

l
@

1. Air cleaner
2. Air mass meter

3. Fuel injectors

4. Fuel pressure regulator
5. Fuel rail
6. Throttle housing

7. Ale idle valve
8. Fuse/relay panel
9. Intake manifold

87687

. _ - _..- -

Fig. 2. Typical view of engine compartment from front of car.
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some other system such as the ignition system, consult 200
Engine-General first.
1. Check the intake (induction) system for leaks. Check for
cracked, loose, or disconnected hoses and duct work.
Check that all hose clamps are tight. On Turbo cars, be
sure to check the hoses and hose clamps at the turbo
charger by-pass valve. See 291 Turbocharger.

NOTE
An air leak allows unmeasured air to enter the engine, often
resulting in an in overly lean fuel mixture and causing drive
ability problems.

2. Check that the battery is in good condition. Check that
the battery cables are tight and free of corrosion. Check
that all related ground points are firmly connected and
in good condition. Don't forget to check the main
ground at the battery. Check all of the harness connec
tors for damage and corrosion. Check for power and
ground at the LH control unit. See 371 Wiring Dia
grams, Fuses and Relays.
3. Check the fuses.
4. Check for sufficient fuel in the tank. If the engine ran out
of fuel it takes up to two gallons to prime the pump. See
234 Fuel Pump and Fuel Tank.
5. Check for spark at the spark plugs. If the tachometer
needle bounces while the engine is cranked by the
starter then the ignition system is probably working cor
rectly. See 340 Ignition System.

240-5

NOTE
• As a general rule, a steady-on Check Engine light means the
LH control unit has detected a fault. A flashing Check Engine
light means that the ElK Ignition system has detected a fault.
As an exception to the rule, the check engine light on 1992
models does not flash. Therefore, a steady-on Check Engine
light on these models could be either an ElK system or an LH
system fault.
• LH 2.2 is not equipped with LH on-board diagnostics. Al
though these models are equipped with a check engine light,
it is primarily used for ElK ignition system fault detection. On
LH 2.2, the Check Engine light will come on in the event of an
air mass meter fault and the engine will go into a "limp-home"
mode.

The fault code display is triggered by grounding a pin at the
LH control unit test connector. A special Saab test harness
(tool no. 83 93 886), available from an authorized Saab deal
er, should be used to make the test. As an alternative, a
switched test lead can be constructed using simple electrical
components. Be sure to make the lead long enough to reach
the driver's seat.
The following on-board diagnostic codes are broken into
two parts-one for LH faults and the other for component and
signal testing.

To display LH fault codes
1. With the ignition key off and the test lead switch off,
connect one end of the lead to ground and the other
end to the connector terminal shown in Fig. 3.

1988

1989 on

6. On cars with LH 2.4 and LH 2.4.2, check for any faults
through the on-board diagnostics system (LH 2.4 and
LH 2.4.2 only) as described below.

On-board Diagnostics
(LH 2.4 and LH 2.4.2 only)
LH 2.4 and LH 2.4.2 fuel injection systems feature built-in
diagnostic circuitry that detects and stores coded fault infor
mation in the LH control unit's memory. When the system
compensates for values that are outside the permitted limits, a
fault code is generated. The fault codes can be "read-out"
through the Check Engine light.
The system has the ability to store up to three fault codes,
including intermittent faults. The system also has a built-in test
cycle that can actively test all major fuel injection components
and their signals.

875361

Fig. 3. Switch lead shown connected to test connector. On 1988
models the 3-pin connector is in the engine compartment,
near the fresh air intake. On 1989 and later sedan models the
1O-pin connector IS beneath the rear seat. On 1989 and later
convertible models, the 10-pin connector IS under the bel
lows ahead of the shifter.
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CAUTION
Carry out the tests exactly as shown. An extra few seconds at
the wrong time can clear the fault memory.

2. With the engine off and the test lead switch OFF, turn
the ignition key to the ON position.
3. When the Check Engine light comes on, turn the test
lead switch ON. The light should immediately go out.

4. Wait until the Check Engine light flashes once and then
immediately turn the test lead switch OFF.
5. A fault code (if present) will begin to flash through the
Check Engine light. There is a long flash at the begin
ning and end of each code. The code itself is a series
of short flashes. Once the code is fully displayed it will
begin to repeat itself until the next code is called up. Ta
ble b lists fault codes, their probable faults, and correc
tive actions.

Table b. Fuel Injection On-board Diagnostic Fault Codes (LH 2.4, LH 2.4.2 only)
Error code

Check Engine light in
normal driving

Probable fault

Corrective action, first check

12231

Off

No rpm signal (this code will always be
present if the test is run with the engine
off). Crank the engine for 5 seconds. If the
code disappears, the rpm signal is O.K.

Check fuse no. 3. Check the ignition
system input at pin 1 of the LH control unit

12221

On

No signal from airmass meter(LH system
is in limp-home mode)

Check air mass meter connections.
Check for airmass meter bum-off. (Do not
interchange air mass meter from LH 2.2
component damage may result)

12214

On

Coolant temperature signal incorrect
(temperature signal out of range: below 
90°C or above 160°C)

Test coolant temperature sensor. Make
resistance test at pin 13 of LH control unit
and ground. (Resistance should be
approx. 2280-2720 ohms at 68°F (20°C)
and 290-365 ohms at 176°F (80°C))

12211

Off

Incorrect battery voltage (below 10 volts
or over 16 volts with engine running)

Check charging system, battery
connections, grounds, etc.

12225

On

Incorrect oxygen sensor output. Sensor
pre-heater circuit may be open. (Engine
temp. must be above 176°F for 1988
model, or above 158°F for 1989 and later
model)

Check oxygen sensor output voltage
(voltage fluctuating between 0 and 1.0
volt). Check oxygen sensor pre-heater
circuit and fuse

12223

On

Air-fuel mixture too lean

12241

On

Air-fuel mixture fault

12224

On

Air-fuel mixture too rich

Tighten all boot clamps and carefully
check all hose connections. Check
injector a-rings. Check ELCD
valve. Check fuel pressure. (Also see fault
code 12225 above)

12233

On

LH control unit fault (ROM mixture fault)

Replace LH control unit

12242

On

Air mass meter bum-off function fault

-

Check air mass meter wiring and bum-off
function
I

12243

Off

No signal from road speed sensor

Check signal output from road speed
sensoron speedometer. Check for power
and ground supply at sensor

12244

Off

AfT "Drive" signal faulty. (signal absent
while driving or constantly present even
when stopped)

Check the fuse for the reverse lights, the
reverse light switch, the wiring
connections, etc

12245

On

EGR temperature too low (where
applicable)

Check function of EGR system. See 254
Exhaust Emission Control

12232

Off

Memory voltage below 1 volt

Check for battery voltage at pin 4 of the
LH control unit with the ignition off

12212

Off

Idle contacts in throttle position switch
shorted, closed throttle switch while
driving (LH 2.4 only)

Check and adjust throttle position switch.
Check wiring harness for short to ground

I

._

continued on next page
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Table b. Fuel Injection On-board Diagnostic Fault Codes (LH 2.4, LH 2.4.2 only) (continued)
Error code

Check Engine light in
normal driving

Corrective action, first check

Probable fault

f-----------+---------+----------------+-.-------------------

12251

Off

Incorrect or missing signal from throttle
potentiometer (LH 2.4.2 only)

12213

Off

Full throttle contacts in throttle position
switch shorted, full throttle signal at idle
(LH 2.4 only)

Off

I__

I

Check and adjust throttle position switch.
Check wiring hamess for short to ground

Check electrical connections between LH
control unit and AIC valve

problem (incorrect air-fuel ratio while

O_ff

_1_2_11_1

Check throttle potentiometer function
(hamess disconnected at potentiometer)

sensor pre-heater circuit and sensor

+_odriving)
__x_y_g_e_n_s_en_s_o__r_s_el_f-_c_om_p_en_sa_ti_ng_Ci_rC_U_it-t_C_h_e_C_k_fo_r_a_i
r_f_ue_I_le_a_k_S_'
C_h_e_c_k_th_e_o_xy_ge_n------j
output. Check
ELCD system.
Check fuel
pressures

1-

12112

Off

Oxygen sensor self-compensating circuit
problem (incorrect air-fuel ratio at idle)

12113

Off

AIC self-compensating circuit problem
(system unable to reduce idle speed to

12114

Off

I
I

Off

00000

!

_~o rrect leveIL

_

Check throttle stop screw setting. Check
throttle plate for an over-center condition.
Check for vacuum leaks

AIC self-compensating fault. (system
unable to increase idle to an acceptable
level)

Check for binding AIC valve. Check for a
mechanical engine problem causing low
idle problem

No more faults

No corrective action necessary. This code
must be present before fault memory can
be erased

j

i
I

NOTE

NOTE

As an example, if the test is run with the engine off, the first
code displayed would be for "no RPM signal" (fault code 1-2
2-3-1), This would be viewed as a long flash followed by a sin
gle flash, two flashes, two flashes, three flashes, and ending
with a single flash. The light would then come one for a long
flash and the code would begin to repeat itself. See Fig. 4.

After making repairs, it takes a certain amount of time for the
LH system to re-adapt or compensate for the new conditions.
Usually ten minutes of driving, allowing the engine to reach
operating temperature, should be sufficient. Recheck for the
"no more faults" code only after making a test drive to prevent
the same error codes from reoccurring.

ICI>rt&9>eID1 DD
DD
DDD
D1 Ic"'* &9>e1I
2
2
3
~opStaIt

Sto¢bt

1. With the engine off, the test lead switch OFF, and no
faults codes present as described above, turn the igni
tion key to the on position.

I

89140

Fig. 4.

I

2. As soon as the Check Engine light comes on, turn the
test lead switch ON. The light should immediately go out.

Graphic representation of flashing Check Engine light.

6. To cycle to the next fault code, simply turn the test lead
switch ON, wait until the Check Engine light flashes
once, and then turn the switch OFF. Any new codes will
begin to flash.

NOTE
The test sequence can be restarted by allowing the Check En
gine light to flash twice before tuming the switch OFF. Do not
let the light flash three times, as this can cancel the fault memory.

3. Wait until the Check Engine light flashes three times
and then turn the test lead switch OFF. The fault mem
ory will now be erased.

To test components and signals
The LH 2.4 and LH 2.4.2 control unit has a built-in compo
nent test that actively tests all major fuel injection compo
nents. The test will also display a code through the Check
Engine light.
1. On cars with automatic transmission, place the trans
mission in "0".

To erase fault code memory
Before erasing the memory, the error code 00000 ("no more
faults") listed in Table b must be present.

FAUL T DIAGNOSIS
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2. With the ignition key off and the test lead switch off,
connect the switched test lead as shown above in Fig. 3.

the pressure regulator, and 2) Residual pressure-the pres
sure maintained in the closed system after the engine (and
fuel pump) are shut off.

3. Turn the test lead switch ON.
4. Turn the ignition key ON and wait for a short flash of the
Check Engine light, then immediately turn the test lead
switch OFF.

NOTE
As soon as the check engine light flashes, the fuel pump
should run briefly (provided the pump is functioning correctly).
This is the first component tested, verifying that the compo
nent and signal diagnosis program has been accessed. The
Check Engine light will not flash a test code during the fuel
pump test.

5. To move on to the next component test (and test code),

Relieving Fuel Pressure and Connecting
Fuel Pressure Gauge
Much of the work on fuel injection requires the disconnect
ing of fuel lines. To prevent fuel from spraying all over, espe
cially on a hot engine, it is a good idea to relieve the pressure
in the lines before fully disconnecting them.
One basic method of relieving the pressure is to remove the
fuses for the fuel pump and then run the engine until it stalls.
Another method is to connect a hand vacuum pump to the
vacuum connection on the fuel pressure regulator. When vac
uum is applied to the regulator it will open and dump fuel back
to the tank.

turn the test lead switch on. After a short flash, turn the
switch OFF. The fuel injectors should be clicking on and
off.
6. Proceed through the remaining tests using the same
procedure of turning the test lead switch on, waiting for
a short flash and turning the switch OFF. Table c lists
the test sequence, the test code, the signal or compo
nent being tested, and the operational check being
made.

FUEL PRESSURE TESTS

WARNING
Fuel will be discharged during many fuel system tests de
scribed below. Do not smoke or work near heaters or other fire
hazards. Have a fire extinguisher handy.

Basic system troubleshooting requires a pressure gauge to
measure fuel pressure under different operating conditions.
To install the pressure gauge, remove the banjo bolt holding
the fuel supply line to the fuel rail. See Fig. 5. Then reinstall the
supply line and the gauge fitting.

Checking the fuel pressure is a fundamental part of trouble
shooting and diagnosing the system. An accurate fuel pres
sure gauge will be needed to make the tests described below.
There are two significant fuel pressure values: 1) System
pressure-created by the main fuel pump and maintained by

NOTE
Use Saab pressure gauge Part No. 83 93 852, or an equiva
lent that has a range of at least 0 to 5 bar (approximately 0 to
100 psi). Always use new sealing washers when making con
nections.

Table c. Fuel Injection Component Test (LH 2.4, LH 2.4.2 only)
Test sequence

Test Code

Component/signal being checked

Operational check

No light display

Fuel pump circuit

Listen for pump running or fuel flow in the engine
compartment

12411

Injector circuit

3

12412

AIC actuator circuit

4

12413

1

I,

I
I

2

~
I

Listen for clicking injectors

f-----------

f----

5

I

12421

~~I

AIC valve will audibly cycle between open and
closed once a second

ELCD (charcoal canister purge valve)

I

ELCD valve audibly clicks once a second

Automatic transmission drive position signal

Flashing stops when shifting from drive to
neutral

r-Closed throttle signal from throttle position

Flashing stops when throttle is opened

~-

6

12424

7

12431

~h

Full throttle signal from throttle position switch

I

FUEL PRESSURE TESTS

Flashing stops as accelerator pedal approaches
I full
.
throttle
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Fuel jPPIY line

Spring

in from
Fuel rail

----

Fig. 5.

87537

Fuel pressure gauge installation location at fuel supply line on
front of fuel rail.

CAUTION
Absolute cleanliness is essential when working with fuel cir
cuit components. Even a minute particle of dirt can cause
trouble if it reaches an injector. Thoroughly clean the unions
before disconnecting any fuel lines. Use clean tools.

Fuel Pressure Regulator
The fuel pressure regulator is mounted to the end of the fuel
rail and is spring operated. See Fig.6 and Fig. 7. Fuel pump
pressure presses on the regulator valve diaphragm. The
valve opens at a set pressure and returns excess fuel to the
tank. When the pump shuts off, the regulator valve closes,
holding residual pressure in the fuel system. This helps pre
vent fuel vaporization in the lines and possible vapor lock.
The pressure regulator is connected to the intake manifold
through a vacuum hose. As manifold pressure changes, it

t
Retum to
fuel tank
87571

Fig. 7. Cutaway view of LH fuel pressure regulator.

acts on the pressure regulator diaphragm to increase or de
crease fuel pressure in the same ratio. Thus the pressure dif
ferential between fuel pressure in the system and manifold
pressure is constant. This ensures that the amount of fuel in
jected is influenced only by injector opening time, and not by
intake manifold pressure.

Checking System Line Pressure
System pressure is checked in two steps. The first step
checks basic operation of the pressure regulator. The second
step checks the regulator's response to manifold pressure.
With the fuel gauge connected as described above and the
engine off, run the fuel pump by bypassing the fuel pump relay
as described in 234 Fuel Pump and Fuel Tank. System pres
sure specifications are given in Table d.

Table d. System Pressure - Fuel Pump
Running, Engine Off
Fuel Pressure

Model
f--.

I

Non-Turbo models

3.0 bar (43.5 psi)
--

Turbo models

I

25±.05 bar (36.3±0.7 psi)

I

I

Vacuum
hose

.

Fig. 6.

Fuel return
line

87550-S2I306

NOTE
Pressure specifications give fuel pressure relative to normal
atmospheric pressure (1 bar/14.5 psi) in the intake manifold.



Fuel pressure regulator.

FUEL PRESSURE TESTS
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If system pressure is too high, first check for a blocked or
damaged fuel return line from the pressure regulator. Also
check the return line check valve. If there are no obstructions,
replace the pressure regulator.

NOTE
The fuel retum line check valve is either near the fuel tank or
in the top of the fuel tank depending on the type of tank in
stalled. See 234 Fuel Pump and Fuel Tank.

If system pressure is too low, first check for fuel leaks. Test
the fuel pump as described in 234 Fuel Pump and Fuel Tank.
A restricted fuel 'filter or a damaged fuel line are also potential
causes. If there are no other faults, replace the pressure regu
lator.
To check pressure regulator response to manifold pres
sure, reinstall the fuel pump fuse and then start the engine.
With the engine idling, system pressure should be slightly low
er than with the engine off. See Table e. If not, check the reg
ulator vacuum hose and its connection to the intake manifold.
If there are no faults, the regulator is faulty and should be re
placed.

Table e. System Pressure -

Engine Idling

Model

Fuel Pressure

Non-Turbo models

2.4 bar (34.8 psi)

Turbo models

1.9 bar (27.6 psi)

Table f. Residual Pressure
All models

0.1-0.2 bar (1.5-3 psi) below
system pressure, maximum
after 10 minutes

are no leaks, then either the pressure regulator or the fuel
pump check valve is faulty.
To determine which, turn the pump on and off again, then
immediately clamp shut the fuel return line at the pressure
regulator. If pressure still drops, then the fuel pump check
valve is faulty. See 234 Fuel Pump and Fuel Tank for re
placement. If residual pressure is now OK, then the pressure
regulator is faulty.

Checking Fuel Pump Delivery Pressure
The fuel pump is capable of developing a much higher pres
sure than that regulated by the pressure regulator. The fuel
pump has an internal check-valve that will not allow the sys
tem pressure to exceed 6.0 bar (87 psi).
To check fuel pump delivery pressure, run the fuel pump
with the engine off. Then briefly pinch shut the return line at
the pressure regulator. The fuel pressure should quickly rise.
If the pressure does not respond quickly, and no leaks can be
found, the fuel pump is worn and should be replaced.

CAUTION
NOTE
• These pressures are approximate, and based on a manifold
pressure of -0.6 bar (-8.7 psi) at idle. Allowances should be
made for altitude and other factors influencing manifold pres
sure.
• The most accurate test of pressure regulator response is
made by using a hand vacuum pump and pressure pump
(Turbo models) to apply vacuum/pressure to the regulator
with the fuel pump running. Fuel pressure should always be
lesser/greater than system pressure by the same amount of
vacuum/pressure that is applied.

In the event the fuel pump check valve is faulty (stuck closed),
make sure the fuel pressure does not rise above 6.0 bar (87
psi). Damage to the fuel lines or fuel system components
could result.

NOTE
Additional fuel pump tests, including testing the fuel pump re
lay, are covered in 234 Fuel Pump and Fuel Tank.

ELECTRICAL CHECKS AND
COMPONENT TESTING
Checking Residual Pressure
Hot-start problems are usually the only reason to suspect a
residual pressure problem, but it deserves a routine check as
long as the gauge is connected.
With the engine off, run the fuel pump for about 30 seconds
or so to pressurize the system. Turn the pump off and watch
the pressure gauge. Table f gives the specification.
If pressure drops beyond specification, check for leaks in
the fuel lines, at the fuel pump, and at the fuel injectors. If there

ELECTRICAL CHECKS AND COMPONENT TESTING

Before making any electrical checks or tests, disconnect
the main harness connector from the LH control unit and from
the air mass meter. The control unit is behind the side kick
panel in the front passenger compartment. See Fig. 8. When
making tests at harness connectors, probe from the rear of the
connector only, as the small delicate pins in the connector can
be easily spread apart, causing faUlty or intermittent signals.
Peel back rubber boots and remove seals to gain access to
the rear of the connector.

Fuel Injection

240-11

CAUTION

CAUTION

• Avoid damaging hamess connectors or relay panel sockets.
Jumper wires should end with flat-blade connectors that are
the same size as the connector or relay terminals.

On models with LH 2.4 and LH 2.4.2, always wait at least 40
seconds after tuming off the ignition before removing the con
trol unit connector. If the connector is removed before this
time, residual power in the system relay may damage the con
trol unit.

• Always switch a meter to the appropriate function and range
before making test connections.
• Connect and disconnect test equipment only with the igni
tion switched off.

System relay

I~

3. Connect pin 21 in the LH control unit connector to
ground. Turn the ignition key on and check for voltage
at pin 9 of the LH control unit connector. See Fig. 9.
Check for voltage at the air mass meter connector; on
cars with LH 2.2 check for voltage at pin 2 and on LH
2.4 and LH 2.4.2, check for voltage at pin 5.

NOTE

If no faults are found, the system relay is working correctly. If
the voltage is not as specified, continue testing as described
below.

(GRNT)

\ I

\
87585

Fig. 8.

LH control unit (arrow) behind kick panel in passenger com
partment ahead of front door.

(GRNT)

System Relay
The system relay supplies power to the LH control unit and
the fuel pump relay when the ignition key is in the run position.
On later models with LH 2.4, the system relay also supplies
power to the fuel injectors, the air mass meter, the AIC idle
valve, and the charcoal canister purge valve (ELCD). If this re
lay is faulty the engine will not start.

87595

Fig. 9.

To test system relay

Voltage being measured at air mass meter connector (pin 2
on LH 2.2 or pin 5 on LH 2.4 and LH 2.4 .2) and LH control
unit connector (pin 9).

1. With the ignition key off, remove the harness connector
from the air mass meter and the LH control unit.
2. Working at the LH control unit connector, check for
ground at pin 11 on LH 2.2 or at pin 17 on LH 2.4 and
LH 2.4.2. Repair any wiring faults using the appropriate
wiring diagram shown in 371 Wiring Diagrams, Fuses

4. Remove the system relay and check for voltage at ter
minal 30 and terminal 86 of the relay socket. See Fig.
10. If any faults are found, check the wiring between
the battery and the relay sockets using the appropriate
wiring diagram.

and Relays.

ELECTRICAL CHECKS AND COMPONENT TESTING
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Fig. 10. Voltage being checked at system relay terminals 30 and 86.

5. If voltage is as specified in step 3, check the wiring be
tween the system relay sockets and the following com
ponents; the LH control unit connector (pin 21 and pin
9), the air mass meter connector (pin 2 on LH 2.2 or pin
5 on all others), and the fuel pump relay (terminal 86).
If no wiring faults can be found, the system relay is
probably faulty.

NOTE
On 1985 through 1988 tUrbo models, a turbo over-pressure
switch interrupts power to the fuel pump relay (terminal 86)
when the turbocharger's boost pressure gets too high. Check
for continuity in the wire between terminal 87 of the system re
lay socket and terminal 86 of the fuel pump relay socket. If
there is no continuity, test the turbo over-pressure switch as
described in 234 Fuel Pump and Fuel Tank.

Fig. 11. Coolant temperature sensor.

NOTE
A faulty coolant temperature sensor will cause a noticeable in
crease in idle speed, as well as possibly affecting driveability.
On LH 2.4 and LH 2.4.2 the Check Engine light should illumi
nate.

Table g. Coolant Temperature Sensor Resistance
Temperature
c

-4 F (-20"C)

I 14,000

14°F (-WC)

9,000

32°F (OCC)

5,8))

!D'F (10°C)

3,800

&F(15"C)

3,000

68°F (20°C)

2,600

76°F (25"C)

2,000

86°F (30°C)

1,700

176°F (80°C)

320

--

Coolant Temperature Sensor
The coolant temperature sensor sends continuous engine
temperature information to the LH control unit. If there is break
in the signal from the temperature sensor, the ECU will simu
late a fixed signal, and the system will continue to operate
based on an engine temperature of 68°F (20°C) on cars with
LH 2.2 or 113°F (45°C) on cars with LH 2.4 and LH 2.4.2.
The sensor is mounted in the intake manifold. See Fig. 11.
It projects into the cylinder head to measure engine coolant
temperature. The sensor has a negative temperature coeffi
cient (NTC), which means that its resistance goes down as its
temperature goes up.
To check the sensor, disconnect the harness connector
and check the resistance across the sensor terminals. Table
9 lists sensor resistances based on engine temperature. If
any faults are found, the sensor should be replaced as de
scribed later under Component Replacement.

ELECTRICAL CHECKS AND COMPONENT TESTING

Resistance (ohms, ±10%)

Throttle Position Sensor
The throttle position sensor is mounted on the side of the
throttle housing and is directly connected to the throttle valve
shaft. See Fig. 12. The sensor provides a signal to the control
unit based on the position of the throttle valve.
On models with LH 2.2 and LH 2.4 fuel injection, there are
two switches in the housing that provide a ground signal
whenever the throttle is fully closed or fully open.

Fuel Injection
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On models with LH 2.4.2 fuel injection, there is a potentiom
eter in the housing that changes resistance as the throttle
moves. The control unit sends a voltage signal to the position
sensor and monitors the voltage that comes back. Resistance
decreases (voltage increases) as the throttle opens.

87664

I

Fig. 13. Throttle position sensor being checked on cars with LH 2,2
and LH 2.4,

87663-82/308

----~----

Fig. 12. Throttle position sensor (arrow) mounted to side of throttle
housing,

Check throttle position sensor function by disconnecting the
harness connector and checking continuity across the termi
nals while changing the throttle position. See Fig. 13. Table h
and Table i list the correct test results. If the results are incor
rect, check sensor adjustment as described below under LH
Fuel Injection Adjustments. If adjustment does not correct
the problem, replace the throttle position sensor.

Table i. Throttle Position Sensor Tests-LH 2.4.2
Throttle position

Terminals checked

i

Test results

closed

1 and 3

~2600-3000 ohm,-

wide open

1 and 3

i

1100-1500 ohms

between closed
and wide open

1 and 3

continuously
variable between
1100--3000 ohms,
with no dropouts

Air Mass Meter
NOTE
On models with LH 2.4.2, the throttle potentiometer is non-ad
justable. If test results are incorrect, replace the throttle posi
tion sensor,

The heart of the LH fuel injection system is the air mass
meter. It is located between the air filter and the intake mani
fold. The air mass meter electronically measures the air enter
ing the engine. The air mass meter has no moving parts.

Table h. Throttle Position Sensor Tests-LH 2.2
and LH 2.4

When the engine is running, a current is used to heat a thin
wire in the center of the meter. See Fig. 14. The current flow
ing through the wire is regulated to maintain a wire tempera
ture that is always 100°C more than that of the cooler air
passing over it. The current used to heat the wire is then elec
tronically converted into a precise voltage measurement cor
responding to the air entering the engine.

Throttle position

Terminals checked

Test results

closed

1 and 2

continuity

2 and 3

no continuity

1 and 2

no continuity

2 and 3

no continuity

1 and 2

no continuity

2 and 3

continuity

- 

-

half open

wide open

-

Because the hot wire measures air mass, no other inputs to
the control unit are needed for air temperature or altitude. A
screen across the meter intake helps protect the wire and also
breaks up air flow for more accurate measurements. To keep
the wire free from dirt, it is heated to a temperature of about
1000°C (1830°F) for one second. This "burn-off" cycle takes
place automatically, four seconds after the engine is turned off.
If the hot wire breaks or if there is no output from the air
mass meter, the control unit automatically switches to a "Iimp
home" mode and turns on the Check Engine light. The engine
ELECTRICAL CHECKS AND COMPONENT TESTING
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Fig. 15. Voltmeter connected to air mass meter terminals 1 (-) and 4
(+) to check for meter burn-off voltage.
87665-821327

Fig. 14. Air mass meter.

can usually be started and driven. The air mass meter has no
internal moving parts and cannot be serviced.

6. Start and rev the engine to at least 2500 rpm, then shut
it off. After about 4 seconds, the voltage should rise to
about 4 volts for a duration of one second. If the voltage
is as specified, but the wire does not glow as described
in step 3 above, the air mass meter is faulty and should
be replaced.

To test air mass meter
1. Disconnect the air mass meter from the air cleaner
only. Leave it connected to the duct leading to the in
take manifold and leave the wiring harness connected.

NOTE
• On models with LH 2.2, a new replacement air mass meter
should be adjusted as described below under LH Fuellnjec
tion Adjustments. Air mass meters used on LH 2.4 and 2.4.2
do not require any adjustments.

2. Start engine and run it to normal operating temperature
3. Rev the engine to at least 2500 rpm, then shut it off.
Look through the front of the meter at the hot wire. After
approximately four seconds the wire should glow
brightly for about one second.

NOTE
If the wire glows as specified, then the air mass meter and
control unit are probably operating correctly. If the wire does
not glow, continue testing.

4. Remove the air mass meter and look through it to see
if the wire is broken. It's very small, so check carefully.
If the wire is broken, the meter will have to be replaced
as described below. If the wire is intact, continue testing.
5. Reinstall the air mass meter and the harness connec
tor. Peel back the rubber boot 'from the harness con
nector. Working 'from the rear of the connector, connect
a digital voltmeter across terminals 1 and 4. See Fig. 15.

CAUTION
Use only a digital voltmeter for the above test. An analog
meter can damage the air mass meter.

ELECTRICAL CHECKS AND COMPONENT TESTING

• The air mass meter used on LH 2.2 (aluminum body) is not
the same meter used on LH 2.4 and LH 2.4.2 (black plastic
body). Do not interchange these meters.

7. If voltage is not present in step 6, turn the ignition key
on and check for voltage and ground at the meter's
connector. There should be ground at pin 4. There
shou Id be positive (+) battery voltage at pin 2 (LH 2.2)
or at pin 5 (LH 2.2, LH2.4.2).
If any faults are found, check for wiring breaks between the
air mass meter and the LH control unit and between the air
mass meter and the system relay. Also check the operation of
the system relay as described above.

Fuel Injectors
The fuel injectors are electrically operated solenoid valves.
They are switched on and off (open and closed) by the LH
control unit. The injectors are connected to a common fuel
supply, called the fuel rail. See Fig. 16.
There are a couple of common injector problems. Carbon
deposits that form at the tips of injectors will clog them and re
duce fuel flow. This often causes rough running, stalling, and
power loss. This problem can usually be reduced and con
trolled through the use of quality gasolines containing deter-

Fuel Injection
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CAUTION
Use only a digital voltmeter, an LED test light or an LED injec
tor tester. Use of an analog VOM or incandescent test light
may damage the control unit.

/'

Fig. 16. Fuel rail is common fuel supply and mounting for all four injec
tors.

gents. If the problem is serious, a Saab dealer or other
qualified repair shop has specialized injector cleaning equip
ment.
A second problem is old and cracked O-rings. They allow
unmeasured air to enter the engine. Since the air is unmea
sured, additional fuel is not injected and the mixture is leaned.
The LH control unit will usually adapt itself to this extra air, but
a symptom of this problem is increased fuel consumption. The
injectors must be removed as later described under Compo
nent Replacement.

NOTE
Damaged injector O-rings are just one of many possible caus
es of increased fuel consumption. For more infonnation see
200 Engine-General.

To test injectors

NOTE
The infonnation below is an electrical test only. The test does
not check the spray patterns or fuel supply to the injectors. A
Saab dealer or other qualified repair shop can perfonn such a
test as part of the injector cleaning procedure.

1. Disconnect a harness connector from an injector and
connect to it an LED test light, an injector tester, or a
digital voltmeter across the connector. See Fig. 17.
When the engine is cranked, the LED should flash or
the following voltage should be present:

Injector cranking voltage (approximate VDC)

• engine temp. 32°F
• engine temp. 68°F
• engine temp. 176°F

1 volt
0.6 volt
0.3 volt

_________.

B~_______.i

Fig. 17. Special LED test light connected across fuel injector connec
tor for voltage test. Simple LED test light or digital VOM can
also be used.

NOTE
If the engine runs but you think one injector is bad, place a
screwdriver or an automotive stethoscope on the injector.
There should be a buzzing or vibration as the engine runs. If
the injector is not buzzing, check for voltage to the injector and
check its resistance as described below. If the injector is buzz
ing, very briefly unplug the hamess connector from the injec
tor with the engine running. If the injector is working correctly,
there should be a noticeable rpm drop.

2. If the light doesn't flash or there is no voltage, check for
power to the injector. There should be battery voltage
(+) at the blue/red wire of each injector connector with
the ignition key on. See Fig. 18. If not, check the wiring
to the injector using the wiring diagrams listed in 371
Wiring Diagrams, Fuses and Relays.

NOTE
If there is positive (+) battery voltage as described in step 2,
but there was no response through the LED or voltmeter in
step 1, check the wire from the control unit to the injectors. If
no wiring faults can be found, the ground signal from the con
trol unit is missing. See Electrical Checks and Component
Testing for additional electrical tests.

3. If power is present as described in the above step, un
plug the injector connectors and check the injector resis
tance. Replace the injector if the resistance is incorrect.

Injectors

• resistance

16 ohms at 68°F (20°C)

ELECTRICAL CHECKS AND COMPONENT TESTING
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pared to the oxygen outside the exhaust pipe. The bigger the
differential, the greater the output voltage. When the mixture
is rich, there is very little oxygen in the exhaust (high output
voltage). When the mixture is lean, there is an excess of oxy
gen in the exhaust (low output voltage).

Fig. 18. Checking power to injector with ignition on. Check at red-blue
wire of connector.

NOTE

Injector resistance will vary slightly depending on tempera
ture. In general, the range should be between 10 and 20
ohms.

4. If no faults are found up to this point, check the pulse
time regulation function of the control unit. Peel back
the rubber boot from the injector connector and con
nect a voltmeter to the wires in the connector. Start the
engine. Check that the voltage decreases as the en
gine warms up. The values given below are approxi
mate.

The oxygen sensor must be at a temperature of at least
600°F to generate voltage, so it is electrically heated to help it
reach operating temperature more quickly. The oxygen sen
sor is checked by seeing if it generates a voltage when the en
gine is idling at normal operating temperature.

To test oxygen sensor

Injector warm-up enrichment voltage (VDC)
• engine temp. 32°F
• engine temp. 68°F
• engine temp. 176°F

Fig. 19. Location of oxygen sensor (arrow) on turbo model (in exhaust
manifold). On non-turbo model, the oxygen sensor is mount
ed in the front exhaust pipe, near the steering rack.

1 volt
0.6 volt
0.3 volt

1. Disconnect the sensor's single black wire (sensor sig
nal wire). See Fig. 20.

If the voltage readings are incorrect, check the temperature
sensor as described above. Also check the CO reading and
the air mass meter burn off function. If these are OK, then ei
ther the wiring to the control unit or the control unit itself is
faulty. Check the control unit inputs and wiring by making the
electrical checks described below under LH Control Unit.

Oxygen Sensor
The oxygen sensor monitors the exhaust gas and provides
the LH control unit with feedback about the air-fuel ratio and
combustion efficiency. Using this information, the control unit
continuously adjusts the air-fuel mixture to ensure optimum
driveability and exhaust emissions.
The oxygen sensor is mounted in the exhaust system. See
Fig. 19. The oxygen sensor produces a small voltage (0-1
volt) based on the oxygen content in the exhaust gas as com-

ELECTRICAL CHECKS AND COMPONENT TESTING

Fig. 20. Oxygen sensor wiring connectors are located on right (pas
senger) inner fender well, just above battery.

Fuel Injection
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2. Connect the positive lead of a voltmeter to the black
wire corning 'from the sensor and connect the negative
meter lead to chassis ground. See Fig. 21. Start the car
and let it idle. The oxygen sensor should start to pro
duce a fluctuating voltage within a short period.

Fig. 22. Oxygen sensor heating coil resistance being measured
(shown schematically).

87672

If the oxygen sensor doesn't produce voltage, and the pre
heater circuit is OK, replace the sensor.

Fig. 21. Oxygen sensor output voltage being checked (shown sche
matically). Sensor should be installed and the engine should
be running.

Tightening Torque
• Oxygen sensor

40 Nm (29 ft-Ib)

Oxygen sensor
• voltage at idle

0.4 to 1 volt

NOTE
To further check sensor response to lean and rich mixtures,
slightly open the oil filler cap to create an air leak, or pull the
vacuum hose off of the fuel pressure regulator to increase fuel
pressure.

3. If the sensor does not emit a fluctuating voltage, turn
the engine off and check the sensor's preheater circuit.
Disconnect the two-wire connector and check for bat
tery voltage at the connector with the engine running. If
voltage is not present, check the wiring to the preheater
and check the preheater fuse. If voltage is present,
check the preheater coil resistance. See Fig. 22. If any
faults are found, replace the sensor.

NOTE
Coat the oxygen sensor threads with an anti-seize compound
before installation. Do not get the compound on the sensor tip.
This can damage the sensor.

Automatic Idle Control (AIC) System
The AIC system maintains idle speed through the AIC idle
control valve. See Fig. 23. The system compensates for en
gine load and engine operating conditions, so periodic adjust
ment of the idle speed is unnecessary. The AIC valve is
controlled by the LH control unit.

NOTE
On 1986 through 1988 models, the preheater fuse is in-line, in
the engine compartment on the right-hand side fender. On
1989 and later cars, the fuse is in the main fuse/relay panel
(position no. 1). On 1985 models, the preheater is not fuse
protected.

L

Oxygen sensor
• preheater resistance

_

---_..- -

87674-$ 1/138
- - - - - - - - - - 

Fig. 23. Ale valve.

approx. 4 ohms

ELECTRICAL CHECKS AND COMPONENT TESTING
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The LH control unit monitors engine rpm and other operat
ing conditions such as air conditioning and automatic trans
mission loads, and then sends an electrical signal to open or
close the valve. This changes the amount of air that bypasses
the closed throttle valve.

NOTE
If you suspect an intermittent fault, lightly tap the valve while
you are testing resistance.

LH 2.4

NOTE
There are three different idle control valves used on the cars
covered by this manual, depending on the fuel system. These
valves operate differently and are not interchangeable be
tween fuel systems.

On LH 2.4 and LH 2.4.2 fuel injection, the AIC function is
completely adaptive. The control unit remembers how far the
valve was open the last time the engine was at idle and reverts
to this as a base setting. In addition, the valves used on these
models have a limp-home feature that maintains a fixed idle
speed in the event of an AIC valve failure. This idle speed is
approximately 1,200 rpm on cars with LH 2.4 and 850 rpm on
cars with LH 2.4.2.
Before proceeding with troubleshooting an idle problem,
check that the throttle position sensor is working correctly as
described earlier under Throttle Position Sensor. On cars
with high mileage, enough residue and dirt may collect on the
throttle valve plate and bore to restrict air flow and affect the
AIC system. remove the AIC valve and the air intake duct from
the throttle housing. Clean both the AIC valve and the throttle
plate and bore. Reinstall the valve and duct and run the en
gine to check idle.

_ _ _ _ _8_7_675

Fig. 24. Idle control valve terminals.

Table j. Ale Valve Resistance
Fuel System

Test terminals

LH 2.2

1and2
2 and 3
1 and 3

I

Resistance (ohms)

~

_I

.

---_.~--_.----

20±2

I 40±4
- ---t

LH 2.4
LH 2.4.2

1 and 2
1 and 2
2 and 3

!

8±2

-r-
I

I

10-15

10-15

I

NOTE
On models with LH 2.2 fuel injection, the base idle may need
to be reset after this procedure. See LH Fuel Injection Ad
justments as described below.

I

3. With the valve's harness connector disconnected,
check for voltage at the blue/red wire in the connector.
When the ignition is turned on there should be approx
imately battery voltage.

To test Ale system
1. With the engine running, check that the idle control
valve is buzzing. On cars with air conditioning (AlC) or
automatic transmission, turn on the AlC or shift the car
into drive. Idle should remain steady or increase slightly.
2. If the valve is not buzzing, or if idle decreases, stop the
engine and disconnect the harness connector from the
valve. Check the resistance of the valve across its ter
minals. Fig. 24 shows the valve terminals. Table j lists
the test terminals and results. If resistance is incorrect,
replace the valve. If resistance is OK, test for power to
the valve as described below.

NOTE
On models with LH 2.2 fuel injection, the voltage will be mo
mentary-only for as long as the fuel pump relay is closed. To
get a constant voltage supply, run the engine.

4. If there is no voltage at the connector, check the wiring
to the valve's connector. See 371 Wiring Diagrams,
Fuses and Relays.

NOTE
On LH 2.2, the Ale valve receives positive (+) battery voltage
from the fuel pump relay. On LH 2.4 and LH 2.4.2, the valve
receives voltage from the system relay.

ELECTRICAL CHECKS AND COMPONENT TESTING

Fuel Injection
5. If voltage is present as described in step 3, check the
wiring between the control unit and the valve and fix
any breaks. If no wiring faults are found, check the LH
control unit signal to the AIC valve. If the signal to the
valve is as specified, the AIC valve is probably faulty
and should be replaced.

240-19

earlier. Remove the control unit, unplug the connector, and
make tests from the back of the connector to avoid damaging
connector terminals. See Fig. 25. Control unit connector ter
minals are shown in Fig. 26. Table k and Table I list the tests
and correct test results.

NOTE
• On cars with LH 2.2, the AIC valve control signal can be
checked using a duty cycle meter (or dwell meter) as de
scribed below under LH Fuel Injection Adjustments.
• On cars with LH 2.4 and LH 2.4.2, the AIC valve control sig
nal can be checked by making the electrical tests outline be
low under LH Control Unit.

There are some additional inputs to the control unit that af
fect idle speed (i.e. throttle position, AlC-on signals, and AlT
Drive position). To check these signals, make the electrical
tests described below under LH Control Unit.

Fig. 25. For access to back of connector terminals when testing, dis
connect connector and remove rubber gasket.

LH Control Unit

LH 2.2
13 12 11 10 9

The following voltage and continuity tests will help deter
mine whether there are faults in the wiring or components that
provide information to the LH control unit. If all inputs and wir
ing are OK but operational problems still exist, the control unit
itself may be faulty.
Generally, a complete absence of voltage or continuity
means there is a wiring or connector problem. See 371 Wir
ing Diagrams, Fuses and Relays for help in diagnosis. Test
results with different values than those specified do not nec
essarily mean that a component is faulty. Check for loose con
nections or connections that are inadequate due to corrosion
or contamination. If the results are still incorrect, test the com
ponent itself.

8

7

6

5

4

3

2

1

DDDDDDDDDDDCID
DDDODDDDDDOJ

0

25 24 23 22 21 20 19 18 17 16 15 14

LH 2.4, LH 2.4.2
18 17 16 15 14 13 12 11 10 9

8

7

6

5

4

3

2

1

DDDDDDODODDDDOOCIDD 0
DODDDDDDDDODDDODD
35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19

Terminals viewed from back of connector
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Make these tests at the LH control unit connector using a
digital VOM. The control unit is mounted in the passenger
compartment, in the passenger-side footwell. See Fig. 8 given

Fig. 26. Terminal identification for LH fuel injection control unit con
nectors. Take care not to damage connector terminals with
test probes.

ELECTRICAL CHECKS AND COMPONENT TESTING
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CAUTION

NOTE
• On cars with LH 2.4 and LH 2.4.2 fuel injection, disconnect
ing the control unit connector will erase the control unit's
adaptive and diagnostic memory. When the engine is restart
ed it may operate erratically. The engine must be driven for at
least 30 minutes for the adaptive memory to be reset.

• Always connect or disconnect the control unit connector and
meter probes with the ignition off to avoid damage to electron
ic components.
• On models with LH 2.4 and LH 2.4.2, always wait at least 40
seconds after turning off the ignition before removing the con
trol unit connector. If the connector is removed before this
time, residual power in the system relay may damage the con
trol unit.

• The electrical tests below call for measuring voltage, current
or resistance using a digital volt-ohm meter (DVOM) or a mul
timeter. Using an analog meter may damage the control unit
or other solid state components

Table k. LH 2.2 Electrical Tests
Component or circuit

Test terminals (Test con
ditions at LH connector
unless otherwise noted)

Test conditions

I
I

-L-------

.--

Control unit power (switched), fuse 22

Test value

'I

18 and ground

Ignition on

Approximately 12 volts
(battery voltage)

- 

Control unit grounds

Ignition on

18 and 5,18 and 11,
18 and 25

I

I
I

-------

--

System relay

Approximately 12 volts
(battery voltage)

I
I

-

-

~

I

----._----- 

-

----------~---._.

System relay closes, power
to pin 9, power to pin 2 of air
mass meter

Jumper terminals 5 and 21

---+-

Fuel pump relay
(see 234 Fuel Pump and Fuel Tank)

Fuel pump runs, power to
oxygen sensor preheater
(blue/red wire), power to
fuel injectors (blue/red wire)

Jumper tenninals 5 and 17,
and 21 and 25

I
I

i

I

I

Ignition pulse signal

~

i

Coolant temperature sensor
/---

- 

-

~engine

1 and 25

I

2 and 25

I

-I ~hrottle

-

.-

3 and ground

Throttle position sensor

Continuity

closed

Throttle wide open

I

No continuity
Continuity

--

--

Ignition on, transmission in
Drive

4 and 25

Automatic transmission switch
(see 444 Automatic Transmission
Controls)

Resistance according to

~able g shown earlier

Throttle 1/2 open

12 and ground

2-3 volts (VAC)

I

- -

Approximately 12 volts
(battery voltage)

-----

AIC valve
/---

Fuel injectors

~

I

I
I

1----------

Air conditioning ON signal

i

40±4 ohms

10 and 23
I

13 and socket 87 of fuel
pump relay

4 ohms
I

I

12 and 16

Jumper sockets 16 and TK
of AlC compressor relay

Continuity

20 and 25

Oxygen sensor connected

No continuity

Separate connector and
connect green wire to
ground

Continuity

Disconnect EZK control unit
connector, bridge terminals
7 and 8 of connector

Continuity

I

I
I

Oxygen sensor
I

- -

Signal to EZK ignition system (ex. turbo
models) (see 340 Ignition System)

3 and 24

ELECTRICAL CHECKS AND COMPONENT TESTING
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Table I. LH 2.4 and LH 2.4.2 Electrical Tests
Component or circuit

-

Test terminals (at discon
nected LH connector un
less otherwise noted)

Test conditions

-~~~--~------+_~~--~~~~~~~ -----t-~~~-----------

Control unit power (switched), fuse 22

I

Test value

I

35 and ground

---

Ignition on

Approximately 12 volts
(battery voltage)

~~Control unit power(con-s-ta-n-t-)~~~~~~~4~a-n-d-g-~~u-n-d~~-~--~---~~~~~~-~~'~~~-~~~-~-~ro~mate~~2vo~-~--~
.

CO:~~'t~g~rOU_n_ds_~_~~ ~~~~~-----t-+-4Juamndp~e5r'4tear-mndln1a7IS
__

System relay

and

~I

~

-17 and 21
,

I

-

I

I

--.. - - - - - . - - - - - - - - - - - -

Fuel pump relay (see 234 Fuel Pump and
Fuel Tank), power from system relay,

__~g_x:_j~:~ :::s::i:::~~~:O=:;
f----C-oo-I-a-nt-t-e-m-p-e-ra-t-u~re-s-e-n-s-o--r--

Jumper terminals 5 and 20,
and 17 and 21

11

11

Ignition pulse signal (LH 2.4.2)

1-

- - -

------~--I

I

I

I"Crank engine

2 and ground

Fuel pump runs, power to
blue-red wire at oxygen

_·_:~:7~~~o_~_:_:_~_;o_r

----+~d17---------~ - I~~-----------------

Throttle position sensor (LH 2.4)

Relay closes, power to pin
9, power to pin 5 of air mass
meter, power to fuel
injectors (blue/red wire)

I

I

17-~~-- ------~-

volts

r ---------1

I

a~17---- ---~c;;;;;kengi~~
and

t:~[~~~~~~~~)2
(battery voltage)

~~

. - 6.5-;~lts (VAC)- - - - - - - 
Resistance according to
Table 9 shown earlier

Th rottle closed

Continuity

Throttle 1/2 open

No continuity

Throttle wide open

Continuity

i
I

3 and ground

Throttle potentiomete-r-(-L-H~2-.4-.-2-)~~~~~l-2-a-n-dl-0~

~---

---1--

--~~-~

I'

-~--

---

---------------------

-

Automatic transmission switch. (see 444
Automatic Transmission Controls)
---~------

-----------~--~

-----+-----~----~-

I ~g~nition on, transmission in

30 and 17

Approximately 12 volts
(battery voltage)

Drive

----------- --- - - -

-~~---------------+-----~-----~~~~

AIC valve (LH 2.4)

33 and 17

LH control unit connector
connected, engine running,
probe terminals from rear of
connector
-

f----~~~~~~-

~-~-

-~-~

Approximately 8 volts at
idle. Voltage should drop as
load increases
-----

~-----~--~~~~-

LH control unit connector
connected, engine running,
probe terminals from rear of
connector

AIC valve (LH 2.4.2)

--~~~~~~~---

Approximately 7 volts at
idle. Voltage should drop as
load increases

~-~~- -----~~~--~~-

----~--~-~----

4 ohms

18 and socket 87 of system
relay

Fuel injectors

Resistance according to
Table i shown earlier

I

I

---'--~~-~~~

14 and ground

Air conditioning ON signal (LH 2.4)

I

I

-~

--~---~-----~~--

-----~-~~~~t--~----~--~~~~

LH control unit connector
connected, engine running,
probe terminals from rear of
connector
---~~

~--~~~~~--

24 and 17

Oxygen sensor

-

~-------~~--- - ~ - - - - ~ -

---f--~~--~~~~-

EGR modulating valve (where applicable~
see 254 Exhaust Emission Control)

19 and 17

--

I

less than 0.1 volt with AlC
off and battery voltage with
AlC on.

--+~~~~~-----~---j-~~--~--~~~-~---

14 and ground11 and
ground

Air conditioning ON signal (LH 2.4)

LH control unit connector
connected, engine running,
probe terminals from rear of
connector

I

less than 0.1 volt with AlC
off and battery voltage with
AlC on.

--~~-+-~~~~----------~-

Oxygen sensor connected

No continuity

Separate connector and
connect green wi re to
ground

Continuity

Ignition on

Approximately 12 volts
(battery voltage)

j-----~-------- -----------------~-i

continued on next page
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Table I. LH 2.4 and LH 2.4.2 Electrical Tests (continued)

Component or circuit

Test terminals (at discon
nected LH connector unless otherwise noted)

Test conditions

Test value

1---

EGR valve temperature sensor (where
applicable-see 254 Exhaust Emission
Control)

23 and 17

Run engine at operating
temperature. Tum off
engine and disconnect
control unit connector (after
waiting 45 seconds)

Resistance should measure
several megohms

Charcoal canister purge vaive(ELCD) (see
254 Exhaust Emission Control)

27 and 17

Ignition on

Approximately 12 volts
(battery voltage)

Vehicle speed sensor

34 and ground

Ignition on, raise front of car
and rotate front left wheel
slowly

Voltage altemates between
0.5 and 5.0 volts

Upshift light

Jumper26 and 17

I Ignition on

Light illuminates

Ignition on

Light illuminates

i

Check Engine light

Jumper22 and 17

COMPONENT REPLACEMENT
To remove LH control unit
1. Disconnect the negative (-) battery cable.
2. Remove the door sill plate from the passenger side of
the car. Peel up the lower front edge of the door weath
er stripping.
3. Remove the trim plate holding the carpet to the front
side panel and peel the carpet until the control unit and
relays are visible.

3. Drain approximately 4 quarts of coolant from the cool
ing system. This is so that coolant will not leak out
when the sensor is removed. See 261 Radiator and
Cooling System.
4. Disconnect the sensor wiring and remove the sensor
using a 3/4 in. deep-well socket.
5. Before installing the new sensor, check the mating sur
face on the intake manifold. Use a new copper sealing
washer.

Tightening torque
• Coolant temperature sensor

4. Unplug the control unit harness connector by releasing
the fastener and then pivoting the connector up and off
of the unit.
5. Remove the mounting screws holding the control unit
to the body.

20 Nm (15 ft-Ib)

Installation is the reverse of removal. Refit the pressure reg
ulator and crankcase ventilation hose. Make sure the LH sys
tem grounds are properly replaced on the pressure regulator
mounting.

Installation is the reverse of removal.

To remove throttle position sensor
To remove coolant temperature sensor
1. Detach the crankcase ventilation hose from the valve
cover.
2. Unbolt the fuel pressure regulator and its mounting
bracket from the cylinder head and push it to one side.

NOTE
On some models, it may be necessary to remove the regulator
completely for access to the temperature sensor.

1. Unplug the harness connector from the sensor. See
Fig. 12 given earlier.
2. Remove the mounting screws holding the sensor to the
side of the throttle housing.
Installation is the reverse of removal. On LH 2.2 and LH 2.4,
the switch must be adjusted as described below under LH
Fuel Injection Adjustments.

To remove air mass meter
1. Loosen the large hose clamp securing the rubber duct
to the air mass meter.

COMPONENT REPLACEMENT

Fuel Injection
2. Disconnect the harness connector from the meter.

3. Release the two spring clip fasteners 'from the air
cleaner housing cover. See Fig. 27. Remove the air

240-23

WARNING
Wrap a clean shop towel around the banjo bolts before loos
ening them.

mass meter from the duct and cover.

CAUTION
To prevent damaging the fuel rail assembly, use an open-end
wrench on the flats on the rail to hold it steady while loosening
the fuel lines.

Fig. 27. Air mass meter and spring clip,

Installation is the reverse of removal. Where applicable,
make sure the ridge in the air mass meter and the recess in
the air cleaner cover are aligned before fastening the spring
clips.

To remove fuel injectors
WARNING
Fuel will be expelled when fuel lines are disconnected. Do not
smoke or work near heaters or other fire hazards. Keep a fire
extinguisher handy.

CAUTION
Absolute cleanliness is essential when working with fuel cir
cuit components. Even a minute particle of dirt can cause
trouble if it reaches an injector. Thoroughly clean the unions
before disconnecting any fuel lines. Use clean tools.

Fig. 28. Fuel rail assembly and fuel lines (arrows).

4. Remove the bolts that hold the fuel rail to the intake
manifold and pull the fuel rail away complete with injec
tors.
5. To remove the injectors from the fuel rail, pry off the re
taining clips, then twist the injectors slightly and pull
them off.
When installing the injectors, 'fit new O-rings to the injectors.
For ease of installation, lightly lubricate the O-rings with petro
leum jelly. Install the injectors to the fuel rail but do not install
the retaining clips. Position the fuel rail and injectors on the in
take manifold. Make sure that injectors and the fuel rail are ful
ly seated and then install the retaining clips and mounting
bolts. Reconnect the fuel hoses to the fuel rail. Reconnect the
crankcase ventilation hose.

To remove fuel pressure regulator
1. Detach the crankcase ventilation hose from the valve
cover.
2. Unplug the wiring harness connectors from the injec
tors. Free the wiring harness from the fuel rail by undo
ing the clips. Carefully pull the harness to the side.

WARNING
Fuel under pressure will be expelled when fuel lines are dis
connected. Do not smoke or work near heaters or other fire
hazards. Keep a fire extinguisher handy.

3. Disconnect the fuel inlet and outlet hoses on the fuel
rail by removing the banjo bolts. See Fig. 28.

1. Disconnect the vacuum hose from the regulator.

COMPONENT REPLACEMENT
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2. Disconnect from the regulator the fuel hose coming
from the fuel rail.
3. Remove the fuel pressure regulator mounting bolts and
lift out the regulator and its bracket. Disconnect the fuel
return hose from the regulator. Remove the regulator
from the bracket.
Installation is the reverse of removal. Remember to recon
nect the ground wires to the fuel pressure regulator mounting
bolt.

To remove AIC valve

Base idle speed is set by reading the control unit signal to
the valve. This signal is known as the duty cycle. It is the ratio
of on-time to off-time of voltage and is expressed as a percent
age. It is measured using a duty cycle or dwell meter.

NOTE
• Rememberthat 100% on a duty cycle meter corresponds to
90° on a dwell meter.
• The test meter must be a quality digital dwell meter, with an
accuracy of at least 0.5%. Using an inexpensive analog meter
that has an error of 2° would result in a selling 25% out of cal
ibration.

1. Disconnect the harness connector from the AIC valve.
2. Loosen the valve's hose clamps and disconnect the
hoses from the valve. See Fig. 29.

To adjust AIC valve and basic idle speed
(LH 2.2)

NOTE
For the most accu rate adjustment, the engine should be at op
erating temperature, the ignition timing and idle mixture
should be checked and adjusted if necessary.

1. Back off the dashpot so that the plunger no longer con
tacts the throttle lever. See Fig. 30, Check that there is
slack in the accelerator cable. If necessary, loosen the
cable.

Fig. 29. AIC valve hose clamp being loosened,

3. Remove the valve bracket mounting bolt and remove
the valve from the bracket.
Installation is reverse of removal. On models with LH 2.2,
adjust the base setting of the valve as described below.

LH FUEL INJECTION ADJUSTMENTS
Except for the adjustment of the throttle position sensor, all
of the adjustment described below are for cars with LH 2,2
only, Cars with LH 2.4 and LH 2.4.2 are fully adaptive and do
not require any adjustments.
Setting the base idle speed ensures that the AIC idle control
valve is operating in about the middl,e of its range under nor
mal conditions. Base idle speed is set at the factory and does
not normally need to be checked or adjusted, unless repairs
are made to the throttle valve or housing.

LH FUEL INJECTION ADJUSTMENTS

Fig. 30. Dashpot plunger should be backed off throttle lever (arrow),

2. Loosen the screws for the throttle position sensor so
that it doesn't affect the throttle valve. Disconnect the
sensor harness connector and connect a jumper wire
as shown in Fig. 31. This will simUlate a closed-throttle
signal.

Fuel Injection

87681-S2l1356
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Fig. 33. Meter leads connected to idle control valve terminals 2 and 3
(valve terminal 4 and 5).

Fig. 31. Jumper terminals 1 (gray wire) and 2 (black-white wire) of

throttle position sensor connector. Connect wire from back of
connector to prevent damage to terminals.

NOTE

Make sure all other electrical accessories on the car are off.
Make all adjustments to idle only when the fan is off.
3. Loosen the throttle stop screw locknut and back out the
screw until it is no longer contacting the throttle lever.
See Fig. 32. Thread the screw in until it touches the le
ver then turn it an additional 3/4 turn. Tighten the lock
nut.

6. Depending on the throttle housing, turn either the throt
tle valve stop screw (Fig. 32) or the throttle valve air
bleed screw (Fig. 34) out until the duty cycle is 38%
(34 0 dwell).

NOTE

If the correct reading cannot be obtained, check for intake air
leaks or other engine problems.

87682-S2l1175

Fig. 32. Throttle stop screw and locknut (arrow).

4. Working from the rear of the AIC valve's harness con
nector, connect the dwell meter to terminals 2 and 3.
See Fig. 33. Connect the tachometer.
5. Start the engine and let it run until the radiator fan cy
cles at least once.

Fig. 34. Throttle valve air bleed screw (arrow) used on early models.
Later models with LH 2.2 do not have this screw.

LH FUEL INJECT/ON ADJUSTMENTS
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7. Next, turn the screw back in until the meter reading is
as specified in the table below.

NOTE

3. Rotate the switch so that the switch is just open (no
continuity), then rotate the switch in the opposite direc
tion until the switch just closes (continuity). Rotate the
switch a bit further (approximately.5 mm/.020 in.) in the
same direction and tighten the screws.

When the correct reading is obtained, the base idle speed
should be 850±50 rpm. If it isn't, check for intake air leaks or
other engine problems.

NOTE
Rotation of the throttle position sensor too far can cause the
switch to hold the throttle open. This may lead to excessive
idle speed.

Base Idle Speed (at 850±50 rpm)
• Duty cycle
• Dwell

33%
30°

8. Lock the adjusting screw and recheck the reading.
9. Turn off the engine and remove all test equipment. Re
set the dashpot and throttle switch as described below

To adjust throttle position sensor (LH 2.2 and
LH 2.4)
The th rottle position sensor has two switches in the housing
that provide a ground signal whenever the throttle is fully
closed or fully open.
1. Loosen the switch mounting screws.
2. Attach a VOM to terminals 1 and 2 of the switch to mea
sure continuity. See Fig. 35.

4. Check that the switch opens (no continuity) as the
throttle is just opened from idle.
5. Connect the ohmmeter to terminals 2 and 3 to check
the full throttle switch contacts. There should be no
continuity until the switch is almost fully open. At 72° of
open throttle, the switch should close (continuity). If the
contacts do not close, the switch should be replaced.

To check basic setting of fuel injection system
(LH 2.2)
The procedure below should only be carried out when the
engine function has been disturbed, such as for the replace
ment of the air mass meter or after major engine work has
been completed. Saab does not recommend any specified in
terval for this check. For the most accurate results, a high
quality digital multimeter should be used.
1. Run the engine until it reaches operating temperature.
2. Connect the positive lead of a voltmeter to the black
wire coming from the oxygen sensor. Connect the neg
ative lead to chassis ground.

NOTE
Do not disconnect the wires from the oxygen sensor.

3. With the engine running, check the voltage signal com
ing from the oxygen sensor. The voltage should be fluc
tuating around the middle of its operating range.

Oxygen sensor
3

2

1

(lffiijJ

• voltage at idle, engine
fully warmed. . . . . . .. approx. 0.5 volts (fl uctuating)

NOTE
Fig. 35. Ohmmeter shown connected to throttle position sensor.

LH FUEL INJECTION ADJUSTMENTS

If the sensor is not putting out a signal or if the signal is not
fluctuating, make sure the oxygen sensor system is function
ing correctly as described earlier under Oxygen Sensor.

Fuel Injection
4. If the voltage is too high or too low, turn the engine off
and remove the harness connector from the air mass
meter. Connect a digital ohmmeter across terminals 3
and 6 of the meter and measure the resistance.

Air Mass Meter Base Setting
• resistance measured at meter
terminals 3 and 6

240-27

8. Install a new anti-tamper plug anti-tamper plug from the
side of the air mass meter.
If the correct oxygen sensor reading still cannot be ob
tained, check the wiring between the air mass meter and the
control unit. Test the oxygen sensor and its circuit. Try substi
tuting a known good air mass meter or oxygen sensor. If no
faults can be found, the LH control unit may be faulty.

380 ohms

To adjust dashpot (LH 2.2)
5. If the resistance reading is incorrect, remove the anti
tamper plug from the side of the air mass meter. See
Fig. 36. Turn the screw until the correct reading is ob
tained.

NOTE

The dashpot is mounted to the throttle housing and holds
the throttle valve open for a moment when the throttle is
closed suddenly. This helps reduce the exhaust emission of
unburned fuel. A defective or misadjusted dashpot may be the
cause of a high idle or the cause of an idle that takes a long
time to return to normal when the throttle is released.

If a reading of 380 ohms cannot be obtained, the air mass
meter is faulty and should be replaced.
NOTE

Before making the adjustment below, check that the basic
throttle adjustment is correct.

r
=

(I

1. With the engine at operating temperature, rev the en
gine up to at least 3000 rpm, then release the throttle
and check that the engine speed returns to normal
within 3 to 6 seconds. If the dashpot fails this test, pro
ceed with dashpot adjustment.

/

( ,i

,'.

I

.~
'-..

Fig. 36. Air mass meter anti-tamper plug (arrow).

2. Loosen the dashpot locknut and turn the dashpot so
that its operating rod moves away from the throttle le
ver. See Fig. 29 above.
3. Rev the engine up to the speed given below and hold
the engine speed steady. Turn the dashpot in until its
rod just touches the throttle lever. See Table n.Tighten
the locknut.

Table n. Dashpot Adjustment Specifications
6. Reconnect the harness connector and start the car.
Recheck the voltage signal at the oxygen sensor as de
scribed above. The voltage should now be fluctuating
around the middle of its operating range (approximate
ly 0.5 volts)
7. If the sensor vo~age is incorrect, adjust the screw in the
side of the air mass meter until the oxygen sensor volt
age is correct.

Model

Speed at which dashpot rod
touches throttle lever

Non-turbo

2500±100 rpm

Turbo

2600± 100 rpm

4. Recheck dashpot operation. If it still fails the test, replace it.

LH FUEL INJECTION ADJUSTMENTS
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252 Exhaust System
General

252-1

Exhaust System

252-1

To remove and install exhaust system

Exhaust Manifold

252-1

To remove and install exhaust manifold
(normally-aspirated engine)
To remove and install exhaust manifold
"
(turbo engine)

252-4
252-5

252-4

GENERAL
Fig. 1 and Fig. 2 are exploded views of the exhaust systems
used on the cars covered by this manual. Proper exhaust and
emission system functions depend on each component being
free 'from holes, with air-tight seals at all joints. Exhaust sys
tems components are subjected to vibration, extreme temper
atures and road hazards. Although the exhaust system is
designed to be maintenance free, regular inspection is war
ranted due to these harsh operating conditions.
The catalytic converter is similar in appearance to a small
muffler and is mounted to the front pipe. Its chemically-reac
tive core contains surfaces coated with precious metal cata
lysts. These catalysts promote chemical reactions in the
exhaust gases to reduce the quantity of harmful pollutants in
the gases. Under normal conditions, the catalytic converter
does not require replacement unless it damaged.
The catalytic converter reduces emissions most efficiently
when the percentage of oxygen in the exhaust system falls
within a narrow range. The oxygen sensor monitors the ex
haust gas and provides feedback about combustion efficiency
to the fuel injection control unit. For information on testing and
removing the oxygen sensor, see 240 Fuel Injection. For in
formation on testing other emission control systems, including
the EGR system, see 254 Exhaust Emission Control.

1. Raise the car to a safe level.

WARNING
Never work under a lifted car unless it is solidly supported on
stands designed for the purpose. Do not work on a car that is
supported solely by a jack.

2. Remove the bolts securing the front exhaust pipe to the
exhaust manifold or turbocharger.
3. Loosen all clamps and flange bolts.
4. On turbo models, remove the front pipe-to-transmis
sion bracket.
5. Detach the rubber mountings. Separate and remove
the pipes and mufflers as necessary. Be sure to inspect
the heats shields while the system is removed.

CAUTION
Inspect the heat shields carefully whenever the exhaust sys
tem is removed, especially the front heat shields. See Fig. 3.
The front shields protect the ignition switch wiring hamess
from the heat of the hot catalytic converter. If these shields are
deteriorated or damaged, they should be replaced

WARNING
Toxic exhaust gases are colorless and odorless. Do not run
the engine in a non-ventilated area. Repair any structural
damaged to the body that would allow the entrance of exhaust
gases.

EXHAUST SYSTEM
To remove and install exhaust system
New fasteners, rubber hangers and clamps are always rec
ommended. Gaskets should be replaced whenever the
flanged joints are disconnected.

Installation is the reverse of removal. Loosely install and as
semble the complete system. Then evenly tighten the clamps
and mounting bolts. Make sure that no part of the exhaust sys
tem contacts any part of the body.
Make sure the rear retaining rings are slightly preloaded to
ward the front of the car. See Fig. 4. Install the clamps 9 rnm
(1/3 in.) from the ends of the pipes. See Fig. 5. When installa
tion is complete, start the engine and check for leaks by briefly
placing a clean rag over the tailpipe and listening for hissing
sounds. If any leaks are present, loosen the system fasteners
and readjust the system. Check the system alignment by driv
ing the car over rough road surfaces to check if the system
contacts the underbody.

EXHAUST SYSTEM

252-2

Exhaust System

Upper front
heat shield

Gasket

Lower front
heat shield

Retaining
bracket

B7035-SR8814-900 USA

Fig. 1. Exploded view of exhaust system used on cars with normally
aspirated engines.

EXHAUST SYSTEM

Exhaust System

252-3

Middle
extension
pipe

Retaining ring

\
Clam"
Fig. 2.

Rear muffler

87046-SF2793 AA890

Exploded view of exhaust system used on cars with turbo
charged engines.

EXHAUST SYSTEM
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Exhaust System

NOTE

Anti-seize compound used on threaded fasteners and ex
haust pipe joints will make future replacement easier.

~
~

~I'

-t;:2-5

-------li

i

CAUTION

Do not let anti-seize compound or penetrating oil come in con
tact with the slit portion of the oxygen sensor body. The oxy
gen sensor will be destroyp.d.

-r

-----1-·t
I

__________ JI

9± 2.5

l

i \
r--.....
~~ '----.:~
87110-S2I1110

o
Fig. 5. Exhaust system clamps should be installed 9 mm (1/3 in.)
from end of pipe.

EXHAUST MANIFOLD

Front heat shield

87116-S2I1123

The exhaust manifold is made of cast iron. Normally-aspi
rated models use a two-piece manifold assembly. Turbo mod
els use a one-piece manifold. See Fig. 6. Always use a new
manifold gasket when installing the manifold.

CAUTION

Do not let cold water come in contact with a hot exhaust man
ifold or turbocharger. The manifold could crack as a result.

Rear heat shield (turbo)

87116-S2l1122

Fig. 3. Exhaust system heat shields.

To remove and install exhaust manifold
(normally-aspirated engine)
1. On cars with manual transmission, remove the oil filler
pipe from the side of the transmission. Plug the open
ing in the transmission.
2. Separate the front exhaust pipe from the manifold.
3. Remove the mounting bolts from the center manifold
and remove it from the cylinder head.
4. Remove the upper-left manifold mounting stud from the
cylinder head by locking two nuts on the stud. Use the
inner nut to thread the stud out.
5. Remove the remaining mounting bolts from the outer
manifold_ Remove the manifold by pivoting the front
end up while lifting it off the studs. See Fig. 7.

Fig. 4. Rear muffler retaining ring shown preloaded for exhaust
system expansion.

Installation is the reverse of removal. Use new mounting
nuts, tightening them evenly to their specified tightening
torque.

Tightening torque
normally-aspirated engine
• exhaust manifold to cylinder head .. 20 Nm (15 ft-Ib)

EXHAUST MANIFOLD

Exhaust System
Normally-aspirated engine

l

252-5

To remove and install exhaust manifold (turbo
engine)
1. Remove the battery from the car.
2. Remove the ignition distributor as described in 340 Ig
nition System.
3. Remove the distributor heat shield from the cylinder
head.
4. Disconnect the turbocharger air intake pipe, air outlet
pipe and oil supply pipe from the turbocharger. Discon
nect the turbocharger oil supply pipe from the engine.

87117-$211121

Turbocharged engine

5. On 1988 and later models, drain the cooling system as
described in 261 Radiator and Cooling System. Then
remove the coolant lines from the turbocharger.
6. Remove and label the small pressure hoses from the
APe solenoid on the radiator crossmember.
7. Where applicable, disconnect the EGR pipe from the
exhaust manifold and from the EGR valve.
8. Remove the mounting bolts from the turbo unit bracket
at the transmission.

i
I

I~

-------

87117-$211136

9. On cars with manual transmission, remove the oil filler
tube from the side of the transmission. Plug the open
ing in the transmission.

Fig. 6. Exhaust manifolds.

10. Disconnect the oil return pipe from the turbocharger.
11. Unbolt the front exhaust pipe from the turbocharger.
12. Remove the exhaust manifold mounting nuts, spacers,
and washers. Slide the manifold with turbocharger off
the studs and out of the car. Separate the turbocharger
from the exhaust manifold, if necessary.
Installation is the reverse of removal. Use new mounting
nuts, tightening them evenly to their speci'fied tightening
torque. Replace the manifold gasket. Replace all turbocharg
er oil line seals and gaskets. For additional information on the
turbocharger see 291 Turbocharger.

87125-3211167

Tightening torque
turbo engine
• exhaust manifold to cylinder head .. 25 Nm (18 ft-Ib)

Fig. 7. Exhaust manifold being removed,

EXHAUST MANIFOLD
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254 Exhaust Emission Control
General

254-1

Evaporative Loss
Control Device (ELCD)

254-1

Exhaust Gas Recirculation
System (EGR)

254-3

Electronic EGR System (1990 and later
Californian and SPG models only

To test EGR valve
To test modulating valve and signal
to modulating valve
To test EGR temperature sensor

254-3
254-4
254-4

TABLES

a. ELCD Systems Applications

254-1

254-3

GENERAL
This repair groups covers only the Evaporative Loss Con
trol Device (ELCD) and the Exhaust Gas Recirculation (EGR)
system. For repair and troubleshooting information of other
emissions-related systems, such as the oxygen sensor sys
tem, the throttle dashpot, and the Automatic Idle Control (AIC)
system, see 240 Fuel Injection.
For proper exhaust emissions, a number of engine systems
(ignition, fuel injection, and emission controls) must be func
tioning correctly. Because of the interrelation of these sys
tems, it is difficult to isolate general driveability problems by
examining a single emission control system. For this reason,
engine management and driveability troubleshooting informa
tion can found in 200 Engine-General. This information is
organized to help isolate problems and suggest more specific
troubleshooting steps by taking all of the interrelated systems
into consideration.

NOTE
Cars with LH 2.4 and LH 2.4.2 fuel injection systems feature
built-in diagnostic circuitry that detects and stores system
faults in the LH control unit's memory, including emissions-re
lated faults. When a system compensates for values that are
outside the permitted limits, a fault code is generated in the
control unit's memory. It is highly recommended that checking
for any faults codes be the first step in diagnosing an emis
sions-related fault. See 240 Fuel Injection for instructions on
viewing the fault codes.

EVAPORATIVE LOSS CONTROL DEVICE
(ELCD)
All 900 models use a charcoal-filter canister to absorb va
pors from the fuel tank. This system is known as the Evapora
tive Loss Control Device (ELCD). See Fig. 1. The fuel tank is
vented to the canister and the canister is in turn vented to the
intake manifold via the ELCD valve. When the engine is run

ning, the accumulated vapors in the canister are drawn
through the open ELCD valve and into the engine to be
burned. The charcoal canister is mounted in the driver's side
wheel well, behind the headlight. The ELCD valve is mounted
to the top of the canister. Two types of ELCD systems are
used, depending on the fuel system installed. See Table a.

87918-S2l118

Fig. 1. Evaporative Loss Control Device (ELCD) system. Note how
hoses run through headliner.

Table a. ELCD Systems Applications
Fuel Injection Systems'

ELCD System

LH 2.2

Vacuum operated

LH 2.4, LH 2.4.2

Electronically controlled

'see 240 Fuel Injection for system identification

The ELCD valve controls the amount of fuel vapors drawn
into the engine and therefore can affect the fuel mixture and
exhaust emissions. A fault in the ELCD system can often re
sult in an overly lean or an overly rich mixture, causing drive
ability problems, especially at idle.

NOTE
On most models, charcoal canister replacement is a mainte
nance procedure scheduled at a specified mileage interval.
See 1 LUBRICATION AND MAINTENANCE for the recom
mended service interval.

EVAPORA TlVE LOSS CONTROL DEVICE (ELCD)

254-2

Exhaust Emission Control

On models with LH 2.2 fuel injection, a vacuum-operated
diaphragm valve on the canister controls when fuel vapors are
drawn into the engine. See Fig. 2. Vacuum from the intake
manifold opens the valve during cruising.
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Fig. 2. Schematic view of ELCD system.

To test the vacuum-operated ELCD valve, disconnect the
vacuum hoses from the valve. If necessary, remove the canis
ter from the car. Blow into the lower (larger) hose fitting on the
valve. Air should not pass through the valve. Connect a hand
held vacuum pump to the top hose fitting on the valve. With
vacuum applied to the top fitting, air should now pass through
the lower fitting. See Fig. 3. If any faults are fou nd, the valve is
faulty and should be replaced.
On models with LH 2.4 and LH 2.4.2 fuel injection, an elec
tric solenoid valve controls canister purge. The valve is
opened and closed electronically by the LH control unit. With
the engine running, the valve should be audibly buzzing, and
the buzzing noise should vary in intensity depending on en
gine speed.
The electric ELCD valve can be tested by disconnecting its
harness connector and supplying battery voltage to the valve
terminals. The valve should click open when voltage is sup
plied. If no faults are found, check for voltage to the valve's
connector with the ignition in the run position. There should be
battery voltage between the gray/white wire and ground. If
voltage is not present, check for faults using the appropriate
wiring diagram shown in 371 Wiring Diagrams, Fuses and
Relays. If voltage is present, check the electrical resistance of
the valve. See Fig. 4. If the resistance is not as specified, the
valve should be replaced.

EVAPORA T7VE LOSS CONTROL DEVICE (ELCD)
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1. to Inlet manifold
2. ELCD valve shown open

3. ELCD valve shown closed
4. from Fuel tank

Fig. 3. Vacuum-op8mted ELCD valve and charcoal canister.

ELCD valve
• valve resistance

40 to 60 ohms

40-60 Ohm

87952

Fig. 4. Electric ELCD valve resistance being measured (shown
schematically) .

Exhaust Emission Control
EXHAUST GAS RECIRCULATION
SYSTEM (EGR)
The exhaust gas recirculation system functions to recircu
late a small amount of the exhaust gases into the intake man
ifold. This lowers combustion chamber temperatures and
reduces exhaust emissions.

254-3

NOTE
• If a fault occurs in the EGR system, the Check Engine light
will come on and a fault code will be stored in the memory of
the LH control unit.

• On cars equipped with the electronic EGR system, the
Check Engine light may come on intermittently, even though
there are no emissions or fuel system-related faults. To reme
dy this problem, a special wiring hamess has been made. See
an authorized Saab dealer for additional information.

Electronic EGR System (1990 and later
Californian and SPG models only)
To test EGR valve
This electronic system is controlled by the LH control unit
and uses engine temperature, engine load, and road speed
inputs to determine the optimum amount of EGR needed. The
main components of the system are the valve, the temperature
sensor, and the modulating valve. See Fig. 5

I Jt-eJ-------------

The EG R valve is shown in Fig. 6.
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1.
2.
3.
4.
5

LH control unit
EGR valve
Temperature sensor (NTC)
EGR pipe
Modulating valve

6.
7.
8.
9.
10.

Intake manifold
Vacuum tank
Check valve
Exhaust manifold
Overflow valve (turbo only)

Fig. 6. EGR valve on underside of intake manifold. Temperature
sensor shown at arrow,

i

Fig. 5. Schematic of Electronic EGR system and hose routing.

The LH control unit sends a signal to the modulating valve,
which allows engine vacuum to open the EGR valve. The tem
perature sensor, which is mounted to the EGR valve, monitors
when the valve is open and closed. When troubleshooting the
EGR system, check that all hoses are properly connected.
Check the hoses for cracks or deterioration. Check the wiring
to the EGR modulating valve and the temperature sensor for
any visible damage.

1. Start and run the engine until it is at operating temper
ature. Disconnect the hose leading to the EG R valve.
2. Apply vacuum to the disconnected hose. Use a hand
held vacuum pump or suck on the end of the hose to
create the vacuum. The engine idle speed should drop
noticeably, and the engine may even stall. Reconnect
the hose to the EGR valve.
If any faults are found, remove and clean the EGR valve. Be
sure to also clean the EGR valve opening in the bottom of the
intake manifold. Install the EG R valve and recheck. If any
faults are found, the EGR valve should be replaced.

EXHAUST GAS RECIRCULA nON SYSTEM (EGR)
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Exhaust Emission Control

To test modulating valve and signal to
modulating valve
The EGR modulating valve is mountedto the driver's side of
the fender. See Fig. 7.

87967

~-----------Fig. 8.

4

To test EGR temperature sensor
~

Fig. 7.

EGR modulating valve.

1. Disconnect the connector from the modulating valve.
Check the electrical resistance of the valve with an
ohmmeter or apply battery voltage to the valve's termi
nals. The valve should audibly click when voltage is ap
plied. If the resistance is not as specified or the valve
doesn't click, it should be replaced.

EGR modulating valve

• valve resistance

approximately 30 ohms

NOTE
It may be easier to apply voltage to the valve by first removing
it from its mountings.

2. Connect an LED test light or a fuel injector test light to
the valve's harness connector. See Fig. 8.
3. Start and run the engine until it is at operating temper
ature.
4. Raise the idle speed above 2500 rpm. The LED should
flicker.

EXHAUST GAS RECIRCULA nON SYSTEM (EGR)

LED test light connected to modulating valve connector.

If the light does not I1icker as described above, turn the en
gine off and check for power at pin 1 of the connector with the
ignition key on. IJ battery voltage is not present, check for wir
ing faults to the valve using the appropriate wiring diagram
shown in 371 Wiring Diagrams, Fuses and Relays. If battery
voltage is present, check for continuity in the wire between the
valve and the LH control unit (pin 19). If no wiring faults can be
found, the LH control unit may be faulty.

1. to EGR valve
2. to Intake manifold via vacuum tank
3. Turbo: to air hose between air mass meter and turbocharger
Non-turbo: to air hose between air mass meter and throttle
housing
4. Two pin connector (signal from LH control unit)
L~

I

1. With the engine cold, disconnect the 2-pin connector
from the temperature sensor on the EGR valve (see
Fig. 6 shown above). Connect an ohmmeter to the sen
sor terminals. Check that there are several megohms of
resistance.
2. Run the engine at speeds above 2500 rpm. After a
short period, the sensor's resistance should gradually
drop to several thousand ohms or less as the EGR
valve heats up.
If the EGR temperature sensor does not respond as speci
fied, it should be replaced. Be sure to checkfor a good ground
at pin 2 (black wire) of the sensor.
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261 Radiator and Cooling System
General.
Coolant Pump and Thermostat.
Radiator and Expansion Tank
Radiator Cooling Fans
Warnings and Cautions

Troubleshooting
Pressure Test
Temperature Gauge Quick-Check
Radiator Fan Quick-Check
Thermostat Quick-Check

Coolant and Hoses
To drain and fill cooling system
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261-5
261-5
261-5

GENERAL
This section covers repairs and troubleshooting information
for the engine cooling system only. For heater core and relat
ed heating and air conditioning components, see 854 Heating
and Air Conditioning. For information on the engine oil cool
er used on turbo models, see 220 Lubrication System. For
information on the ATF cooler used on models with automatic
transmission, see 4 TRANSMISSION.
Additional cooling system components and accessories,
such as a winter thermostat for extremely cold climates, an air
diverter for extra air flow across the radiator for warm cli
mates, and engine block heaters for easier winter starting, are
available through an authorized Saab dealer. Check with your
authorized dealer for application and availability information.
Fig. 1 is a schematic view of the cooling system.

Coolant Pump and Thermostat
The coolant pump is crankshaft-driven by a V-belt. A three
stage thermostat controls the flow of coolant. When the en
gine is cold the thermostat is closed and coolant bypasses the
radiator to circulate coolant through the engine and heater
core only. When the engine warms up, the thermostat opens
and coolant circulates through the complete system. When

To replace a hose

Thermostat.
To replace thermostat

Coolant Pump
To replace coolant pump

Radiator and Cooling Fans
To remove radiator
To replace radiator
cooling fan thermoswitches
To remove radiator cooling fans

261-6
261-6
261-6
261-7
261-7
261-8
261-8
261-8
261-9

the engine reaches full operating temperature, the thermostat
closes off the lower outlet in the thermostat housing to sub
stantially reduce the coolant flow through the heater core. See
Fig.2.

NOTE
On certain 1985 through 1989 models, the heater core may
not receive suHicient coolant flow at low engine speeds during
stop-and-go driving in cold weather. If low heater output is ex
perienced during these conditions only, see 854 Heating and
Air Conditioning for information on installing a special circu
lation pump.

Radiator and Expansion Tank
The radiator is a crossflow design. A translucent expansion
tank, or overflow reservoir provides for coolant expansion at
higher temperatures and easy monitoring of coolant level.

Radiator Cooling Fans
The cooling fans are mounted to the radiator and are electri
cally operated. The main fan is switched on and off via a cool
ant thermoswitch. The main fan also runs whenever the NC

GENERAL
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Hot water

¢

Cold water

8

6
1. Radiator
2. Coolant pump

3. Thermostat housing
4. Preheater, intake manifold

5. Heater valve in open position
6. Heater valve in closed position

87224-S21372

7. Heater core
8. Coolant expansion tank

Fig. 1. Schematic view of cooling system.

switch is on. The auxiliary cooling fan runs anytime the NC
compressor is cycling.

Warnings and Cautions
The following warnings and cautions should be followed
when working on the cooling system.

2
WARNING
• At normal operating temperature the cooling system is pres
surized. Allow the system to cool as long as possible before
opening---a minimum of an hour-then release the cap very
slowly to allow safe release of pressure.

4

• Releasing the cooling system pressure lowers the coolant's
boiling point, and the coolant may boil suddenly. Use heavy
gloves and wear eye and face protection to guard against
scalding.
• Use extreme care when draining and disposing of engine
coolant. Coolant is poisonous and lethal to pets. Pets are at
tracted to coolant because of its sweet smell and taste. See a
veterinarian immediately if any amount of coolant is ingested
by the animal.

GENERAL

87225-S2371

1. to Radiator
2. From engine block/cylinder head

3. to Heater
4. By-pass port

Fig. 2. Schematic view of three-way thermostat

Radiator and Cooling System

261-3

CAUTION

WARNING

Avoid a~ding cold water to the coolant while the engine is hot
or overheated. If it is necessary to add coolant to a hot system,
do so only with the engine running and coolant pump turning.

Be careful when working near the cooling fans when the en
gine is hot. The fan can come on at anytime-even if the igni
tion key is oft.

TROUBLESHOOTING
When investigating the cause of overheating or coolant
loss, begin with a visual inspection of the system. Carefully
check for a broken or loose coolant pump V-belt. Check the
coolant level and check for evidence of coolant leaks.
Check that the radiator fins are not blocked with dirt or de
bris. Clean the radiator fins using low-pressure water or com
pressed air. Blowfrom the engine side out.
Inspect the coolant pump by first removing the V-belt from
the pump. Firmly grasp opposite sides of the pulley and check
for play in all directions. Rotate the pulley and check that the
shaft runs smoothly. If any faults are found the pump should
be replaced.

NOTE

The coolant provides some lubrication for the pump shaft, so
an occasional drop of coolant leaking from the pump is ac
ceptable. If coolant drips from the vent hole, the pump should
be replaced.

Most cooling system faults can be grouped into one of three
main categories: 1) cooling system leaks, 2) poor coolant cir
culation, or 3) radiator cooling fan electrical faults.
The cooling system becomes pressurized at normal operat
ing temperature, which raises the boiling point of the coolant.
Leaks may prevent the system from becoming pressurized,
allowing the coolant to boil at a lower temperature. If visual ev
idence is inconclusive, a cooling system pressure test, as de
scribed below, will help to pin point hard to find leaks.
If the cooling system is full of coolant and holds pressure,
the next most probable cause of overheating is the result of
poor coolant circulation due to a failed thermostat or coolant
pump, a pinched or restricted hose, or a clogged system.
To quickly check if the thermostat is opening and if coolant
is circulating through the radiator, allow a cold engine to reach
operating temperature (temperature gauge needle approxi
mately centered). Feel the radiator hoses. If the hoses are hot
to the touch, the coolant is probably circulating correctly. If
there are any cool areas in the hoses or radiator, coolant flow
to the radiator is restricted. Check for a faulty thermostat or a
plugged radiator.

NOTE

A thennostat that is stuck open will cause the engine to wann
up slowly and run below nonnal temperature at highway
speed. A thennostat that is stuck closed will restrict coolant
flow to the radiator and cause overheating.

An otherwise sound cooling system will overheat if the elec
tric cooling fans are not operating correctly. The fans should
switch on and off according to engine coolant temperature or
whenever the AlC is on. Below are a few quick checks to help
diagnose cooling system faults.
If the engine overheats and no other cooling system tests
indicate trouble, the radiator may have some plugged passag
es that are restricting coolant flow. This does not necessarily
mean that the radiator must be replaced. In many cases the
radiator can be chemically cleaned by a qualified radiator re
pair shop.

Pressure Test
A pressure test uses a special tester to pressurize the sys
tem and simulate normal running conditions. If the system is
unable to hold pressure, the engine will overheat more easily.
Aside from locating external leaks, a pressure test can be
used to checkfor internal leaks. Some of the common sources
of internal leaks are a faulty cylinder head gasket, a cracked
cylinder head, or a cracked cylinder block.

Requirements:
• cooling system pressure tester
• engine warm

With the engine at normal operating temperature, pressur
ize the system. See Fig. 3. Loss of pressure indicates leaks
that may also be detected by the seepage of coolant. If the
pressure drops rapidly and there is no sign of coolant leakage,
the cylinder head gasket may be faulty. See 211 Cylinder
Head Removal and Installation for gasket replacement pro
cedures.
The screw-on type expansion tank cap should also be test
ed using a pressure tester and the correct tester adapter.
Carefully inspect the cap for damage. A faulty cap or a dam
aged cap gasket should be replaced.

TROUBLESHOOTING
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Cooling system test pressures
• Maximum system pressure
1.2 bar (17.5 psi)
• Expansion tank cap
opening pressure .... 0.9 to 1.2 bar (13 to 17.5 psi)

CAUTION

Exceeding the specified test pressure could damage the radi
ator or other cooling system components.

Fig. 4. Coolant temperature sender (arrow) below distributor on front
of cylinder head,
When replacing a faulty coolant temperature sender, drain
the cooling system down below the level of the sender and
then unscrew the sender.

Radiator Fan Quick-Check
If the main fan does not come on, a quick-check can be
made to determine whether the fault is in the fan, the thermos
witch, or the fan's electrical circurt. Be sure to check fuse no.
25 (30 amp) and fuse no. 6 (30 amp) before making any tests.

Fig. 3. Cooling system being checked for leaks using pressure
tester.

To test the fan, turn the ignition on and remove the rubber
boot from the fan's thermoswitch on the left side of the radia
tor. Using a screwdriver, short the two switch terminals to
gether and check that the fan runs. See Fig. 5.

Temperature Gauge Quick-Check
A quick-check of the coolant temperature sender can be
made to determine the cause of a faulty coolant temperature
gauge. The checks should be made at the coolant tempera
ture sender on the front of the cylinder head, below the distrib
utor. See Fig. 4.
Disconnect the wire from the sender and hold it to ground.
Turn the ignition on. If the gauge needle moves upward, the
sending unit is faulty. If the gauge does not respond, the wiring
to the gauge is broken (open circuit) or the gauge itself is
faulty. To check the resistance of the sender measure be
tween ground and the sender terminal with the wire discon
nected.

Coolant temperature sender specification
• sender resistance at 90°C (194°F) ... 51 .2±4.3 ohms

Fig. 5. Main cooling fan thermoswitch being shorted using
screwdriver,
If the fan runs only when the switch is bypassed, the ther
moswitch is faulty and should be replaced. If the fan does not

TROUBLESHOOTING
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run, check for battery voltage between the green wire and
ground at the thermoswitch. If voltage is present, the fan is
faulty and should be replaced. If voltage is not present, check
the wiring and the fan relay using the diagrams shown in 371
Wiring Digrams, Fuses and Relays. Additional information
on replacing the thermoswitch and the radiator cooling fan is
given below.

NOTE
The auxiliary fan located beside the main fan on the radiator
is part of the Ale system. See 8 BODY for additional informa
tion on this fan.

Thermostat Quick-Check
To quickly check if the thermostat is opening and if coolant
is circulating through the radiator, allow a cold engine to reach
operating temperature (temperature gauge needle approxi
mately centered). Feel the radiator hoses. If the hoses are hot
to the touch, the coolant is circulating. If the hoses are not hot,
coolant flow to the radiator is restricted. Check for a faulty
thermostat or a plugged radiator.

Fig. 7. Cylinder block showing location of coolant drain plug 2, Do
not remove cover 1 or plug 3.

4. Reinstall the drain plugs using new gaskets.

COOLANT AND HOSES
To drain and fill cooling system
1. Disconnect the negative (-) battery cable, remove the
expansion tank cap, and set the temperature control
knob in the passenger compartment to warm.
2. Loosen the radiator drain plug at the bottom of the ra
diator next to the battery. See Fig. 6.

Tightening torque
• Engine block drain plug
(with new gasket)

15 Nm (11 ft-Ib)

5. With the engine off, open the bleeder screw on the ther
mostat housing. See Fig. 8. Using a coolant mixture of
50% anti-freeze and 50% water, fill the expansion tank
slowly so that air is allowed to escape. Close the bleed
er screw when coolant begins to come out of the bleed
er. Run the engine and check for leaks.

Cooling system capacity
• 10 liters (10.5 qts.)

Fig. 6. Radiator drain plug (arrow).
87936

3. Remove the engine block drain plug. See Fig. 7. The
drain plug is located behind the exhaust manifold.

Fig. 8. Exploded veiw of thermostat housing and bleeder screw (ar
row). 16 valve model shown,

COOLANT AND HOSES
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CAUTION
• Always use Saab original coolant to avoid the fonnation of
hannful, clogging deposits in the cooling system. Use of other
anti-freeze solutions may be harmful to the cooling system.

I

I
I

f--- Connection
,I

• The fin.al coolant level is best checked when the cooling sys
tem is fully cold.

• _.J

• Do not reuse the coolant when replacing damaged engine
parts. Contaminated coolant may damage the engine or cool
ing system.

Hose
7233

• If coolant comes in contact with paint or bodywork rinse with
water. Coolant will damage paint.
Fig. 10. Hose clamp correctly installed on hose end.

To replace a hose
1. Drain the coolant as described above.
2. Remove the hose. Using a screwdriver, loosen each hose
clamp and slide the clamps away 'from the hose ends.

NOTE
If a radiator hose is stuck to the radiator connection, cut the
old hose off the connection as shown in Fig. 9. Prying the hose
loose may damage the connection or the radiator.

------I

CAUTION
Do not overtighten clamps. Tighten Just enough to seal. Over
tightening may damage the hose and cause premature fail
ure.

6. Refill and bleed the radiator as described above. Run
the engine until warm. Check for leaks.

THERMOSTAT
To replace thermostat
1. Drain the coolant as described above.
2. Remove the thermostat housing bolts. Remove the
housing and thermostat. See Fig. 8 above.
3. Position the new thermostat and gasket in the outlet.
Install the thermostat housing.

Tightening torque
• thermostat housing
to cylinder head

18 Nm (13 ft-Ib)

7232

Fig. 9. Stuck hose being removed by cutting.

3. Clean the hose connections and remove any bits of old
hose and sealer.
4. Install the new hose. Slide the loose clamps over the
hose and slide the hose ends over the connections.
5. Position and tighten the clamps. Place the clamp as
near the bead as possible and at least 4 mm (5/32 in.)
from the hose end, as shown in Fig. 10. Tighten the
clamps enough to compress the hose firmly around the
connections.

THERMOSTAT

CAUTION
Saab uses a special three stage thennostat. When replacing,
be sure to use only an original Saab part. The engine should
not be operated without a thennostat.

4. Refill and bleed the cooling system.

Radiator and Cooling System
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COOLANT PUMP
Fig. 11 is an exploded view of the coolant pump. Always
plan to replace gaskets and seals and to have them on hand
before beginning repairs.

Bracket -----'\_

1I-Io_-~..----Coolant

To replace coolant pump

oullet

1. Disconnect the negative (-) battery cable.

2. Drain the cooling system as described above.
Gasket------4G

Case

Coolant
pump

Pulley - - - - - - 1 

87234·52/11 11

Fig. 11. Coolant pump exploded view.

3. Loosen the four bolts securing the pulley to the pump.
4. Remove the V-belts from the pump as described in 1
LUBRICATION AND MAINTENANCE. Then remove
the pulley mounting bolts and the pulley. See Fig. 12.
5. Remove the coolant pump bolts and remove the cool
ant pump from the case. See Fig. 13. Note the position
of the two longer bolts.
Installation is the reverse of removal. Clean the pump mat
Ing surface before installing a new gasket. Install the V-belts
as described in 1 LUBRICATION AND MAINTENANCE. Fill
and bleed the cooling system as described above. Start the
engine and check for leaks.
Fig. 12. Coolant pump pulley being removed.

THERMOSTAT
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Fig. 13. Coolant pump being removed.
Fig. 14. Radiator mounting screw being removed. Also remove screw

(arrow) on other side. Tilt radiator back to remove.

RADIATOR AND COOLING FANS
Replacement radiators from Saab may not fit into some of
1989 and early cars without installing a special radiator
mounting kit and making some minor modifications. See your
Saab dealer for details.

To remove radiator
1. Disconnect the negative (-) battery cable. Disconnect
the harness connectors from the fans, the ground
straps, and the thermoswitch wires.
2. Drain the cooling system as described above. Discon
nect all coolant hoses from the radiator.
3. Remove the air filter intake shroud and the distributor
cap.

4. Remove the two bolts securing the radiator and re
move the radiator and cooling fans as an assembly.
See Fig. 14.
5. Working at the bench, remove the fan assemblies and
any other hardware.
Installation is the reverse of removal. Inspect the rubber
lower radiator mountings and replace any that are damaged.
Fill and bleed the cooling system as described above.

RADIA TOR AND COOLING FANS

To replace radiator cooling fan thermoswitch
1. Disconnect the negative (-) battery cable.
2. Drain the cooling system as described earlier.
3. Disconnect the wires from the thermoswitch and un
screw the switch. Install the new switch. See Fig. 15.

NOTE

• Always the replace the sealing ring when installing a new
thennoswitch.
• To test the thennoswitch, heat it in a pan of water with an
ohmmeter connected to it tenninals. Check the temperature of
the water when the switch closes.

Radiator Cooling Fan Thermoswitch
• closes (fan on)
• opens (fan off)

194-203°F (90-95°C)
185-194°F (85-90°C)

4. Fill and bleed the cooling system. Start the engine and
check for leaks. Always verify that both fans operate by
allowing the engine to run at temperature and by
switching on the NC.

Radiator and Cooling System

Fig. 15. Main cooling fan thermoswitch in left-side of radiator (ar
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Fig. 16. Fan and shroud assembly being removed.

row).

To remove radiator cooling fans
1. Disconnect the negative (-) battery cable. Disconnect
the fan harness connector and the ground strap.
2. Remove the screws securing the fan shroud to the radi
ator. Remove the fan and shroud as a unit. See Fig. 16.
3. Working at the bench, remove the screws or nuts hold
ing the fan motor to the shroud assembly.

NOTE
• If the engine overtleats even though the fan cycles on and
off as specified, the fan may be running in reverse. Check that
the fan is drawing air through the radiator and not blowing air
out. Some fans were wired improperly at the connector. The
wires in the fan connector should mate with the same color
wires in the hamess connector.
• Always check the tightness of the fan to the shroud. These
fasteners can vibrate loose. Use a thread locking compound
on all screws or nuts.

Installation is reverse of removal. Use a thread locking com
pound such as Loctite® on the screws or nuts that secure the
fan motor to the shroud. Always test fan operation after rein
stalling the fan/shroud assembly.

RADIATOR AND COOLING FANS
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291 Turbocharger
General.
Turbocharger
Automatic Performance Control (APC)

Turbocharger and
APC Troubleshooting
Turbo Boost Pressure
To check and adjust boost pressure

291-1

APC Component Testing

291-1
291-1

To test APC solenoid valve
To test APC knock sensor
To test APC pressure sensor
To test APC bypass valve
Replacing Turbocharger ,

291-2
291-3
291-4

291-6
291-6
291-7
291-8
291-8
291-9

TABLES

a. Turbocharger and APC Troubleshooting ..... 291-3

GENERAL
This section covers turbocharger and Automatic Perfor
mance Control (APC) system service and repair. Special test
equipment is required for some of the test procedures. If this
equipment is not available, the tests should be left to an autho
rized Saab dealer.

Turbocharger
A schematic of the turbocharger with intercooler is shown in
Fig. 1. The exhaust-driven turbocharger rotates at very high
speeds and is precisely balanced. The turbocharger is cooled
and lubricated with engine oil. On 1988 and later models, the
turbocharger is also water-cooled. The turbocharger's boost
pressure is limited by a mechanical wastegate. When the boost
pressure exceeds a predetermined level, the wastegate opens
to bypass some of the exhaust gases around the turbine.

Automatic Performance Control (APC)
The Automatic Performance Control (APC) system enables
the engine to achieve optimum performance and good fuel
economy, regardless of the grade of fuel being used at any
given time. The APC system consists of simple electronic
components. See Fig. 2.
A knock sensor on the engine block senses the onset and
degree of engine knock and transmits an electronic signal to
the control unit. The control unit also receives intake manifold
pressure information from a pressure sensor and engine
speed information from the ignition system. Using this infor
mation, the APC control unit electrically modulates the APC
solenoid valve to regulate boost pressure via the wastegate.
Through the APC system, the boost pressure is allowed to
increase (up to a limit) until the engine begins to knock. It does
this by venting some of the manifold pressure away from the
wastegate and in effect '1ricking" the wastegate that the boost
pressure is lower than it really is. When the engine begins to

2. Turbocharger

4. Airflow
5. Intercooler outlet

3. Intercooler (intake air)

6. Intake manifold

1.

Exhaust manifold

Fig. 1. Turbocharger system.

knock, the solenoid valve closes and true boost pressure is
applied to the wastegate diaphragm and the wastegate valve
is pushed off its seat.

NOTE

In the event the APe system or the wastegate malfunction, al
lowing the boost pressure to exceed a safe level, the fuel
pump will be tumed off. On cars with LH 2.2, this feature is
handled by an overpressure switch. On 1989 and later cars
with LH 2.4, the LH control unit handles this feature. See 234
Fuel Pump and Fuel Tank for more infonnation on the over
pressure switch.

GENERAL
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Turbocharger
-

Electrical wiring

c:::J Air hose

Electrical signal
from the engine
ignition system
(engine rpm)

89030-$21058

1. Knock sensor
2. Pressure sensor (trans
ducer)

3. APC control unit
4. Solenoid valve
5. Ignition distributor

Fig. 2. Schematic of APC system,

TURBOCHARGER AND APe
TROUBLESHOOTING
Due to the extremely high speeds and temperatures, prop
er lubrication of the turbocharger is critical. Small oil passages
are drilled into the turbo housing and bearings. Piston-type
sealing rings are placed around the shaft at each end to pre
vent oil from entering the compressor and turbine housing.
There is a high rate of flow of oil to ensure the shaft floats on a
film of oil. See Fig. 3.
When the turbo bearings and seals become worn, the lubri
cating oil can slip past the seals and into the combustion
chamber. The result is blue-gray oil smoke exiting through the
tailpipe. When the bearings become severely worn, the turbo
charger compressor and turbine impeller may contact the tur
bocharger housing, making loud screeching or thumping
noises.
The major cause of turbocharger bearing and seal failure is
due to carbon deposits caused by "coking" or baking of the oil
in the turbocharger's oil passages. During operation, the tem
perature of the turbocharger housing can exceed the boiling
point of the oil running through it. Because the oil is constantly
circulating, it stays cool enough to prevent coking. If the oil
pipes are clogged or if the engine is turned off before the tur
bocharger has had time to cool down, the oil can quickly coke.
When coking deposits form, the oil How to the turbocharger is
reduced. In addition, this substance is abrasive and can wear
the seals and bearings prematurely.

TURBOCHARGER AND APC TROUBLESHOOTING

Fig. 3. Cutaway view of turbocharger showing lubrication circuit.

If none of the above faults are present, but engine perfor
mance and the turbocharger's output is low, first check for any
loose or broken hoses. Check the small vacuum/pressure
hoses as well as the larger intake air hoses. Be sure to check
the hoses at the turbo bypass valve, which is directly below
the turbocharger. Check the electrical connectors to the APC
control unit (under rear seat on 1985 cars; at driver's side
wheel housing on all 1986 and later cars), the solenoid valve
(at radiator crossmember) and the pressure sensor (under
left-hand side of instrument panel). If there are any faults in
the APC system, the boost pressure will only boost to the "ba
sic" pressure as described below.
In addition to the APC system components, there are two
other components that can reduce the turbocharger's boost
pressure. The cruise control vacuum switch and the brake
light switch (1986 and later cars) will revert the system to the
"basic" boost setting automatically whenever the brakes are
applied or the cruise control system is activated. If either one
of these components is faulty, the waste gate will open at a low
boost level. Testing and adjusting information for the brake
light switch is given in 364 Electric Controls and Switches.
Testing information for the cruise control vacuum switch is
given in 368 Cruise Control.
Besides low boost pressure, the boost pressure can also be
too high, and this can result in complete engine failure. Table
a lists turbocharger and APC system faults, their probable
causes, and corrective actions.

Turbocharger
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The first part of the pressure check measures basic boost.
The basic boost pressure is the base or "basic" setting of the
wastegate and is adjustable. This pressure setting is a safety
feature to prevent engine damage caused by detonation. In
the event of an APC component malfunction, the system re
verts to the basic setting of the wastegate. The basic setting is
also selected whenever the cruise control system is selected
or the brake pedal is depressed (1986 and later models only).

NOTE
It is a good idea to measure the boost pressure as a first step
in turbocharger and APC troubleshooting.

Turbo Boost Pressure
There are two boost pressure measurements that should
be made to check the performance of the turbocharger and to
check that the APC system is operating.

The second part of the pressure check measures the effi
ciency of the turbocharger and also checks the operation of
the APC system. This setting is not adjustable and is regulat
ed based on the quality of the fuel in the tank. The better the
quality of fuel in the tank, the higher the boost level.

Table a. Turbocharger and APe Troubleshooting
Symptom

Corrective action

Probable cause
-----------

1. Noise or vibration

a. Insufficient lubrication to turbo shaft

a. Remove and check the turbo oil supply pipe for clogging or

and bearing

from turbo unit

b. Leakage in the intake or exhaust

deposits. Check the oil pressure and oil flow to the turbocharger

b. Check for leaking seals (O-rings) or pipe connections. Tighten all
connections and replace defective seals

system

c. Turbo shaft unbalanced

c. Replace turbo unit

a. Leakage between compressor and

a. Check for leaking pipe connections. Tighten all connections

--

2. Boost pressure too

cylinder head or turbine and exhaust
system

low

b. Incorrectly adjusted charge pressure
c. Wastegate sticking open

b. Check and adjust basic boost and maximum boost
c. Clean and lubricate wastegate. Replace the wastegate assem

d. Partially clogged exhaust system

d. Check exhaust system for blockage, especially in the catalytic

e. Clogged air cleaner

e. Replace air cleaner

bly if it cannot be made to move freely
converter. Replace faulty exhaust components

f.

Binding turbo shaft

g. Faulty brake light switch (1986 and

f.

Replace turbo unit

g. Test switches and replace if faulty

later) or faulty cruise control vacuum
switch

h. Faulty APC component

h. Test the knock sensor, the pressure sensor, and the solenoid
valve. If no faults are found, the APC control unit may be faulty

a. Leak in hose at APC solenoid valve

a. Check for leaks and replace any faulty hoses. Test the APC sole

--

3. Boost pressure too

or faulty solenoid valve

high

b. Leaky wastegate diaphragm unit
c. Leaking hose to pressu re senso r 0 r
faulty pressure sensor

noid and replace if faulty

b. Replace diaphragm unit
c. Check for leaks and replace any faulty hoses. Test the pressure
sensor and replace if faulty

d. Wastegate sticking closed or binding

d. Clean and lubricate wastegate. Replace the wastegate assem

e. Incorrectly adjusted charge pressure

e. Check and adjust basic boost and maximum boost

f.

f. Test pressure sensor. If no faults are found the APC control unit
may be faulty

bly if it cannot be made to move freely
Faulty pressure sensor or APC
control unit

-

4. Normal boost
pressure despite
intensive knocking

a. APC system not working
b. Knock sensor or wiring to knock

a. Test APC system components
b. Test knock sensor and replace if faulty

deter faulty

c. Knock sensor not correctly tightened

c. Check that sensor is torqued to 14 Nm (10 ft-Ib)

to block

d. Wastegate sticking closed

d. Clean and lubricate wastegate. Replace the wastegate assem
bly if it can not be made to move freely

nJRBOCHARGER AND APC TROUBLESHOOTING

---291-4

Turbocharger

CAUTION

Do not measure the maximum turbocharger boost pressure
by eliminating the knock sensor from the APC system. Al
though the system is designed to limit boost pressure based
on the input from the pressure sensor (and at even higher lev
els, the fuel pump is tumed off), the pressure at which this oc
curs may be too high if the fuel quality is low, resulting in
engine failure.

To check and adjust boost pressure
An accurate vacuum/pressure gauge with a long extension
hose is required to measure the boost pressure. See Fig. 4.
Hang the gauge from the rear view mirror for ease of viewing
to obtain the most accurate results. In addition, a helper is re
quired to make the test described below.

l
I

Fig. 5. APe solenoid valve Wiring connectors being disconnect
ed.

NOTE
When using Saab tool no. 8394074, the APC solenoid valve
can be isolated from the system by tuming the solenoid-valve
switch off. Make sure the knock detector switch is also off. See
Fig. 6.

.0.
'(JI

SAAB
IVrtlo

.0.
Ig,

o
APe

89032-S2027

ON [[0]0"
KNOCK-DETECTOR

Fig. 4. Vacuum/pressure gauge (Saab tool no. 8393 514) for mea
suring turbo boost pressure and for testing APC compo
nents.

ON [[0]0"
SOLENOID-VALVE

GD 9394074

0

89034-S2l1013

WARNING

The following test requires that the car be driven on the road
while checking the boost pressure on the gauge. This should
always be done using a helper. Do not make the test if a help
er is not available to read and record the gauge results.

CAUTION

It is recommended that the highest octane-rated fuel available
be used when making this test. Otherwise the engine may
knock continually during the test, possibly causing engine
damage.

1. Run the engine until it is fully warmed up.
2. Working at the radiator crossmember, unplug the wiring
connectors from the solenoid valve. See Fig. 5.

TURBOCHARGER AND APC TROUBLESHOOTING

Fig. 6. Optional Saab APC test box (Saab tool no. 83 94 074).
Switches should be set to off position.

3. Using a pressure/vacuum gauge with a long hose, con
nect the gauge hose between the fitting on the intake
manifold and the hose leading to the pressure sensor.
See Fig. 7. Place the gauge in the passenger compart
ment, preferably hanging vertically from the rear view
mirror.
4. While driving the car on a long open stretch of road,
place the transmission in 3rd gear with the engine
speed at or below 1,500 rpm.

Turbocharger
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NOTE
Some late models may not have the wastegate seal installed,
as the seal has been discontinued in production and does not
need to be reinstalled.

Rg.7. Pressure/vacuum gauge hose being connected to fitting
on intake manifold. Use a long hose so gauge can reach
into passenger compartment.

NOTE
On cars with automatic transmission, place the transmission
in the "1" drive position.

5. Depress the accelerator pedal to the floor until the en
gine speed approaches 3,000 rpm. Apply the brakes
hard as necessary to keep rpm at 3,000 while continu
ing to hold the accelerator pedal to the floor. Within a
short time, the gauge reading will stabilize. Have the
helper record the gauge reading at this point.

CAUTION
Make the test as quickly as possible (within three to five sec
onds) to avoid overheating the brakes. If the test is to be made
a second time, drive the car about one mile before repeating
the test to allow the brakes to cool.

. Fig. 8. Wastegate actuator (diaphragm) rod.

7. While holding the rod stationary, loosen the locknut and
thread the end piece in or out to readjust the length of
the rod. See Fig. 9. Then tighten the locknut. Reinstall
the rod to the lever. Recheck the basic boost pressure
as described above. If necessary, readjust the length of
the rod.

CAUTION
Do not allow the wastegate actuator rod to tum the diaphragm
or the diaphragm may be damaged.

Turbocharger Basic Boost Pressure
• All ex. 1987 and later
SPG models. . . . . . . .. 0.35±0.03 bar (5.0±0.4 psi)
• 1987 and later
SPG models. . . . . . . .. 0.40±0.03 bar (5.8±0.4 psi)

6. If the basic boost setting is incorrect, allow the turbo
charger to cool. Then remove the anti-tamper seal (if
installed) and the circlip from the end of the wastegate
actuator rod. Remove the rod from the wastegate lever.
See Fig. 8.

Fig. 9. Hold wastegate actuator rod stationary with pliers when ad
justing the end piece or tightening the locknut.
CAUTION
Use extreme care when working near a hot turbocharger.

nJRBOCHARGER AND APC TROUBLESHOOTING
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NOTE
If the charging pressure is too low, tum the end piece clock
wise to shorten the rod. If the pressure is too high, turn the end
piece counter clockwise to lengthen the rod. Adjust the rod in
small increments. One complete tum of the end piece roughly
equates to a 0.04 bar (0.6 psi) pressure change.

CAUTION
Do not attempt to adjust the maximum boost pressure through
the waste gate actuator rod. This will not increase the boost
pressure or engine performance, as maximum boost pressure
is controlled by the APC system.

12. When the pressure test is complete, remove the pres

8. When the basic boost pressure setting is correct, re
connect the wiring connectors to the solenoid valve.
Keep the vacuum! pressure gauge connected.
9. On 1986 and later cars, disconnect the white wire from

the brake light switch above the brake pedal.

NOTE
On 1986 and later cars, a voltage signal via the brake light
switch (white wire) is applied to the APC control unit when the
brakes are applied. This reduces the maximum boost pres
sure to the basic boost setting of the wastegate.

10. Again, drive the car on a long open stretch of road and

repeat the above test. In a short time, the gauge read
ing should stabilize. Have the helper record the reading
at this point.

sure gauge and reconnect the wiring at the brake light
switch, if applicable.

APC COMPONENT TESTING
To test APe solenoid valve
The APC solenoid valve is mounted in the engine compart
ment, at the radiator crossmember. Based on the signal from
the APC control unit, the valve regulates the control pressure
to the wastegate. See Fig. 10. When the solenoid is closed
(connection between port C and W only), the wastegate will
open at a low (basic) boost pressure. When the solenoid is
open (all three ports open), there is not enough pressure to
open the wastegate and the boost pressure is allowed to in
crease until engine knock is detected.

CAUTION
Make the test as quickly as possible. (in three to five seconds)
to avoid overheating the brakes. If the test needs to be m~de
a second time, drive the car about one mile before repeating
the test to allow the brakes to cool.

NOTE
The specifications listed below should be used only as a guide.
Do not expect the gauge reading to reach this level, as this
maximum pressure is controlled by the signal from the knock
sensor. When engine knocks, the wastegate will open, resulting
in gauge reading considerably lower than that specified.

Turbocharger Maximum Boost Pressure
• All ex. 1987 and later
SPG models
• 1987 and later
SPG models

L

89038

O.75±O.05 bar (1 O.9±O.7 psi)
O.85±O.05 bar (12.3±O.7 psi)

11. If the pressure stabilizes at the basic setting or goes

above the maximum setting, test the turbocharger APC
components as described below. If the pressure read
ing is only slightly above the basic setting even though
the gas is of high-quality, the turbocharger may be
faulty. See the troubleshooting table given earlier.

APCCOMPONENTTESTING

_

Fig. 10. APC solenoid valve. Port C is the pressure line from the turbo
compressor (true manifold pressure), W is the pressure line
to the wastegate, and R is a bleed or return line back to the
turbo compressor.

1. Disconnect the electrical connectors from the APC so
lenoid valve. See Fig. 5 given above.
2. Disconnect the hose between the turbo compressor in
let and the connection marked "R" on the solenoid.

Turbocharger
3. Using jumper wires, connect battery voltage to the so
lenoid terminals. Blow through the disconnected hose
(port R) and check that air passes freely through the
valve. See Fig. 11.

291-7

1. Disconnect the harness connector from the APC con
trol unit. Using a digital voltmeter (set to VAC scale),
connect it to control unit terminals 2 and 3 on 1985
models or 16 and 17 on all 1986 and later models. See
Fig. 13.

NOTE
On 1985 models, the APC control unit is under the rear seat.
On 1986 and later models, the control is mounted to the left
hand side wheel well in the engine compartment.

Fig. 11. APC solenoid being tested. When battery voltage is ap

plied to terminals, air should pass through valve.
4. Remove the voltage and check air does not pass
through the valve. If any faults are found, the valve is
faulty and should be replaced.

89041

Fig. 13. Voltmeter connected to knock sensor terminals in APC con

trol unit connector. Back-probe connector to prevent dam
aging connector terminals.

To test APe knock sensor
The knock sensor is mounted to the engine block between
cylinders no. 2 and 3, below the intake manifold. See Fig. 12.
The sensor functions like a microphone and is able to convert
mechanical vibration (knock) into a small AC voltage signal.
The APC control unit is programmed to react to the signals
whose frequencies are characteristic of combustion chamber
noise.

2. Gently tap on the knock sensor mounting bolt. The volt
meter should register a small voltage and the reading
should vary depending on the intensity of the tap.
3. If the knock sensor does not respond to the tapping, re
move the sensor from the engine. Then connect the
voltmeter directly to the sensor terminals and repeat
the above tapping test. If the sensor now tests good,
check the wiring from the sensor connector to the con
trol unit.
If the sensor does not respond as specified, it is faulty and
should be replaced. When replacing the sensor, thoroughly
clean the mounting surface on the engine and the threads on
the mounting bolt. Install the new sensor with the electrical
connector towards the front, offset to the left about 20°. See
Fig. 14. Torque the bolt to the specification given below while
holding the sensor steady.

Tightening torque
• APC knock sensor
to engine block

14 Nm (10 ft-Ib)

Fig. 12. APC knock sensor (arrow), Sensor is bolted to engine

block beneath intake manifold.

APC COMPONENT TESTING
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Fig. 14. Knock sensor installation angle. Hold sensor steady when
tightening bolt.

Fig. 15. Pressure sensor mounting bracket be
neath left hand side of dashboard. Pres
sure sensor shown at arrow.

To test APC pressure sensor
The sensor monitors the turbo boost pressure in the mani
fold downstream of the throttle. The pressure is converted into
an electrical resistance signal and is monitored by the control
unit.
The pressure sensor is mounted beneath the left-hand
(driver's) side of the dashboard. A hand-pump and pressure
gauge is required to accurately check the sensor.
1. Disconnect the harness connector from the APC con
trol unit. Using a digital voltmeter (set to resistance
scale), connect it to control unit terminals 8 and 9 on
1985 models or 10 and 23 on all 1986 and later models.
Check the sensor's resistance. If any faults are found,
the sensor should be replaced.

4. Disconnect the hose leading to the sensor and connect
a pressure gauge and hand-pump. See Fig. 16. Pump
the pressure up to 1 bar (14.5 psi), then reduce the
pressure to 0.6 bar (8.7 psi) while tapping lightly on the
side of the sensor. Check the sensor's resistance. If
any faults are found, the sensor should be replaced.

Pressure Sensor Test Specifications
• resistance at 0.6 bar (8.7 psi)
pressure . . . . . . . . . . . . . . . . . . . . .. 83 to 92 ohms

Pressure Sensor Test Specifications
• resistance at atmospheric
pressure

5 to 13 ohms

NOTE
On 1985 models, the APC control unit is under the rear seat.
On 1986 and later models, the control is mounted to the left
hand side wheel well in the engine compartment.

Fig. 16. Pressure gauge and pressure pump connected to pressure
sensor (shown schematically).

2. Remove the center storage console and the lower
dashboard pad as described in 853 Dashboard and
Consoles.

To test APC bypass valve

3. Unscrew the pressure sensor mounting bracket from
the relay panel member to access the sensor. See Fig. 15.

The vacuum controlled bypass valve redirects turbocharger
output (boost) to the suction side of the compressor when the

APCCOMPONENTTESTING

Turbocharger
throttle is snapped shut. This dampens the distribution of in
take air flow that results when full boost is suddenly bounced
off the closed throttle plate. See Fig. 17.

291-9

NOTE
Inspect the hose clamps on the bypass valve. If the old style
plastic clamps are installed, they should be replaced with met
al screw-type clamps. The plastic clamps are known to break
easily, allowing the pressure from the turbocharger to blow the
hoses off the valve.

89045

"-------------------------~~

Fig. 17. Schematic of APC system showing the operation of the by
pass valve (A).

The symptoms of a faulty bypass valve are usually minor
driveability problems (slight surging when opening the throttle
on cars with manual transmission), and noises (hooting
sounds). The bypass valve is mounted below the center of the
turbocharger. Use a hand-held vacuum pump to accurately
test the valve.

NOTE
Some early 1985 models with automatic transmission may not
have a bypass valve.

Fig. 18. APC bypass valve shown with vacuum applied to diaphragm.
The valve diaphragm should hold valve stay off its seat.

Replacing Turbocharger
Turbocharger removal and installation is done by first re
moving the exhaust manifold with the turbocharger as a com
plete unit. with the manifold removed, unbolt the turbocharger
from the manifold. See 252 Exhaust System for removal and
installation of the exhaust manifold.

NOTE

1. With the engine cold, remove the bypass valve below
the turbocharger.

WARNING
Do not remove the bypass valve when the engine is hot. The
turbocharger operates at very high temperatures.

2. Using a hand-pump, apply vacuum to the fitting on the
valve and check that it lifts off its seat. See Fig. 18. With
the vacuum applied, check that the valve stays open. If
the valve slowly closes, the diaphragm is leaking and
the valve should be replaced.

The turbocharger-to-exhaust manifold mounting nuts are self
locking and should always be replaced.

When replacing the turbocharger, the oil return and supply
pipes should be removed and thoroughly cleaned using a stiff
brush and solvent. See Fig. 19. If the pipes cannot be com
pletely cleaned, they should be replaced. The engine oil and
oil filter should also be changed.

NOTE
If the turbocharger is being replaced because of excessive ex
haust smoke, there will be some oil remaining in the exhaust
system that will most likely cause smoking upon start-up. Be
sure to test drive the car long enol.1gh to clear the leftover oil
from the exhaust system before suspecting that the replace
ment turbocharger is faulty.

APC COMPONENT TESTING

291-10

Turbocharger

Fig. 19. Turbocharger oil supply and return pipes.

APC COMPONENT TESTING

Electrical System-General

300-1

300 Electrical System -General
General
Voltage and Polarity
Wiring, Fuses, and Relays
Electrical System Safety Precautions
Electrical Test Equipment

Wiring Diagrams
Wiring Codes and Abbreviations
Using the Wiring Diagrams

Electrical Troubleshooting
Checking for Voltage and Ground

300-1
300-1
300-1
300-1
300-2
300-2
300-2
300-4

To measure voltage
To check for a voltage drop
Checking for Continuity
Checking for Short Circuits
To check for a short
circuit using an ohmmeter
To check for a short circuit
using a voltmeter

300-6
300-6
300-7
300-7
300-7
300-8

TABLES

300-4
300-4

a. Terminal and Circuit Numbers
b. Market Codes

300-3
300-4
.................;:;:;:::

GENERAL
A brief description of the principal parts of the electrical sys
tem is presented here. Also covered here are general electri
cal system troubleshooting tips as well as instructions on
using the Saab wiring diagrams.

Voltage and Polarity
Saab electrical systems are 12-volt direct current (DC) neg
ative-ground systems. A voltage regulator controls the system
voltage at approximately the 12-volt rating of the battery. All
circuits are grounded by direct or indirect connection to the
negative (-) terminal of the battery. A number of ground con
nections throughout the car connect the wiring harness to
chassis ground. These circuits are compfeted by the battery
cable or ground strap between the body and the battery nega
tive (-) terminal.

Wiring, Fuses, and Relays
Nearly all parts of the wiring harness connect to compo
nents of the electrical system with keyed, push-on connectors
that lock into place. Notable exceptions are the heavy battery
cables and the alternator wiring. The wiring is color-coded for
circuit identification.
With the exception of the battery charging system, all elec
trical power is routed from the ignition switch or the battery
through the fuse/relay panel, located in the right side of the en
gine compartment. Fuses prevent excessive current from
damaging components and wiring. Fuses are color coded to
indicate their different current capacities.

Fuse rating and color
Red
Blue
Yellow
Green

10
15
20
30

amp
amp
amp
amp

The relays are electromagnetic switches that operate on
low current to switch a high-current circuit on and off. Many of
the relays are mounted on the fuse/relay panel in the engine
compartment, although later models are equipped with addi
tional auxiliary relay panels. For information on relay and fuse
locations, see 371 Wiring Diagrams, Fuses and Relays.

Electrical System Safety Precautions
Please read the following warnings and cautions before do
ing any work on your electrical system.

WARNING
• Some of the cars covered by this manual are equipped with
a Supplemental Restraint System (SRS) that automatically
deploys an airbag. The airbag unit uses an explosive device
to electrically ignite a powerful gas. On cars so equipped, any
work involving the steering wheel and SRS system should
only be performed by an authorized Saab dealer. Perfonning
repairs without disarming the SRS may cause serious person
al injury.
• On cars equipped with SRS (airbag) the ignition switch must
be in the lock position before replacing fuses. If fuse no. 7 is
removed with the ignition switch on, an SRS fault will be de
tected. If the SRS waming light comes on, see an authorized
Saab dealer.

GENERAL
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WARNING
• The ignition system of the car operates at lethal voltages.
People with pacemakers or weak hearts should not expose
themselves to the ignition system. Extra caution must be tak
en when working on the ignition system or when servicing the
engine while it is running or the key is on. See 340 Ignition
System for additional ignition system warnings and cautions.
• Before operating the starter without starting the engine (as
when making a compression test), disable the ignition system
as described in 340 Ignition System.
• Keep hands, clothing and other objects clear of the radiator
cooling fan when working on a wann engine. The fan may
start at any time, even when the ignition is switched off.

CAUTiON
• Always tum off the engine and remove the negative (-) bat
tery cable before removing any electrical components.
• Connect and disconnect ignition system wires, multiple con
nectors, and ignition test equipment leads only while the igni
tion is off.
• Do not disconnect the battery while the engine is running.
• Do not quick-charge the battery (for boost starting) for longer
than one minute, and do not exceed 16.5 volts at the battery
with the boosting cables attached. Wait at least one minute
before boosting the battery a second time.
• Do not use a test lamp that has a nonnal incandescent bulb
to test circuits containing electronic components. The high
electrical consumption of these test lamps may damage the
components.
• Many of the solid-state modules are static sensitive. Static
discharge will pennanently damage them. Always handle the
modules using proper static prevention equipment and tech
niques.
• To avoid damaging harness connectors or relay panel sock
ets, use jumper wires with flat-blade connectors that are the
same size as the connector or relay tenninals.
• Always switch a test meter to the appropriate function and
range before making test connections.
• Do not try to start the engine of a car which has been heated
above 176°F (80°C), (for example, in a paint drying booth) un
til allowing it to cool to nonnal temperature.

Electrical Test Equipment
Many of the electrical tests described in this manual call for
measuring voltage, current or resistance using a digital multi
meter (DMM). Digital meters are preferred for precise mea
surements and for electronics work because they are
generally more accurate than analog meters. The numerical
display is also less likely to be misread, since there is no nee
dle position to be misinterpreted by reading at an angle.
An LED test light is a safe, inexpensive tool that can be
used to perform many simple electrical tests that would other
wise require a multi meter. The LED indicates when voltage is
present between any two test-points in a circuit.

CAUTION
• Choose test equipment carefully. Use a meter with at least
10 megohm input impedance, or an LED test light. An analog
meter (swing-needle) or a test light with a nonnal incandes
cent bulb may draw enough current to damage sensitive elec
tronic components.
• An ohmmeter must not be used to measure resistance on
solid state components such as control units or time delay re
lays.
• Always disconnect the battery before making resistance
(ohm) measurements on the circuit.

WIRING DIAGRAMS
The wiring diagrams shown in 371 Wiring Diagrams, Fus
es and Relays have been specially designed to enable quick
and efficient diagnosis and troubleshooting of electrical mal
functions.
Each electrical sub-system, such as the ignition system, the
hazard warning lights, etc., is described individually and a
separate wiring diagram is shown for each sub-system on the
car. Each wiring sub-system consists of a spread that in
cludes a brief description of the circuit operation, fault tracing,
a list of all the components used in the circuit along with their
location in the car, and the wiring diagram(s) applicable to that
circuit.

• Disconnect the battery before doing any electric welding on
the car.

Wiring Codes and Abbreviations

• Do not tow a car suspected of having a defective ignition
system without first disconnecting the ignition control unit.

A tremendous amount of information is included in each
wiring diagram if you know how to read them. For example,
you will notice that all electrical components, connectors, fus
es, and ground locations are idenhfied using a unique num
ber. Each of these numbers corresponds to a particular part in
the circuit. A complete listing of these component numbers,
their identifications and locations is given in 371 Wiring Dia
grams, Fuses and Relays.

• Do not wash the engine while it is running, or anytime the ig
nition is switched on.

WIRING DIAGRAMS

Electrical System-General
All wire colors in the diagrams are abbreviated. Combined
color codes indicate a multi-colored wire. For example the
code BURD indicates a Blue wire with a Red stripe. Wire color
abbreviation are listed below. Immediately following the wire
color is the nominal cross-sectional area of the wire given in
mm2 .
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Table a. Terminal and Circuit Numbers (continued)
Number

Circuit description

50 or +50

Supplies power from battery to starter solenoid
when ignition switch is in START position only

+54

Originates at ignition switch. Supplies power
when ignition switch is in the RUN position only

85

Ground side (-) of relay coil

86

Power-in side (+) of relay coil

87

Relay change-over contact

-

NOTE
Sometimes the color of an installed wire may be different than
the one on the wiring diagram. Don't be concemed, just be
sure to confinn that the wire connects to the proper tenninals.

D

I

I

Wire color codes
BL or BU . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Blue
BR or BN
Brown
GL or YE
Yellow
GN
Green
GR or GY
Gray
OG
RA or PK

Orange
Pink

RD
Red
SV or BK. . . . . . . . . . . . . . . . . . . . . . . . . . . .. Black
VL
Violet
VT or WH
White

Most terminals are identified by numbers on the compo
nents and harness connectors. The terminal numbers for ma
jor electrical connections are shown in the diagrams. Though
many terminal numbers appear only once, several other num
bers appear in numerous places throughout the electrical sys
tem and identify certain types of circuits. Several of the most
common circuit numbers are listed below in Table a.

Table a. Terminal and Circuit Numbers
Number

Circuit description

1

Low voltage switched (1) tenninal of coil

4

High voltage center tenninal of coil

+X

Originates at ignition switch. Supplies power
when the ignition switch is in the PARK, RUN, or
START position

S

Originates at ignition switch. Supplies power
whenever the key is in the ignition switch.
(power in LOCK, PARK, RUN, or START
position)

15 or +15

Originates at ignition switch. Supplies power
when ignition switch is in RUN or START
position

30 or +30

Battery positive (+) voltage. Supplies power
whenever battery is connected. (Not dependent
on ignition switch position, unfused)

31

Ground, battery negative (-) tenninal

~Ite':lator

waming light and field energizing

circuit

Additional abbreviations shown in the wiring diagrams are
given below.

Abbreviations
ABS
AC
AIC
APC
AUT
CAB
CC
CONV
ECU
EZK
I
LH
LHD
LHF
LH R
LHS

antilock brakes
air conditioning
automatic idle control
automatic performance
control (turbo models)
automatic transmission
cabriolet (convertible)
cruise control
convertible
electronic control unit
electronic ignition with knock control
fuel injection engine
fuel injection system
left hand drive
left hand, front
left hand, rear
left hand, side

M

. . . . . . . . . . . . . .. designation for model year,
i.e. M89 for 1989 model
MAN
manual transmission
passenger
P
RHO
right hand drive
RH F. . . . . . . . . . . . . . . . . . . . . . . . . right hand, front

RH R
RHS

right hand, rear
right hand, side

SRS

supplemental restraint system
Airbag (see warnings in text)
T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. turbo
TSI
timing service instrument (test socket)
2-D . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-door sedan
3-D

3-door hatchback

4-0 .. . . . . . . . . . . . . . . . . . . . . . . . . . 4-door sedan
US
Cars for sale in the United States
CA
Cars for sale in Canada
UC
Cars for sale in California

continued

WIRING DIAGRAMS
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Electrical System-General

CAUTION
Many of the wiring diagrams are applicable to cars delivered
to otherworld markets served by Saab. At times, there may be
certain parts of the diagram that are applicable only to these
markets. This manual covers only Saab cars delivered to the
United States (US), Califomia (UC), and Canada (CA). Abbre
viations other than US, UC, and CA found on a particular dia
gram should be ignored. For example the abbreviation "ME"
is for cars sold in the Middle East. Table b is a complete list of
the market codes.

Market

Market
codes

AT

Austria

AU

Australia

GB

BE

Belgium

GR

CA

Canada

IS

CH

Switzerland

IT

Italy

DE

Germany

JP

Japan

I

Market

i

~ f France

r----

Four things are required for current to flow in any electrical
circuit: a voltage source, wires or connections to transport the
voltage, a consumer or device that uses the electricity, and a
connection to ground. Most problems can be found using only
a digital multimeter (volt/ohm/amp meter) to check for voltage
supply, for breaks in the wiring (infinite resistance/no continu
ity), or for a path to ground that completes the circuit.
Electric current is logical in its flow, always moving from the
voltage source toward ground. Keeping this in mind, electrical
faults can be located through a process of elimination. When
troubleshooting a complex circuit, separate the circuit into
smaller parts. The general tests outlined below may be helpful
in finding electrical problems. The information is most helpful
when used with the wiring diagrams.

Table b. Market Codes
Market
codes

ELECTRICAL TROUBLESHOOTING

Great Britain
I

I

Be sure to analyze the problem. Use the wiring diagrams to
determine the most likely cause of the problem. Get an under
standing of how the circuit works by following the circuit from
ground back to the power source.

Greece
Iceland

You will find the problem if you follow a simple and logical
step-by-step procedure. Test portions of the circuit at one
time, starting with the area or component most likely to be at
fault. Test first at points that you can reach most easily. When
you find the cause of the problem, make the repair. Use ap
propriate tools and procedures. As a final check, test the func
tions of the circuit that you worked on.

I

DK

Denmark

ME

Middle East

ES

Spain

NL

Netherlands

EU

Europe

NO

Norway

FE

Far East

SE

Sweden

FI

Finland

US

USA

-

Using the Wiring Diagrams
An example of a wiring diagram is shown below together
with an explanation of the symbols used in the diagram. See
Fig.1.

NOTE
• Unless specified otherwise, switches and relays are shown
in the rest or de-energized position.

• Throughout the wiring diagrams, a fuse is shown together
with the designation 22A. This 22A code is the component
number for the fuse holder in the fuse/relay panel and should
not be confused with the fuse rating or the fuse position.
• Designations such as +30, +15, +54 are positive voltage
supplies, usually found at the top of each circuit. Each number
represents when voltage is present in the circuit. For example,
+30 is live at all times (unfused) and +15 is live when the key
is in the run or start position. See above for a listing of the
common terminal and circuit numbers.

ELECTRICAL TROUBLESHOOTING

When making test connections at connectors and compo
nents, use care to avoid spreading or damaging the connec
tors or terminals. Some electrical tests may require jumper
wires to temporarily bypass components or connections in the
wiring harness. When connecting jumper wires, use blade
connectors at the wire ends that match the size of the terminal
being tested. The delicate internal contacts are easily spread
apart, and this can cause intermittent or faulty connections
that can lead to more problems.

Checking for Voltage and Ground
Checking for the presence of voltage or ground is usually
the first step in troubleshooting a problem circuit. When
checking for voltage, a digital voltmeter or LED test light
should be used. for example, if a parking light does not work,
check for voltage at the bulb socket will quickly determine if
the circuit is functioning properly or if the bulb itself is faulty. If
voltage and ground are found at the socket, then the bulb is
most likely faulty.
Another valuable troubleshooting technique is a voltage
drop test This is a good test to make if current is flowing
through the circuit, but the circuit is not operating correctly.
Sluggish wipers or dim headlights are examples of this. A volt
age drop test will help to pinpoint a corroded ground strap or a
faulty switch. Normally, there should be less than 1 volt drop
across most wires or closed switches. A voltage drop across a
connector or short cable should not exceed 0.5 volts.

Electrical System-General
Positive supply +54
(live with ignition
key in run position
only)

Number indicates
component (1 is the
battery. See com
plete list at end of
wiring diagrams)

Schematic of relay
(component 229 is
the system relay)

~~L-~
~~9"

Fuse in main fuse!
relay panel
(component 22a)

C

Positive supply +15
(live with ignition
key in run or start
position only)

~,

~l4·1~.
~,
1,:,

+15
I

_ _------l 75

R"-C>'-"

7

229

211

Fuse in position 22
(component 22a)

12J'"
GN/IIT10

Connector 1528
(this is a 29-pin
connector)

159

+-15

Wire color (green!
violet) and wire size
(1.0 mm 2)

Dashed line
indicates partial
view of instrument
panel

Schematic symbol
for solenoid
(component 206 is
fuel injector)

Schematic symbol
for light bulb

2C'0

LH control unit
(component 200).
Solid state compo
nents are usually
empty in center

200

~ '.,'
~ 202

~

201

1"T7:.

1"T7: :.

~i

-~:':,
GR/RO 2

Schematic symbol
of ground point (201
is on the engine)

Fig. 1.

Diamond shape
indicates a splice
in the wiring
hamess

Schematic symbol
for switch (compo
nent 203 is a throttle
switch)

Connector 152a,
terminal 25 in
connector

1:,'2A

'"

Abbreviations for
other markets (ME
for Middle East and
FE for Far East)

i

), it ",7

~~L.-J

2~

Schematic symbol
for motor
(component 101 is
fuel supply pump)

300-5

Schematic symbol
for a temperature
sensor (component
202 is the engine
temperature sensor)

~

Indicates a
connector not
connected to
another connector
(component 204 is a
tesl connector for
the LH fuel injection
system)

Connector 59
(2-pin connector)
showing wires in
terminal 1 and 2

Example of how to read Saab wiring diagrams.

ELECTRICAL TROUBLESHOO TlNG
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Electrical System-General
-,

The wires, connectors, and switches that carry current are
designed with very low resistance so that current flows with a
minimum loss of voltage. A voltage drop is caused by higher
than normal resistance in a circuit. This additional resistance
actually decreases or stops the flow of current. A voltage drop
can be noticed by problems ranging from dim headlights to
sluggish wipers. Some common sources of voltage drops are
faulty wires or switches, dirty or corroded connections or con
tacts, and loose or corroded ground wires and ground con
nections.
Voltage drop can only be checked when current is running
through the circuit, such as by operating the starter motor or
turning on the headlights. Making a voltage drop test requires
measuring the voltage in the circuit and comparing it to what
the voltage should be. Since these measurements are usually
small, a digital voltmeter should be used to ensure accurate
readings. If a voltage drop is suspected, turn the circuit on and
measure the voltage at the circuit's load.

NOTE
• A voltage drop test is generally more accurate than a simple
resistance check because the resistances involved are often
too small to measure with most ohmmeters. For example, a
resistance as small as 0.02 ohms would results in a 3 Volt
drop in a typical 150 amp starter circuit. (150 amps x 0.02
ohms =3 volts).

• Keep in mind that voltage with the key on and voltage with
the engine running are not the same. With the ignition on and
the engine off (battery voltage), voltage should be approxi
mately 12.6 volts. With the engine running (charging voltage),
voltage should be approximately 14.0 volts. Measure voltage
at the battery with the ignition on and then with the engine run
ning to get exact measurements.

from Battery

I

+

I

I

Fuse box

I

I

/;f1I'------... .....................

/

""

---""-. .......

Voltmeter

I

Switch
.......

""

I

""- ,,

II

No voltage

Load

87382

Fig. 2. Voltmeter being used to check for voltage.

2. Connect the voltmeter negative lead to the other end of
the cable or switch being tested. See Fig. 3.

~-

from Battery

+

To measure voltage
1. Connect the voltmeter negative lead to a reliable
ground point on the car. The negative (-) battery termi
nal is always a good a ground point.

+
Voltmeter

~

\.

Switch

e

2. Connect the voltmeter positive lead to the point in the
circuit you wish to measure. See Fig. 2. If a reading is
obtained, current is flowing through the circuit.
Load
NOTE
The voltage reading should not deviate more than 1 volt less
than the voltage at the battery. If the voltage is less than this,
there is probably a fault in the circuit, such as a corroded con
nector or a loose ground wire.

-

-

87383

_

-

Fig. 3. Voltmeter being used to check for voltage drop.

To check for a voltage drop
1. Connect the voltmeter positive lead to the positive (+)
battery terminal or a positive power supply close to the
battery source.

ELECTRICAL TROUBLESHOOTING

3. With the power on and the circuit working, the meter
shows the voltage drop (the difference between the two
points). This value should not exceed 1 volt.

Electrical System-General
NOTE
The maximum voltage drop in an automotive circuit, as rec
ommended by the Society of Automotive Engineers (SAE), is
as follows: 0 Volts for small wire connections; 0.1 Volts for
high current connections; 0.2 Volts for high current cables;
and 0.3 Volts for switch or solenoid contacts. On longer wires
or cables, the drop may be slightly higher. In any case, a volt
age drop of more than 1.0 Volt usually indicates a problem.
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Brake pedal in rest position

Brake light switch

Checking for Continuity
The continuity test can be used to check a circuit or switch.
Because most automotive circuits are designed to have little
or no resistance, a circuit or part of a circuit can be easily
checked for faults using an ohmmeter. An open circuit or a cir
cuit with high resistance will not allow current to flow. A circuit
with little or no resistance allows current to flow easily.

Brake pedal depressed

Brake light switch
CAUTION
Do not use an analog (swing-needle) ohmmeter to check cir
cuit resistance or continuity on any electronic (solid-state)
components. The intemal power source used in most analog
meters can damage solid state components. Use only a high
quality digital ohmmeter having high input impedance when
checking electronic components.

When checking continuity, the ignition should be off. On cir
cuits that are powered at all times, the battery should be dis
connected. Using the appropriate wiring diagram, a circuit can
be easily tested for faulty connections, wires, switches, re
lays, and engine sensors by checking for continuity. Fig. 4
shows continuity test being made on a brake light switch.

Checking for Short Circuits
A short circuit is exactly what the name implies. The circuit
takes a shorter path than it was designed to take. The most
common short that causes problems is a short to ground
where the insulation on a positive (+) wire wears away and the
metal wire is exposed. When the wire rubs against a metal
part of the car or other ground source, the circuit is shorted to
ground. If the exposed wire is live (positive battery voltage), a
fuse will blow and the circuit may possibly be damaged.
Shorts to ground can be located with an ohmmeter or a volt
meter. Short circuits are often difficult to locate and may vary
in nature. Short circuits can be found using a logical approach
based on the current path.

87437

Fig. 4.

Brake light switch being tested for continuity. With brake ped
al in rest position (switch open) there is no continuity (infinite
ohms). With the pedal depressed (switch closed) there is con
tinuity (zero ohms).

CAUTION
• On circuits protected with large fuses (25 amp and greater),
the wires or circuit components may be damaged before the
fuse blows. Always check for damage before replacing fuses
of this rating.

• When replacing blown fuses, use only fuses having the cor
rect rating. Always confirm the correct fuse rating printed on
the fuse/relay panel cover.

To check for a short circuit using an ohmmeter
1. Remove the blown fuse from the circuit and disconnect
the cables from the battery.
2. Disconnect the harness connector from the circuit's
load or consumer.
3. Using an ohmmeter, connect one test lead to the load
side of the fuse terminal (terrninalleading to the circuit)
and the other test lead to ground. See Fig. 5.
4. If there is continuity to ground, there is a short to
ground.

ELECTRICAL TROUBLESHOOTING
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Battery disconnected

3. Using a voltmeter, connect the test leads across the
fuse terminals. See Fig. 6. Make sure power is present
in the circuit, if necessary turn the key on.

Fuse box
Ohmmeter

from Battery
Short-ci rcuit
to earth

Voltmeter

+

Switch

Fuse box
Sho rt-circuit
to earth

Load disconnected

r1l

I

L

I
.J

Load

Switch

Load disconnected

,
1

r

87384

I

L
Fig. 5. Ohmmeter being used to find short circuit.

5. If there is no continuity, work from the wire harness
nearest to the fuse/relay panel and move or wiggle the
wires while observing the meter. Continue to move
down the harness until the meter displays a reading.
This is the location of the short to ground.
Visually inspect the wire harness at this point for any faults.
If no faults are visible, carefully slice open the harness cover
or the wire insulation for further inspection. Repair any faults
found.

To check for a short circuit using a voltmeter
1. Remove the blown fuse from the circuit.
2. Disconnect the harness connector from the circuit's
load or consumer.

ELECTRICAL TROUBLESHOOTING

I

Load

...J

87385

Fig. 6.

Voltmeter being used to find short circuit.

4. If voltage is present at the voltmeter, there is a short to
ground.
5. If voltage is not present, work from the wire harness
nearest to the fuse/relay panel and move or wiggle the
wires while observing the meter. Continue to move
down the harness until the meter displays a reading.
This is the location of the short to ground.
Visually inspect the wire harness at this point for any faults.

I'f no faults are visible, carefully slice open the harness cover
or the wire insulation for further inspection. Repair any faults
found.

--Battery
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311 Battery
General

311-1

Battery Testing

311-1
311-1
311-2

Open-Circuit Voltage Test
Load Voltage Testing

GENERAL
The six-cell, 12-volt lead-acid battery capacity is rated by
ampere/hours (Ah) and cold cranking amps (GGA). The Ah
rating is determined by the average amount of current the bat
tery can deliver over time without dropping below a speci'fied
voltage. The GGA rating is determined by the battery's ability
to deliver starting current at 0° (-18°G). The original battery in
stalled is rated at 62 Ah and is located in the engine
compartment, beh ind the right headlight assembly.
Maintenance consists of keeping the battery and terminals
clean and keeping the connections tight. After cleaning, a light
coating of petroleum jelly should be spread on the terminals.
Inspect the battery cables for chafing and deterioration of the
insulation due to high heat.
For general information on troubleshooting electrical systems
see 300 Electrical System--General. For information on bat
tery wiring see 371 Wiring Diagrams, Fuses and Relays.

WARNING

• Wear goggles, rubber gloves, and a rubber apron when
working with battery electrolyte. Electrolyte contains sulfuric
acid and can cause skin irritation and burning. If electrolyte is
spilled on your skin or clothing, flush the area at once with
large quantities of water. If electrolyte gets into your eyes,
bathe them with large quantities of clean water for several
minutes and call a physician.
• Batteries that are being charged or are fUlly charged give off
explosive hydrogen gas. Keep sparks and open flames away.
Do not smoke.

Battery Charging

311-2

TABLES
a. Open-Circuit Voltage and Battery Charge
b. Battery Charging Specifications

311-1
311-2

CAUTION

• Do not quick-charge the battery (for boost starting) for longer
than one minute, and do not exceed 16.5 volts at the battery
with the boosting cables attached. Wait at least one minute
before boosting the battery a second time.
• Always disconnect the negative (-) battery cable first and re
connect it last. Cover the battery post with an insulating mate
rial whenever the terminal is removed.
• When boost starting the car using jumper cables, be careful
not to reverse the battery connections. Even a momentary
connection will damage the altemator.

BATTERY TESTING
Battery testing determines the state of battery charge. The
most common methods are open-circuit and load voltage test
ing. Batteries that have filler caps can also be tested by check
ing the specific gravity of the electrolyte. The specific gravity
test checks the amount of acid in the electrolyte as an indica
tion of battery charge. Inexpensive specific gravity testers are
available at most auto supply stores.

Open-Circuit Voltage Test
An open-circuit voltage test checks battery voltage by con
necting an accurate digital voltmeter to the battery posts after
disconnecting the battery ground cable. Before making an
open-circuit voltage test on a battery, first load the battery with
15 amps for one minute, for example by turning on the head
lights without the engine running. Open-circuit voltage levels
and their corresponding percentages of charge are in Table a.

CAUTION

• Do not disconnect the battery when the engine is running.
The alternator will be damaged.
• Replace batteries if the case is cracked or leaking. Electro
lyte can damage the car. If electrolyte is spilled, clean the area
with a solution of baking soda and water.
• Always allow a frozen battery to thaw before attempting to
recharge it.

Table a. Open-Circuit Voltage and Battery Charge
Open-circuit voltage

State of charge

12.6 V or more

Fully charged

12.4 V

75% charged

12.2 V

I 50% charged

12.0 V

I 25% charged

11.7 V or less

Fully discharged

• Always disconnect the battery terminals during battery re
charging. This will prevent damage to solid-state components.

BA TTERY TESTING
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Battery

The battery is in satisfactory condition if the open-circuit
voltage is at least 12.4 volts. If the open-circuit voltage is at
this level or above, but the battery still lacks power for starting,
make a load voltage test to determine the battery's service
condition. If the open-circuit voltage is below 12.4 volts, re
charge the battery. If the battery cannot be recharged to at
least 75%, it should be replaced.

Load Voltage Testing
A load voltage battery test is made by connecting a specific
resistive load to the battery terminals and then measuring
voltage. The test requires a special tester and can generally
be performed quickly and inexpensively by an authorized
Saab dealer or qualified repair facility. The battery should be
fully charged for the most accurate results. If the equipment is
available, disconnect the negative (-) battery cable. Then ap
ply a 200 Amp load for 15 seconds and measure the battery's
voltage. If the voltage is below that listed, the battery should
be replaced.

WARNING
Always wear protective goggles and clothing when perfonning
a load test.

BATTERY CHARGING
Discharged batteries can be recharged using a battery
charger, but a battery can never be charged to a voltage in ex
cess of that which it is capable of producing electro-chemical
ly. Prolonged charging causes gassing that will evaporate the
electrolyte to a level that can damage the battery.
Always read and follow the instructions provided by the bat
tery charger's manufacturer. Do not use a charger if the in
structions are not available. Table b lists charging rates and
times that should be followed when charging batteries.

WARNING
The gasses given off by the battery during charging are explo
sive. Do not smoke. Keep open flames away from the top of
the battery, and prevent electrical sparks by turning off the bat
tery charger before connecting or disconnecting it.

CAUTION
Always disconnect a battery cable when using a battery
charger. This will prevent damage to solid-state components.

Table b. Battery Charging Specifications
Battery load test minimum voltage

• (200 amp load for 15 seconds)
9.6 Vat 80°F (2?OC)
9.5 Vat 60°F (16°C)
9.3 Vat 40°F (4°C)
8.9 Vat 20°F (-JOC)
8.5 Vat O°F (-18°C)

If the battery quickly becomes discharged, there may be a
fault in the charging system or in the electrical system. See
321 Alternator and Charging System for charging system
tests. On all models, be certain that the appropriate heat
shields are securely attached to the battery.

NOTE
If the key is left in the ignition switch, a battery draw of about
40 milliamps will discharge the battery over a period of time.

BA TTERY CHARGING

Charging rate (Iow
maintenance batteries)

Specific
gravity

Approximate
charging time

Fast charge
(at 80% to 90% of battery's
capacity, example: 44 to 50
amperes for a 55-ampere
hour battery)

1.150 or less

1 hour

1.150 to 1.175

3/4 hour

1.1 75 to 1.200

1/2 hour

1.200 to 1.225

1/4 hour

Above 1.225

Slow charge
only, to a
specific gravity
of 1.250 to
1.265

Slow charge
(at 10% of battery's
capacity, example: 5.5
amperes for a 55-ampere
hour battery)

Alternator and Charging System
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321 Alternator and Charging System
General

321-1

Charging System Troubleshooting

321-1
321-1

Charging System Quick-check

GENERAL
The charging system consists of a belt-driven 14-volt alter
nator and a voltage regulator. The voltage regulator, which is
mounted on the alternator, also serves as the alternator brush
holder. The charging system provides the current necessary
to keep the battery charged and to operate the car electrical
accessories.
To prevent damage to the alternator or regulator when mak
ing tests or repairs, make all connections with negative H to
negative, and positive (+) to positive. Even momentary con
tact with a conductor of the wrong polarity can damage the al
ternator's diodes.
Please read the following cautions before doing any work
on the charging system or alternator.

CAUTION
• Never operate the engine with the battery disconnected.
Never operate the alternator with its output terminal (8+ or 30)
disconnected and the other terminals connected. Never short,
bridge, or ground any terminals of the charging system.
• Always disconnect the negative (-) battery cable before re
moving the alternator. This will prevent an accidental short
from one of the alternator terminals.
• Do not reverse the polarity of the battery. Damage to the al
ternator will result.
• Always disconnect both battery cables before doing any
electric (arc) welding to the car.

CHARGING SYSTEM
TROU BLESHOOTING
Charging system trouble is indicated by an illuminated al
ternator warning light on the instrument panel, or by an under
or overcharged battery.

To test charging system
To remove and install alternator
Regulator/Brush Assembly
To replace regulator brushes

321-1
321-2
321-2
321-3

field and begin the current generating process. This current is
provided by the battery through the alternator warning light in
the instrument cluster. If the lamp burns out, the alternator will
not charge the battery properly.

Charging System Quick-check
As a quick-check, measure the voltage across the battery
terminal with the key off and then again with the engine run
ning. The battery voltage should be approximately 12.6 with
key oft and 14.0 with the engine running. If the voltage does
not increase when the engine is running, there is fault in the
charging system.

To test charging system
1. Inspect the V-belts and make sure they are tight. Make
sure the battery is fully charged, as described in 311
Battery.
2. Check the charge warning lamp. On 1987 and later
cars, check that the ignition switch relay closes when
the key is turned on. See 371 Wiring Diagrams, Fuses
and Relays for a complete listing of fuse and relay lo
cations.

NOTE
• The charging system warning light should come on when the
key is on and go out when the car is started. Turning the key
on is a test that checks the warning light circuit to the alterna
tor. If the light does not come on when the key is turned on,
check the light bulb and the wiring to the bulb using the appro
priate wiring diagram before making any more tests. Wiring di
agrams can be found in 371 Wiring Diagrams, Fuses and
Relays.
• When replacing the charging system warning bulb, be sure
to use the correct 2.0 watt replacement bulb. A similar 1.2 watt
bulb (with black socket base) will also fit in this location. If the
smaller bulb is installed, the battery will not charge correctly at
idle. The light will also go out at a higher rpm. See an autho
rized Saab parts department for additional information.

The alternator generates electrical current by electrical in
duction. When the engine is running, part of the current it pro
duces energizes its electromagnetic 'field. When starting,
some other current must be provided to initially energize the

CHARGING SYSTEM TROUBLESHOOTING
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Alternator and Charging System

3. Check for battery voltage between ground and terminal
B+ at the back of the alternator. Then check for battery
voltage between terminal D+ and ground with the igni
tion key on.

NOTE
If the voltage is not present at either terminal, check the alter
nator wiring and electrical circuit using the appropriate wiring
diagram.

4. With the engine running, carefully measure the voltage
between terminal 0+ and ground and then between B+
and ground. The difference should not exceed 0.7
volts.
Fig. 1. Alternator mounting bolt being removed.

NOTE
If battery voltage was present at terminal D+ and B+ as de
scribed in step 3, but the voltage difference in step 4 is not as
specified, the altemator is faulty and should be replaced.

5. If no faults are found up to this point, the alternator
should be tested using special test equipment, such as
the Sun VAT40. Alternator test specifications are
shown below.

5. Install the new alternator, leaving the mounting bolts
slightly loose. Install the V-belt and tension it as de
scribed in 1 LUBRICATION AND MAINTENANCE.

CAUTION
V-belt tension is critical to the life of alternator and proper al
ternator operation. A loose belt will cause undercharging (and
often a loud screeching sound). A tight belt will quickly destroy
the alternator bearings and the bearings of other component
driven off the same belt.

Alternator output specifications
• Bosch 80 Amp

54 Amps @ 1900 rpm

6. Tighten all mounting bolts. Install the wiring to the alter
nator. Reconnect the battery terminal and check the
operation of the charging system warning lamp.

NOTE
If a load tester is not available, an output test can be done by
running the engine at 1900 rpm and turning on all electrical
loads such as fans, lights and heated window. Voltage at the
battery should be approximately 12 volts or higher.

To remove and install alternator
1. Disconnect the negative (-) battery cable.
2. Loosen the alternator mounting bolts, pivot the alterna
tor and remove the alternator V-belts.
3. Disconnect the wires from the rear of the alternator.
4. Remove the alternator mounting bolts and the alterna
tor. See Fig. 1

CHARGING SYSTEM TROUBLESHOOTING

NOTE
Be sure to reinstall the insulating boots to the wire terminals
on the back of the alternator.

Regulator/Brush Assembly
The voltage regulator is easily removed from the back of the
alternator by removing the two mounting screws. See Fig. 2.
The regulator is available as replacement part. In addition, the
carbon brushes can also be separately replaced.
With the regulator removed measure the brush length. See
Fig. 3. If the brush length is less than the minimum length spec
ified in the figure, they should be replaced. Replacing the
brushes requires a soldering iron and electric/electronic solder.

Alternator and Charging System
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To replace regulator brushes

B

1. Remove the voltage regulator from the alternator.
2. Carefully unsolder the brush lead from the brush holder
terminal, withdrawing the brush from the holder at the
same time.

CAUTION
Wor!< quickly to prevent overheating the solid state regulator.

3. Remove any traces of solder from the brush holder ter
minal.
Fig. 2. Voltage regulator and brush holder removed from back of alter
nator. The brushes are at A, Remove the holder screws at B,

4. Fit the new brush into the holder, insert the brush lead
into the terminal, and solder it into place.
5. Reinstall the regulator.

......

5mm

87388-531513

Fig. 3.

Minimum regulator brush length, If brushes are shorter than 5
mm (0,2 in,), they should be replaced.
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331 Starter
Starting System

331-1
331-1
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Starter Troubleshooting
To remove starter
To replace solenoid

TABLES
a. Battery, Starter and Charging System
Troubleshooting
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replaced as an exchanged unit, the solenoid and other parts
are available from an authorized Saab dealer.

STARTING SYSTEM
The starter is an electric motor that drives a ring gear on the
flywheel via a pinion on the end of the starter. When the igni
tion key is turned to the start position, a solenoid moves the
pinion into engagement with the ring gear. The solenoid then
closes the main electrical contacts to the starter motor and the
motor turns to start the car.
When the engine has started, the ring gear speed exceeds
that of the pinion, and the pinion is disengaged from the pinion
shaft. When the key is released from the start position, a
spring returns the pinion to the rest position. Fig. 1 shows the
starter components.
The starter is located at the front of the engine under the in
take manifold. The starter and solenoid are removed together
as an assembly. The solenoid can be separated from the
starter motor once removed. Althollgh the starter is generally

Starter Troubleshooting
Before troubleshooting the starter, make sure the battery is
fully charged and the battery cables and ground connections
are free of corrosion and in good condition. Troubleshooting
information forthe starting system appear in Table a.

NOTE
• For information on starter wiring and component location
see 371 Wiring Diagrams, Fuses and Relays.
• Starter efficiency is affected by engine oil viscosity. This is
especially true in cold weather. Make sure the correct oil is in
the engine. See 1 LUBRICATION AND MAINTENANCE.
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1.
2.
3.
4.
5.

Starter bushing
Pinion housing
Circlip
Stop ring
Pinion bushing

6.
7.
8.
9.
10.

Starter pinion
Pinion engaging lever
Bearing bracket
Seal
Planetary gear train

11.
12.
13.
14.
15.

Armature
Solenoid
Stator frame
Brush holder assembly
Seal

16.
17.
18.
19.
20.

Seal
Commutator end bracket
Commutator end bushing
Seal
Shims

21. Spring washer
22. End cover

Fig. 1. Exploded view of starter motor.
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Starter
Table a. Battery, Starter and Charging System Troubleshooting

Symptom

Probable cause

Corrective action
I

1. Starter does not
operate when
ignition switch is
turned to START

2. Starter tums slowly
or fails to tum
engine

a. Ignition switch or wire leading from
ignition switch to solenoid faulty (less
than 8 volts to solenoid switch)

a. Test for voltage at terminal 50 of solenoid switch with ignition
switch at START. If not at least 8 volts, test for voltage at terminal
50 of ignition switch with switch at START. Replace ignition
switch (See 432 Manual Transmission Control) or eliminate
open circuit between ignition switch and solenoid switch

b. Solenoid switch faulty (less than 8
volts to starter motor)

b. Test for voltage at field-winding strap with ignition at START. If
not at least 8 volts, replace solenoid

c. Starter motor faulty

c. Test for voltage at field-winding strap with ignition at START. If 8
volts or more, repair or replace starter motor

d. Automatic transmission neutral
safety switch faulty (models with
automatic transmission only)

d. Test switch. See 371 Wiring Diagrams, Fuses and Relays.

a. Dirty, loose, or corroded starter
connections

a. Remove, clean, and tighten connections

b. Dirty, loose, or corroded ground strap
between engine and body
c. Starter wom or faulty

3. Starter makes
unusual noise, tums
erratically, or fails to
tum
4. Starter operates,
but does not turn
engine

a. Drive pinion defective
b. Flywheel or driveplate ring gear
damaged

~
a. Starter drive pinion or annature shaft

I
I

faulty
b. Solenoid switch mechanism faulty

To remove starter
1. Disconnect the negative (-) battery cable. Remove any
hoses that may be in the way, such as the air intake
pipe.
2. Disconnect the large battery cable and the wire at ter
minal 50 from the starter motor.

NOTE
Tenninal 50 has a small wire leading into the tenninal. Tenni
nal 30 has a large cable coming from the battery. The field
winding strap is a braided wire running from the solenoid to
the starter housing.

See 364 Electric Controls and Switches for switch adjustment

I
I
I

b. Remove and clean or replace strap

I

i

~I

I
I

c. Repair or replace starter
a. Repair or replace starter
b. Replace flywheel or driveplate. See 216 Crankshaft

a. Repair or replace starter
b. Replace starter solenoid switch

3. Remove the solenoid retaining screws and withdraw
the solenoid, lifting it off the pinion engaging lever.

NOTE
The mounting screws are tightly fitted and may be difficult to
remove. To help loosen the screws, use an impact driver with
a slotted bit.

4. Install the new solenoid, hooking it over the pinion en
gaging lever. Make sure the terminals are correctly ori
entated and install the retaining screws and the field
winding strap.
5. Install the starter motor.

3. Remove the two bolts holding the starter to the engine
end plate and remove the starter.
Installation is the reverse of removal.

To replace solenoid
1. Remove the starter.
2. Remove the nut from the field-winding strap and dis
connect the strap from the solenoid.

STARTlNG SYSTEM

Tightening torques
• field-winding strap and
battery cable to solenoid
• solenoid to starter

7-9 nm (62-80 in-Ib)
4.5-5.5 Nm (40-49 in-Ib)
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340 Ignition System
General
Basic Hall Ignition System
(1985 and later Turbo)
EZK Ignition System
(1986 and later Non-turbo)
EZK Knock Sensor Operation
and Ignition Timing

340-1
340-1
340-1
340-2

Ignition System Troubleshooting

340-2
On-board Diagnostics (EZK ignition only)
340-3
Test Equipment.
340-3
Disabling Ignition System
340-3
Basic Troubleshooting Principles
340-4
Quick-Check of Ignition System
340-4
Firing Order. . . . . . . . . . . . . . . . . . . . . . . . . . . 340-4
Visual Inspection
340-5

To test EZK ignition system
(non-turbo models only)

340-8

Component Removal
and Replacement

340-11
340-11
340-11
340-12

To replace distributor cap and rotor
To remove and install distributor
Hall Sensor
To replace Hall sensor
(distributor-mounted sensor)
To replace Hall sensor
(crankshaft-mounted sensor)
To replace knock sensor
(EZK ignition only)

340-12
340-13
340-14

Ignition Timing

340-15
340-15

To check and adjust ignition timing

Electrical Tests and Fault Tracing ... 340-5
To test basic Hall ignition system
(turbo models only)

TABLES
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a. Ignition System Troubleshooting

340-5

GENERAL
Two versions of Hall-effect electronic ignition systems are
used on the cars covered by this manual. The term Hall-effect
refers to the Hall Sensor, an electronic device in the distributor
that replaces conventional mechanical breaker points.

Ignition System Applications
• 1985 and later Turbo ..... basic Hall-effect ignition
• 1986 and later Non-turbo. . . . . . . .. ElK ignition
Hall-effect with knock sensor

87392-53003

1. Battery

2. Ignition switch
3. Ignition control unit

Basic Hall Ignition System
(1985 and later Turbo)
Fig. 1 shows a schematic of the basic Hall-effect ignition
system. The firing of the spark is triggered by the Hall sensor
in the distributor. The Hall sensor produces a voltage, which
provides the ignition control unit with information about engine
speed and crankshaft position. With this input, the control unit
operates the ignition coil secondary circuit to precisely time
the firing of the spark plugs.

4. Ignition distributor
5. Ignition coil
6. Shielded cable

Fig. 1. Schematic of basic Hall-effect ignition system,

EZK Ignition System
(1986 and later Non-Turbo)
Fig. 2 shows a schematic of the ElK ignition system. This
system is more sophisticated than the basic Hall system in
that it includes a knock sensor to monitor and control ignition
knock or ping. A knock sensor functions like a microphone
and is able to convert mechanical vibration (knock) into elec
trical signals. The ElK control unit is programmed to react to

GENERAL

:-:-:.:.:.:-:.;.:.;.:.:

iii
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Ignition System

the signals whose frequencies are characteristic of combus
tion chamber noise and change ignition timing accordingly.

EZK Knock Sensor Operation and Ignition
Timing
During cranking, the ignition timing is locked at 5°BTDC.
This setting will be held until engine speed exceeds 700 rpm.
The timing will then change to a fixed 14°BTDC setting until
the throttle is opened.
When the throttle is opened, the knock sensing system
takes over and adjusts ignition timing according to engine
conditions. The timing can vary from 5° to 22° BTDC in re
sponse to engine speed, engine load, or detonation. If engine
knock occurs, the ECU determines which cylinder(s) are
knocking and retards just the affected cylinder by 3°. If the
knocking continues, the timing is further retarded in steps of
3°. The timing position will be maintained for a short period
and will then begin to advance the timing by 1/3° increments
until normal ignition is resumed.

NOTE
An occasional knocking may be heard on engines with ElK.
This is normal and is necessary for proper operation of the
ElK system.

IGNITION SYSTEM TROUBLESHOOTING
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1.
2.
3.
4.
5.
6.

Battery
Ignition switch
Ignition coil
Distributor
Spark plug
ElK control unit

7.
8.
9.
10.
11.

Ignition amplifier
Hall sensor
LH control unit
Throttle position sensor
Knock sensor

Fig. 2. Schematic of EZK ignition system with knock sensor.

The throttle switch (also used in the LH fuel injection sys
tem) signals the ElK control unit when the engine is idling.
This allows the ElK control unit to set a base timing when the
throttle is closed. The ElK control unit also receives an "en
gine load signal" from the LH control unit.

NOTE
- For more information on the throttle switch, including adjust
ing and testing procedures, see 240 Fuel Injection.

- Turbo models also use a knock sensor to detect ignition
knock as part of the APC (Automatic Performance Control)
system. For more information, see 291 Turbocharger.

IGNITION SYSTEM TROUBLESHOOTING

Poor driveability may have a variety of causes. The fault
may lie with the ignition system, the fuel system, parts of the
emission control system, or a combination of the three. Be
cause of the interrelated functions of these systems, it is often
difficult to know where to begin looking for problems. For this
reason, effective troubleshooting should always consider
these systems in unison, as one major system.
A complete failure of the ignition system to produce spark at
the spark plugs is self-evident. For other problems such as
rough idle, misfiring, or poor starting, however, the cause is
not so clear. For troubleshooting engine management and the
way the car runs, see 200 Engine-General.
Ignition system service and repair work must be carried out
carefully. The ignition system contains sensitive electronic
components. To protect the system, and for general safety,
the following warnings should be observed during any ignition
system troubleshooting, maintenance, or repair work.

WARNING
-The ignition systems installed on the cars covered by this
manual are high-energy systems operating in a dangerous
voltage range which could prove to be fatal if exposed termi
nals or live parts are contacted. Use extreme caution when
working on a vehicle with the ignition on or the engine running.

Ignition System
WARNING

• Connect and disconnect ignition system wires, multiple con
nectors, and ignition test equipment leads only while the igni
tion is off. Do not touch or disconnect any of the high tension
cables from the coil, distributor, or spark plugs while the en
gine is running or being cranked by the starter.
• Before operating the starter without starting the engine (as
when making a compression test), always disable the ignition
as described below.
• Inefficient combustion can overload the catalytic converter
with raw fuel, leading to converter overheating or plugging. An
overheated catalytic converter can be a fire hazard.

340-3

On 1986-1991 models, start the engine and allow it to reach
operating temperature. Briefly raise engine speed above
2000 rpm. Count the number of times the check engine light
flashes before repeating the flashing code. The number of
times the Check Engine light flashes determines the fault in
the system.

EZK Check Engine light fault diagnosis
• three flashes-ElK control unit internal fault*
• four flashes - fault in the knock sensor, sensor wiring,
or ElK control unit
• five flashes - faulty input signal from LH control unit.
*This code is applicable to 1989 and later models only.

CAUTION

• Do not conduct ignition system tests with a test lamp that
uses a normal incandescent bulb. The high electrical con
sumption of these test lamps may damage the electronic com
ponents.
• Do not connect test instruments with a 12-volt supply to ter
minal15 (+) of the ignition coil. The voltage backflow can dam
age the ignition control unit.
• Do not connect terminal 1 of the coil to ground as a means
of preventing the engine from starting (for example, when in
stalling or servicing anti-theft devices).
• Do not disconnect terminal 4 (center terminal) from the coil
or remove the distributor cap to disable the ignition.
• Do not disconnect the battery while the engine is running.

On-board Diagnostics (EZK ignition only)
The EZK ignition system features built-in diagnostic circuit
ry that detects and stores in memory coded information about
system faults. These fault codes can be "read-out" through
flashes of the Check Engine light. Before troubleshooting an
ElK fault and a flashing Check Engine light, check for broken
or loose engine mounts or brackets.

NOTE

• As a general rule, a steady-on Check Engine light means the
LH control unit has detected a fault. A flashing Check Engine
light means that the ElK Ignition system has detected a fault.
As an exception to the rule, the Check Engine light on 1992
models does not flash. Therefore, a steady-on Check Engine
light on these models could be either a ElK system fault or an
LH fuel system fault.
• On 1989 models with ElK only, the Check Engine light may
flash intermittently due to a faulty ElK control unit. Check for
a control unit date code of "945" or lower (see Fig. 13 for con
trol unit location). The date code is stamped on the unit next
to the connector housing. If the control unit is within these
dates codes, see an authorized Saab dealer for additional in
formation on correcting this fault.

NOTE

If the wiring harness to the ElK knock sensor is defective, a
replacement wire harness is available from an authorized
Saab dealer. This harness eliminates the need to replace the
entire engine harness.

Test Equipment
Many of the tests of ignition system components require the
use of high-impedance test equipment to prevent damage to
the electrical components. A high-impedance digital multime
ter should be used for all voltage and resistance tests. An LED
test light should be used in place of an incandescent-type test
lamp.
Many tests require checking for voltage, continuity, or resis
tance at the terminals of the components' harness connec
tors. The blunt tips of a multimeter's probes can spread open
the small connector terminals and cause poor connections.
To prevent damage, use flat male connectors to probe the
harness connector terminals.

Disabling Ignition System
To prevent the engine 'from starting and to prevent the pres
ence of dangerous voltages, the ignition system should be
disabled anytime work is done on the ignition system. The ig
nition system should also be disabled any time work is being
done in the engine compartment with the ignition key on or if
the starter needs to be operated without running the engine,
such as when making an engine compression test.
Disabling the ignition system is easily accomplished by dis
connecting the Hall sensor connector. On all 1985-1988 mod
els and 1989 and later Turbo models, disconnect the Hall
sensor connector from the side of the distributor. On 1989 and
later models with ElK ignition, the Hall sensor is mounted be
hind the crankshaft pulley. To disconnect the sensor connec
tor, follow the wiring harness up from the sensor until you
reach the connector in the engine compartment. See Fig. 3.

IGNITION SYSTEM TROUBLESHOOTING
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Ignition System
To make the check, turn the ignition off and remove a spark
plug wire from a spark plug. Connect to the plug wire a spark
tester or a known good spark plug gapped to 4 mm (0.16 or
5/32 in.) Position the plug so that the outer electrode is
grounded on the engine.

NOTE
For the most accurate test results, the battery should be fully
charged.

Fig. 3. Hall sensor connector on 1989 and later cars with EZK igni
tion. The sensor on these cars is mounted behind crankshaft
pUlley.

Basic Troubleshooting Principles
An engine that starts and runs indicates that the ignition
system is fundamentally working-delivering voltage to the
spark plugs. A hard-starting or poor-running engine, however,
may indicate a problem with how well the spark is delivered. A
faulty coil or control unit, cracked or deteriorated spark plug
wires, a worn or cracked distributor cap or rotor, and worn or
fouled spark plugs are all causes of reduced spark intensity
and inefficient combustion.
An engine that has good cranking speed but will not start
may indicate a complete failure of the system to produce
spark. Inspect the ignition system visually. Make sure the
spark plug wires have not been interchanged. Ignition firing
order is described below under Firing Order.
If no visual faults are located, maKe a basic quick-check to
see if spark is being produced as described below. This will be
the most important first troubleshooting step. If a strong spark
is observed, then the failure to start is due to another cause,
perhaps no fuel being delivered to the engine.

Quick-Check of Ignition System
The first step in troubleshooting a no-start condition is to de
termine whether the problem is caused by the ignition system
or some other system, such as a fuel delivery problem. This
done by checking that the spark plugs are firing. If no spark is
present, then more detailed testing of the ignition system is
necessary.

IGNITION SYSTEM TROUBLESHOOTING

While a helper actuates the starter, look and listen for spark
in the spark plug gap. A bright blue spark Indicates a healthy
ignition system. A yellow-orange spark is weaker and indicates
that, while spark is present and the system is functioning, it is
not operating at peak efficiency. Check the condition of the ig
nition system components as described below Visuallnspec
tion. If there is no spark, test the system components as
described below under Electrical Tests and Fault Tracing.

WARNING
• Do not hold the spark plug or its connector, even if using in
sulated pliers.
• If ignition system failure is not the problem, the engine may
start during this test. Be prepared to tum off the ignition imme
diately. Running the engine with a spark plug wire disconnect
ed may damage the catalytic converter.

If no faults have been detected up to this point but there is
still no spark or a weak spark, refer to Table a for more trou
bleshooting information. If a strong spark is observed but the
engine still will not start, refer to 200 Engine-General for
more troubleshooting information.

Firing Order
The firing order of the cylinders is 1-3-4-2. Cylinder no. 1 is
next to the V-belts by the firewall and cylinder no. 4 is at the
front of the car. The engine rotates counter-clockwise when
viewed from the front of the car. See Fig. 4.

Ignition System
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Table a. Ignition System Troubleshooting
Symptom
1.

Probable cause

No spark or weak
spark observed
during spark test

I

I

Corrective action

a. Wet or damp distributor cap and/or
spark plug wires
b. Faulty wires or connectors (primary
circuit).
c. Weak or faulty coil

c. Test and replace as needed

d. Defective spark plug wires

d. Test and replace as needed

e.
f.

Worn or fouled spark plugs
Faulty Hall sensor

g. Faulty ignition control unit or amplifier

a. Remove cap and wires. Dry and reinstall
b. Test and replace as needed

e. Replace spark plugs. See 1 LUBRICATION AND
MAINTENANCE
f. Test and replace as needed

g. Test and replace as needed

I
I

I

L
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Fig. 4.

Broken or missing
carbon tip

Rring order and proper orientation of high tension leads.
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Visual Inspection
The spark plug wires, the distributor cap, and the distributor
rotor are subject to wear and electrical breakdown, which will
impair their ability to deliver a crisply timed and powerful
spark. Dirt and moisture on any of these components are also
potential causes of poor spark at the spark plugs.
To inspect the distributor cap and rotor, first unclip and re
move the cap. Inspect the contacts inside the distributor cap
and at the tip of the rotor for carbon tracks, wear, or pitting.
See Fig. 5. Cracks or carbon tracks in the distributor cap may
cause shorts to ground. The cracks may be fine and difficult to
see. Check that the center black carbon brush inside the cap
springs back when compressed. If any faults are found, re
place the cap and/or rotor.
To visually check the spark plug wires, gently bend them in
several places. This will expose cracks in the insulation which
may cause spark "leaks". Peel back the rubber boots and
check them for pliancy and the ability to seal out dirt and mois
ture. Wires that are cracked, oil-soaked or dry and brittle
should be replaced.
The coil should be closely examined for cracks, burns, car
bon tracks, or any leaking fluid. The coil tower, center terminal
4, should be clean and dry. If necessary, remove the coil for

Fig. 5.

Distributor cap and rotor. Inspect cap and rotor at contact
points.

cleaning and closer examination. Check that the wiring at the
coil top is not contacting the metal coil housing. Loosen the
nuts and reposition the wires if necessary.
Inspect all primary wires and connections for any corrosion
or damage. Clean or repair any faults found. In these sensitive
electronic ignition systems, corroded or loose connections
may interfere with the ignition function.

ELECTRICAL TESTS AND
FAULT TRACING
The following electrical test should be done in the sequence
given. Review the information given earlier before making the
tests described here. On cars with EZK ignition, be sure to
check for any EZK fault codes as described earlier.
For the most accurate test results, check that the battery is
fully charged, there is fuel in the tank, and that engine and am
bient temperature are between 32°F and 104°F (O°C and
40°C).

ELECTRICAL TESTS AND FAUL T TRACING
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Ignition System
3. Check for power to the ignition control unit. Discon
nect the connector from the ignition control unit. See
Fig. 7. Connect a voltmeter to terminal 4 (+) and termi
nal 2 (-) of the control unit connector. See Fig. 8. Turn
the ignition on and check that the voltage is at least 10
volts (DC). Turn the ignition off and reconnect the con
nector. If voltage is as specified, proceed to the next
step. If voltage is not present, use the diagrams shown
in 371 Wiring Diagrams, Fuses and Relays to check
for wiring faults.

CAUTION

Do not unplug components or disconnect grounds when the
ignition key is on. Damage to electronic components could re
sult.

To test basic Hall ignition system
(turbo models only)
1. Check the basic components subject to wear and
electrical breakdown. Test the condition of the spark
plug wires and the ignition rotor by testing the resis
tance of each component.

NOTE

It may be necessary to remove the control unit from its mount
ings to gain access to the connector.

Spark Plug Wire and Rotor Resistances
• Ignition rotor. . . . . . . . . . . . . . . . . . . .. 1,000 Ohms
• Coil high tension lead
(complete with end connectors) .. 500-1,500 Ohms
• Spark plug leads (complete with
end connectors)
2,000-4,000 Ohms

2. Check for power to the Hall sensor. Unplug the wir
ing connector from the side of the distributor. Connect
a voltmeter between the two outer terminals in the con
nector. See Fig. 6. Turn the ignition on. The voltmeter
should read at least 10 volts {VDC). Turn the ignition off
and reconnect the connector. If no faults are found, pro
ceed to the next step. If voltage is not present, check
the wires between the distributor connector and the
control unit. Repair any wiring faults before proceeding.
Fig. 7. Ignition control unit in left front (driver's side) fender well.
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Fig. 6.

Voltmeter being used to check for voltage to Hall sensor.

87416

Fig. 8. Voltmeter being used to check for voltage to control unit.
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Ignition System
4. Check the Hall sensor output signal. Peel back the
rubber boot on the control unit connector. Connect a
voltmeter between terminal 6 and 3, working from rear
of the connector. See Fig. 9. Turn the ignition on and
slowly turn the engine over by hand. The voltage
should oscillate between 0.4 (DC)volts (or less) and 3.0
volts (or higher). If no faults are found, proceed to the
next step. If any faults are found, check the wires be
tween the control unit and the Hall sensor. If no wiring
faults are found, the Hall sensor is faulty and should be
replaced.

CAUTION

Tum the engine over only in the direction of nonnal rotation.
Otherwise damage to the timing chain and its components
may result. To detennine nonnal rotation, put the car in gear
and rock the car forward, noting the rotation of the ignition ro
tor, the flywheel, or a belt-driven component. As an alterna
tive, briefly operate the starter.

340-7

Ignition coil resistance*
• between terminal 1 and 15
• between terminal 1
and center tower

0.5 to 0.9 Ohms
7200 to 8200 Ohms

• measure with all wires disconnected from coil

Primary circuit

I
I

NOTE

The engine can be tumed over using a wrench on the crank
shaft pulley.
87413
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Fig. 10. Call circuits being tested using ohmmeter. Coil terminal num
bers are found on coil.

Less than 0.4 volts
to 3.0 volts or higher.

15
7. Check the ignition control unit switching function
to the coil. Disconnect the Hall sensor connector from

Ignition
Electronic
Control
Unit
76543

I

.t-------.. . .
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the distributor. Connect the voltmeter between coil ter
minals 15 and 1. See Fig. 11. Turn the ignition on. The
voltage should rise to about 5 volts (DC) and then drop
to 0 volts within 1 to 2 seconds. Reconnect the connec
tor. If any faults are found, the control unit is faulty and
should be replaced. If no faults are found, the ignition
system is functioning correctly.

Fig. 9. Voltmeter being used to check Hall sensor operation.
NOTE
If on 1986 and 1987 models, all electrical checks are as spec

5. Check for power to the coil. Connect a voltmeter be
tween terminal 15 (+) of the coil and ground. Turn the
ignition on and check that the voltage is at least 10 volts
(DC). Turn the ignition off. If voltage is as specified, pro
ceed to the next step. If voltage is not present, use the
diagrams shown in 371 Wiring Diagrams, Fuses and
Relays to check for wiring faults.

ified but the car still does not start, check the ignition pulse
amplifier on the main fuse relay panel. See Fig. 12. This relay
like amplifier is designed to "amplify" the tachometer signal for
more reliable control of electronic components affected by the
ignition system (LH fuel injection, fuel pump control, etc.). To
check the amplifier, simply remove it from its socket. Then us
ing a jumper wire, jumper the fuse/relay panel sockets corre
sponding to relay tenninals TO-I and TO-a. Try to start the
engine. If the engine now runs, replace the amplifier.

6. Check the coil primary and secondary circuit resis
tance. Remove all wires from the coil. Measure the coil
primary and secondary circuit resistance as shown be
low in Fig. 10. Reconnect the wires to the coil. If the coil
resistance is not as specified, the coil is faulty and
should be replaced. If no faults are found, proceed to
the next step.

ELECTRICAL TESTS AND FAUL T TRACING
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Ignition System
2. Test the knock sensor output signal. Remove the
harness connector from the EZK control unit. See Fig.
13. Using a digital voltmeter (set to VAC scale), con
nect it to terminal 12 and 13 of the control unit connec
tor. Gently tap on the knock sensor mounting bolt. The
voltmeter should register a small voltage and the read
ing should vary depending on the intensity of the tap.

Ignition

NOTE
• The knock sensor is mounted to the engine block between
cylinders no. 2 and 3, below the intake manifold.

Electronic
Control

Unit

III
B74 19

Fig. 11. Voltmeter being used to check control unit sWitching function.

• Procedure step 1 checks both the knock sensor and the wir
ing to the control unit. If the knock sensor does not respond to
the tapping, remove the sensor and its connector. Then con·
nect the voltmeter directly to the sensor terminals and repeat
the above test. If the sensor now tests good, check the wiring
from the sensor connector to the ElK control unit. If the sen
sor does not respond, it is faulty and should be replaced.

Left

headlight

Ignition
amplifier
Fig. 12. Ignition pulse amplifier used on 1986 and 1987 models.
A faulty pulse amplifier will cause a no-start condition.

To test EZK ignition system
(non-turbo models only)
1. Check the basic components subject to wear and
electrical breakdown. Test the condition of the spark
plug wires and the ignition rotor by testing the resis
tance of each component.

Spark Plug Wire and Rotor Resistances
• Ignition rotor
1,000 ohms
• Coil high tension lead
(complete with end connectors) ... 500-1,500 ohms
• Spark plug leads (complete
with end connectors)
2,000-3,000 ohms

ELECTRICAL TESTS AND FAUL T TRACING

67421-S2l1159

Fig. 13. ElK control unit and amplifier locations in left (driver's) side
fender well. On 1988 and 1989 cars, amplifier is on side of ig
nition coil.

NOTE
On all cars except 1988 and 1989 models with ElK ignition, a
conventional coil with a separate amplifier is used. On 1988
and 1989 cars with ElK ignition, a special coil with integrated
amplifier is used. See Fig. 14. Testing procedures and re
placement parts vary depending on coil style.

Ignition System

340-9

NOTE
On fender-mounted amplifiers, the amplifier should be re
moved from its mountings to access the hamess connector.

5. Check for power to the coil. Connect a voltmeter be
tween terminal 15 and ground on conventional coils or
between terminal 3 and ground on coils with amplifier.
With the ignition on, there should be battery voltage. If
no faults are found proceed to the next step. If voltage
is not present, use the wiring diagrams to check for wir
ing faults from the ignition switch.

6. Check the coil primary and secondary circuit resis
tance. With the ignition off, remove all wires from the
coil. Measure the resistance of the coil circuits as
shown in Fig. 16. If any faults are found the coil is faulty
and should be replaced. If no faults are found, proceed
to the next step. Reconnect the wires to the coil.

Fig. 14. Ignition coil with integrated amplifier (power stage) used on
1988 and 1989 cars. Coil is mounted on right -hand side of
engine compartment, near the battery.

3. Check for power to the EZK control unit. Unplug the
connector from the EZK control unit and connect a volt
meter (VDC scale) between terminal 6 (+) and 20 (-) of
the connector. With the ignition on, there should be bat
tery voltage. Turn the ignition off and reconnect the
connector. If no faults are found proceed to the next
step. If voltage is not present, use the diagrams shown
in 371 Wiring Diagrams, Fuses and Relays to check
for wiring faults.
4. Check for power to the amplifier. Peel back the boot
on the amplifier harness connector. Connect a voltme
ter between the terminal 4 (+) and 2 (-) on fender
mounted amplifiers (Fig. 15) or between terminals 3 (+)
and 2 (-) on coil-mounted amplifiers. With the ignition
on, there should be battery voltage. If no faults are
found proceed to the next step. If voltage is not present,
use the wiring diagrams to check for wiring faults from
the ignition switch.

Ignition coil resistance*
Model

I

Test terminals and
resistance

f-----------~-

except 1988-1989

I

1 and 15 - 0.5 to 0.9 Ohms
1 and center tower - 7200 to
8200

1

4 and 3 - 0.5 to 0.9 Ohms
4 and center tower - 7200 to
8200 Ohms

- - - - -

1988-1989

I

* measure with all wires disconnected from call

- - - - - - - - - - - - - - - - - -

~~

"----

I

~
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Fig. 15. Voltmeter being used to check for voltage to EZK amplifier
(fender-mounter amplifier shown).

L

87424

Fig. 16. Coil circuits being tested using ohmmeter (conventional coil
shown).

ELECTRICAL TESTS AND FAUL T TRACING
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Ignition System

7. Check the amplifier switching function. Connect the
voltmeter between coil terminals 15 (+) and 1 (-) on
conventional coils or between terminal 3 (+) and 4 (-)
on coils with integrated amplifier. Turn the ignition on.
The voltage should rise to about 6 volts (DC) and then
drop to 0 volts within 1 to 2 seconds. If any faults are
found, replace the amplifier. If no faults are found pro
ceed to the next step.
8. Check the pulse signal from the EZK control unit to
the amplifier. Peel back the rubber boot on the control
unit connector. Connect a voltmeter between the termi
nals 5 (+) and 2 (-) on fender-mounted amplifiers or be
tween terminals 4 (+) and 2 (-) on coil mounted
amplifiers. While operating the starter, there should be
an oscillating voltage (pulses between 0 and 8 volts
(DC), average of 2.8 volts). If no faults are found, the
amplifier is faulty and should be replaced. If there is no
pulse, proceed to the next step.

NOTE
The engine can be tumed over using a wrench on the crank
shaft pulley.

10. Check for voltage to the Hall sensor. Working from
the rear of the ElK control unit connector, connect a
voltmeter between terminal 4 (+) and 10 (-). See Fig.
18. With the ignition on, there should be battery volt
age. If no faults are found, the Hall sensor is faulty and
should be replaced. If voltage is not present, the ElK
control unit is faulty.

NOTE
On all 1986-1988 cars, the Hall sensor is in the distributor. On
1989 and later cars, the Hall sensor is mounted behind the
crankshaft pulley. Hall sensor replacement procedures are
described below.

9. Check the Hall sensor signal to the EZK control
unit. Peel back the rubber boot on the ElK control unit
connector. Connect a voltmeter between terminal 24
(+) and 20 (-). See Fig. 17. Turn the ignition on and
slowly turn the engine over by hand. The voltage
should oscillate between 0.4 volts (DC) (or less) and
3.0 volts (or higher). If no faults are found, the ElK con
trol unit is probably faulty and should be replaced. If
any faults are found, proceed to the next step.

Fig. 18. Voltmeter being used to check for voltage supply to Hall sen
sor from EZK control unit.

l

87425

Fig. 17. Voltmeter being used to check Hall sensor operation at EZK
control unit.

CAUTION
Tum the engine over only in the direction of nonnal rotation.
Otherwise damage to the timing chain and its components
may result. To detennine nonnal rotation, put the car in gear
and rock the car forward, noting the rotation of the ignition ro
tor, the flywheel, or a belt-driven component. As an altema
tive, briefly operate the starter.

ELECTRICAL TESTS AND FAULT TRACING

NOTE
If on 1986 and 1987 models, all electrical checks are as spec
ified but the car still does not start, check the ignition pulse
amplifier on the main fuse relay panel. See Fig. 12 above. This
relay-like amplifier is designed to "amplify" the tachometer sig
nal for more reliable control of electronic components affected
by the ignition system (LH fuel injection, fuel pump control,
etc.). To check the amplifier, simply remove it from its socket.
Then using a jumper wire, jumper the fuse/relay panel sockets
corresponding to relay tenninals TD-I and TD-O. Try to start
the engine. If the engine now runs, replace the pulse amplifier.

Ignition System
COMPONENT REMOVAL AND
REPLACEMENT
NOTE
Spark plug replacement is covered in 1 LUBRICATION AND
MAINTENANCE. Spark plugs are replaced at regular inter
vals and should not be cleaned or regapped.

To replace distributor cap and rotor

340-11

3. Remove the vacuum hose from the vacuum diaphragm
and the harness connector from the Hall sensor, where
applicable.

NOTE
Turbo models have no mechanical advance in the distributor.
Mode!s with EZK have no vacuum or mechanicai advance.

4. Remove the distributor clamp-down bolt and bracket.
See Fig. 20.

1. Unhook the spring clips from the distributor cap and
pull off the cap. Leave the wires in the cap.
2. Remove the rotor by cracking it off the distributor shaft
using a slip-joint pliers. See Fig. 19.

NOTE
Replacement rotors may not always be glued in place. Check
to see if the rotor can be pulled off first.

Fig. 20. Distributor clamp-down bolt being removed.

5. Pull the distributor from the cylinder head. Inspect the
O-ring on the distributor shaft and replace if faulty.
6. Install the distributor into the cylinder head while rotat
ing the rotor until the dog on the shaft engages the off
set cutout in the camshaft. See Fig. 21.

Fig. 19. Ignition rotor being crushed to remove it from shaft.

3. Install a new rotor with a locking compound (Loctite 601
locking compound or equivalent).
4. To replace the distributor cap, clip the new cap into po
sition. Then transfer one ignition wire at a time to main
tain proper firing order of the spark plugs.

7. Install the clamp-down bracket and its mounting bolt.
Do not fully tighten the bolt.
8. Rotate the distributor housing until the matching marks
made earlier are aligned. Check and adjust ignition tim
ing as described below.

Tightening torque
-Ignition distributor hold-down bolt .. 15 Nm (11 ft-Ib)

To remove and install distributor
1. Make matching marks on the base of the distributor
and the cylinder head.
2. Unhook the spring clips from the distributor cap and
pull off the cap. Leave the wires in the cap.

COMPONENT REMOVAL AND REPLACEMENT
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Ignition System

Fig. 22. Reid rotor circlip being removed.

Fig. 21. Offset dog on distributor shaft (arrow)
must engage cutout in camshaft.

Hall Sensor
Two different Hall sensors are used in the cars covered by
this manual. Replacement procedures vary between styles.

Hall sensor location
1986-1988 Non-Turbo

in distributor

1985 and later Turbo
1989-and later Non-turbo

behind crankshaft

Fig. 23. Hall sensor field rotor being removed.

NOTE
Distributor replacement parts, including the a rebuild kit for the
distributor-mounted Hall sensor, are available from an autho
rized Saab dealer.

To replace Hall sensor
(distributor-mounted sensor)
1. Remove the distributor as described above.
2. Thoroughly clean the distributor shaft, removing any
glue or other residues from the shaft.
3. Remove the field rotor circlip. See Fig. 22.
Fig. 24. Reid rotor locating pin (arrow),
4. lJsing a small2-jaw puller, carefully remove the field ro
tor. See Fig. 23. Remove and save the field rotor locat
ing pin. See Fig. 24.

COMPONENT REMOVAL AND REPLACEMENT

Ignition System
5. Remove from the distributor shaft the two circlips and
spacer from above the Hall sensor. Remove the plastic
cover.

340-13

To replace Hall sensor
(crankshaft-mounted sensor)
1. Disconnect the negative (-) battery cable.

6. Carefully pry off the plastic connector housing from the
side of the distributor. See Fig. 25. Lift the sensor out of
the distributor.

NOTE
Make sure the spacer undemeath the Hall sensor does not
come out with the sensor.

2. Remove all the V-belts from the crankshaft pulley. See
1 LUBRICATION AND MAINTENANCE for more infor
mation on removing V-belts.
3. While holding the flywheel stationary, remove the
crankshaft pulley center mounting bolt. Remove the
pulley and its woodruff key.

NOTE
A special flywheel holding fixture (Saab tool no. 83 92 987) is
available from an authorized Saab dealer.

4. If necessary remove the Hall sensor field rotor from the
pulley by removing the three bolts. See Fig. 27.

Fig. 25. Hall sensor connector housing being removed.

7. Install the new sensor into the distributor. Where appli
cable, make sure the locating pin on the sensor engag
es the hole in the diaphragm arm. See Fig. 26.
8. The remainder of installation is the reverse of removal.
Be sure to install the field rotor locating pin (see Fig.
24).

87434-531861

Fig. 27. Ignition field rotor being removed from rear of crankshaft pul
ley.

5. Disconnect the Hall sensor connector. The connector is
located below the oil dipstick tube. See Fig. 28.
6. Remove the Hall sensor bolts and remove the sensor.
See Fig. 29.
Installation is the reverse of removal. Use Loctite®270 on
the sensor mounting bolts. Reinstall the pulley and woodruff
key. Tighten the bolt while holding the flywheel steady.

Tightening torque

• crankshaft pulley bolt to crankshaft
1989
190 Nm (140 ft-Ib)
1991and later
175 Nm (128 ft-Ib)
Fig. 26. When installing sensor, engage pin on sensor with hole in vac
uum diaphragm arm (arrows).

COMPONENT REMOVAL AND REPLACEMENT

Ignition System
IGNITION TIMING

340-15

~ 850-875 r/min

On most models, ignition timing should be checked at regu
lar service intervals as listed in 1 LUBRICATION AND MAIN
TENANCE. Timing should also be checked any time the
distributor position has been altered.

NOTE
On 1989 and later models with a crankshaft-mounted sensor,
checking and adjusting ignition timing at regular intervals is no
longer necessary.

r-, r-, /-, r-,

I~~
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To check and adjust ignition timing

87397 -53422

Fig. 32. When checking timing, idle speed must correct. Where appli

WARNING

cable, disconnect the vacuum hose (arrow).

The ignition systems installed on the cars covered by this
manual are high-energy systems operating in a dangerous
voltage range which could prove to be fatal if exposed termi
nals or live parts are contacted. Use extreme caution when
working on a vehicle with the ignition on or the engine running.

1. Connect a timing light and a tachometer according to
the manufacturer's instructions. Start the engine and
allow it to reach operating temperature.
2. If applicable, disconnect
from the throttle housing.
as specified. See Fig. 32.
just it as described in 240

the vacuum advance hose
Check that the idle speed is
If idle speed is incorrect, ad
Fuel Injection.

3. While pointing the timing light at the flywheel, check
that the timing marks are correctly aligned. See Fig. 33.
If the marks are not aligned, loosen the distributor
clamp-down bolt and slowly rotate the distributor until
the marks are aligned. Tighten the bolt.

Fig. 33. Ignition timing marks on flywheel and clutch cover (ar

rows). Clutch cover is in front of engine.

Ignition Timing

Tightening torque

• Turbo models (vacuum
hose disconnected)
• Non-turbo models

• Ignition distributor hold-down bolt ... 15 Nm (11ft-lb)
16°BTDC @ 850 rpm
14°BTDC @ 850 rpm
4. Turn the engine off. Disconnect the test equipment. Re
connect the vacuum hose, if applicable.

IGNITION TIMING

Lighting

351-1

351 Lighting
General
To replace sealed beam headlight
(1985 and 1986 models)
To replace headlight bulb
(1987 and later models)
To replace headlight lens assembly
(1987 and later models)

351-1
351-1
351-2
351-2

Replacing Front Park, Direction Indicator,
Stop, Side Marker
and Side Reversing Light Bulbs
Replacing Rear Park, Direction Indicator,
Stop, Reversing Light,
and License Plate Illumination Bulbs
Replacing Interior Bulbs

GENERAL

351-3

351-4
351-5

4

i.

This repair group covers procedures for replacing exterior
and interior bulbs.

:-:.:-:.:-:-:.;.:-:.;.".

NOTE
Also see 853 Dashboard and Consoles for additional cluster
bulb replacement infonnation.

Lighting faults can usually be traced by observing whether
one light is out, or other lights on the same circuit are out. If
only one bulb is out, chances are the bulb has failed. If more
than one bulb is out, there is probably an electrical fault in the
circuit, such as a poor ground connection. Always begin by
checking fuses and connectors. For wiring diagrams and ad
ditionallighting information, see 371 Wiring Diagrams, Fus
es and Relays.

To replace sealed beam headlight
(1985 and 1986 models)

il

1. Sealed beam
2 Holder
3. Bezel and screw

4. Headlight frame
5. Aiming screw (1 of 2 shown)
6. Spring

Fig. 1. Sealed beam headlight on 1985 and 1986 models.

1. Remove the headlight trim mounting screws. Remove
the trim and disconnect the wiring harness for the park
light. See Fig. 2.

CAUTION
Do not disturb the headlight aiming screws when changing the
bulb. If the headlight aim is changed, special adjusting equip
ment will be required to correctly re-aim the headlights.

2. Remove the four sheet metal screws holding the
sealed beam bezel to the headlight frame.
3. Lift out the headlight and disconnect the harness con
nector.

87440-53/052

Fig. 2. Headlight trim with integrate park light. Disconnect connector
for inner park light (arrow).

Installation is the reverse of removal. Be sure to install the
new sealed beam so that the glass tabs on the beam correctly
engage the cutouts of the headlight holder.

GENERAL

351-2

Lighting

To replace headlight bulb
(1987 and later models)
1. Open the hood and remove the bulb holder from behind
by turning the locking ring counterclockwise. See Fig. 3
Remove the bulb.

CAUTION
Do not disturb the headlight aiming screws when changing the
bulb. If the headlight aim is changed, special adjusting equip
ment will be required to correctly re-aim the headlights.

Fig. 4. Headlight bulb being installed on 1987 and later models

To replace headlight lens assembly
(1987 and later models)
1. Open the hood and remove the side light assembly
mounting screws. See Fig. 5. Pull the front edge of the
light assembly out slightly, disconnect the harness con
nector and remove the assembly.
,,
,

:
I
I
I

/

'/
~/

(of
87441·S3792

4.
5,

1.
2.

Locking ring
Adjusting screw

3.

Fig. 3.

Headlight with replaceable bulb on 1987 and later models,

2. Disconnect the harness connector from the bulb.

CAUTION
Do not touch the bulb glass with your hands. If the bulb was
handled, use a clean rag to clean it. Finger prints can cause
hot spots on the bulb, shortening its life.

3. Connect the harness connector to the new bulb and in
stall it into its holder. See Fig. 4. Make sure the bulb is
squarely seated. Install and tighten the locking ring.

Fig. 5.

Front side light assembly mounting screw being removed.

2. Remove the three headlight assembly mounting
screws and the remove the assembly. Two screws are
removed from the front. See Fig. 6. One screw is re
moved from the rear, lower corner.
3. Carefully pry the headlight lens assembly out of the
headlight frame. See Fig. 7.
4. Installation is the reverse of removal. Be sure to have
the headlight aim checked after replacing the lens as
sembly.

GENERAL

Lighting

Fig. 6.

Headlight mounting screw being removed. One mounting
screw is removed from rear of assembly.

~1-3

1. Direction indicator/side marker (21/5 watt)
2. Comering light/parking light (21/5 watt)
3. Side reversing light (21 watt)

Fig. 8. Front lamp cluster on 1985 and 1986 models.

Fig. 7. Headlight lens assembly being removed from headlight
holder.

Replacing front park, direction indicator,
stop, side marker and side reversing light
bulbs
On all 1985 and 1986 models, the bulbs in the front corner
cluster are accessed after removing the lens from the front of
the cluster. See Fig. 8. On 1987 and later models, the bayo
net-mounted bulbs are removed from the rear of the cluster.
See Fig. 9.
To replace the parking light bulb in the headlight trim (inner
side) first remove the trim frame as shown above in Fig. 2.
Then remove the bulb holder from the rear of the light. Re
place the bulb, reinstall the bulb holder and the headlight trim.

87447

1.
2.

3.

Direction indicator/side marker (21/5 watt)
Come ring light/parking light (21/5 watt)
Side reversing light (21 watt)

Fig. 9.

Front lamp cluster on 1987 and later models.

To replace the fender-mounted direction indicator bulbs
(1986 and later models), slide the light assembly toward the

rear of the car while carefully prying it out. See Fig. 10. Re
place the bulb and reinstall the light.

GENERAL

351-4

Lighting

Fig. 12. Rear light cluster on sedan models being removed.
Fig. 10. Fender-mounted direction indicator lens being removed.

Replacing rear park, direction indicator,
stop, reversing light, and license plate
illumination bulbs
On all 3-door hatchback models, the bulbs in the rear light
cluster are accessed after removing the lens from the front of
the cluster. See Fig. 11. On all sedan models, the bulbs are
accessed through the luggage compartment. Remove the
bulb holder by depressing the plastic locking tab and swinging
the assembly out. See Fig. 12.

Fig. 13. Center brake light bulb being removed on convertible

model.

The license plate illumination bulbs can be replaced after
removing the light assembly see Fig. 14.

Direction indicator (21 watt)
Backup light (21 watt)
Parking Iightlbrake
light (5/21 watt)

Fig. 11. Rear light cluster on hatchback models.

To replace the center (3rd) brake light bulb, remove the
brake light cover by squeezing the two ribbed markings on the
cover while sliding the cover off. Replace the bulb and reinstall
the cover. To access the center brake light bulbs on convert
ible models, remove the two screws and remove the lens. See
Fig. 13.

GENERAL

Fig. 14. Ucense plate light assembly being removed.

Lighting

351-5

Replacing Interior Bulbs
The interior dome lights and the glovebox light can be
changed by carefully prying away the clear plastic cover.
Some models have a time delay feature controlled by the
time-delay relay. This relay is located under the back seat on
the left side.
The ignition key light can be changed by peeling away the
shift lever boot on cars with manual transmission or removing
the plastic trim piece around the shift lever on cars with auto
matic. Then remove the front console and rear console
screws (rear screws are behind rear passenger ashtray).
Carefully lift up the console and pull the bulb from its holder.

NOTE

Remove the ignition key before attempting to remove the con
sole.

All instrument cluster lamps, except the fuel level warning
lamp, can be replaced without removing the cluster. These
bulbs can be accessed after removing the left-front speaker
grille. See Fig. 15.

Fig. 15. Instrument cluster illumination bulbs being replaced
through left speaker grille access hole.

On most 1985 dash-mounted switches, the illumination
bulbs can be replaced once the switch is carefully pried out of
the dashboard. On 1986 and later models, the switch illumina
tion is integral with the switch and the bulbs cannot be sepa
rately replaced.

GENERAL

Wipers and Washers

363-1

363 Wipers and Washers
Windshield Wipers and Washers
To remove the windshield wiper assembly

363-1
363-1

Headlight Wipers and Washers
(1991 and Later Models)
To remove headlight wiper motor

WINDSHIELD WIPERS AND WASHERS
The windshield wiper assembly is located in the engine
compartment on the firewall. The wiper motor and the linkage
assembly are removed as a complete assembly. See Fig. 1.
Windshield wiper wiring diagrams can be found 371 Wiring
Diagrams, Fuses and Relays.

363-2
363-2

NOTE

Before removing the wiper arms, note the parked position of
the arms on the glass.
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Fig. 2. Wiper arm cover being lifted to expose arm mounting nut
(arrow).
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Fig" 1. Exploded view of windshield wiper assembly.

3. Remove the rubber grommets covering the wiper
shafts.
4. Remove the four bolts holding the wiper assembly in
position. Disconnect the wiring and remove the assem
bly from the car. See Fig. 3.

The windshield washer pump is located under the washer
fluid reservoir next to the battery. To remove the washer
pump, remove the reservoir bottle hold-down bracket and lift
up while disconnecting the fluid hose and the pump wiring.
Pull the washer pump out of the bottle. Replace the O-ring
when installing a new pump.

CAUTION

Do not operate the pump unless there is fluid in the bottle.
Damage to the pump may result.

To remove the windshield wiper assembly
1. Disconnect the negative (-) battery cable.
2. Lift the wiper arms off the glass. Pry up the retaining nut
cover and remove the retaining nut. See Fig. 2.

Fig. 3. Wiper assembly being removed.

WINDSHIELD WIPERS AND WASHERS

363-2

Wipers and Washers

Installation is the reverse of removal. To make sure the wip
er motor is stopped in the park position, operate the motor
through several cycles before reattaching the wiper arms.

3. Remove the headlight assembly as described in 351
Lighting. Remove the bolts holding the wiper motor
assembly to the body. See Fig. 5.

HEADLIGHT WIPERS AND WASHERS
(1991 AND LATER MODELS)
All 1991 and later models covered by this manual are
equipped with headlight wipers. The headlight wipers and
washer pump will operate if the stalk switch is pulled toward
the steering wheel. After five cycles, the wipers will park.

To remove headlight wiper motor
1. Disconnect the negative (-) battery cable.
2. Lift the wiper arm off the headlight. Pry up the retaining
nut cover and remove the retaining nut. See Fig. 4.
Fig. 5.

NOTE
Before removing the wiper arms, note the parked position of
the arms on the headlight.

Fig. 4. Headlight wiper arm nut being removed.

HEADLIGHT WIPERS AND WASHERS (199'/ AND LATER MODELS)

Headlight wiper motor being removed.

Installation is the reverse of removal. To make sure the wip
er motor is stopped in the park position, operate the motor
through several cycles before reattaching the wiper arms.

Electric Controls and Switches

364-1

364 Electric Controls and Switches
General

364-1

Switches and Controls

364-1
364-1

Instrument Panel Switches
To remove instrument panel
(1985-1989 models only)

Steering Column Stalk Switches and Horn
Switch (1985-1989 models only)
Interior Switches
Engine Compartment Switches
Extra Gauges

364-3
364-3
364-5
364-6

364-1

GENERAL
This repair group covers mainly the switches and controls
used throughout the car's interior. Some engine control
switches and instruments are also covered here. For switch
testing, use the wiring diagram schematics found under 371
Wiring Diagrams, Fuses and Relays.

WARNING
1990 and later models are equipped with an airbag or SRS

system. The airbag is a explosive device. Do not attempt to re
move the steering wheel or service the wiring in the steering
column assembly. You could accidentally ignite the airbag,
causing serious personal injury. See an authorized Saab deal
er for any repairs to the SRS system or to disarm the system
prior to removing the steering wheel.

CAUTION

Always disconnect the negative (-) battery cable before re
placing any switches.

Instrument Panel Switches
Most of the switches located in the instrument panel can be
replaced without removing the instrument panel. An exception
to this is the air distribution switch, the heater control knob,
and the extra dimmer switch (rheostat)-which all require re
moval of the instrument panel as described below.
Fig. 1 shows the headlight switch being removed. After re
moving the switch, disconnect the wires as shown. The pan
el switches can be carefully pried away from the panel. See
Fig. 2.

SWITCHES AND CONTROLS
Replacing switches is straightforward and easy to do.
Some switches may need to be adjusted for proper operation
after they are installed. Usually the switches needing adjust
ment have a threaded body or have mounting screw adjusting
holes. Some of the fasteners are Torx-type bolts and screws.
Plan to have Torx drivers on hand before starting the job. If
you are replacing a switch with many wires, it helps to draw a
picture of the terminals and wire colors. This will prevent hook
ing up the wires improperly during installation. See 371 Wir
ing Diagrams, Fuses and Relays for more information on
identifying components and their locations.

WARNING

Always check the function of the circuit after replacing a
switch to verify proper and safe operation.

Fig. 1. Headlight switch being replaced. Inset shows bulb in
back of switch being removed.
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Fig. 2. NC switch being removed. All square switches pull away
from the instrument panel.

To remove instrument panel
(1985-1989 models only)
1. Disconnect the negative (-) battery cable.
2. Remove the steering wheel as described in 641 Steer
ing Column.
3. Working from below the instrument panel, remove and
label the four long mounting screws. See Fig. 3. and
Fig. 4.
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1. 176mm
2. 205 mm

3. 210 mm

4. 189 mm

Fig. 4. Each instrument panel screw is a different length and marked
accordingly.

NOTE
The extra rheostat for instrument panel lighting is removed af
ter removing the knob and locking nut from the front of the
panel. The air distribution switch and the heater control knob
can be removed after removing the mounting screws from the
rear of the panel. See Fig. 5.

Fig. 3. Instrument panel mounting screw locations (arrows).
4. Carefully pull the panel out. Label any vacuum hoses
or wires before removing them. Disconnect the control
rod to the heater knob.
87639-S6910

Fig. 5. Air distribution switch mounting screw being removed.
Switch is held in place with two screws (arrows). Heater
control knob removal is similar.
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Installation is the reverse of removal. Be sure the panel
mounting screws are installed in their correct positions. If the
screws are interchanged, the padded dashboard could be dam
aged.

Steering Column Stalk Switches and Horn
Switch (1985-1989 models)
The direction indicator and windshield washer switches are
mounted to the steering column. To replace a switch, remove
the lower steering column trim. Then remove the screws hold
ing the switch and disconnect the electrical connector. See
Fig.6.

WARNING
1990 and later models are equipped with an airbag or SRS
system. The airbag is an explosive device. Do not attempt to
remove the steering wheel or service the wiring in the steering
column assembly. You could accidentally ignite the airbag,
causing serious personal injury. See an authorized Saab deal
er for any repairs to the SRS system or to disarm the system
prior to removing the steering wheel, stalk switches, or steer
ing column wiring.

Fig. 7. Horn button switch being removed. Turbo model shown,
other models are similar.

Fig. 8. Power window switch assembly in center console being
pried up with a screwdriver,

NOTE
• On 1985 through 1990 models, the individual switches in the
switch assembly can be separately replaced.
Fig. 6. Steering column stalk switches being removed,

To remove the horn switches, carefully pry them away from
the steering wheel. See Fig. 7.

Interior Switches
On 1985 through 1990 models, the power window switch
es, sunroof switch, and interior light switch can all be changed
by carefully prying the assembly from the center console. See
Fig.8.

• On 1991 and later models, the entire power window/sunroof
switch assembly must be replaced if a single switch is faulty.
The bulb for the switch assembly can be replaced by tuming
the bulb holder 90 0 and removing the bulb. See Fig. 9.

The brake light switch is located on the upper part of the
brake pedal assembly. See Fig. 10. Adjust the switch so the
brake lights come on as soon as the pedal is depressed and
go out when the pedal is in the rest position. For the most ac
curate adjustment, use the specification shown below.

Brake light switch adjustment
• brake lights come on when
brake pedal is depressed

0.4 in. (10 mm)
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Power window switch light bulb being replaced.

Fig. 11. Back-up light switch (arrow) on gear shift housing (man
ual transmission). Gear shift lever shown at top.

Fig. 10. Brake light switch (arrow) on brake pedal cluster. Switch
should always be adjusted after installation.

Fig. 12. Back-up light switch on models with automatic transmis
sion being adjusted. With shift lever in N, align mark on
switch with lever (arrows).

Fig. 9.

NOTE
The cruise control brake switch and clutch switch are covered
in 368 Cruise Control.

The back-up light switch, used only on cars with manual
transmission, screws into the left side of gear shift housing.
See Fig. 11. To access the switch, remove the center console
as described in 432 Manual Transmission Controls.
On models with automatic transmission, the back-up light
switch is part of the neutral/safety (start inhibit) switch. To ad
just this switch, move the lever to N (neutral) then loosen the
screws on the side and rotate the switch until the mark on the
switch aligns with the shift lever. See Fig. 12.

The handbrake warning lamp switch is located between the
seats under the handbrake bracket. Remove the center con
sole as described in 432 Manual Transmission Controls
then remove the switch. See Fig. 13.
SWITCHES AND CONTROLS

Fig. 13. Handbrake warning lamp switch (arrow) can be removed
after removing center console.
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The mercury switch on convertible models is used to pre

vent the rear window defogger from turning on when the roof
is in the down position. The switch can be removed after re
moving the screws. See Fig. 14. The switch is located at the
top of the frame member for the convertible top.
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14. Mercury switch (arrow) interrupts power to heated rear window

when convertible top is down.

Engine Compartment Switches

Fig. 16. 5th gear lockout switch (arrow) for shift-up indicator.

Switch screws into right front transmission side cover,
near battery.

The throttle switch for the shift-up indicator is used on cars
with LH 2.2 Fuel Injection. On these models, a throttle dashpot
holds the throttle open for a short period of time. The throttle
switch is used to tell the shift-up relay that the accelerator ped
al is released, even though the engine speed is still high. This
switch is mounted on the throttle housing. See Fig. 17. To re
move the switch, simply remove the screws.

Most of the switches located in the engine compartment are
used to monitor engine conditions and are covered in the var
ious repair groups under 2 ENGINE.
The temperature switch for the shift-up indicator prevents
the shift-up system from operating until the engine reaches a
certain temperature. The switch screws into the intake mani
fold. See Fig. 15.

Fig. 17. Throttle switch (arrow) for shift-up indicator on throttle

housing.

Fig. 15. Temperature switch (arrow) for shift-up indicator on in

take manifold. Saab 8-valve engine shown.
The fifth-gear lockout switch for shift-up indicator is showr
in Fig. 16.
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The brake fluid warning lamp switch is part of the fluid reser

voir cap. A float switch turns on the lamp when the fluid is low.
To replace the switch, remove the connector and unscrew the
cap. See Fig. 18.

Fig. 18. Location of brake fluid level warning lamp switch on mas
ter cylinder.

87653-S9/468

Extra Gauges
Extra gauges, available from Saab, can be located in the
center console storage area. See Fig. 19. When installing new
gauges, always follow the instructions that come with the in
strument. The wiring shown in Fig. 20, Fig. 21, Fig. 22, and
Fig. 23 can be used as a guide in installing the gauges. All of
the gauges require a 52 mm diameter space in the console.

Fig. 19. Extra gauges in center console.

r-----+
VT

BR/VT

Fuse
The outside temperature gauge can be adjusted as shown
in Fig. 24. To calibrate the gauge, use a good quality temper
ature probe such as the Fluke® 80 multimeter.

Lighting

SV
VT=White
BR=Brown
SV=Black

NOTE

The calibration of the outside temperature gauge should be
done over a period of 20 minutes to prevent misleading tem
perature readings.

B7654-S9/362

Fig. 20. Wiring diagram for extra voltmeter,
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Outside temperature

,..--- + Lighting

sensor\

VT

Fuse

'-......- - - +
GN

Sensor
VT= White
BR= Brown
GL= Yellow
SV= Black

VT

+

Fuse

Lighting

VT=White

+

GN= Green
SV= Black
BR= Brown
87657-S9/365

87655-$9/363

Fig. 21. Wiring diagram for extra oil temperature gauge.

Fig. 23. Wiring diagram for extra outside temperature gauge.

RD
/Oil pressure
sender

VT

+
Lighting

SV

+

Fuse

VT= White
BR= Brown
RD=Red
BL= Blue
SV= Black

87656-S9/364

Fig. 22. Wiring diagram for extra oil pressure gauge,

Fig. 24. Outside temperature gauge being cali
brated.
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TABLES

a. Cruise Control Switch Continuity Test.

GENERAL

368-4

1

WARNING
1990 and later models are equipped with an airbag or SRS
system. The airbag is a explosive device. Do not attempt to re
move the steering wheel or service the wiring in the steering
column assembly. You could accidentally ignite the airbag,
causing serious personal injury. See an authorized Saab deal
er for any repairs to the SRS system or to disarm the system
prior to removing the steering wheel.

The cruise control system enables the driver to select a
cruising speed that will be maintained without the use of the
accelerator pedal. The system can be turned on and off at the
steering column stalk switch. The system will automatically
disengage when either the clutch pedal or the brake pedal is
depressed. Fig. 1 shows the components of the cruise control
system.
When the Set button is depressed and the road speed is
above 23 mph, the speed transmitter sends an electronic
road-speed signal to the control unit. The control unit then op
erates the vacuum pump to increase or reduce vacuum to the
vacuum regulator, changing the position of the accelerator
pedal and throttle plate.
When the system is in operation, temporary acceleration
can be accomplished by depressing the accelerator pedal. As
soon as the pressure on the pedal is released, the car will re
sume the preselected cruising speed.
When the brake pedal or the clutch pedal is depressed, the
pedal switch releases vacuum in systems, allowing the throt
tle plate to return to the idle position. The vacuum pump is also
switched off.
Provided the road speed has not fallen below 23 mph, the
previously selected road speed can be resumed using the Re
sume function at the control switch. If the road speed has
gone below 23 mph, if the stalk switch is moved to the off posi
tion, or if the ignition is turned off, this memory function is can
celed.
On turbo models, engaging the cruise control system caus
es the vacuum switch to interrupt power to the APe solenoid.
This automatically drops the turbocharger boost pressure to a

1.

Speed transmitter
Electronic control unit
Relay
(1985-1988 models only)
4. Vacuum pump

2.
3.

Fig. 1.

5.
6.

7.
8.

Vacuum regulator
Pedal switches
Control switch
Vacuum switch
(turbo models only)

Schematic view of cruise control system.

safe preset value. On 19a9 and later models, an instrument
cluster lamp is fitted that lights up when the cruise control is
engaged.

NOTE
Replacement of the cruise control indicator lamp on 1989 and
later models is covered in 351 Lighting.

COMPONENT LOCATIONS
The cruise control switch is located on the steering column.
For information on removing the switch, see 364 Electric
Controls and Switches.

COMPONENT LOCATIONS
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The speed transmitter is fitted behind the speedometer.
The transmitter can be accessed through left speaker grille
access hole. See Fig. 2.

87462-S3/558

Fig. 4. Cruise control vacuum regulator (1) ancl pedal switches (2).
Remove lower trim panel to reach components.

Fig. 2. Speed transmitter (arrow) on rear of speedometer, Ac

cess transmitter through left speaker grille,
The electronic control unit and the cruise control relay
(where applicable) are located under the left-hand side of the
dashboard. See Fig. 3.

ELECTRICAL TESTS AND FAULT
TRACING
There are some basic fault tracing and electrical tests that
can be made to test the cruise control components. Be sure to
check the fuses. If the brake light bulbs are burned out, the
system will not engage. Complete cruise control wiring dia
grams are shown in 371 Wiring Diagrams, Fuses and Relays.

Checking Pedal Switches
If the system is not working correctly, the first thing to check
is the vacuum lines at the pedal switches. Remove the lower
trim and inspect the hoses for cracks or deterioration. If no
faults are found, disconnect the vacuum hose at the switch
and connect in its place a length of rubber hose. While blowing
through the hose with the pedal in the rest position, air should
not pass through the switch. When the pedal is depressed, air
should pass through the switch.

NOTE
Fig. 3. Cruise control electronic control unit (1) and relay (2) as
viewed from underneath left-hand side of dashboard
(lower trim panel removed),
The vacuum regulator is mounted on a bracket in the heater
housing area, under the center of the dashboard. The brake
switch and the clutch switch (manual transmission only) are
mounted above the pedals. See Fig. 4.
The vacuum pump is mounted in the engine compartment,
forward of the left-hand wheel housing. On turbo models, the
vacuum switch is mounted in the engine compartment on the
left front fender.

The brake pedal switch is not the same switch used for the
brake lights. On 1989 and later models, the brake light switch
is also used in the cruise control circuit. Be sure to check that
the brake lights are operating correctly. If necessary, adjust
the brake light switch as described in 364 Electric Controls
and Switches.

To check the electrical part of the switch, disconnect the
wires from the switch and connect an ohmmeter across the
switch terminals. With pedal in the rest position, there should
be continuity. There should be no continuity when the pedal is
depressed.
If any faults are found, check that the switch is correctly ad
justed as shown in Fig. 5. If no faults are found, the switch is
faulty and should be replaced.

ELECTRICAL TESTS AND FAULT TRACING
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specified and the regulator does not respond correctly, the
regulator is faulty and should be replaced.
Remove the ground wire from terminal 2 only. The pump
should stop and the accelerator should remain in the open po
sition. If the accelerator slowly returns the rest position, either
the regulator is leaking or the pump is faulty. To check for a
leaking regulator, connect to it a length of hose. Suck on the
hose and then block off then end. If the regulator slowly re
turns to its rest position, it is leaking and should be replaced.
Remove the wire from terminal 1 and check that the regula
tor returns to its rest position. If any faults are found, the pump
is faulty and should be replaced.

NOTE
When replacing the regulator, use care not to damage the rub
ber diaphragm during installation. Install the chain so that it is
as tight as possible without tensioning the accelerator.
Fig. 5.

Pedal switch adjustment. Adjust switch so that plunger
is exposed 1 mm (0.04 in.) as shown in inset

Checking Cruise Control Switch
Checking Vacuum Pump and Regulator

WARNING

Remove the Harness connector from the vacuum pump.
Connect a 12-volt source to terminal 3 (+) of the pump con
nector. Connect terminals 1 and 2 to ground. See Fig. 6. The
vacuum pump should run and draw the vacuum regulator in.
Check that the accelerator throttle plate is open.

1990 and later models are equipped with an airbag or SRS
system. The airbag is a explosive device. Do not attempt to re
move the steering wheel or service the wiring in the steering
column assembly. You could accidentally ignite the airbag,
causing serious personal injury. See an authorized Saab deal
er for any repairs to the SRS system or to disarm the system
prior to removing the steering wheel.

Remove the lower steering column trim and disconnect the
switch's 4-pin harness connector. Cut any wire ties if neces
sary. Fig. 7 shows the connector terminals. Test the switch by
making the checks listed in Table a. If any faults are found, the
switch is faulty and should be replaced as described in 364
Electric Controls and Switches.

87464

Fig. 6.

Vacuum pump and terminal designation.
87465

If the pump does not run, it is faulty and should be replaced.
If the pump runs, but the accelerator does not pull in and open
the throttle, check that the ball chain on the regulator is con
nected to the accelerator linkage. Check for vacuum to the
regulator with the pump running. If the pump operates as

1. Red wire
2. Brown wire

Fig. 7.

3. Green wire
4. Yellow wire

Cruise control switch harness connector used on 1985
through 1988 cars. Connector used on 1989 and later cars is
different, although wire colors and their respective terminals
numbers are the same.

ELECTRICAL TESTS AND FAUL T TRACING
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Table a. Cruise Control Switch Continuity Test

Switch
position

1985-1987 (up to chassis no.
H2013308

1987 (from chassis no. H2013309)
1988

1989 and later

OFF

no continuity between any terminals

2 and 3

no continuity between any terminals

ON

1 and 2

1 and 2

1 and 2

RESUME

1 and 2, 2 and 4

1 and 2, 2 and 4

1 and 2,2 and 4

SET SPEED ON

2 and 3

2 and 4
(continuity between 2 and 3 is
removed when button is depressed)

2 and 3

NOTE
On 1985 through 1988 models, the original design cruise con
trol switch is no longer available. The superceded switch kit re
quires replacing the harness connector to match the
connector on the new switch, removing and discarding the
cruise control relay and splicing the green wire of the relay
connector (terminal 86) into the red/white wire in the relay
connector
(terminal 30).

ELECTRICAL TESTS AND FAULT TRACING

If no faults are found up to this point, use the wiring diagram
to check for power and ground to the control unit. On 1989 and
later models, check for power and ground to the speed trans
mitter on the rear of the speedometer. If no faults are found
the problem may lie in the circuit wiring, the control unit, or the
speed sensor. Use the appropriate wiring diagram to check
for wiring faults.
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371 Wiring Diagrams, Fuses and Relays
Main Fuse and Relay Locations
Main Fuse Positions
Main Relay Positions
Additional Fuse and Relay Locations
Components, Connectors and
Ground Locations
Ignition Switch and Positive Supply

Wiring Diagrams
Anti-lock Braking System (ABS)
Air Conditioner (AlC)
Alternator and Charging System
APC System . . . . . . . . . . . . . . . . . . . . . . . . .
Backup Lights
Brake Lights
Burglar Alarm
Central Locking
Combined Instruments
Convertible Top
...................
Cruise Control.
Direction Indicators and Hazard
Warning Lights
Foglamps
Fuel System . . . . . . . . . . . . . . . . . . . . . . . . .
Glovebox Lighting
Headlights
Heated Rear Window and Cigarette Lighter.
Heated Seats
Horns
Ignition System
Interior Lighting
0

• • • • • • • • • • • • • • • •

371-1
371-5
371-5
371-5

Lighting for Controls
Luggage Compartment Lighting
Parking Lights
Passive Seat Belts
Power Mirrors
Power Windows
Radiator Cooling Fan
Radio
Seat Belt and Ignition Key Warning
Shift-up Indicator
Starting System
Supplemental Restraint System (SRS)
Airbag
Ventilation Fan
Wipers and Washers
0

371-6
371-7
371-7
371-8
371-13
371-19
371-23
371-26
371-28
371-31
371-40
371-44
371-49
371-51
371-55
371-58
371-60
371-71
371-73
371-75
371-77
371-81
371-83
371-92

MAIN FUSE AND RELAY LOCATIONS
With the exception of the battery charging system, all elec
trical power is routed from the ignition switch or the battery
through the fuse/relay panel.
The main fuse/relay panel is located in the engine compart
ment, on the driver's side wheel housing. See Fig. 1. Always
check the cover on the panel for exact descriptions of fuses
and relays. Three main connectors run from the fuse/relay
panel to the interior of the car. These connectors are accessi
ble from inside the car, behind the instrument panel. Note that
the connectors vary depending on model variant. See Fig. 2.

• • • • • • • • • • • • • • • •

0

,

•••••••

0

•••

371-98
371-102
371-104
371-107
371-110
371-112
371-118
371-120
371-125
371-128
371-130
371-133
371-136
371-138
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TABLES

a. 1985 and 1986 Fuse positionsmain fuse/relay panel
b. 1987 and 1988 Fuse positionsmain fuse/relay panel
c. 1989 and 1990 Fuse positionsmain fuse/relay panel
d. 1991-1993 Fuse positionsmain fuse/relay panel
e. 1985 Relay positionsmain fuse/relay panel
f. 1986-1988 Relay positionsmain fuse/relay panel
g. 1989-1993 Relay positionsmain fuse/relay panel
h. Fuse/relay panel under rear seat

371-3
371-3
371-4
371-4
371-5
371-5
371-5
371-6

CAUTION
On cars equipped with SRS (airbag) the ignition switch must
be in the lock position before replacing any fuses. If fuse no. 7
is removed with the ignition switch in the drive or accessory
position, an SRS fault will register causing the SRS warning
light to come on. Only an authorized Saab dealer can erase
the fault and turn off the light.

Main Fuse Positions
Fuses prevent excessive current from damaging compo
nents and wiring. Fuses are color coded to indicate their differ
ent current capacities. Table a through Table d list the fuse
positions in the main fuse/relay panel.
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152 (M85- M90)
H29 (M91- M91 1/2)

152A (M85-90)
H29-1 Red (M91-91 1/2)
H33-1 Grey (M91 1/2-)
Rear hamess ~
'" .
1528 (M85-90)
;;
H29-2Red(M91-911/2)
~ H33-2 Grey (M91 1/2-)
Hamesses for
instruments
"",_
152C (M85-90)
~ H29-3 Red (M91-91 1/2)
~
H33-3 Grey (M91 1/2-)

I

'-t?L.-'------;:=======---_

'-

Rear hamess in

H33 (M91 1/2 and later)

'(t?

~:

II

I engine compartment ~

I . _ _- .

,
I

~

I

l

I

I

Front hamess in
engine compartment

I

I

i

87466
_

_

I

_- - - - - - . l

Fig. 1. Exploded view of main fuse/relay panel. Main connectors vary
between years.

I

I

1

Fuse color and rating
•
•
•
•
•

Red
Blue
Yellow
Transparent
Green

10
15
20
25
30

amp
amp
amp
amp
amp

87
_ 4_6_7

_

Fig. 2. Terminal identification for main bulkhead connectors at side of
fuse/relay panel.
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Table b. 1987 and 1988 Fuse positions-main
fuse/relay panel

Table a. 1985 and 1986 Fuse positions-main
fuse/relay panel
Position
~----

Rating

Position

Function

-----1--------------

-

~--

-----

------------

Rating

Function

- - - - - - - - - -

spare

~are

1

----------------

-

':--- -110 A_~:~:I:P i~_di~t~r =-:~_--=

2

30 A

3

30 A

rear windows (convertible) (1987
models)

i

~=~~-A-=I~~~~>_~di~~i~r~--=~__ ~~~--

4
5

15 A

brake fluid warning, wipers, seatbelt
warning, exhaust warning

-------I

-----~~--+------------

15 A

direction indicators, tachometer (1986
models), alternator warning light (1986

~-~J-:: ~-- ~:;~or;~~ruise~control=~-=-

-~-------~-~-

rear windows (convertible) (1988
models)

I,

brake fluid warning, wipers, seatbelt
warning, exhaust warning (where
applicable)

7

------

30 A

6

--------I----~-

7

-

--------

15 A

- -

- - - - 

direction indicators, tachometer,
alternator warning light
-

- - - 


10 A

8

----- -._------

Air conditioner (A/C)

-------

-

10 A

APC system (turbo models)

30 A

power windows, sunroof

9

30 A

blower fan

-

heated seats, time-delay for interior
lights

15 A

12

-------+----- - - - - - - - - - - - - - - -

15 A

14

right high beam

15 A

16

15 A

-~-

::~:~,'~r~~~nds,t:t::::,:~g~~ b~~glar-

I

-

---~----------

:~~;~~~u:; ~:~~ ~~~~;;;~ke

:~J10A J::;:~~:~9_-_i

radiator fan

26

25 A

horn

27

15 A

hazard warning lights

28
29

i

------

30

--------------

_

- - - - - -

15 A

interior lighting, clock, radio, power
antenna

20 A

heated rear window

------------

20 A

20 A

14

15A -~

--------------------

fuel pump

Ii9ht;---------

3111S--A---I--b-ra-k-e

i right high-be;"'-

15 A

----

- - - -



-------------

left high beam, high beam warning light
- - - - - - - - ----

~_~
18

-I:

10 A

--------

19

22

--- - - ----- - - - - - 1 - - - - - - - - - - - 

-

------------------_.'._-_.---------

I backup lights, cigarette lighter

13

~e~~?:::m

_

right front park and right rear light,
license plate light

---

10 A

:~-----i

---

warning light, tachometer (1985
models), alternator warning light (1985

--------

- - - --

- - -

---------

left front park and left rear light, burglar
j alann (where applicable)

;:: -- ~:;~~~~~:n~ ~~hts

-----------._--

radio, front cornering lights

22--;0 A-i

30 A

------

alarm (where applicable)

---- - - - - 1 - - - - -

25

------

-

-_.---------

15 A

--

15

license plate light, glovebox and

15 A

---------

I heated seats, time-delay for interior

20 A

---~

r~:- =j~- ~~~~rk-~~d ri9h~i9hIS'-j-_10_A

----------

--------------r---~--------.--'I

right low beam

I

- -

__. _ - - - - - - - - 

power windows, sunroof

left high beam, high beam warning

r------- --------------------

21

.. - - - 

lights

-

-------1---- - - -

15

.. _,,_.

30 A

- --

12

backup lights, cigarette lighter

20 A

---

- -

--

I---------f------

13

--

11

---f--~--~-----

_
20

----.'

glovebox

11

1_9

--------

-

---~

--------

1---

-

power mirrors, cruise control

- - - - 

10
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---------

~--------

--110 A

j
i

-------

23

fuel system, ignition system,
.

temperature ga
... u.ge, handbrake
warning light

------------

-

-

----------------

spare

::--l~--~:;i~r-----

~~~

- - - - - - --------

u

_ _

=

----.~------

::-t:::· -:::~~~:~~~~~Ir::, :dl~'

power-=

antenna

--~--

29

-

-~

-

j 20 A

--~-~-

~-

-

- - -

heated rear window

- - -

-------1---------------------------

-~-----

---------

~--I~:- ':ur:~~~~;s---~-- ---~-~-
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Table c. 1989 and 1990 Fuse positions-main
fuse/relay panel
Position

Rating

I

Table d. 1991-1993 Fuse positions-main
fuse/relay panel

Function

Position

lambda sensor pre heater

1

rear windows (convertible)

2

Rating

Function

10 A

lambda sensor preheater

I

1

!

10 A
30 A

2
3

I
I

I

30 A

I

15 A

ignition system

15 A

3

! ignition system, EGR modulating valve
I

4

I

20 A

daytime driving lights (Canada only)

5

I

15 A

wipers, seatbelt reminder lamp

6

I

30 A

Air conditioner (A/C)

7

i

15 A

direction indicators, tachometer,
waming lights for altemator, check
engine, oil pressure, and SRS airbag
(1990 models)

I

I

I

8

10 A

power mirrors, cruise control

9

30 A

blower fan

10

10 A

i

rear windows (convertible)

I

(Califomia only)

I

APC system, ABS (where applicable)

4

20 A

daytime driving lights (Canada only)

5

15 A

wipers, seatbelt reminder light

6

30 A

Air conditioner (A/C)

7

15 A

direction indicators, tachometer,
waming lights for altemator, check
engine, oil pressure and SRS airbag,
shift-up indicator

8

10 A

headlight wipers, power mirrors, cruise
control, EZK test connector

9

30 A

blower fan

power windows, sunroof

10

10 A

APC system

heated seats, time-delay for interior
lights, convertible top actuation,
seatbelt warning buzzer

11

-

spare

12

-

spare

13

20 A

backup lights, cigarette lighter

14

15 A

right high beam

15

15 A

left high beam, high beam waming light

16

15 A

right low beam

17

15 A

left low beam

18

10 A

right front park, side marker lights right
rear lights, license plate light

19

10 A

left front park, sidemarker lights, left
rear lights

20

15 A

comering lights

15 A

extra fog lights

22

10 A

fuel system, temperature gauge, fuel
level gauge, speed sensor (cruise
control), waming lights for handbrake,
ABS and footbrake

23

10 A

lighting for controls and glovebox

24

-

spare

25

30 A

radiator fan

26

25 A

hom

27

15A

hazard warning lights

28

15 A

clock

29

-

spare

30

20 A

fuel pump

31

15 A

brake lights, ABS

I

11

30 A

12

20 A

I

I

-

I

13

20 A

backup lights, cigarette lighter, passive
seatbelts (1989 models)

14

15 A

right high beam

15

15 A

left high beam, high beam waming light

16

15 A

right low beam

17

15 A

left low beam

18

10 A

right front park, sidemarker lights, right
rear lights, license plate light

19

10 A

left front park, sidemarker lights, left
rear lights, burglar alarm (ex.
convertible models)

I
I

I

20

I

15 A

I

I

21

~

i
i

15 A

I

10 A

I

I

22

I

I

i

i

fuel system, temperature gauge, fuel
level gauge, speed sensor (cruise
control), waming lights for handbrake,
ABS and footbrake

10 A

lighting for controls and glovebox

24

10 A

central locking, burglar alarm

25

30 A

radiator fan

26

25 A

hom

27

15 A

hazard warning lights

15 A

interior lighting, clock, radio, antenna,
luggage compartment light

29

20 A

heated rear window

30

20 A

fuel pump

31

15 A

brake lights, ABS (1990 models)

I

I
I

extra fog lights

23

28

21

radio, comering lights, burglar alarm
(ex. 1989 sedan models)

-

I
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Main Relay Positions
The relays are electromagnetic switches that operate on
low current to switch a high-current circuit on and off. Many of
the relays are mounted on the main fuse/relay panel in the en
gine compartment (see in Fig. 1), although later models are
equipped with additional auxiliary relay panels. Table e
through Table 9 list the relay positions in the main fuse/relay
panel.

CAUTION
• Relays positions are subject to change and can vary from
car to car, depending on options and new equipment installed.
If questions arise, consult the appropriate wiring diagrams.
Please remember that an authorized Saab dealer is the best
source for the most accurate and up-to-date information.
• Most relays incorporate several different electrical functions.
Although another relay may plug into the same panel position,
do not interchange relays.

371-5

Table g. 1989-1993 Relay positions-main
fuse/relay panel
Position

AlB

Function
I

C

I

headlights
heated rear window (1989-1990)

D

extra fog lights

E

ignition switch

F

daytime driving lights (Canada only)

G

radiator cooling fan

H

AlC compressor

J

AlC radiator fan

K

hom

-~

Additional Fuse and Relay Locations
Several other fuse and relay locations are used depending
on model year and equipment.

Table e. 1985 Relay positions-main
fuse/relay panel
Position

Function

AlB

headlights

C

heated rear window

D

AlC compressor

E

ignition switch

F

-

G

-

H

-

J

AlC radiator fan

K

hom

Table 1. 1986-1988 Relay positions-main
fuse/relay panel

I

headlights

C

heated rear window

D

ignition pulse amplifier (1986-1987
models)

E

ignition switch

F

shift up indicator

f - - -  ..

G

Fuse, ABS
(30A)

Fuse pump
(30A)

292
System relay

Pump relay

Function

Position

AlB

On 1989 models, the ABS relay panel is located in the en
gine compartment on the driver's side wheel housing. On
1990 and later models, the ABS relay panel is located in the
engine compartment on the passenger side wheel housing by
the door hinge. Fig. 3 shows the fuse/relay panel used for ABS
functions.

B7468

Fig. 3. ABS fuse/relay panel located in engine compartment.

On models with motorized passive seat belts, the fuses and
relays for the seatbelt system are located under the rear seat
on the driver side.

extra fog lights

_.

H

AlC compressor

J

AlC radiator fan

K

hom

-

On 1989 and 1990 convertible models and all 1991 and lat
er models, an extra fuse/relay panel (component 401 A) can
be found under the rear seat. See Fig. 4. Table h gives a list of
fuse and relay functions for this fuse/relay panel.
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NOTE
On some convertible models, there are in-line fuses located in
the engine compartment for raising and lowering the convert
ible top. These fuses are on the passenger side bulkhead near
the exhaust manifold.

Components, Connectors and Ground
Locations

10 r::==J 8c::=:=J 6 r::==J 4 c::=:=J 2 c::=:=J
9 r::==J 7c::=:=J 5 c=J 3r::==J 1c::::=J
_ _ _ _ _ _ _ _ _ 87469

Fig. 4.

J

Extra fuse/relay panel under rear seat used on 1989 and
1990 convertible and all 1991 and later models.

All of the components, connectors, and ground locations
are uniquely numbered throughout the wiring diagrams. Each
number corresponds to a specific component, connector, or
ground point. As a general rule, the first page of each wiring
topic contains a complete list of component, connector, and
ground locations.

NOTE
A complete listing of component, connector, and ground loca
tions can also be found at the end of this repair group. This
master list is presented twice; first in a numerical order and
then alphabetically.

NOTE
Always check the panel cover for correct fuse ratings and re
lay functions. The fuses are numbered 1 through 10. The re
lays are lettered A through F.

Ground points are an important part of the electrical sys
tem. There are only a small number of main ground locations
used throughout the car. See Fig. 5.

Table h. Fuse/relay panel under rear seat
Position

Rating

1

20 A

2

20 A

All 1991 and later models

1989·1990 Convertibles

convertible top

f-

heated seats, interior lighting, seatbelt and key
warning

I

3

25 A

heated rear window, power mirrors

4

10 A (15 A 1992
convertible)

interior lighting, burglar alarm, central locking on
convertible

5

120A

f---------+
6
20 A

--

[

radio, burglar alarm
power antenna

!

f----

7

30 A

power windows (front)

8

30 A

power windows (rear), sunroof

9

30 A

power seats (driver's side)

10

30 A

power seats (passenger's side)

--

A~-t


B----~~-.

relay for power windows (convertible models)
relay for interior lighting time delay

___
D
_ _ ~J
I
E
1-------

F

I

--

-

relay for raising convertible top

relay for raising convertible top

-

relay for lowering convertible top

relay for lowering convertible top

relay for seatbelt warning

relay for interior lighting time delay

relay for burglar alarm

relay for ignition switch

-,~,--_._-----

1
i

relay for heated rear window
----

f----

C

relay for seatbelt warning

1-----

l

-
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1985·1990
Key Position

I

Ci rcuit closed
between ...

Lock

30-X
30-15
30-54
30-50
30-S+

Park

Run

Start

- -

1991 and later

87471

Fig. 6. Ignition switch terminals and terminal distribution.

87470

Fig. 5. Main chassis ground distribution.

Ignition Switch and Positive Supply
With the exception of the battery charging system, all elec
trical power is routed from the ignition switch or the battery
through the main fuse/relay panel.
Battery voltage supplied directly to components is designat
ed terminal 30 in the wiring diagrams. This supply is always
live. All switched battery voltage is supplied via ignition switch
terminals 15, 50, X and 54, depending on the position of the
ignition key. Additionally, as long as the key is in the ignition
switch, terminal S of the switch will be live to the warning relay.
See Fig. 6.

WIRING DIAGRAMS
The following wiring diagrams have been specially de
signed to enable quick and efficient diagnosis and trouble
shooting of electrical malfunctions. Each wiring sub-system or
topic, such as Ignition System, or Power Mirrors, is described
individually. Most sub-systems include a brief circuit operation
description, fault tracing, a list of component, connector and
ground locations, and the wiring diagram(s).

NOTE
Many of the wiring diagrams are applicable to cars delivered
to other world markets served by Saab. At times, there may be
certain parts of the diagram that are applicable only to these
markets. This manual covers only Saab cars delivered to the
United States (US), California (UC), and Canada (CA). Ab
breviations other than US, UC, and CA found on a particular
diagram should be ignored. For example the abbreviation
"ME" is for cars sold in the Middle East.
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Anti-lock Braking System (ABS)
Operation
The Anti-lock Braking System or ABS is controlled and
monitored electrically. For information on the mechanical
components of the braking system see 5 BRAKES.
A sensor at each wheel supplies the ABS control unit with
information on the wheel rotation speed. If any of the wheels
should begin to lock, the control unit will adjust the braking
pressure to the wheel(s). ABS braking on the front wheels is
individually controlled, whereas on the rear wheels it is con
trolled jointly.
A hydraulic pump (component 297) controls the servo ac
tion of the brakes. The hydraulic fluid pressure is controlled at
the required value by means of a pressure switch (component
294) which controls the pump motor.
The ANTI-LOCK and the BRAKE FLUID warning lamps in
the instrument cluster monitor the system. The ANTI-LOCK
warning lamp will light up if a problem or fault occurs in the
Anti-lock Braking System. The BRAKE FLUID warning lamp
will light up if the brake fluid level in the reservoir falls too low.

WARNING
If either the ANTI-LOCK or the BRAKE FLUID waming lamp
should come on, the car must not be driven. Brake failure may
occur. Have the problem corrected promptly by an authorized
Saab dealer.

Fault Tracing
The following fault tracing should be used as a guide only.
Comprehensive fault tracing is best carried out using special
ABS test equipment available through an authorized Saab
dealer.

ASS component

Test value

wheel sensors

800 to 1400 ohms

wheel sensors

at least 0.1 VAC

with wheel rotating
at 1 revolution per
second

master valve

2 to 5 ohms

measure between
terminals 1 and 2
at master valve
(295) on hydraulic
unit

inlet valves

5 to 7 ohms

measure inletvalve
coil resistances
(IFL, IFR, IR) at
ABS valve block
(296)

outlet valves

3 to 5 ohms

measure outlet
valve coil
resistances (OFL,
OFR, OR) at ABS
valve block (296)

brake fluid level
sensor

10 ohms at
contacts 1 and 2

contacts closed,
float at bottom

brake fluid level
sensor

1 ohm at contacts 3
and 4

contacts closed,
float at top

Component Locations
20
21A
22A
29
47F

470
47T
158
291
291
292
292

1. Check the fuses. The control unit (component 291), the
system relay (component 292), and the pump relay
(component 293) are all protected by fuses. These fus
es are located in the ABS electrical distribution box
(component 302).
2. Test the components shown in the table using a DMM
(digital mUlti-meter). Use the wiring diagram(s) for ter
minal identification.

Comments

293
293
294
295
296
297
298A
298S
298C
298D
299
302
302
302A
302A
303S
303S
397

ignition switch in center console
Ignrtion swrtch relay, in relay panel
main fuse/relay panel in left wheel housing
brake light switch at brake pedal
brake waming light in instrument cluster
ASS warning lamp in instrument cluster
SRS airbag warning lamp in instrument cluster. See SRS warnings
negative distribution in main fuse/relay panel
ASS control unit (1989) at ASS distribution box, engine compartment
left wheel housing
ASS control unrt (1990 and later), under rear seat, right side
ASS system relay (1989) in ASS distribution box, engine compartment
left wheel housing
ASS system relay (1990 and later) in ASS distribution box, behind right
wheel housing
ASS pump relay (1989) at ASS distribution box, left wheel housing
ASS pump relay (1990 and later) in ASS distribution box, behind right
wheel housing
ASS pressure swrtch on the ASS hydraulic unrt
ASS master valve on the hydraulic unrt
ASS valve block in front of left wheel housing
ASS hydraulic pump motor in engine compartment at hydraUlic unit
ASS wheel sensor in left front wheel
ASS wheel sensor in right front wheel
ASS wheel sensor in left rear wheel
ASS wheel sensor in right rear wheel
ASS brake fluid level sensor in brake fluid reservoir
ASS electrical distribution box (1989) engine compartment, left wheel
housing
ASS electrical distribution box (1990 and later) behind right wheel
housing
ASS fuse holder (1989) engine compartment, left wheel housing
ASS fuse holder (1990-and later) behind right wheel housing
ASS diode (1989) engine compartment, left wheel housing
ASS diode (1990 and later) behind right wheel housing
ASS diagnostic 2-pin test socket near the hydraulic unrt (in wiring har
ness)

Wiring Diagrams, Fuses and Relays
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Anti-lock Braking System (ABS)
Connector Locations
1989-1990 models
57
57
58
59
59
59
59
60
98
98
123
123
123
152A
152B
152C

3-pin connector in right front wheel sensor
3-pin connector in leM front wheel sensor
12-pin connector behind instrument panel, to leM of steering column
2-pin connector at the main fuselrelay panel (22)
2-pin connector under rear seat (1990 models)
2-pin connector at the ABS hydraulic unit in engine compartment
2-pin connector in engine compartment at right side of the bulkhead
partition
1-pin connector in main fuse/relay panel (1990 models)
10-pin connector at the ABS control unit
1a-pin connector behind the instrument panel to the left of the steering
column
4-pin connector (2) at the ABS control unit
4-pin connector (black) left wheel sensor
4-pin connector (gray) right wheel sensor
29-pin bulkhead connector in main fuse/relay panel
29-pin bulkhead connector in main fuse/relay panel
29-pin bulkhead connector in main fuse/relay panel

1991and later
H2-12
H2-22
H2-23
H2-24
H2-25

2-pin
2-pin
2-pin
2-pin
2-pin

connector
connector
connector
connector
connector

under rear seat, left side
in engine compartment near ABS hydraulic unit
in engine compartment right side partition
under rear seat, left side
under rear seat, right side

H2-27 2-pin connector in main fuse/relay panel
H3-4 3-pin connector in main fuse/relay panel
H29-1 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H29-3 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H33-1 33-pin bulkhead connector behind main fuse/relay panel
(19911/2 and later)
H33·3 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)

Ground Locations
1990
3
65
93
211
257
300

ground point behind instrument panel
ground point at the handbrake
ground point at left wheel housing
ground point at gearbox
ground point at alternator bracket
ABS ground point at the front of the hydraUlic unit

1991 and later
G1
G5
G8
G12
G16
G25

ground point
ground point
ground point
ground point
ground point
ground point

at radiator cross member
under rear seat
behind instrument panel
at left wheel housing
in front of the ABS hydraulic unit
on gearbox

I «([)) I
An

I
47F

29

291

47Q

~~~

-.,

300

~

292

. . .:,. .

295

I

I::l

293

29~9:.;r
~.'~
....
\-"::;:-

BRAKE
fLUID

~

',,'j

296

2988
298C
2980

302

401

~
21A

~
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Anti-lock Braking System (ABS)
1989-1990

75
152A
'-------"--"-"---'-'''------<:>--'--=-=<----1>29

7 GR 2.0

10
VT 6.0

20

182A

YlO.5

r----e----nr
I
I
I
I
I
L

47F

IANTil
~

rmlS£,n,EU,

1~~·~pE.

BRAKE US,CA.
FLUID

l<L _ _ 'l..
751

o\ll.

I
I
I
I
I

I
I
I
I
I

..J L

187

GR/VT 0.75 VT 0.5

302

259

299

7"'SLO.75
7<5
Cl 4.0

93("89J
65("90)

3038
93(.8~)

65(.90)

12

27

20 J

14

~2

291

01~02i

C

2 J

59
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Anti-lock Braking System (ABS)
1991-1993 (page 1 of 2)
RD 16,0

75
J25

r--~~f---,,5-,G,,-Y_4-,0,__
_ _ _ _ _ _ _ _J

20

-----j-------

~-_.

',3
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y(

~)

"11

I

!<-~~-

_________
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4---+--+---i-T-----i---...J
794
rTT

I\Jrn

,147

J48

m L.oO r:l 74500,075
74}PK075
L!J-!""O-l!J. --.-~~
... --

(":5

rn

303R

",

,;

~

~

.J

l.1

"'

r
u

:~
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20 3

8
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£

~
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I

... --'

10

1

26

291
II

11

15

34

257
.'i~.....

007

C
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Anti-lock Braking System (ABS)
1991-1993 (page 2 of 2)
12

27

20

3
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1

14

10
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6 24
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5 23
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~
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w
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~
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~
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Air Conditioner (AlC)
Operation

air distribution switch in instrument panel
relay for AlC cooling fan in main fuse/relay panel
AlC compressor relay in main fuse/relay panel
negative distribution in main fuse/relay panel
AlC pressure switch for cooling fan in receiver/dryer unit, near baftery
AlC throttle switch in throttle housing
AlC coolant temperature switch in radiator hose near distributor
AlC switch in instrument panel
AlC compressor at top of engine near firewall
AlC antifreeze thermostat in instrument panel, right side ahead of A pillar
AlC cooling fan behind radiator
AlC compressor diode in engine wiring harness, rear of valve cover
LH control unit, forward of right front, door behind trim
throttle angle transmit1er on throttle housing
radiator fan relay in main fuse/relay panel

150
155
156
158
166
167
168
169
170
171
172
173
200
203
396

The air conditioner is controlled by the NC sWitch (compo
nent 169) and the recirculation switch (component 143) on the
instrument panel. The NC compressor (component 170) and
evaporator are protected by pressure and temperature safety
switches. The system also has an NC cooling fan (compo
nent 172) behind the radiator. Idle speed compensation is
done by the AIC valve.
For NC repair information see 854 Heating and Air Condi
tioning. For repair information on the cooling system see 261
Radiator and Cooling System.

Connector Locations
WARNING
Air conditioner repair and service requires special tools and knowl
edge. Pressures in excess of 300 psi are created in the system.
The refrigerant (R12) can be poisonous and can immediately
freeze anything it contacts including eyes and skin. Always wear
eye protection and gloves when working on the Ale system.

1985-1990
59
59
60
67
152A
152B
152C

Fault Tracing

2-pin connector next to radiator cooling fan
2-pin connector next to AlC cooling fan
1-pin connector at AlC compressor, top rear of engine
6-pin connector in engine compartment near fresh air intake
29-pin bulkhead connector in main fuse/relay panel
29-pin bulkhead connector in main fuse/relay panel
29-pin bulkhead connector in main fuse/relay panel

1991 and later
H1-10
H2-1
H2-2
H2-10
H6-2
H29-3
H33-3
(1991

1. Check the fuse(s).
2. Listen for an audible click of the compressor clutch
when pushing the NC switch on with the key on.
3. Check for voltage at the NC compressor (component
170) and the NC cooling fan (172).

Component Locations

1-pin connector near AlC compressor in engine compartment
2-pin connector at the radiator fan motor
2-pin connector next to AlC cooling fan (172)
2-pin connector behind cigarette lighter
6-pin connector in engine compartment right wheel housing
29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
33-pin bulkhead connector behind main fuse/relay panel
1/2 and later)

Ground Locations
1985-1990

20
22A
35
37
38

ignition switch
main fuse/relay panel in left wheel housing
ventilation fan switch in instrument panel
radiator cooling fan motor behind radiator
recirculation valve (solenoid)
1985-1987 in engine compartment, right wheel housing
1988 and later- behind instrument panel, near right side A pillar
74 resistor pack for ventilation fan under the left speaker grille
143 recirculation switch in dashboard
149 main switch for ventilation fan integrated in the air distribution switch

3 ground point behind instrument panel
7 ground point at radiator cross member
201 ground point for fuel injection at engine lifting lug. 2 points

1991 and later
G1
G6
G7
G8

ground point at radiator cross member
ground distribution in main fuse/relay panel
ground point in engine lifting lug
ground point behind instrument panel

37. 172

38

~.
.A~t

..~
'~.

67

168

~
@

396\

iicQ -mr[~J,1

'.

15~

50

-----:;;;

-

~

171

.h

156 (M86 on)

149

156 (M85)

~

200

166

203 (EZK, LH 2.41

~
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Air Conditioner (AlC)
1985
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116B BL 07S

26

1168 BL 075

p 166
402 BL 075

8 171

+30

LO') HL/V; 01')

51':

B6

8S

7A

87

67

200
r-,

I

I

L~
.--------}
417
RO 0 7S

173

1

112A
'v ! c;

c~

7

(]lli§]
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Air Conditioner (AlC)
1986-1988

+~4
11F
VT25

I03VL25

151C

38

C><J

~99 GR 0 7,5

S2C

U'--~--I.....L.IL.:-./!=~15B

l.....oC)-+-----+------.....J

L . . - - - - -.........r--

C>.<I

t:1..B.a..

599GR075

43BSV075

'45BBR/VT075
214BBR/VT 075

----17 us, CA,JP

__---+-----:.1~16(:..:B~R~/Y~r.::...2
7:...,;:.5-< )_--,5::...:.9~B.!l!/.2.Y..!...T ~o7~5
116G
r-6--<1......._....JGLiRD IS

116E

ell'S

268

60

151C
116F GL/RD 15

116BBL075

26

116BBL075

402BL075
406 BL 075

27

406BL075

8 171
405BL/VT075

.15

20
:50
51(
GR25

201

116>..., T16>'"

201

544RD/YT075

+54
llB

VT25
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Air Conditioner (AlC)
1989-1990

+54
I
1118
VT 2.5

6

122A

116
GL/RO 1.5

152C

25

116
GL/RO 1.5

1160
Gl./RD 0.75
116A Gl RO 0.75

409A

45B

599

8R/VT 0.75

GR 0.75

SV 0.75

116

4

3

116C BR VT 0.75

17

59 BR VT 0.75

US,CA

~
116G GL RD 1.5

1168 BL 0.75

166
402 BL 0.75
406 BL 0.75

200
r--,

I
I
I
I
I

L __

I
I
I
1)
I

116\,T16\

544 RO VT 0.75

67
4

544 RD

+30

+15 20

T 0.75

150

I

I

3

I

51<

GR 2.5

I/)

N

d
«

I/)

I/)

0

0

I/)

>

~

0

a
n::

Z

d

"

0

(l)
I/)

177201

N

u

C'.j
C'.j

0

~
~
I/)

...

a

407 BL 0.75

G

8
113

7~
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Air Conditioner (AlC)
1991-1993 non-turbo

+54
11

WH 2.5

~

H33-3~

143

H29-3

1160

YE/RD 0.75
116A YE RD 0.75

38

458
BN/WH 0.75

116

YE

4

2148
BN/WH 0.75

J34

116C 8N WH 0.75

17

59 8N WH 0.75

US,CA
116G YE RO 0.75

RHO

1.5

1168 BU 0.75

p 166
402 8U 0.75
406 8U 0.75

Iil

N
0
0:::

~

::J
lIJ

o

<t

v

110A
YE 2.5

1108
YE 25

Iil

<D

116E 8U 05

r

r -1;-

21

1

361

1
1

L

156

200

(228:H)

a...-.:..:~=..L':":"':":-"':::':"':"'''----to
544 RD WH 0.75

878

87

J

2

1
301

1

L

85

1396
1(228; G)

30

155
(228: J)

87.J

2

1
~:! 1

L_~_G.J

403

1118

RD 1.5

GN 2.5

403B
RD 1.5

111A
GN 2.5

112

112A

BK 2.5

BK 2.5

173

170

J8

G7
01~H

028

0

G1

G6

G1

~
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Air Conditioner (AlC)

+54

~I:.:::,
'

1991-1993 turbo

WH 2.5

J30

r-t;5
I

~.

122A

~I~~

legl

yr!Ro ~

143

H29- 3 "
1160
Y[fRD 0.7:)

Lf!-'=

Y[/RO

3B

II.

a 7~

-----,1 +I~J36

- j_ _'!l'!!-'.' -!!V'lL!ORO'--''O.!.'' '--
'56
BN/WH 0.75

2146
8N/WH 0.75

l16e BN

J34

H 0,75

17

59 ON Wi"t 0, 7~

US.CA
116C Y( RQ 0.75

RHO

15

11GB Bu 0.75

p 166
402

au 0.75

r""'-"'='-"''-"--p,,'''''---'''''06''''''''B''-U-''0'-'.'=-5

_

+ 0
+15 20
159. 150

LH 2.4

;:

58
Cy 40

I

.
w
>

0.75

N

x

~
~

•

0

'"

~

.
~

0

~
~

x

0

.,;5

u

~

0

=>

m

~

0

"

fK

JI

5

'0'

'20
81< 0.5

RO 1.5

1118
GN 2.5

,r-----'

lilA
GN 2.5

J27 ~1-""",'C---"'CN'--"0..!.'5'----_--;:~~~-4~,

'"

eN 2.5

155
P~B:J)

IliA

WH 25

II:'
6K 2:)

Gl
O'!lH,"8

°
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Alternator and Charging System
Operation

NOTE
If a load tester is not available, an output test can be done by
running the engine at 2000 rpm and tuming on all electrical
loads such as fans, lights and heated window. Voltage at the
battery should be approximately 12 volts or higher.

The alternator supplies the electrical components and re
charges the battery. The alternator is not 'fused. Voltage regu
lation is controlled internally by a regulator. The alternator
circuit includes a warning lamp in the instrument cluster. If the
lamp burns out, the alternator will not charge the battery prop
erly. See 853 Dashboard and Consoles and 351 Lighting
for information on changing the lamp.

Component Locations
1
2
4
21
22A
47E
75
159

See 321 Alternator and Charging System for alternator
and charging system repair information and additional fault
tracing.

CAUTION
• Do not disconnect the battery or any wire when the engine is
running. Do not reverse the polarity of the battery. Do not ground
any altemator terminals. This will damage the altemator.

battery
alternator in back of engine compartment
starter motor under intake manifold
ignition switch relay in main fuse/relay panel
main fuse/relay panel in left wheel housing
charging lamp in instrument cluster
distribution block in right wheel housing
+ 15 distribution in main fuse/relay panel

Connector Locations
1985-1990

• Always disconnect the negative (-) battery cable before re
moving the altemator. Unfused battery voltage is always
present at the rear of the altemator.

59
152A
1528
152C

• Always disconnect the negative (-) battery cable and all
wires to the altemator before doing any electric (arc) welding
to the car.

2-pin connector in main fuse/relay panel
29-pin bulkhead connector behind main fuse/relay panel
29-pin bulkhead connector behind main fuse/relay panel
29-pin bulkhead connector behind main fuse/relay panel

1991 and later
H29-1
H29-2
H29-3
H33-1

29-pin bulkhead connector behind main fuse/relay pane I (1991-1991 1/2)
29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
33-pin bulkhead connector behind main fuse/relay panel
(19911/2 and later)
H33-2 33-pin bulkhead connector behind main fuse/relay panel
(19911/2 and later)
H33-3 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)

Fault Tracing
1. Inspect the V-belts and make sure they are tight. Test
for a fully charged battery as described in 311 Battery.
2. Check for faulty connections and broken wires.
3. If no visible faults can be found, test the alternator out
put using an alternator load tester.

Ground Locations
1985-1990
7 ground point at radiator cross member
158 ground distribution in main fuse/relay panel
211 ground point on gearbox

Alternator output specification
• Bosch type 80 A

54 Amps

@

1900 rpm

1991 and later
G1 ground point at radiator cross member
G6 ground distribution in main fuse/relay panel
G25 ground point on gearbox

~----

[IU IlLLJ
r-r - 
[_~'I~--"-_.1"
~~,=-Jl
!

2

21,22a

C

I

47E,110.

75
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Alternator and Charging System
1985-1986

M1985

M1986

+15

+54

I

123K
GN/VT

llC

10

VT 15

71
GL/RD 1.0

123G
GN/VT 0.75

,

195
GN/VT 0.75

6 RO 10

RO 25

+

BUS

195 GN/VT 0.75

Wiring Diagrams, Fuses and Relays

Alternator and Charging System
1987-1990

10

BL 25.0

RD 25.0

VT 60

20

211
54

152A

~

...cAB

V\

,'C
VT 25

~

25

59

l1C

VT 25

~

1528
182

BL 05

~~
M88-M90

.-..Mal

,--t-' ,--t-'

I

I

47EI

I

I

L._

I

I~I

9_.J

I

I

I

147E

I

L._

\

/

V

195
GN/VT 05

152C

I

8_.J

371-21

371-22

Wiring Diagrams, Fuses and Relays

Alternator and Charging System
1991-1993
75
RD 160

7 GY 4.0

+k-'-"='-~------IK---ek---------------'---------,

U25~'60

E

G25

10
WH 6.0

RD 250

20

G1

54

H29-1
H33-1
,--.:.1=2A-,---=--,CY--,---!-'.'-'WH------,--,0.-'.'-'75 '-----[22 CI--:"='-"::'~-'--'------'-''-=---------.J

--+--+
21
85

""""';-+-""";"';+-oi

(228: E)

5
13
BK 0.5

~~J:~5
JG6

H33-2

------E3

J68
71

YE RD 10

---8----1

182
BU 0.5

~

H29-2

182
BU 0.5

r1

I

I

L_

3 -,

1
147E

1
8_.J

195
GN!WH 0.5

H29-3
01SH 402
A

4

H33-3

[5]

~
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APe System
Operation
APC or Automatic Performance Control is used on turbo
models only. The APC system continuously monitors engine
detonation and adjusts the turbocharger boost pressure ac
cordingly. This allows the engine to be run at a higher com
pression ratio for better fuel economy and throttle response.
See 291 Turbocharger for a complete system description
and repair information.

73
146
147
177
178
179
180
187
233

T5 I connector at main fuse/relay panel
Ignition ampl~ier in engine compartment, ieft bulkhead
ignition pulse amplifier in main fuse/relay panel (1986-1987)
APC control unit under back seat (1985). ahead of left wheel housing
(1986 and later)
knock sensor on engine block, below intake man~old
pressure boost solenoid valve on the radiator fan casing
boost pressure sensor behind instrument panel 10 the left of the steer
ing column
vacuum pump for cruise controi
vacuum switch in engine compartment, left wheel housing

Connector Locations

Fault Tracing
1. Check fuse 10 and fuse 31 (where applicable).

1985-1990

2. On 1986 and later models, check that the brake light
switch is functioning correctly.

59
60
152A
152C

NOTE
On 1986 and later cars, the brake light switch cancels the APe
system when the brakes are applied, allowing the system to
operate at a reduced boost pressure.

3. Measure the resistance at the intake manifold pressure
sensor connector.

2-pin connector in the engine compartment left wheel housing
l-pin connector in the engine compartment
29 pole white bulkhead connector
29 pole black bUlkhead connector

1991 and later
H2-34
H29-1
H29-3
H33-1
H33-3

2-pin connector on the left wheel housing
29-pin wh~e bulkhead connector (1991-1991 1/2)
29-pin black bulkhead connector (1991-1991 1/2)
33-pin black bulkhead connector (1991 1/2 and later)
33-pin blue bulkhead connector (1991 1/2 and later)

Ground Locations
1985-1990

Intake manifold pressure sensor (180)
• resistance
5 to 13 ohms

7 ground point at radiator cross member
9 ground point in luggage compartment
93 ground point in left wheel housing

1991 and later
G1 ground point at radiator cross member
G6 ground distribution in main fuse/relay panel
G12 ground point in left wheel housing

Component Locations
5 ignition coil on radiator
29 brake light switch at the brake pedal

0
5

'7/

~

:~JIDDIDC}
(Ii . ' O.OC:J'

• .....

.

/

(?-~.C/

I~/

73

177

M1985

f

~.

;j
178

1'

,

.J

";

""--

29

147

? ~~:~
,

<

.

-

.-

-

,

179

180

~

.A

.

233

6

~
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APe System
1985
-54

',"

"llS

180

B~~~~
Ie,
BLOJ\

'8J

'8'
GN/RD10

SV 10

I

~

'0

122

2'A

BL15

28'

BL D 7)

~
'86
GR/RO IS

I

J

I 152A

48\
8L/ROO?5

177

I

\ 1152A

'61
Gl/ v T

l~,

z
1986

-54

178

177

q7
')V1S

z
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APe System
1987-1993
+54

+30
I

I
I

,..-..,

I

I

L

7.J

I

11G
WH 2.5

5C

486

131
RD/WH 1.0

GY 1.0

GY /RD 1.5

146 M88-M93
147 M87

152A
H29-1
H33-1

'T

131
2 RD 1.0

178

p

180

29
488

284

489

GN 05

BU 1.0

767

BN 0.5

483

WH 0.5

J17

Bf< 1.0

484
YE/RD 1.0

152C
H29-3

485

H29-1
152A

767

BU/RD 0.75

WH 0.75

490
16 17

25

4

23

20

13

483
Bf< 10

484
YE/RD 1.0

10

177
12

5
015H 472

A

481
YE/WH 1.5

~~

59
H2-34

Cruise Control

233
2

481B

p

YE/WH 15

-187

481A

481A

487

YE/WH 1.5

YE/WH 15

Bf< 1.5

179
482
Bf< 1.5

rt7

7
81

93
812
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Backup Lights
Operation

Component Locations

Voltage is supplied to the backup light switch whenever the
key is on. When the transmission is in reverse and the key is
on, the switch closes to supply voltage to the backup lights.
Models with automatic transmission have a selector lever
switch that can be adjusted as described in 364 Electric Con
trols and Switches. Models with manual transmission have a
non-adjustable switch that screws into the side of the shift-le
ver housing. See 432 Manual Transmission Controls.

22
31
32
119

main fuse/relay panel
backup light switch under the center console
backup lights in rear light cluster
side reversing lights in the front light cluster

Connector Locations
1985-1990
152A 29-pin bulkhead connector in main fuse/relay panel

1991 and later

Fault Tracing

H29-' 29-pin bulkhead connector behind main fuse/relay panel (1991-19911/2)
H33-1 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)

1. Check fuse 13.
2. With the ignition key in the off position, check for resis
tance across the switch terminals. There should be
continuity with the transmission in reverse and no con
tinuity when the transmission is taken out of reverse.
3. Check for voltage at the reverse lights with transmis
sion in reverse and the key on.

Ground Locations
1985-1990
7 ground point at radiator cross member
9 ground point in luggage compartment
93 ground point at left wheel housing

1991 and later
G1 ground point at radiator cross member
G3 ground point in luggage compartment
G12 ground point at left wheel housing

Hatchback

4

-<°,/

-~~~-¥

~~--

'>~

------=- --- - - --

r'L

.~---

31

32

[]ill!l ,-,''-'.1:.,9

_
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Backup Lights
M85-M86

M87 and later
149A SV 075

7

7

G1
7

93

912

1386 YT 0.75

138
6L!YT 1.0

+54

AUT

11M
VT 2.5

76

H29-1
H33-1

31

152A

31

~
136
VT 1.0

~

M85-M89 M90 and later

~---{

-_T6_

_ _---'-'13=6--'V'-'-T--'1-'-=.0'---

32

1'-

"" "

XM9Cj

'.0

137 VT 0.75

32

M89

-'.:13~7_V'--'T-'0"'_.7'_:_5'_____

1B9E SV 1.0

1B9D SV 1.0

9

3-D, 5-0

G3

._-----------_•..

_-,---~

32

.

2-D

4-0

L_~"._._.~

_32

_J
0lSHll~

~
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Brake Lights
Operation

Component Locations

The brake lights are supplied voltage through the brake
light switch (29). When the brake pedal is depressed, the
brake light switch closes and completes the circuit to the
brake lights. The brake switch is mounted on the upper part of
the brake pedal and is adjustable. On 1986 and later models,
a center brake light is used. See 351 Lighting for information
on changing bulbs. For troubleshooting information on the
ASS warning lights see the Anti-lock Braking System (ABS)
wiring diagram.

Fault Tracing

22
29
30
109

main fuse/relay panel
brake light switch at the brake pedal
brake lights in the rear clusters
third (center) brake light

Connector Locations
1985-1990
57
59
60
123
152A

3-pin connector (hatchback only) in the luggage compartment
2-pin connector in the luggage compartment
1-pin connector in luggage compartment at the rear light
4-pin connector at hatchback, left side
29-pin bulkhead connector at main fuse/relay panel

1. Check fuse 31.

1991 and later

2. Check for voltage at the brake light switch. Check for
voltage at the brake light sockets when the brake pedal
is depressed.

H2-17
H2-18
H2-42
H2-43
H3-13
H4-12
H29-1
H33-1
(1991

NOTE
A wooden rod can be used to hold the brake pedal down dur
ing troubleshooting.

2-pin connector at hatchback left side, or on sedan under parcel shelf
2-pin connector at hatchback, left side
2-pin connector at luggage compartment lid
2-pin connector at left hinge, convertible
3-pin connector in luggage compartment, left air oullet
4-pin connector in trunk lid, left air oullet
29-pin bulkhead connector behind main fuse/relay panel (1991-19911/2)
33-pin bulkhead connector behind main fuse/relay panel
1/2 and later)

Ground Locations
3. Check the adjustment of the brake light switch. The
brake lights should come on when the brake pedal is
depressed 10 mm (0.4 in.) or more. If necessary, adjust
the switch as described in 364 Electric Controls and
Switches.

1985-1990
9 ground point in luggage compartment

1991 and later
G3
G5
G9
G19

ground
ground
ground
ground

point
point
point
point

in luggage compartment
under the rear seat
in luggage compartment
in hatchback

"',p

_

----

c
9
··

29
US,CA,.I,IP
AU M~,FE

Hatchback

30

109(Conv)

'---

109

Sedan

30

US,CA,JP
AU,ME,FE
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Brake Lights
1985-1989

+30
I
0

I
I

3-D, 5-D: US,CA
JP,AU,ME,FE

1.320 RO 0.75

~

~

22A

I

109
.31

I

189E Sv 0.75

M85-M86

M8l-M89

60

0

.....

>

15

CO>

'"
;;;

189A SV 0.75

lJ2A
o 1.5

29

30

30

132A
RO 1.5

1890 SV 10

3-D, 5-0
132 RO 1.0

2-D 4-0
132 RO 1.0

59

132 RO 1.0

109

109

59
II)

.....
o
o

a::

SE,FI,GB,US,CA
JP,AU,ME,FE

~

l8ge
SV 0.75

SE,FI,GB,US,CA
JP,AU,ME,FE

132A RO 0.75

269(ME FE AU)
133 RO 0.75
372 BL RO 1.5
189 SV 1.5

30

30

2-D, 4-0
0150 003
A
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Brake Lights
1990-1993
3-D, 5-0: US,CA
JP,AU,ME,FE
1328 RD 0.75

30
15
189A SV 0.75

132A
RD 0.75

109
132C RD 0.75

H2-18

59

29

9
G3

o

133 RD 0.75

109
132A RD 0.75

-

SE,FI,EU,GB

I

189D SV 0.75
211A
SV 1.5

189D SV 1.0

189E SV 1.0

3-D, 5-0
132
RD 1.0
132A RD 0.75

2-D 4-0

59
H2-43
132A RD 0.75

59

109

H2-42
189C
SV 0.75

133 RD 0.75
(US.CA.JP.

1328 RD 075

~

189 SV 1.5

133A RD 0.75

M91

r-----_" "

9

30

2-D, 4-0

30

G3

c'"

,);,V 1.0

109
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Burglar Alarm
Operation
The burglar alarm consists of a control unit, a main switch, a
siren, switches in the doors, hood, and luggage compartment,
and a remote control unit. On some later models, a motion de
tector, a glass breakage detector, a service-mode switch, and
a rear seat switch are used. The alarm system is integrated
with the central locking system. See the Central Locking wir
ing diagram found later in this repair group.

Fault Tracing
1. Check the fuses.
2. Check that the batteries in the remote control unit are
good condition. Replace the batteries if in doubt.
3. Check the function of the LED on the left speaker grille.

4. Check all switches for proper operation.

56

1985-1990
57A
578
570
57E
58
59
60

3-pin white connector
3-pin red connector
3-pin green connector
3-pin blue connector
12-pin connector behind instrument panel to the left of the steering column
2-pin connector in luggage compartment near left hinge
1-pin connector (3) one for the alarm siren in engine compartment, two
under left speaker grille for the LEOs
122 8-pin connector for alarm under the rear seat
123 4-pin connector one in each 8 pillar
152A 29-pin bulkhead connector at main fuse/relay panel

H1-18 1-pin connector under center console
H1-21 1-pin connector for LED, under left speaker grille
H1-22 1-pin connector for LED, under left speaker grille
H1-28 1-pin connector under rear seat
H2-40 2-pin connector for the alarm siren, behind headlamp
H2-41 2-pin connector under passenger seat, right side
H2-42 2-pin connector in trunk lid
H2-43 2-pin connector at left hinge, convertible
H2-53 2-pin connector under the rear seat
H8-3 8-pin connector under the rear seat
H10-8 10-pin connector under rear seat at alarm control unit
H12-1 12-pin connector behind instrument panel, left of steering column
H33-1 33-pin bulkhead connector behind main fuse/relay panel (1991 1/2
and later

battery at right front of engine compartment
starter motor under intake manifold
ignition switch
main fuse/relay panel in left wheel housing
left-hand direction indicator lamps
right-hand direction indicator lamps
interior light switch in center console
door switches on the door jamb
luggage compartment light in storage area
luggage compartment light switch in storage area
neutral/safety switch (automatics only) at gear selector lever
seatben warning relay under the rear seat
interior lighting time delay relay under the rear seat
fuse for burglar alarm under rear seat
alarm siren in engine compartment near right headlamp
alarm hood switch under the hood at front of wheel housing
alarm switch at center console
alarm control unit under the rear seat
alarm motion detector under the rear seat
alarm LED at left speaker grille
alarm relay under the rear seat
alarm seat switch in driver seat
alarm seat switch in passenger seat
alarm diode under the rear seat in the wiring harness
auxiliary fuse/relay panel under rear seat
alarm service mode switch under left side passenger seat

54

Connector Locations

1991 and later

Component Locations
,
4
20
22A
27
28
53
54
55
56
77
82
151
274
275
276
288
289
304
305
313
314
315
316
401
412

413 alarm glass breakage detector under passenger seat
423 alarm start interlock relay (convertible) under rear seat
424 alarm hazard warning light relay (convertible) under rear seat at the
control unit
425 door lock switch in center console
426 switch for rear seat under the rear seat

,

Ground Locations
1985-1990
117 ground point at the handbrake

1991 and later
G1 ground point at radiator cross member
G4 ground point between ignition switch and handbrake
G5 ground point under the rear seat
G5 ground point under the rear seat
G25 ground point at the gearbox
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Wiring Diagrams, Fuses and Relays

Burglar Alarm-ex. Convertible
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Burglar Alarm-ex. Convertible
1987-1990
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Wiring Diagrams, Fuses and Relays

Burglar Alarm-ex. Convertible
1991-1993
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Burglar Alarm-Convertible
1987-1988
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Wiring Diagrams, Fuses and Relays

Burglar Alarm-Convertible
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Burglar Alarm-Convertible
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Wiring Diagrams, Fuses and Relays

Burglar Alarm-Convertible
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Burglar Alarm-Convertible
1992 and later
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Wiring Diagrams, Fuses and Relays

Central Locking
Operation
All of the door locks and the luggage compartment lid are
locked or unlocked when the key is turned in the driver's door.
The central locking control unit (175) actuates all of the lock
motors via pin 7 and pin 8.
See 830 Doors, Windows, and Lids for more information
on removing the lock motors and other door components.

184
185
186
188
401

Connector Locations
1985-1990
57 3-pin connector (2) in driver door and in engine compartment near left
door hinge
59 2-pin connector (5) right front door, engine compartment near right
door hinge, left rear door, right rear door, luggage compartment near
central lock motor
123 4-pin connector (2) one in each B pillar
152A 29-pin bulkhead connector at main fuse/relay panel

Fault Tracing
1. Check the fuses. Check the voltage supply to control
unit (175) pin 4. This pin should always be live.
2. Check that pin 7 of the control unit (175) is live when
the door key is in the unlock position. Check that pin 8
of the control unit (175) is live when the key is in the un
lock position.

CAUTION
The lock motors should only be tested through pin 7 and pin 8
of the control unit (175). Do not 'bench test' the lock motors
using any other power supply sources as this may overload
and damage the motors.

NOTE
When testing pin 7 and pin 8, the supply will only be live for
approximately 1 second.

central door lock motor in passenger door
central door lock motor in right rear door
central door lock motor in left rear door
central door lock motor in tailgate lock
auxiliary fuse/relay panel under rear seat

1991 and later
H2-4 2-pin connector at engine compartment near right door hinge
H2-8 2-pin connector at engine compartment near right door hinge
H2-20 2-pin connector in luggage compartment, left wheel housing
H2-30 2-pin connector in left rear door
H2-31 2-pin connector in right rear door
H2-32 2-pin connector in luggage compartment near the central lock motor
H3-7 3-pin connector in engine compartment near left door hinge
H3-15 3-pin connector in the driver door
H4-4 4-pin connector at right B pillar behind trim
H4-5 4-pin connector at left B pillar behind trim
H10-1 10-pin connector behind instrument panel, left of steering column
H12-1 12-pin connector behind instrument panel, left of steering column
H29-2 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H33-2 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)

Ground Locations
1985-1990
65 ground point at the handbrake
117 ground point at the handbrake

Component Locations
22A
75
175
183

1991 and later

main fuse/relay panel at left wheel housing
distribution block at right wheel housing
central locking control unit behind instrument panel right side
key switch for the driver's central door locking in driver door

75

~

G1 ground point at radiator cross member
G8 ground point behind instrument panel
G25 ground point at gearbox
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Central Locking
1985-1990
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Wiring Diagrams, Fuses and Relays

Central Locking
1991 and later (ex. 1992 and later convertible)
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Central Locking
1992 and later Convertible
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Wiring Diagrams, Fuses and Relays

Combined Instruments
Operation

132
141
146
148
153
154
158
159
161
176
200
291
291
306
331

The combined instruments, or instrument cluster, monitors
various operating functions. See 853 Dashboard and Con
soles for more information on removing and testing the instru
ment cluster and instrument panel. Additional test and repair
information on sensors related to instrument warnings can be
found in 364 Electric Controls and Switches or in the sec
tion pertaining to the warning function such as 5 BRAKES or 2
ENGINE.

Fault Tracing
,. Check the fuses.

speed transmitter at the rear of the instrument cluster
selector for cruise control at direction indicator stalk
ignition amplifier In front of left wheel housing
ashtray lighting
cigarette lighter lamp
heater control lighting
negative distribution in main fuse/relay panel
+15 distribution in main fuse/relay panel
rear fog light swnch
EZK control unn at inner left fender
LH control unn forward of the right front door, behind trim
A6S control unn (1989) in engine compartment, left wheel housing
A6S control unn (1990 and later) under rear seat, right side
logic box for passive seatbe~s under rear seat, left side
SRS airbag control unit behind instrument panel. left grille.

Connector Locations

2. Check for power and ground to the instrument cluster.
1985-1990

Component Locations
2
8
10
16
18
20
21
22A
25
42
43
44
45
46
47
47A
476
47C
470
47E
47F
47G
47H
471
47J
47K
47M
47N
47P
470
478
47T
47U
49
75
110
116

a~ernator

at back of engine compartment
lighling relay
lighting switch
rheostat for instrument cluster
instrument lighting
ignilion switch
ignition switch relay in main fuse/relay panel
main fuse/relay panel at left wheel housing
hazard waming switch
brake fluid level swnch in brake fluid reservoir
handbrake swnch under the handbrake lever
oil pressure swnch at left side of engine, above oil liner
coolant terrperalure transmitter at front of engine near thermostat housing
fuel level transmitter in the fuel tank, accessible in luggage compartment
instrument cluster
fuel level gauge
fuel waming light
coolant temperature gauge
oil pressure warning light
charging lamp
brake waming light
high beam warning light
left-hand direction indicator warning lamp
righl-hand direction indicator warning lamp
rear window heater warning lamp
shift-up indicator
handbrake warning lamp
rear fog light warning lamp
CHECK ENGINE light
A6S warning lamp
passive seatbe~ warning lamp
SRS airbag warning lamp (see SRS warnings)
cruise control warning lamp
clock
distribution block at righI wheel housing
tachometer
rear heated window switch

57
58
59
60
98
123
152A
1526
152C
267

3-pin connector (2) Under spare tire cover, under rear seat, left side
12-pin connector behind instrument panel to left of steering column
2-pin connector at main fuse/relay panel, convertibles
1-pin connector under center console
10-pin connector behind instrument panel to left of steering column
4-pin connector at hatchback, left side
29-pin bulkhead connector at main fuse/relay panel
29-pin bulkhead connector at main fuse/relay panel
29-pin bulkhead connector at main fuse/relay panel
radio connector in instrument panel

1991 and later
H2-3
H2-6
H2-7
H2-10
H2-27
H3-4
H4-6
H4-7
H4-15
H10-2
H29-1
H29-2
H29-3
H33-1
H33-2
H33-3

2-pin connector behind the instrument cluster
2-pin connector behind instrument c1uster,left of steering column
2-pin connector in instrument panel at light swnch
2-pin connector behind cigarette lighter
2-p in connector at main fuse/relay panel
3-pln connector at main fuse/relay panel
4-pin connector in instrument panel lett side
4-pin connector at the LH control unit. forward of right front door
4-pln connector under rear seat. neX1 to fuse/relay panel 401
10-pln connector at the SRS airbag control unit, left speaker grille
29-pin bulkhead connector at main fuse/relay panel (1991-19911/2)
29-pin bulkhead connector at main fuse/relay panel (1991-19911/2)
29-pin bulkhead connector at main fuse/relay panel (1991-19911/2)
33-pin bulkhead connector at main fuse/relay panel (1991 1/2 -on)
33-pin bulkhead connector at main fuse/relay panel (19911/2 -on)
33-pin bulkhead connector at main fuse/relay panel (19911/2 -on)

Ground Locations
3/G8 ground point behind instrument panel
7/G1 ground point at radiator cross member
9/G3 ground point in luggage compartment
G6 ground distribution at main fuse/relay panel
117 ground point under the handbrake
211/G25 ground point at the gearbox
257/G32 ground point at a~emator bracket

----.--------, r - - - - - - - - - ,
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Wiring Diagrams, Fuses and Relays

Combined Instruments
1985-1987
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Combined Instruments
1988
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Combined Instruments
1989-1990
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Combined Instruments
1991 and later
75

7 CY -4,0

1-''''--''''-''-t:--ct-------,,0
WH 6.0

12JK
GN/WH 1.0

8

2

10

5SA

H29-1
H33.1

::1
o
'"

19A

au

;1,

GY /WH D.7S

156

22

B

7

'"

GY 4.0

1.0
123

ON!"H 2.5

'"a

141

~

)::'
~

0

'"d
'"
'"

14
14

"=>

0

N

N

0

I

)::'

m

;::

~

10
10

1

B

r;?
d

<

I

6

3

25

21

18

~

H29-2
H33·2

1

H4-6

1

416

'"
d

0

I "I

z
'-'

~

~

I

""I
.

'"a
'"

290
ex; 0.5

290

r!.'
Ir;?

5

I~

OG 0.5

a
g

~

ill

~

I

N I
I",

a
0

'"
g'"

M92 M91

20

'"a

0

I

OC 0.5

I

N

132

331(A6)
I

.."
0

161

N

25

• •
'"a

7

'"a

I

ffi

~

'"a

0

I

•

'"g:<

~

H10-2

~

~

476

59
BN/WH 0.75

,

549
VT/WH 0.75

'"

,

d

145: 3 (116.116')
176: 3 (116.116')
200: 19 (LH 2.2)
200: 22(LH 2.4

2

z

'-'

'"'"

BN 0.5

•

H4-7

148. 153
154. 267
(SC n, EU, JP

'"aw
>

G8

'"'"'" 26

LH 2.'.2)

200 (MAN: US-CAl

200: 10 (CO ".1)
204: 2 (LH 2.2)

1M

19'
BK 0.75

183
YE/WH 0.5

166
BN 0.5
I

Ga. ME. FE. AU)

282
(S[.EU.G8)
167
WH 0.5

-""'?"'----'~~

J49

42

2

192
BK 0.5

G.32

732
WH 0.75

187A
WH 0.75

27

4

291(A6S)

47P

47J

CHECK
ENGINE
OlS1034
C

(05.(A)47U

US.CA,AU

CRUISE

299

4 n(os)

47M

470

47F

SRS

PARK
BRAKE

ANTI
LOCK

BRAKE

rLUID

G5

Wiring Diagrams, Fuses and Relays

371-49

Convertible Top
Operation
The convertible top is raised and lowered through two hy
draulic cylinders actuated by an electric pump. The hand
brake must be applied before the top can be operated. When
lowering the top, relay (278) is energized and current flows to
the motor. When raising the top, relay (277) is energized and
current flows in the opposite direction to the motor. See 812
Convertible Top for repair information on the convertible top.

Fault Tracing

283 diodes for convertible top (1987-1988) under rear seat in the wiring
harness
290 fuse for the convertible top in engine compartment, next to distribution
block 75
290A fuse for the convertible top in engine compartment, next to distribution
block 75
2908 fuse for the convertible top in engine compartment, next to distribution
block 75
401 auxiliary fuse/relay panel under rear seat

Connector Locations
1987-1990

1. Check the fuses. Check the voltage supply to the main
switch.
2. Check the operation of both relays.
3. Check for voltage at the electric pumps when the
switch is actuated. Check that the voltage polarity
changes when the switch is toggled the opposite way.

Component Locations
1
22A
43
75
181
273
277

battery at right front of engine compartment
main fuse/relay panel in left wheel housing
handbrake switch under the handbrake
distribution block at right wheel housing
power sunroof or convertible switch in center console
motor for the convertible hydraulic pump under rear seat, right side
relay for raising the convertible top (1987-1988) under the rear seat on
the bulkhead
277 relay for raising the convertible top (1989 on) under the rear seat in
fuse/relay panel 401
278 relay for lowering the convertible top (1987-1988) under the rear seat
on the bulkhead
278 relay for lowering the convertible top (1989 on) under the rear seat in
fuse/relay panel 401

58
60
98
1528

12-pin connector behind instrument panel to left of steering column
1-pin connector (2) under the center console
10-pin connector behind instrument panel to left of steering column
29-pin bulkhead connector at main fuse/relay panel

1991 and later
H1-17 1-pin connector under center console
H1-27 1-pin connector in engine compartment, next to distribution block 75
H1-27 1-pin connector in engine compartment, next to distribution block 75
H2-48 2-pin connector at the convertible top motor
H12-1 12-pin connector behind instrument panel, left of steering column
H29-2 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H33-2 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)

Ground Locations
1987-1990
117 ground point at the handbrake
211 ground point at the gearbox

1991 and later
G1
G4
G5
G25

ground point
ground point
ground point
ground point

at radiator cross member
between ignition switch and handbrake
under the rear seat
at the gearbox

~
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Convertible Top
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Cruise Control
Operation
Cruise control is an electro-mechanical system that uses a
vacuum pump and vacuum actuator to control the accelerator
linkage. The speed of the car is electronically sensed by a
speedometer-mounted sensor. A clutch switch (cars with
manual transmission) and a brake switch disable the system if
either pedal is depressed. Disabling the system, via these two
switches, is done electrically by opening the circuit to ground,
and pneumatically by releasing the vacuum to the actuator.
See 368 Cruise Control for additional information, including
repair information.

Fault Tracing
1. Check the fuses.
2. Check the voltage supply to selector switch (141) and
cruise control unit (131) with the ignition key in the run
position.
3. On 1989 and later cars, check for voltage to the speed
transmitter (132) at the back of the instrument cluster.

WARNING
After completing cruise control electrical tests, the cruise con
trol system should be road tested. Particular attention should
be paid to the brake and clutch canceling functions. Be sure
any faults found are repaired before driving the car.

Component Locations
22A
29
31
47U
76

main fuse/relay panel at left wheel housing
brake light switch at brake pedal cluster
backup light switch in gear selector housing
cruise control warning lamp
switch for raising idle speed (automatic transmission) under center
console at shift lever
128 speed control relay behind instrument panel, left side
131 control unit for cruise control behind instrument panel, left side
132 speed transmitter at the rear of the instrument cluster
133 clutch switch for cruise control at the clutch pedal

29

131 (M 1992 and later)

134
141
159
177
179
187
233

brake switch for cruise control at the brake pedal
selector for cruise control at direction indicator stalk
+15 distribution in main fuse/relay panel
APC control unit at left wheel housing
APC solenoid valve above radiator fan on radiator
cruise control vacuum pump in engine compartment left wheel housing
cruise control vacuum switch in engine compartment left wheel housing

Connector Locations
1985-1990 models
59
60
98
123
152A
152B
152C

2-pin connector behind instrument panel, left side
1-pin connector (2) left side near bulkhead connectors
1O-pin connector behind instrument panel to the left of the steering column
4-pin connector behind instrument panel, left side
29-pin bulkhead connector at main fuse/relay panel
29-pin bulkhead connector at main fuse/relay panel
29-pin bulkhead connector at main fuse/relay panel

1991 and later
H1-2
H1-5
H1-8
H1-16
H1-16
H2-6
H4-6
H4-16
H10-1
H29-1
H29-2
H29-3
H33-1
H33-2
H33-3

1-pin connector next to bulkhead connectors, left side behind instru
ment panel
1-pin connector behind instrument panel to the left of the steering column
1-pin connector behind instrument panel to the left of the steering column
1-pin connector under center console next to shift selector (automatics)
1-pin connector under center console next to shift selector (automatic)
2-pin connector behind instrument cluster, left of steering column
4-pin connector at instrument panel left side
4-pin connector behind instrument panel to the left of the steering column
10-pin connector behind instrument panel, left of steering column
29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
33-pin bulkhead connector behind main fuse/relay panel (1991 1/2 -{)n)
33-pin bulkhead connector behind main fuse/relay panel (1991 1/2 -{)n)
33-pin bulkhead connector behind main fuse/relay panel (1991 1/2 -{)n)

Ground Locations
1985-1990 models
3 ground point behind instrument panel
7 ground point at radiator cross member

1991 and later models
G1 ground point at radiator cross member
G3 ground point in luggage compartment
G8 ground point behind instrument panell;

31

131

133
134

187

233
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Cruise Control
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Cruise Control
1989-1991
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Cruise Control
1992 and later
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Direction Indicators and Hazard Warning Lights
Operation
The direction indicator stalk (24) switch connects either the
left or right direction lights to the flasher relay (23). This cre
ates a load at terminal 49a of the flasher relay (23). With the
load connected, the flasher relay (23) begins cycling on and
off. The direction indicator stalk (24) also supplies constant
voltage to the cornering light (118) in the front cluster when
signaling left or right. For information on changing bulbs see

351 Lighting.

27
28
47H
471
89
90
118
158

direction indicator lights at left clusters
direction indicator lights at right clusters
left direction indicator in instrument cluster
right direction indicator in instrument cluster
side direction indicator in left fender (1986 and later)
side direction indicator in rIght fender (1986 and later)
cornering lights in the front clusters
negative distribution in main fuse/relay panel

Connector Locations
1985-1990

NOTE

58 12-pin connector behind the instrument panel to left of steering column
1528 29-pin bulkhead connector at main fuse/relay panel
152C 29-pin bulkhead connector at main fuse/relay panel

• If the direction indicators on one side operate correctly, the
flasher relay (23) is OK and can be ruled out as a problem.

1991 and later

• The direction indicators will operate erratically if a bulb is
bumed out or the wrong type of bulb is installed.

Fault Tracing
1. Check for voltage to the direction indicator switch ter
minal1 and the flasher relay terminal 49 whenever the
key is in the run position.
2. Check for ground at the flasher relay (23), terminal 31.

Component Locations
22A
23
24
25

main fuse/relay panel
flasher relay under Instrument panel, left side
direction indicator switch on steering column
hazard waming switch in instrument panel

_
L23

___J

1985-1990
3
7
9
93

G1
G3
G6
G8
G12

L~_,4

27 (28)

Ground Locations
ground point
ground point
ground point
ground point

behind instrument panel
at radiator cross member
in luggage compartment
at left wheel housing

1991 and later

___J

Hatchback

~9,90

H12-1 12-pin behind instrument panel, left of steering column
H29-2 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H29-3 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H33-2 33-pin bulkhead connector behind main fuse/relay panel
(1991 112 and later)
H33-3 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)

25

ground point at radiator cross member
ground point in luggage compartment
ground distribution at main fuse/relay panel
ground point behind instrument panel
ground point at left wheel housing

27 (28)

Sedan

'-----

--

27 (28)

118

47H,471
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Direction Indicators and Hazard Warning Lights
1985-1990
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Direction Indicators and Hazard Warning Lights
1991 and later
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Foglamps
Operation
Foglamps come on only when the park or low beam head
lights are on. Voltage to control the foglamp relay (107) is sup
plied bythefoglamp switch (88), and ground is supplied by the
high beam headlight filaments. When the high beams are
switched on, the foglamp relay (107) is de-energized because
there is voltage at both terminals 85 and 86.

85
88
107
174

foglamps under front bumper
switch for foglamps in instrument panel
relay for foglamps in main fuse/relay panel
relay for daytime driving lights

Connector Locations
1985-1990
1528 29-pin bulkhead connector at main fuse/relay panel
152C 29-pin bulkhead connector at main fuse/relay panel

Fault Tracing
1. Check fuse 21. Check that the highbeam headlights
are not blown.
2. Turn the headlight switch (10) to the park position and
turn the fog lamp switch (88) on. Check for ground at
terminal 85 of the fog lamp relay (107), and check for
voltage at terminal 86.

1991 and later
H29-2 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H29-3 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H33-2 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)
H33-3 33-pin bulkhead connector behind main fuse/relay panel
(19911/2 and later)

Ground Locations

Component Locations

1985-1990
10 lighting switch in instrument panel
22A main fuse/relay panel at left wheel housing

3 ground point behind instrument panel
7 ground point at radiator cross member

1991 and later
G1 ground point at radiator cross member
G8 ground point behind instrument panel

174

10

85

88
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Foglamps
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Fuel System
Operation

1. Check the fuses. Check the ground wires at the cylin
der head lifting lug.

All the cars covered by this manual have a variant of the
Bosch LH fuel injection system. Table a shows the applica
tions for the LH system. This is a pulsed, electronic system.

2. Using an LED test light, check for a pulsed signal be
tween pin 1 of the LH control unit (200) and ground
while cranking the engine. This is the tach signal from
the ignition system.

This section covers only the electrical fault tracing, compo
nent location, and wiring. Information on troubleshooting the
fuel injection system can be found in 240 Fuel Injection.

Table a. LH Fuel Injection Variants
System

YearlModel

Identification

LH 2.2

1985-1988
Turbo
1986-1987
Non-Turbo

Three-wire AIC idle valve, metal
air mass meter with a sealed
mixture adjustment screw, and a
throttle dashpot

1989 and
later Turbo
1988-1990
Non-Turbo

Two-wire AIC idle valve, plastic air
mass meter without a mixture
adjustment screw

LH 2.4
I

i

I

LH 2.4.2

1991and
later NonTurbo

Three-wire AIC idle valve, similar
plastic air mass meter without a
mixture adjustment screw, and a
throttle potentiometer

Fault Tracing
CAUTION
• Before making electrical tests on the fuel system, please
read and understand the wamings given at the beginning of
300 Electrical-General.

• Always wait at least 40 seconds before disconnecting the
main connector at the LH controi unit (200). The main fuel in
jection relay has a timing feature that maintains power for
about 30 seconds. Damage to the control unit will result if the
connector is removed too soon.
• On models with LH 2.4 and LH 2.4.2, activate and read any
stored fault codes before disconnecting the LH control unit
(200) connector. The LH diagnostic memory will be erased if
the battery is disconnected or if the control unit connector is
removed. See 240 Fuel Injection for information on LH fault
diagnosis.
• Use only a digital multimeter (DMM) or LED test light when
making electrical checks/tests on the LH fuel system circuit.
• Where possible, probe the rear of connectors when making
electrical checks. Otherwise the small contacts in the connec
tors may be damaged causing faulty or intermittent operation.

3. Using an LED test light, check for a pulsed signal at the
fuel injector connectors while cranking the engine. Pos
itive (+) battery voltage is always present at the con
nectors and the LH control unit switches the ground
side of the circuit to turn the injectors on and off.

Component Locations
22
47
47P
75
76
94
101
102
103
132
136
144
146
147
156
159
166
176
200
202
203
204
205
206
229
271
272
285
321
323
347
389
390

main fuse/relay panel in engine compartment
combined instruments
CHECK ENGINE light
voltage distribution block in engine compartment right bulkhead
switch for raising idle speed (automatic transmission) at center console
at shift lever
starting injector in throttle housing
supply fuel pump in the fuel tank
fuel pump relay at the LH control unit 200, forward of r.f. door
main fuel pump in the fuel tank
speed transmitter at the rear of the instrument cluster
lambda (oxygen) exhaust sensor in the exhaust manifold
boost pressure switch (turbo)
ignition amplifier/control unit in engine compartment, left bulkhead
ignition pulse amplifier at main fuse/relay panel, position 0
AlC compressor relay at main fuse/relay panel, engine compartment
+15 distribution terminal in main fuse/relay panel, engine compartment
AlC pressure switch for cooling fan at receiver/dryer unit, engine com
partment
EZK control unit in engine compartment, left bulkhead
LH control unit forward of the right front door, behind trim
engine temperature transmitter at intake manifold flange, between cyl
inders 2 and 3
throttle angle transmitter on throttle housing
LH diagnostic connector, in engeine compartment, behind right-hand
wheel housing
LH air mass meter in the throttle intake hose
fuel injectors at intake manifold
fuel injection main relay at the LH control unit 200, forward of r.f. door
lambda preheater (integral with lambda sensor)
AIC valve (idle speed motor) at front left side of cylinder head
fuse for lambda sensor in engine compartment. next to fresh air intake
charcoal canister valve (ELCD) in engine compartment, ahead of left
wheel housing
fuel pump in fuel tank
LH diagnostic connector, under rear seat, right side
NTC resistor under intake manifold (1990 and later)
EGR modulating valve ahead of left wheel housing (1990 and later)
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Fuel System
Connector Locations

H29-1 29-pln bUlkhead connector behind main fuse/relay panel (1991-1991 112)
H29-2 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 112)
H29-3 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H33-1 33-pin bulkhead connector behind main fuse/relay panel
(1991 112 and later)
H33-2 33-pin bulkhead connector behind main fuse/relay panei
(19911/2 and later)
H33-3 33-pin bulkhead connector behind main fuse/relay panel
(19911/2 and later)

1985-1990
204 LH test connector in engine compartment, behind right wheel housing
322 coding connector at the LH control unit 200, forward of r,t. door
347 diagnostic test connector under rear seat, right side

1991 and later
H1-9
H1-12
H1-16
H1-19
H2-13
H2-33
H3-14
H4-7
H6-1
H6-2

1-pln connector near lantJda sensor, right wheel housing
1-pln connector in engine compartment, right side near air intake
1-pin connector under center console next to shift selector (automatic)
1-pin connector near LH control unn, behind right A pillar trim
2-pin connector at the fuel pump in the storage area
2-pin connector near the lantJda sensor in the engine compartment
3-pin connector near LH control unn, behind right A pillar lrim
4-pin connector at the LH control unit, forward of right front door
6-pin connector in engine compartment right wheel housing
6-pin connector In engine compartment right wheel housing

Ground Locations
1985-1990
201

ground point for fuel injection at engine lifting lug, 2 points

1991 and later
G1
G3
G7
G25

ground
ground
ground
ground

point
point
point
point

at radiator cross member
in luggage compartment
at engine lifting lug
at gearbox

156

I
!

~

I

'1

(~

-

~~D.~

IO~~,~l

~
.......

-'I

Qzt

~.--~

75

22

144

132
102

229

\

\Pf
f''. .

//

~
, , •..
"

@

202

176

...-.

' - ....

~

fE[J
205

204

203
229

206

102

H4>~
\ "\"~

~

136
271

I

321

~

J

~

/

147

"JY

101,103

'~ l~jItF~]

v~~~

'"

t'

94

~o II

I

(~~ ,

·'-.f

200

~

rf

,e

f(1!J
-'

0,

.

~- ~

~'

323

~
p

"<.f'"

'.
"

l'
"

.

~

"

'

.... ~~
"

"". ~.
«'

-----------

272

Ir

\?

347

)

OJ

I

I~
389

r

~

'..[:.'.;1

I

~-,:'/
,

I

I

<

-

.

1Al----:}J

. ~1'-4)--'

I

390

~

371-62

Wiring Diagrams, Fuses and Relays

LH 2.2 Fuel System
1985-1986 (all)
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LH 2.2 Fuel System
1987-1988 turbo
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Wiring Diagrams, Fuses and Relays

371-64

LH 2.2 Fuel System
1987 non-turbo
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Wiring Diagrams, Fuses and Relays

LH 2.4 Fuel System
1988 non-turbo
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Wiring Diagrams, Fuses and Relays

LH 2.4 Fuel System
1989-1990 (all)
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Wiring Diagrams, Fuses and Relays

371-67

LH 2.4 Fuel System with 29-pin connector
1991-1992 turbo
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Wiring Diagrams, Fuses and Relays

371-68

LH 2.4 Fuel System with 33-pin connector
1991 and later Turbo
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Wiring Diagrams, Fuses and Relays

371-69

LH 2.4.2 Fuel System with 29-pin connector
1991-1992 non-turbo
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Wiring Diagrams, Fuses and Relays

LH 2.4.2 Fuel System with 33-pin connector
1991 and later Non-turbo
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Wiring Diagrams, Fuses and Relays

371-71

Glovebox Lighting
Operation
The glovebox light (19) is controlled by the glovebox switch
(160). With the glovebox door open, the switch is closed light
ing up the lamp. To change the bulb, pry off the lens.

Fault Tracing

22 main fuse/relay panel
160 glovebox light switch in side of glovebox

Connector Locations
1985-1990
1528 29-pin bulkhead connector at main fuse/relay panel

1991 and later

1. Check the fuse. Check for voltage at the lamp assem
bly whenever the key is in the run position and the
headlight switch is in the on position.

H29-2 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H33-2 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)

2. Check for continuity to ground to the left of the steering
wheel behind the instrument panel.

Ground Locations

Component Locations
10 light switch in instrument panel
19 glovebox light in glovebox

1985-1990
3 ground point behind instrument panel

1991 and later
G8 ground point behind instrument panel

19

160

T
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Glovebox Lighting
1985-1986

1987 and later

+54 (ex.1989-1990)
+X (1989-1990)
I
I
1

.x.

.

.30

1220
BR/VT 0.75
SE,NO,FI

:7A
GR 1.0

30D
RD 1.0

.

+X
'30
RD 2.5

2

10

1
0

58B

1528

~~;~~

3

1
44A
GN 1.0

1526
41 GN/RD 1.0

12

44C
GN 0.75

41 GN/RD 1.0

19

41A
GN/RD 1.0

160
318A
SV 0.75

36

160
107

44A GN 0.75
316A
SV 0.75

rh 3

sv

2.5

1

74

107A
SV 25

[]lli!J

3
G8
015H 043
A
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Headlights
Operation

Connector Locations

The headlights receive power from the headlight switch
whenever the key is in the run position. All power to the head
lights must pass through the headlight relay and four separate
fuses. Each beam (i.e. left low beam) is protected by a sepa
rate fuse. Two types of headlights are used on the cars cov
ered by this manual. On 1985 and 1986 models, a sealed
beam is used. On 1987 and later cars, a replaceable headlight
bulb is used.

1985-1990
58
60
152A
152B

1991 and later
H2-7
H12-1
H29-2
H33-3

Fault tracing

2-pin connector at the light switch
12-pin connector in left side instrument panel
29-pin red bulkhead connector (1991-1991 1/2)
33-pin gray bulkhead connector (1991 and later)

0'

Ground Locations

Always begin by checking fuses and connectors. Check
and tighten all grounds. See 351 Lighting for repair informa
tion, including changing bulbs.

1985-1990
3 ground point behind instrument panel
7 ground point at radiator cross member

Component Location
8
10
11
12
47G
75
158
215

12-pin connector behind instrument panel 10 left of steering column
1-pin connector behind instrument panel to left 01 steering column
29-pin bulkhead connector
29-pin bulkhead connector

1991 and later

lighting relay in main fuse/relay panel
lighting switch in instrumenf panel
headlight high beam
headlight low beam
headlight high beam warning light in instrument cluster
tenninal distribution in right bulkhead near exhaust man~old
negative distribution tenninal in main fuse/relay panel
dip swnch

G1
G6
G8
G25

ground point at radiator cross member
ground distribution in main fuse/relay panel
ground point behind instrument panel
ground point on gearbox

8

~I@;'"

'-',- 0"

(,.~~;.,~
~::'0,;,.co.

I

t
l

10

11,12

47G

.~.~' ... ~,.:'

'"I '" j'
~.'

,

"'_

_

•

.

J

_.

.-~'

'I
,.1,

t

75

/~

215
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Headlights
12

11 12

/"7

.£'9'--"'"K'--"I.2.5

Gl

75
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17
59
BN,lWH

O.,~

12JR C1'4

J34

0.5
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-----"'-1="
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SA'
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H33-2
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~
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L.2~'.JiG'!.Y..l12.'__,__,--_----=::t:=14::t:=rt-t:~--_13,
"BV

<

I.'

,4,

234 (US.CA)

13. 14.
15.
234
(US.CA)

L

~4

YE: 1.5

26 WH 1.5
27

11

\~

au

WI-( 0.75

6

27

152B
H29-2

H33-2

['3

au

WH O.S
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Heated Rear Window and Cigarette Lighter
Heated Rear Window Operation

Component Locations

The heated rear window element (115) is activated by the
switch (116) on the instrument panel. A rear window heater
warning light (47J) will light up in the instrument cluster. The
circuit has a time delay relay (113) that will turn off the supply
to the heating element after about 10 minutes. Convertible
models have a mercury switch (279) that deactivates the cir
cuit if the convertible top is down.

Heated Rear Window Fault Tracing
1. Check the fuse.
2. Check for voltage at the heating element. Check the
continuity of the heating element to find breaks in the
rear window grid.
3. Check for voltage at time delay relay (113) terminal 30
and terminal 87.

Cigarette Lighter Operation
The cigarette lighter works after it is pushed in only with the
key in the run position.

Cigarette Lighter Fault Tracing
1. Check the fuse.
2. Remove the cigarette lighter element and carefully
check for voltage between the center contact and
ground with the key on.
3. Inspect the heating element for breaks. Check the con
tinuity of the heating element.

20
22A
47
47J
48
113
115
116
158
159
207
279
401

ignition switch
main fuse/relay panel at left wheel housing
instrument cluster
rear window heater warning lamp
cigarette lighter
time delay relay for heated rear window under rear seat, auxiliary
fuse/relay panel
rear window heater element
rear window heater switch
negative distribution in main fuse/relay panel
+15 distribution in main fuse/relay panel
heated rear view mirrors on front doors
mercury switch for convertible heated rear window at left side top
mounting
auxiliary fuse/relay panel under rear seat

Connector Locations
1985-1990
57
59
152A
1528

3-pin connector in luggage compartment, left air outlet
2-pin connector in luggage compartment, left air outlet
29-pin bulkhead connector at main fuse/relay panel
29-pin bulkhead connector at main fuse/relay panel

1991 and later
H2-10
H3-13
H10-1
H29-2
H33-2
(1991

2-pin connector behind cigarette lighter
3-pin connector in luggage compartment, left air outlet
10-pin connector behind instrument panel, left of steering column
29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
33-pin bulkhead connector behind main fuse/relay panel
112 and later)

Ground Locations
1985-1990
3 ground point behind instrument panel

1991 and later
G3
G5
G8
G19
G26

ground point
ground point
ground point
ground point
ground point

in luggage compartment
under the rear seat
behind instrument panel
at hatchback
at right C pillar on sedans

~ ,y~t::J
I

22A

'---4_7.:-,4_7_J

---'

116

I

207

I
I

EJ
401,113

401A

m
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Heated Rear Window and Cigarette Lighter
1987 on (Convertible)

1985 on (ex. Convertible)
+15

+30

:121K
GN/VT 10

+'5

'SF

+30

+30

:1lJK
GN/VT 10

GR 15

+30

'SF

GR 15

7
GY 40

29122A (M87-M90)
401A (M91 and later)

7

3

GY 4.0

210
RD 25

Q

30

~HJ3-2

210
RD 25

30

20

15

I
219
GN/VT 05

219
GN/VT 0 \

219
GN/WH 05

0.5

59
BRlVT075

116l
~

...

'tl

~

~

~

0
0'>

:E
~
co
:E

211A
BL/RO 05

BR/VT 075

...

,,<

c:::

0
0'>

:E

c:::

C;;

r-

C;;

l'll

I

co
::2

:E

'-.

'tl

l'll

:E

~

.. _., 59

P

1528 I
H10-1'

"H2.'O

_

5'I

0

Cl

"

G8

~

r

II

147J

2J

L

2J

10

I

§]I

147J

17'
9'

113

113
207 (US,CAI
207IUS,CAI

MBB and later
207(US.CAI
207lUS,CA)
3
G8

3
G8

21'
G~ 2 S

279

_ _ fL ___

211
G'" 25

115
115

2-0,4-0

115

3-0/5-0
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Heated Seats
Operation

NOTE

The front heated seats are thermostatically controlled.
Some models have a rheostat (252) on the instrument panel
fortemperature control. The heating element is located under
the bottom seat cover and the seat back. A thermostatic but
ton under the bottom cover turns the heating element on and
off. The passenger seat switch (121) prevents the heater from
turning on if the passenger seat is not occupied.
For information on removing the seats and seat covers, see
851 Interior Trim and Upholstery.

Fault Tracing
1. Check the fuse. On 1991 and later models, the fuse is
located in the fuse/relay panel (401) under the rear
seat.
2. Check for voltage at the seat heating pad element (64)
and check for continuity through the element.
3. Check the seat switch (121) under the passenger seat.
This switch should be closed (continuity through
switch) when a passenger is in the seat.
4. Check the thermostat button under the bottom seat
cover. The thermostat should be closed (continuity) or
open (no continuity) depending on the temperature of
the switch.

A commercial aerosol freeze spray can be sprayed on the
thermostat button to simulate cold temperatures for testing.
Always check compatibility of the spray with components and
upholstery before using.

Component Locations
22A
64
121
252
254
401

main fuse/relay panel at left wheel housing
heated seat pad with thermostat in the seat cushion and backrest
passenger seat switch for heated seats under the passenger seat
driver heated seat rheostat in instrument panel
driver seat temperature transmitter in driver seat
auxiliary fuse/relay panel under rear seat

Connector Locations
1985-1990
59
60
98
152A
152B

2-pin connector under each front seat
1-pin connector under the center console
1O-pin connector to the left of the steering column
29-pin bulkhead connector at main fuse/relay panel
29-pin bulkhead connector at main fuse/relay panel

1991 and later
H8-1
H8-2
H10-1
H10-6

8-pin connector under the passenger seat
8-pin connector under the driver seat
10-pin connector behind instrument panel, left of steering column
10-pin connector at the auxiliary fuse/relay panel under rear seat

Ground Locations
Heated seat thermostat
• switch closed
• switch open

below 54°F (12°C)
above 82°F (28°C)

1985-1990
65 ground point at the handbrake
117 ground point at the handbrake

1991 and later
G4 ground point between ignition switch and handbrake

64

64,254
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Heated Front Seats without Rheostat
1985-1988
+54
11L
VT 2.5

140

GL 2.5

59

59
140 GL 1.0

140A GL

to

~

64
141 SV 1.0

1416 SV 1.0

59

121
14K SV 1.0

117
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Heated Front Seats with Rheostat
1987-1990

+54
I
I

llL
VT 2.5

17
59
BRjVT 0.75

479
4 BRjVT 0.75

88
SE,FI,EU,GB,ME,
FE AU M90: JP US CA Mag·

\

v~

IJP

~1

58A
BRjVT 0.5

.......-----0+--.
7
3"
2 ......../
1--

a

10

6

140A
GLjVT 1.5

145
BL 0.5

141A
SV 0.5

140
GL 1.5

140A
GLjVT 1.5

145
BL 0.5

141A
SV as

142
GL 1.5
141 SV 1.0

1117
140A
GLjVT 1.0

145
BL 0.5

141
SV 1.0

141C
SV 1.0

60
142
GL 1.0

64
1418
SV 1.0

121
015H 033
A
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Heated Front Seats with Rheostat
1991 and later
+54

t
6

WH 4.0

J42

16C

WH 2.5
WH 4.0(CAB)

2 1401A

17
59

140

BN/WH 0.75

YE 2.5

JJ4

J44
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BN/WH 0.5
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~
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w
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Horns
Operation

Component Locations
20
21
22A
40A
41
68
75
158
289
336
352

The horns can be sounded with the key in the run position.
The buttons on the steering pad (41) complete the circuit to
ground through the slip ring assembly (352/336) in the steer
ing wheel and the horn relay (68).

WARNING
Some cars covered by this manual are equipped with an ex
plosive SRS airbag device. Do not attempt to service the wir
ing in the steering wheel or steering column assembly. The
airbag may accidentally ignite, causing personal injury. See
an authorized Saab dealer for any repairs necessary to the
SRS wiring or components.

ignition switch in center console
ignition switch relay in main fuse/relay panel
main fuselrelay panel
homs located on right side behind headlight
horn switch in steering wheel pad
horn relay in main fuse/relay panei
distribution block at right wheel housing
negative distribulion In main fuse/relay panel
burglar alarm control unit (convertible) under rear seat
slip ring contact behind steering wheel (cars with SRS Airbag)
slip ring switch behind steering wheel

Connector Locations
1985-1990
152A 29-pin bulkhead connector behind main fuse/relay panel
1528 29-pin bulkhead connec1or behind main fuse/relay panel

For information on removing and repairing the steering
wheel see 641 Steering Column.

1991 and later
H29·1 29·pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H29·2 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 112)
H33-1 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)
H33·2 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)

Fault Tracing
1. Check that the fuse is okay.
2. Remove the horn relay (68) and jumper pins 30 and 87,
the horn should sound. If not, there is a problem be
tween the fuse and the horns.

Ground Locations

3. Check for ground at pin 85 of the horn relay when the
horn button is depressed. If ground is not present,
check the slip ring assembly.

1985-1990

4. Check for positive (+) battery voltage at pin 86 of the
horn relay when the key is in the run position. If there is
no voltage check the wiring from the ignition switch (20)
through the ignition switch relay (21).

1991 and later

7 ground point at radiator cross member
211 ground point at gearbox

G1 ground point at radiator cross member
G6 ground distribution at main fuse/relay panel
G25 ground point at gearbox

68

352

40

41

21

75

~

336

r

m
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Horns
40

40

J3

117A RD 1.0

1178 RD 1.0

120A
BK 0.75

120
8K 075

7
G1

7
G1

117 RD 1.5

+30

20

5H
GY 1.5

117
RD 1.5

H33-2
30

[16]

86

68

1528
H29-2

(22B:K)
118 BK 0.75

2~

18
8K 0.75

with Airbag

without Airbag

~

336

~41

AB

352

............
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Ignition System
Operation
The ignition system creates and regulates the high voltage
pulses that fire the spark plugs. Two versions of a Hall-effect
electronic ignition system are used on the cars covered by this
manual. Complete ignition system repair information is cov
ered under 340 Ignition System.

Ignition System Applications
• Turbo models - basic Hall ignition
• Non-turbo models - EZK ignition (with knock sensor)

158
159
176
178
200
203
320

ground (-) distribution in main fuse/relay panel
+15 distribution in main fuse/relay panel
ElK control unit on inner left fender
ElK knock sensor on engine block, below intake manifold
LH control unit behind passenger side A pillar trim
throttle angle transmitter on throttle housing
ignition coil with integrated amplifier on inner right fender, near battery
(1988-1989)
345 ElK crankshaft sensor behind crank pUlley (1989 and later)

Connector Locations
1985-1990
57
59
60
67

3-pin connector in engine compartment right side
2-pin connector in engine compartment right side
1-pin connector near main fuse/relay panel
6-pin connector in engine compartment right side

WARNING

1991 and later

Any time work is being done on the ignition system it should
first be disabled as described in 340 Ignition System. The ig
nition system operates at lethal voltages. People with pace
makers or weak hearts should not expose themselves to the
ignition system. Extra caution must be taken when working on
or servicing the engine while it is running or if the key is on.

H1-18 1-pin connector under center console
H2-53 2-pin connector under the rear seat
H3-3 3-pin connector to left of starter motor
H3-5 3-pin connector in engine compartment, left of air intake
H4-1 4-pin connector at left wheel housing
H4-1 4-pin connector behind instrument panel right side behind trim
H6-1 6-pin connector in engine compartment right wheel housing
H6-2 6-pin connector in engine compartment right wheel housing
H29-1 29-pin bulkhead connector behind main fuse/relay panel (1991-19911/2)
H29-2 29-pin bulkhead connector behind main fuse/relay panel (1991-19911/2)
H33-1 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)
H33-2 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)

Fault Tracing
Read and understand the warnings and cautions given in
300 Electrical-General before working on the ignition sys
tem. See 340 Ignition System for fault tracing.

Ground Locations
Component Locations

1985-1990

5
6
47P
73
110
145
146

ignition coil on top of radiator
distributor at end of cylinder head
Check Engine light
TSI socket in main fuse/relay panel
Tachometer in instrument cluster
ElK test connector next to main fuse/relay panel
Ignition Control Unit (non-ElK ignition)
Ignition amplifier (ElK ignition)(in front of left wheel housing)
147 Ignition pulse amplifier main fuse/relay panel, position D (1986-1987)

7 ground point at radiator cross member
158 ground (-) distribution in main fuse/relay panel
211 ground point at gearbox

1991 and later
G1
G6
G7
G8
G12
G25

ground point at radiator cross member
ground distribution at main fuse/relay panel
ground point at engine lifting lug
ground point behind instrument panel
ground point at left wheel housing
ground point at gearbox

~
~
5

176

6

47P

~I ft~~\ ~

178

L...2-'O_3

145

32O
--' L...__

146

---J

L.. 34:. . .;,.; .5

---J
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Ignition System-turbo
1985
+15
I

123K
GN/VT 10
1230
GN/VT 10

123C
GN/VT 075

123H
GN/VT 15

123G
GN/VT 075

22

204 GL/VT 075

146

14

193
5V 075

393
5V 15

3
284
BL 075

60

1230 GN/VT 10

284A
BL 075
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Ignition System-turbo
1986-1987
+15

+54

I

!
11C
VT 15

123K
GN/VT 10

mc

1230

123H

GN/VT 10

GN/VT 15

GN/VT 075

71
GL/RO 10

1528

760
GN/VT 0.75

5
146

147
15
759 GL 075

TO-I

10

14

..n..
31

60

393
SV 15

193
SV 075

I

I

rh 158

1230
GN/VT 10

284A BL 0.75

BL 25

3
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Ignition ystem-turbo
1988 and later
+30
7
GY 4.0

JO

20

\230
GN/WH 1.0

\238
GN/WH 2.5

MBB-MB9

+54
I
I

M90 and later

ffi22A'
--.I

'--+-.....

12JH
GN/WH 1.5

71
YE/RO \.0

5

152B
H29-2
1

182 8U 0.5

26.

146

au

\.0

[5

H33-2
M91 and later

J9J
8K \.5

I.

93
G12

\2JO GN WH \.0

c-I~6.a

J- ~~1- J
G25

7
G1

58 GY 4.0
QI5H 292
A

204 YE WH 0.5 El204A YE/WH 0.5
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EZK Ignition System-nan-turbo
1986-1987
.15
11J
G,'/IVT lS

-54
1230
uN/VT 10

'\0

l1lH
GNIVI 15

1\

(jN/VI 10
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'nc

lBJ(

'\1

GN/V, 10

GN/VT 1.0

VI I')
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50V I.S

GlIRD Ie

178
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~
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;

~

13

"

14

759 Gl 075

"

"

17

4

176

14

•

1526

~

:J;

1

"

2et.(

"

201,

!'Il 075 GL/VI 07S

14
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-

60

19'

50V 07S

;:,

I

~

I
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57

r- "
200

I

L_

1

158

')67 BL/RD 07')

S1,,9;. Vl!VJ 075

')665'10750

SliA CiR 075

203
'JH CiR 015
'iSS SV/VT 075

201

1230
GNIVT 10
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EZK Ignition System-nan-turbo
1988
+30
I
I

152A

--4> 29

' -_ _---'-7-"C"-R....''''.5'-

7 GR 2.5

20

,

O
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I

I
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GN/VT \.5

GN/V! l.0

VT

12J GN VT 1.5

+54

+54
12JO

-j>28

I11C
VT 2.5

2.5

7

I22A

17B

320
116>'

'>
z

"

655. CL 0.75
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59 e~9 VT

~

201
13

'2

1528

28<
\7

176
~

204 Gl
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~
~

Ii?
ffi
~
~

"i3

203

~

, , , 57 (116)
67 (116)')
6 ••
SV 075

I

co

201

O

1

I
1

1

I

,---"S"-67,--,,81=R,,0-,0,,7,,,S,-_ _.J 24

sv 075

$'1 075

201
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6 ••

532
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1
--15

25

5

I
1
I

lJ:1.~.. I~~

",S6",.6,,-'",5V,--,,0,,-7S,,-

566
Sv 075

201
1230 GN VT 1.0

2841\
Bl 0.5
122 GL 2.5

Bl 25.0

211

4

'8'
Sv 0,75
15B
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VL VT 0.75

~

~
~

}

549A
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EZK Ignition System-nan-turbo
1989
+30
I
I

152A
-i> 29 <1--"-=='------------,
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r-
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I

I
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1239

GN/VT 1.0
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h'E
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EZK Ignition System-non-turbo
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EZK Ignition System-nan-turbo
1991 and later
1238
CN/WH 2.5

1238
CN/WH 2.5

146

+54

+54

I

I

II1E

Il1c

WH 2.5

WH 2.5

648 BK 1.5
651 BU 1.5

H29-2

G12

71 Y[ RO 1.0

5

655A

15

Y[

0.75

3

203

~~2
182

555
8K/WH 0.75

G7
200

L-""-""--"'-'-'~'--_ _~ 3 - ; -

...,

25 25

J1..

345
566A BK 0.75

5

5
N

I ~ ;: ~

I
I
I
I
I
I
I

~.l.l....J
1230 CN WH 1.0

BU 25.0

G25

BU 16.0

G1

7 GY 4.0

H47 e~9 WI;
4

075
.

371-91

371-92

Wiring Diagrams, Fuses and Relays

Interior Lighting
Operation
The interior lighting is controlled by the door switches on the
door jambs. The door switches can be overridden by the cen
ter console switch or the combination roof light/switch (except
convertible). A time delay relay is located under the back seat.
On hatchback models, a cargo area light is controlled by a
switch located below the lock striker plate.
The roof light bulbs or switches can be removed after re
moving the screws (where applicable) and carefully prying
away the lens. The ignition switch light can be pulled straight
down out of its holder after carefully peeling up the shift lever
boot and reaching under the console. See 432 Manual Trans
mission Controls for information on removing the center
console.

Fault Tracing
1. Check the fuse. Check for battery voltage at the lamp
assembly at all times.
2. Check for ground at the lamp assembly whenever a
door is opened or when the center console switch is
toggled.
3. Check door switches for a good ground through the
chassis screw or switch assembly. Check the wiring to
each door switch.

82
151
175
225
289
316
401

seat be~ warning relay unde r the rear seat
time delay relay under the rear seat
central locking control unit behind instrument panel rtght side
reading lamp at rear seat
burgiar alarm control unit under the rear seat
diode for the burglar alarm
auxiliary fuse/relay panel under rear seat

Connector Locations
1985-1990
57
58
59
59
59
60
98
123
152A
1528

3-pin connector under center console
12'pin connector behind instrument panel, left of steering column
2-pin connector in luggage compartment. left wheel housing
2-pin connector under roof lining at rear view mirror
2-pin connector at reading lamps (convertible)
1-pin connector under center console
10-pin connector to left of steering column
4-pin connector at hatchback, left side
29-pin bUlkhead connector at main fuse/relay panel
29-pin bulkhead connector at main fuse/relay panel

1991 and later
H2-21
H2-35
H2-46
H2-47
H12·1
H29-1
H33-1
(1991

2-pin connector in luggage compartment, left wheel housing
2-pin connector above roof lining at the rear view mirror
2-pin connector at left reading lamp, convertible
2-pin connector at rtght reading lamp, convertible
12-pin connector behind instrument panel, left of steering column
29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
33-pin bulkhead connector behind main fuseirelay panel
1/2 and later)

Ground Locations
Component Locations
22
50
51
52
53
54

1985-1990

main fuse/relay panel
roof lamp/switch in the headliner
front roof lamp at rear view mirror
ignition switch light next to ignition sw~ch, center console
interior light sw~ch in center console
door switches on the door jamb

G4 ground point between ignition switch and handbrake
G5 ground point under the rear seat

----

I~I

~

:

~ _."i

52

51

50

1991 and later

-~

,,;:. ... -,'-,-;:/
I','
1/

',1

65 ground point under the handbrake
117 ground point under the handbrake

_._---
I ~=-~-----~~.
~l & r
II

I
53

,

\"

".

~

'\,

~

~

~

54

(1991-Qn)

~

~
151

(1985-1990)

82

175

225

289

~
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401

.

401A
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Interior Lighting-ex. Convertible
1985-1986
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Interior Lighting-ex. Convertible
1987-1990
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Interior Lighting-ex. Convertible
1991 and later
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Interior Lighting -

Convertible

1987-1990
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Interior Lighting -

Convertible

1991 and later
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Lighting for Controls
Operation
The Lighting for Controls wiring diagrams cover instrument
panel and switch illumination. Some of the switches have re
placeable bulbs. See 364 Electric Controls and Switches
for information on replacing switch bulbs. See 853 Dash
board and Consoles for information on removing the instru
ment cluster. See 432 Manual Transmission Controls or
444 Automatic Transmission Controls for details on remov
ing the center console.

163
169
181
189
190
191
252
386
425

passenger power window switch light in center console
AlC switch in instrument panel
sunroof switch light in center console
lockout switch for rear power windows in center console
left rear power window switch in center console
right rear power window switch in center console
driver seat rheostat light in instrument panel
switch for power windows and sunroof in center console
power door lock switch in center console

Connector Locations
1985-1990

Fault Tracing
1. Check the fuses and check for voltage at rheostat (16)
and rheostat (17) with the key in the run position.
2. Check that the rheostats are fully clockwise.
3. Check the ground point to the left of the steering col
umn behind the instrument panel, and the ground point
under the center console at the handbrake lever.

Component Locations
10
16
17
18
22
25
47
48
88
91
116
143
148
153
154
162

light switch in instrument panel
rheostat in instrument cluster
rheostat in instrument panel
combined instrument lighting
main fuse/relay panel, left wheel housing
hazard waming light switch in instrument panel
cigarette lighter
instrument cluster
fog lamp switch in instrument panel
gear position light (automatic) in center console
heated rear window switch in instrument panel
AlC recirculation switch in instrument panel
ashtray light in instrument panel
cigarette light in instru ment panel
heater control lights in instrument panel
driver power window switch light in center console

57 3-pin connector (3) one behind left B pillar trim, one behind right B pillar
trim, one under driver's seat
58 12-pin connector behind instrument panel, to left of steering column
59 2-pin connector in instrument panel, behind cigarette lighter
60 1-pin connector (3) one in each rear door, one under center console
98 10-pin connector behind instrument panel, for radio

1991 and later
H1-6
H1-7
H1-17
H2-10
H3-10
H3-11
H10-1
H12-1
H29-2
H33-2

1-pin connector at right B pillar, behind trim
1-pin connector at left B pillar, behind trim
1-pin connector under center console
2-pin connector behind cigarette lighter
3-pin connector at right B pillar, behind trim
3-pin connector at left B pillar, behind trim
10-pin connector behind instrument panel,left of steering column
12-pin connector behind instrument panel, left of steering column
29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
33-pin bulkhead connector behind main fuse/relay panel (1991 1/2-on)

Grou nd Locations
1985-1990
3 ground point behind instrument panel
117 ground point under the handbrake

1991 and later
G4 ground point between ignition switch and handbrake
G8 ground point behind instrument panel
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116
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169
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163
189
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Lighting for Controls
1985-1986
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Lighting for Co trois
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1987-1990
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Lighting for Controls
1991 and later
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Luggage Compartment Lighting
Operation
The luggage compartment light (55) is controlled by a lug
gage compartment light switch located behind the left trunk
hinge on sedans and beneath the striker plate on hatchbacks.
With the trunk open, the switch is closed to light the lamp. The
luggage compartment light (55) also has a switch to disable
the light at all times. To change the bulb, pry off the lens. Con
vertible models use a mercury switch (position sensitive) rath
er than a mechanical switch.

Fault Tracing

52
55
56
75
401

ignition switch light in center console
luggage compartment light in storage area
luggage compartment light switch in storage area
terminal block at right engine bulkhead
auxiliary fuse/relay panel under rear seat

Connector Locations
1985-1990
57 3-pin connector at left side of luggage compartment (1985-1986)
59 2-pin connector at left side of luggage compartment (1987-1990)
152A 29-pin bulkhead connector at main fuse/relay panel

1991 and later
H2-21 2-pin connector in luggage compartment, left wheel housing
H2-43 2-pin connector at left hinge, convertible
H2-42 2-pin connector in trunk lid

1. Check the fuse.
2. Check for battery voltage at the lamp assembly.
3. Check for ground at the light switch.

Ground Locations

Component Locations

1991 and later
G1 ground point at radiator cross member
G5 ground point under the rear seat
G25 ground point at gearbox

1 battery
15 license plate light on the rear sill (convertible only)
22A main fuse/relay panel
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Luggage Compartment Lighting
convertible

ex. convertible
+

RD 16.0

75
M91 and later
M91 and later
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163
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Parking Lights
Operation

152A 29-pln bulkhead connector at main fuse/relay panel
152B 29-pin bulkhead connector at main fuse/relay panel

When the light switch (10) is in position 1, battery voltage
powers the parking lights and the side marker lights. See 351
Lighting for repair information and information on replacing
bulbs.

1991 and later

Fault Tracing
1. Check for battery voltage at terminal 3 (30) of the light
switch (10). Check fuses 18 and 19.

Component Locations
10
13
14
15
22
234

light swhch in instrument panel
park lights
rear lights
license plate lights
main fuse/relay panel in engine compartment
side marker lights in the front cluster

Connector Locations
1985·1990
57 3-pin connector in luggage compartment, near air outlet
59 2-pin connector in luggage compartment
81 driving lights. below front bumper

H2-7
H2-18
H2-19
H3-13
H4-12
H29-1
H29-2
H33-1
(1991
H33-2
(1991

2-pin connector behind instrument panel
2-pin connector at hatchback, left side
2-pin connector in trunk lid
3-pin connector in luggage compartment, left air outlet
4-pin connector in trunk lid, left air outlet
29-pinbulkhead connector behind main fuse/relay panel (1991-19911/2)
29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
33-pin bulkhead connector behind main fuse/relay panel
112 and iater)
33-pin bulkhead connector behind main ruse/relay panel
112 and later)

Ground Locations
1985-1990
3
7
9
93

ground point behind instrument panel
ground point at radiator cross member
ground point in luggage compartment
ground point at left wheel housing (1989-1990)

1991 and later
Gl
G3
G8
G9
G12
G19

ground point
ground point
ground point
ground point
ground point
ground point

at radiator cross member
in luggage compartment
behind instrument panel
in luggage compartment
at left wheel housing
at hatchback

234

10

Hatchback

15

14

Sedan

14

13
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Parking Lights
1985-1986
149 IV Q.75

149A IV 07\
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Parking Lights
1987 and later
US,CA
149 SV 0.5

93
G12

149 ....

sv

0.5

4,sC

~

0.75

7
G1

13
4-50 GN 0.75

234
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Passive Seat Belts
Table b. Passive Seat Belt Continuity Checks

Operation
The passive seat belt consists of a motor-driven, two-point
diagonal strap and manual lap belt. The diagonal strap is con
trolled and monitored by the logic box (306). The belt travel is
controlled by two limit switches at the A pillar and at the B pil
lar. A warning lamp on the dash (47S) will flash or remain con
tinuously lit if a fault is detected in the seat belt travel. The
passive seat belt fuses, relays, and logic box are located un
der the rear seat on the driver's side.

WARNING
If the seat belt warning lamp on the instrument cluster lights
up at any time, do not drive the car. Have an authorized Saab
dealer inspect and correct any faults in the system before the
car is driven.

Logic box con
nector term inal

Resistance
(ohms)

Comments

1

a

belt in the carriage

2

approx.13

bulb resistance

4

approx.22

coil resistance

5

open circuit

carriage at A pillar

6

-

7

a
a

8

approx.22

coil resistance

9

open circuit

10

a
a
a

-

17

open circuit

-

20

a

lap strap not
fastened

21

open circuit

-

24

a

driver door open

f-------

13
14

Fault Tracing

passenger door
open

carriage at A pillar
-

belt in the carriage

-

CAUTION
Always disconnect the connector to the logic box (306) before
making any measu rements.

1. Check the fuses under the rear seat. Also check fuses
5, 12, and 13 in the main fuse relay panel (22).
2. Using a voltmeter, check for battery voltage between
the disconnected logic box connector terminals and
ground with the key in the run position. See Table a.

Table a. Passive Seat Belt Logic Box Connector
Test Voltage
Logic box connector
terminal

Comments

11

reverse gear engaged

12

ignition switch in run position

18

via the relay coil (312P)

19

via the relay coil (311 P)

22

via the relay coil (312D)

23

via the relay coil (311 D)

25

via the g sensor (309)

3. Using an ohmmeter, check for continuity between the
specified logic box connector terminal and ground with
the key off. See Table b.

Component Locations
20
22A
31
478
70
72
76
82
2080
208P
306
3070
307P
3080
308P
309
3100
310P
3110
311 P
3120
312P

ignition switch
main fuse/relay panel at left wheel housing
backup light switch
passive seat belt warning lamp
seat belt sWitch, driver side between driver and passenger seat
seat belt warning light in center of instrument panel
switch for raising idle speed (automatic transmission) in center console
at shift lever
seat belt warning relay under the rear seat
passive seat belt door switch in driver door
passive seat belt door switch in passenger door
logic box for passive seat belts under rear seat, left side
passive seat belt belt reel at driver seat
passive seat belt belt reel at passenger seat
passive seat belt motor wnh limit switches at driver seal
passive seat belt motor with limit switches at passenger seat
passive seat belt g sensor under the rear seat, left side
passive seat belt fuse for driver seat under rear seat
passive seat belt fuse for passenger seat under rear seat
passive seat belt motor relay for driver seat under rear seat
passive seat belt motor relay for passenger seat under rear seat
passive seat belt motor relay for driver seat under rear seat
passive seal belt motor relay for passenger seat under rear seat

371-108
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Passive Seat Belts
Connector Locations
57 3-pin connector behind instrument panel, to left of steering column
58 12-pin connector behind instrument panel, to left of steering column
59 2-pin connector (2) in engine compartment, one at top left hinge, one
at top right hinge
60 1-pin connector (4) two in each door, behind door trim
98 1O-pin connector behind instrument panel to left of steering column

122 8-pin connector for burglar alarm under the rear seat
152A 29-pin bulkhead connector in main fuse/relay panel
1528 29-pin bulkhead connector in main fuse/relay panel

Ground Locations
3 ground point behind instrument panel
65 ground point at handbrake
117 ground point at handbrake

Wiring Diagrams, Fuses and Relays
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Passive Seat Belts
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Power Mirrors
Operation

Component Locations

Each power mirror is controlled by a four-way switch. Hori
zontal mirror movement is controlled by a motor in the mirror
assembly. Vertical movement is also controlled by the same
motor and a solenoid. On , 988 and later models, the mirror
glass is electrically heated and is controlled by the heated rear
window circuit. See Heated Rear Window elsewhere in this
section.
See 830 Doors, Windows, and Lids for more information
on removing the power mirrors and switches..

22A main fuse/relay panel at left wheel housing
113 time delay relay for heated rear window under rear seal, auxiliary
fuse/relay panel
124 left power mirror switch in instrument panel
125 right power mirror switch in instrument panel
126 left power mirror motor and solenoid in the left mirror
127 right power mirror motor and solenoid in the right mirror
158 negative distribution in main fuse/relay panel
207 heated rear view mirrors an front doo rs

Connector Locations
1985-1990

Fault Tracing

152B 29-pin bulkhead connector at main fuse/relay panel

,. Check the fuses. Check the power supply to the switch
with the key on.
2. Use the table below and the wiring diagram to test for
ground and positive power at the mirror.

Left mirror

1991 and later
H1-1
H1-3
H1-14
H1-15
H4-2
H4-3
H4-8
H4-9
H29-1
H29-2
H33-1
(1991
H33-2

1-pln connector in engine compartment, upper left door hinge
1-pin connector in engine compartment, upper right door hinge
1-pin connector in the left front door
1-pin connector in the right front door
4-pin connector in engine compartment, near top left door hinge
4-pin connector in engine compartment, near top right door hinge
4-pin connector in the left front door
4-pin connector in the right front door
29·pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
29-pln bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
33-pln bulkhead connector behind main fuse/relay panel
1/2 and later)
33-pin bUlkhead connector behind main fuse/relay panel
(1991 1/2 and later)

Switch
Position

+ at motor

-at motor

left

316 grey-red

317 greenwhite

right

317 greenwhite

316 grey-red

up

316 grey-red

317 greenwhite

315 white

Ground Locations

down

317 greenwhite

316 grey-red

315 white

1985-1990

Switch
Position

+ at motor

-at motor

left

321 grey-red

320 greenwhite

right

320 greenwhite

321 grey-red

up

321 grey-red

320 greenwhite

319 white

down

320 greenwhite

321 grey-red

319white

+ at
solenoid

3 ground point behind instrument panel

Right mirror

1991 and later
+ at
solenoid

124
125

G6 ground distribution at main fuse/relay panel
G8 ground point behind instrument panel

126
127

207
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Power Mirrors
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Power Windows
Operation
The power windows are controlled by console switches,
and, if applicable, door-mounted switches. Electric motors in
each door raise and lower the window. Motor direction is con
trolled by changing the voltage polarity at the motor. On 4
door cars, a lockout sWitch-labelled ON/O FF allows the driv
er to disable operation of the rear power windows.

switch for right rear power window in right rear door
power window motor in left rear
power window motor in right rear
power window relay for automatic control
1989-1990 Convertible under rear seat in fuse/relay panel. 401
1989-1990 ex. Convertible underrear seat, left-hand side
386 switch assembly for power windows and sunroof (where applicable) in
center console
401 auxiliary fuse/relay panel under rear seat

191a
193
194
287

Connector Locations
NOTE

1985·1990

The console switch assembly (386) on 1991 and later models
also contains the relays tor the automatic window down fea
ture. These relays cannot be replaced separately.

57 3-pin connector behind trim at left or right B pillar
58 12-pin connector behind instrument panel, left of steering column
59 2-pin connector at top lelt front door hinge or top right front door hinge,
(2) in the main fuse/relay panel, (2) under center console
60 l-pin connector under center console
152A 29-pln bulkhead connector at main fuse/relay panel
152B 29-pin bulkhead connector at main fuse/relay panel

See 830 Doors, Windows, and Lids for information on re
moving the window motors and glass. Additional information
can be found in 364 Electric Controls and Switches for re
placing the switch and switch illumination bulbs.

Fault Tracing
1. Check the fuses. Check the power supply to the switch.
2. At the window motor, check for battery voltage with the
switch pushed in one direction. Reverse the test leads
and push the switch in the other direction. There should
again be battery voltage.

Component Locations
22A
162
163
164
165
189
190
190a
191

main fuse/relay panel at left wheel housing
switch for driver power window in center console
switch for passenger power window in center console
power window motor in left front door
power window motor in right front door
lockout switch for rear power windows
switch for left rear power window in center console
switch for left rear power window in left rear door
switch for right rear power window in center console

1991 and later
Hl-6 l-pin connector at right B pillar, behind lrim
Hl-7 l-pin connector at left B pillar, behind trim
Hl-17 l-pin connector under center console
H2-5 2-pin connector in engine compartment. near top left door hinge
H2-11 2-pin connector in engine compartment, near top right door hinge
H3-10 3·pin connector at right B pillar, behind trim
H3-11 3-pin connector atlelt B pillar, behind trim
H12-1 12-pin connector behind instrument panel, left of steering column
H29-1 29-pin bUlkhead connector behind main fuse/relay panel (1991-1991 1/2)
H29-2 29·pin bulkhead connector behind main fuse/relay panel (1991-19911/2)
H33-1 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)
H33-2 33-pin bu Ikhead connector behind main fuse/relay panel
(1991 1!2 and later)

Ground Locations
1985-1990
65 ground point at handbrake
117 ground point at handbrake

1991 and later
G4 ground point between ignition switch and handbrake
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1986-1990
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Power Windows
1991 and later
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Power Windows-Convertible
1987-1990
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Power Windows-Convertible
1991 and later
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Radiator Cooling Fan
Operation
The cooling fan, located behind the radiator, is thermostati
cally controlled by the coolant temperature switch (39) located
at the top left of the radiator. A coolant fan time delay relay
(26) or radiator fan relay (396) is used depending on model
year.
For information on the electric radiator cooling fan for the air
conditioner, see Air Conditioner elsewhere in this section.
For cooling system repair information, see 261 Radiator and
Cooling System.

Fault Tracing

Component Locations
22A
26
37
39
156
159
396

main luse/relay panel at left wheel housing
coolant Ian time delay relay at Iront left wheel housing
radiator cooling 'an motor behind radialor
coolant Ian temperature sw~ch at upper lel1 corner 01 radiator
Ale compressor relay at main luse/relay panel, engine compartment
+15 dislribulion in main 'use/relay panel
radiator Ian relay at main 'use/relay panel

Connector Locations
1985-1990
59 2-pin connector at radiator Ian motor
60 1-pin connector behind radiator

1991 and later
1. Check the fuses.
2. Check the coolant fan time delay relay (26) by checking
for voltage at the relay panel sockets (terminals 30 and

87).
3. Check the coolant temperature switch by jumpering the
switch terminals with the key on. The fan should now run.

H2-1

2-pin connector at radiator 'an motor

Ground Locations
1985-1990
7 ground point at radiator cross member

1991 and later
G1 ground point at radiator cross member
G6 ground distribution at main luse/relay panel

26
156 396

39
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Radiator Cooling Fan
1985-1989

1990
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1991 and later
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Radio
266 radio speakers (4) two in front, two in rear
349 radio contact box with amplifier in instrument panel
350 contact box for CD player or equalizer in center console top compart
ment
351 audio ampl~ier under rear seat below ASS control unn (291)
401 auxiliary fuse/relay panel under rear seat

Operation
Radio wiring is provided to the opening in the instrument
panel on all models. Some models have wiring for a graphic
equalizer and compact disc player in the center console. An
electric antenna is available on some models. A coaxial an
tenna cable is installed from the left rear up to the instrument
panel.

Connector Locations
1985·1990
59
60
98
123
152A
267

See 853 Dashboard and Consoles for information on re
moving the radio. See 851 Interior Trim and Upholstery for
information on removing the antenna.

Fault Tracing

2·pin connector near electric antenna
1-pin connector near each speaker
10-pin connector in instrument panel. radio compartment
4-pin connector in instrument panel, (2) in radio compartment
29-pin bulkhead connector in main fuse/relay panel
radio connector in instrument panel

1991 and later

1. Check the fuses, including the ones in the back of the
instrument panel opening. See Component Loca
tions below.

H2-14
H2-51
H2-52
H6-4
H8-7
ri8-8
H10-1
H10-5
H12-3
H12-4

2. To check the coaxial cable with an ohmmeter, unplug
the cable at both ends. There should be no continuity
(open circuit) between the center and outer conduc
tors. There should be no continuity (open circuit) be
tween either conductor and chassis ground.
3. To check the coaxial cable for internal continuity, un
plug the cable at both ends. Short the conductors to
gether at one end of the cable with a piece of wire. Test
for approximately 0 ohms (short circuit) at the other end
of the cable between the conductors.

2-pin connector in left rear wheel housing in luggage compartment
2-pin connector for left rear speaker
2-pin connector for right rear speaker
6-pin connector behind instrument panel
8-pin connector behind instrument panel
8-pln connector behind instrument panel
'10-pin connector behind instrument panel, left of steering column
10-pin connector behind Instrument panel
12-pin connector behind instrument panel
12'pin connector behind instrument panel

Ground Locations
1985-1990
3 ground point behind instrument panel

Component Locations

1991 and later
G4 ground point between ignition switch and handbrake
G5 ground point under rear seat
G27 ground point for electric antenna

22A main fuse/relay panel at left wheel housing
265 electric radio antenna in left rear body panel
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Radio
1985

1986
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Radio
1987-1990
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Radio
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Radio
1992 and later
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Seat Belt and Ignition Key Warning
72 seat ben warning light at center of instrument panel
82 seat ben warning relay under the rear seat

Operation
The seat belt and ignition key warning system warns the
driver to fasten his seat belt. The system also warns the driver
whenever the key is left in the ignition and the door is open.

Connector Locations
1985-1990
58
60
98
152A
1528

For information on removing and repairing the ignition lock
and ignition switch see 432 Manual Transmission Controls.

Fault Tracing

1991 and later

1. Check the fuses.
2. Check that the door switch wire has continuity to
ground when the door is opened, and has no continuity
to ground when the door is shut.
3. Check for vo~age at terminals 3, 15, and L of the seat
belt warning relay (82) with the key in the run position.

54

89

3-pin connector under passenger seat
8-pin connecfor under passenger seat
8-pin connector under driver seat
12-pln connector behind Instrument panel, left of steering column
29-pin bulkhead connector behind main fuse/relay panel (1991-19911/2)
J3-pin bulkhead connector behind main 'use/relay panel
1/2 and later)

1985-1990

ignition switch in center console
main fuse/relay panel
door SWitches on the door jamb
passenger seat ben switch under seat cover
seat ben switch, driver side between driver and passenger seat

~

H3-18
H8-1
H8-2
H 12-1
H29-2
H33-2
(1991

Ground Locations

Component Locations
20
22
54
69
70

12-pin connector to left of steering column
1-pin connector under center console
10-pin connector to left o' steering column
29-pin bulkhead connector behind main fuse/relay panel
29-pin bulkhead connector behind main fuse/relay panel

1t 7 ground point under handbrake

1991 and later
G4 ground point between ignition switch and handbrake

~/P

rc:t\?
70

~GJ[J

O.G

IOc::::J.c::::Je.c::::J.c:=Jfc:::::::J
.[=::JI[=::J,[=::JJc::::J.c::::J

82 (CAB)
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Seat Belt and Ignition Key Warning
1985-1986
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Seat Belt and Ignition Key Warning
1987-1990
+30
I
I
I

7
GR 25

1991 and later
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Shift-up Indicator
Operation

Component Locations

The shift-up indicator is installed on cars with manual trans
mission only. The light in the instrument cluster lights up indi
cating to the driver when to shift up. The light will stay off if the
car is in fifth gear, if the engine temperature is below 95°F
(35°C), or if the throttle is in the rest position. A time delay
function of 1.7 seconds prevents the light from flashing and
causing irritation. This time delay function is incorporated in
the shift-up indicator relay (270). 1989 and later models have
shift-up incorporated into the LH control unit.

NOTE
For shift-up wiring diagrams on 1989 and later models, see
Combined Instruments elsewhere in this section.

22A
47K
146
147
158
176
203
261
262

main fuse/relay panei
shift-up indicator lamp
ignition ampl~ier in front of left wheel housing
ignition pulse amplifier in main fuse/relay panel. position 0
ground H distribution in main fuse/relay panel
EZK control unit at inner left fender
throttle angle transmitter on throttle housing
throttle contacts for shift-up indicator at throttle housing
temperature switch for shift-up indicator between center intake ports of
intake manifold
263 vacuum sWllch for shift-up indicator at left wheel housing
264 5 gear switch for shift-up indicator at front side cover of gearbox
270 shift-up indicator relay in main fuse/relay panel

Connector Locations
59 2-pin connector behind the instrument panel
152B 29-pin bulkhead connector at main fuse/relay panel

Ground Locations

Fault Tracing

3 ground point behind instrument panel
201 ground point for fuel injection at engine lilting lug. 2 points

1. Check the fuses with the key in the run position.
2. Check for voltage at the shift-up relay (270) terminal G
and terminal 15. The car should be in first gear and the
engine temperature cold (less than 95°F).
3. Check the shift-up lamp (47K) in the instrument cluster.

[; ";T~
147

47K

203

261

262

263

264

270

~
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Shift-up Indicator
1985-1988
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Starting System
Operation

4. On 1992 convertible models, check the start interlock re
lay 423 for the burglar alarm, located under the rear seat.

For information on removing and repairing the starter see
331 Starter. For more information on replacing and adjusting
the neutral safety switch on automatics, see 444 Automatic
Transmission Controls.

WARNING
Batteries generate explosive gasses. Keep sparks and open
flame away. Do not smoke.

Component Locations
1
4
20
75
77
289
423

battery
starter motor under intake manifold
ignition switch at center console
distribution block at right wheel housing
neutral safety switch (automatics only) at gear selector lever
burglar alarm control unit (1992 and later Convertible) under rear seat
burglar alarm start interlock relay (1992 and later Convertible) under
rear seat

Connector Locations
CAUTION
• Do not disconnect the battery when the engine is running.
The altemator could be destroyed.

• Always disconnect the negative (-) battery cable first when
servicing the starter. Reconnect the negative (-) battery cable
last.

Fault Tracing
1. Check for battery voltage at terminal 30 of the starter.
2. Check for battery voltage at terminal 50 of the starter
when the key is in the start (crank) position. If no voltage
is present, check the ignition switch and ignition relay.
3. Check for continuity between the engine block and bat
tery negative (-) terminal.

1985-1990
60 2-pin connector at main fuse/relay panel
152A 29-pin bulkhead connector behind main fuse/relay panel

1991 and later
H1-18
H2-53
H29-1
H33-1
(1991

1-pin connector under center console
2-pin connector under rear seat
29-pin bulkhead connector behind main fuse/relay panel (1991-19911/2)
33-pin bulkhead connector behind main fuse/relay panel
1/2 and later)

Ground Locations
1985-1990
7 ground point at radiator cross member
211 ground point at gearbox

1991 and later
G1 ground point at radiator cross member
G25 ground point at gearbox

$J ~
,

"

4

,

,

\,\

75

289

423
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Starting System
1985-1990
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Starting System
1991 and later
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Supplemental Restraint System (SRS)-Airbag
Operation
The supplemental restraint system (SRS) consists of two
front sensors, a control unit, a safety sensor, and the airbag
with gas generator. If a fault should occur in the system, the
SRS lamp in the instrument cluster will flash when the ignition
switch is turned to the run position. Fault codes in the system's
memory can be read by an authorized Saab dealer using spe
cial diagnostic equipment.

47T
75
158
331
332A
332B
333
336

SRS airbag waming lamp (see SRS warnings)
distribution block at right wheel housing
ground H distribution in main luse/relay panel
SRS alrbag control unit behind instrument panel, left grille. See SRS
warning
SRS airbag left sensor at left wheel housing in engine compartment.
See SRS warning.
SRS airbag right sensor at right wheel housing in engine compartment.
See SRS warning.
SRS airbag in steering wheel. See SRS warning.
slip ring contact In steering wheel

Connector Locations
WARNING
• The airbag is an explosive device. Do not attempt to remove
the steering wheel or service the wiring in the steering column
assembly without first disarming the SRS system. You could
accidentally ignite the airbag, causing serious personal injury.
See an authorized Saab dealer for any repairs to the SRS sys
tem or to disarm the system.

• The components and wiring used in the system should not
be altered or repaired as they are unique in design and con
struction. Additionally, do not connect ground wires from other
systems to the mounting screws for the front sensors or the
electronic unit since this may cause disturbances in the sys
tem, rendering it inoperative.

Fault Tracing
The following fault tracing should be used as a guide only.
Comprehensive fault tracing should be carried out by an au
thorized Saab dealer who has the necessary diagnostic
equipment and training.
1. Check the fuses.

Component Locations
1
20
21
22A
47E
47K

battery at right lront 01 engine compartment
ignition switch
ignition switch relay In main luse/relay panei
main luse/reiay panel at left wheel housing
charging lamp in Inslrument cluster
shift up indicalor lamp

·
U

r"l·

, ,I

• "fl.

r~BIBEj1
I
... _
.J

21

3328

333

1990
98
98
123
123
123
152A
152B
330

10-pin connector behind instrument panel to left 01 steering column
10-pin connector next to SRS airbag electronic unit
4-pin connector at the SRS airbag electronic unit
4-pin connector at the left SRS airbag sensor
4-pin connector at the right SRS airbag sensor
29-pin bulkhead connector at main luse/relay panel
29-pin bulkhead connector at main luse/relay panel
SRS airbag 10-pin connector in center console under rubber bellows.
See SRS warning
335 SRS airbag 2-pin orange connector below steering column. Pins are
short circuited when connector is separated. See SRS warnings

1991 and later
H3-16
H3-17
H4-10
H4-10
H4-11
H10-1
H10-2
H12-1
H29-1
H29-2
H33-1
H33-2

3-pin connector at the SRS airbag left front sensor
3-pin connector at the SRS airbag rightlront sensor
4-pin connector at 1he SRS airbag control unit
4-pin connector at 1he SRS alrbag at the control unit
4-pin connector at 1he SRS airbag at the control unit
10-pin connector behind instrument panel, left 01 steering column
10-pin connector at the SRS airbag control unit, left speaker grille. See
warning.
12-pin connector behind instrument panel, left of steering column
29-pin bUlkhead connector behind main fuse/relay panel (1991-1991 1/2)
29-pin bulkhead connector behind main luse/relay panel (1991-1991112)
33-pin bulkhead connector behind main luse/relay panel (1991 1/2-on)
33-pin bulkhead connector behind main luse/relay panel (1991 1/2 -on)

Ground Locations
7 ground point at radiator cross member
211 ground point at gearbox
334 SRS airbag ground poin110r electronic unit adjacent to electronic unit.
See SRS waming.
400 SRS airbag redundan1 ground point behind instrument panel, left side.
See SRS warning.
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Supplemental Restraint System (SRS)-Airbag
1991 and later
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Ventilation Fan
Operation

Component Locations

The ventilation fan, located behind the instrument panel on
the right side, is controlled by the fan and air distribution
switches. Normally there are three fan speeds. If the air distri
bution swrtch (149) is switched to position 1, the fan swrtch
(35) is overridden and the fan runs at high. The resistor pack
provides various resistor values for different fan speeds. The
resistor pack (74) is thermally protected internally and will
blow the fuse if overheated.
For information on the related NC systems, see the Air
Conditioner (AlC) wiring diagram elsewhere in this section.

22A
35
36
74
149
150

main fuse/relay panel at left wheel housing
ventilation fan swnch in instrument panei
ventilation fan motor under right speaker grille
resistor pack for ventilation fan under left speaker grille
main switch for ventilation fan integrated in air distribution switch
air distribution switch in instrument panel

Connector Locations
1985·1990
152B 29·pin bulkhead connector at main fuse/relay panel

1991 and later

For information on repairing the heating and air condition
ing system, see 854 Heating and Air Conditioning.

H29-2 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H33-2 33-pln bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)

Fault Tracing

Ground Locations

1. Check the fuse. If the fuse blows repeatedly, check the
resistor pack (74).

1985·1990
3 ground point behind instrument panel

1991 and later
G8 ground point behind instrument panel

149

36

74

150
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Ventilation Fan
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Wipers and Washers
Operation

Component Locations

The windshield wipers have three speeds controlled by the
wiper stalk switch (61). The intermittent speed is controlled by
the intermittent windshield wiper relay (83). The windshield
wiper motor (62) has a park switch that interrupts voltage to
correctly park the wiper blades at the base of the windshield
after the stal k switch has been shut off.
The headlight wipers are controlled by the wiper stalk
switch (61). When the wiper stalk switch is pulled toward the
driver, the windshield washer pump (63) is energized and the
wipers will run (via the intermittent relay 83) for 5 cycles. The
headlight wiper motor (66), has a park switch that interrupts
voltage to correctly park the wiper blades at the base of the
headlight after the stalk switch has been released.

22A
61
62
63
66
83

main fuse/reiay panel
wiper stalk swnch on steering column
windshield wiper motor at engine compartment firewall
windshield washer motor below fluid bottle in engine compartment
headlight wiper motor behind headlight assembly
intermittent windshield wiper relay to left of steering column, behind in
strument panel
158 ground (-) distribution in main fuse/relay panel

Connector Locations
1985-1990
59 2-pin connector at the washer bottle
152B 29-pin bulkhead connector at main fuse/relay panel
152C 29-pin bulkhead connector at main fuse/relay panel

1991 and later

See 363 Wipers and Washers for information on removing
and installing the wiper motor mechanism, the headlight wip
ers, and the washer pump.

Fault Tracing
1. Check the fuses. Check for approximate battery voltage
with the key in the run position using the table below.

H3-1 3-pin connector at front of engine compartment. right Wiper motor
H3-2 3-pin connector at front of engine compartment, left Wiper motor
H29-2 29-pin bulkhead connector behind main fuse/relay panel (1991-1991 1/2)
H29-3 29-pin bulkhead connector behind main fuseirelay panel (1991-1991 1/2)
H33-2 33-pin bulkhead connector behind main fuse/relay panel
(1991 112 and later)
H33-3 33-pin bulkhead connector behind main fuse/relay panel
(1991 1/2 and later)

Ground Locations
Table a. Wiper and Washer Electrical Tests
Switch
terminal (pin)

Windshield
wiper motor
terminal (pin)

Intermittent
relay terminal
(pin)

o off

53A (1)

53A (2)

15 (2)

liNT

53A (1)
INT (5)

53A (2)

15 (2), I (8)

II slow

53A (1),53 (2)

53A (2) 53 (5)

15 (2)

III fast

53A (1)
538 (4)

53A (2)
538 (4)

15 (2)

A* wash

53A (1)
54(7),318
(3),53 (2)

53 (5)

T (5), 15 (2),
53M (1)

Position

*

I

1985-1990
3 ground point behind instrument panel
7 ground point at radiator cross member

1991 and later
G1 ground point at radiator cross member
G6 ground distribution in main fuse/relay panel
G8 ground point behind instrument panel

check for voltage at the Windshield washer pump (63), and headlight wiper motors

61

62

63

66
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Wipers and Washers
+54
I
I

l1A
WH 25

61

4

yo ,

"'] 85 8N 15

.J

' \ 5.3A
~--'11-"'-"~-~-f" -o'C-.

H33 -2
858
BN 15

[5

62

]

85A

I"

BN 1.5

I
I

",.

l»

(M85-M86)

3

.31

1

et-"'8.'d.!8A~8~UL'.
I'W!..'.H'.......!..o.1.o!...5_-+_---"'..3~53"-=S'.q,.

-

n

910

2 15

23

3~ 83 BK 0.75

J5(M91-on)

0--

" - 53M

1

I

8

1

2
8K 0.75

7
G1

88
BU 15

91A YE 0.75

4

31

.n. r

84 WH 0.75

~~~J6~ ~~91~n) 1_.t_-"-T.t~~_.=.c91'---!...'YE~0.-'--75"---.J
1..-......

17
BI< 5.0

rt73

G8

US9"lAGL075

8'

3

83

GLO.75

910 YE 0.75

.318

-J....--.J

H33-3

91AGL075

2

-J........J

1-""53""8'-1-'-4--j_ _--'8"-".7....:G"'-N'--'-'1."'-.5_ _t:l 3 et-"'8.!....7-"G"-'.N--'l"-'.5'--_ _-+

318

53

'0

-

r-"''''''--!''-'''L..!.'.!..!.--,I..oO.5"-h 4

5

I 53B 4

I

,-_5"".31"'5_f-_....:8
",,5'-'-'.!RO,,--,,1.co!.5_ _-b 2 CJ-"8"'-.5-'.:R""O--'J..oO.5'--_ _-+

2

tNT

,-0

152C
H29-3

53A

7

AY+

152 B
H29-2
85 8N 1.5

54

371-140

Wiring Diagrams, Fuses and Relays

Headlight Wipers
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Component List-Numerical
(page 1 of 4)
1 battery-right front of engine compartment
2 alternator-back of engine compartment
3 ground point-behind instrument panel
4 starter motor-under intake manifold
5 ignition coil-on top 01 radiator
6 ignition distributor-end 01 cylinder head
7 ground point-radiatur cross member
8 headlight relay-main fuse/relay panel
9 ground point-luggage compartment
10 lighting switch
11 high beam headlight
12 low beam headlight
13 parking lights
14 rear lights
15 license plate lights
16 rheostat for instrument cluster
17 rheostat for instrument panel lighting
18 instrument lighting
19 glove compartment light
20 ignition switch
21 ignition switch relay-main 1use/relay panel
21A ignition switch relay-in fuse/relay panel (401) under rear seat
22/22A main fuse/relay panel-left wheel housing
23 flasher relay-behind instrument panel, left side
24 direction indicator stalk switch
25 hazard waming switch
26 coolant fan time delay relay-front left wheel housing
27 left-hand direction indicator lamps
28 right hand direction indicator lamps
29 brake light switch-brake pedal cluster
30 brake lamps
31 backup light sWitch-gear selector housing
32 backup lights
33 rear fog lights
35 ventilation fan switch-instrument panel
36 ventilation fan motor-under right speaker grille
37 radiator cooling fan motor-behind radiator
38 recirculation valve-behind instrument panel, near right side A pillar
39 coolant fan temperature switch-upper left corner of radiator
40 horn-engine compartment
41 horn switch-in steering wheel
42 brake fluid level switch-brake fluid reservoir
43 handbrake switch-under handbrake
44 oil pressure sWitch-left side of engine, above oil filter
45 coolant temperature transmitter-front of cylinder head
46 fuel level transmitter-in fuel tank, accessible in luggage compartment
47 instrument cluster
47A fuel level gauge
478 fuel waming light
47C coolant temperature gauge
470 oil pressure warning light
47E charging lamp in instrument cluster
47F brake warning light
47G full-beam warning light
47H left-hand direction indicator warning lamp
471 right-hand direction indicator warning lamp
47J rear window heater warning lamp
47K shift-up indicator lamp
47M handbrake warning lamp
47N rear fog light warning lamp
47P CHECK ENGII\lE light
470 A8S warning lamp
47S passive seat belt warning lamp
471 SRS airbag warning lamp (see warnings)
47U cruise control warning lamp
48 cigarette lighter
49 clock
50 roof lamp/switch-to left of driver

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
82
83
85
88
89
90
91
93
94
98
101
102
103
107
109
110
113
115
116
117
118
119
121
122
123
124
125
126
127
128
131
132
133
134
136
141
143
144
145
146

front roof lamp-center rear view mirror
ignition switch light-next to ignition switch, center console
interior light switch-center console
door switches-on door jamb
luggage compartment light-storage area
luggage compartment light switch-storage area
3-pin connector
12-pin connector
2-pin connector
1-pin connector
wiper stalk switch-steering column
windshield wiper motor-engine compartment firewall
windshield washer motor-below fluid bottle in engine compartment
heated seat pad with thermostat-in seat cushion and backrest
ground point-at handbrake
headlight wiper motor-behind headlight assembly
6-pin connector
horn relay-main fuse/relay panel
passenger seat belt switch-under seat cover
seat belt switch, driver side-between driver and passenger seat
seat belt sWitch, passenger side-between driver and passenger seat
seat belt warning light-center of instrument panel
TSI (test service instrument) socket-in main fuse/relay panel
resistor pack for ventilation fan-under left speaker grille
distribution block-right wheel housing
switch for raising idle speed (automatic transmission)-center console
neutral safety switch (automatics only)-gear selector lever
seat belt warning relay-under rear seat
intermittent windshield Wiper relay-behind instrument panel, left side
fog lamps
switch for fog lamps
left fender direction indicator
right fender direction indicator
gear indicator light-at gear selector lever (automatics)
ground point-left wheel housing
starting injector-throttle housing
10-pin connector
supply fuel pump-in fuel tank
fuel pump relay-at LH control unit 200, forward of rf. door
main fuel pump-in fuel tank
relay for extra lamps
third brake lamp (high mount brake light)
tachometer
time delay relay 10r heated rear window-under rear seat
rear window heater element
rear heated window switch
ground point-at handbrake
cornering lights-in front clusters
side backUp lights in front light clusters
passenger seat switch for heated seats-under passenger seat
8-pin connector
4-pin connector
left power mirror switch-instrument panel
right power mirror switch-instrument panel
left power mirror motor-in left mirror
right power mirror motor-in right mirror
speed control relay-behind instrument panel, left side
control unit for cruise control-behind instrument panel, left side
speed transmitter-at rear of instrument cluster
clutch switch for cruise control-at clutch pedal
brake switch for cruise control-at brake pedal
lambda exhaust sensor-in exhaust manifold
selector for cruise control-direction indicator stalk
recirculation switch
boost pressure switch (turbo)
ElK test connector-next to main fuse/relay panel
ignition control unit (non-ElK ignition)
ignition amplifier (ElK ignition)-in front of left wheel housing
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147
148
149
150
151
152A
152B
152C
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
190a
191
191 a
193
194
200
201
202
203
204
205
206
207
2080
208P
211
215
225

ignition pulse amplifier-main fuse/relay panel, position 0
ashtray lighting
over-ride switch for ventilation fan-integrated in air distribution switch
air distribution switch-instrument panel
interior lighting time delay relay-under rear seat
29-pin bulkhead connector-main fuse/relay panel (white)
29-pin bulkhead connector--main fuse/relay panel (red)
29-pin bulkhead connector-main fuse/relay panel (black)
cigarette lighter lamp
heater control lighting
relay for AlC cooling fan-main fuse/relay panel
AlC compressor relay-main fuse/relay panel
sparkplug
negative (ground) distribution in main fuse/relay panel
+15 distribution in main fuse/relay panel
glovebox light switch-side of glovebox
rear fog light switch
switch for driver power window---center console
switch for passenger power window---center console
power window motor-left front door
power window motor-right front door
AlC pressure switch for cooling fan-on receiver/dryer unit
AlC throttle switch-throttle housing
AlC coolant temperature switch-radiator hose near distributor
AlC switch-instrument panel
AlC compressor-top of engine near firewall
AlC anti freeze-up thermostat-behind instrument panel, right side
AlC cooling fan-behind radiator
AlC compressor diode-engine wiring harness, rear of valve cover
relay for daytime driving lights
central locking control unit-behind instrument panel right side
EZK control unit-inner left fender
APC control unit-under back seat (1985), ahead of left wheel housing
(1986 and later)
knock sensor-engine block, below intake manifold
APC boost pressure solenoid valve-above radiator fan on radiator
boost pressure sensor behind instrument panel to left of steering column
power sunroof or convertible switch
power sunroof motor-luggage compartment at spare tire compartment
key switch for driver's central door locking-driver door
central door lock motor-passenger door
central door lock motor-right rear door
central door lock motor-left rear door
cruise control vacuum pump-engine compartment left wheel housing
central door lock motor-tailgate lock
lockout switch for rear power windows
switch for left rear power window---center console
switch for left rear power window-left rear door
switch for right rear power window-center console
switch for right rear power window-right rear door
power window motor-left rear door
power window motor-right rear door
lH fuel injection control unit-forward of right front door, behind trim
lH ground point for fuel injection---engine lifting lug, 2 points
LH engine temperature transmitter-intake manifold flange, between
cylinders 2 and 3
LH throttle angle transmitter-on throttle housing
LH test connector---engine compartment, behind right wheel housing
LH air mass meter-in throttle intake hose
fuel injectors-intake manifold
heated rear view mirrors-front doors
passive seat belt door switch-clriver door
passive seat belt door switch-passenger door
ground point-gearbox
headlight dip switch
reading lights, convertible-back seat

229 LH fuel injection main relay-at LH ~ontrol unit 200, behind A pillar trim
at passenger door
233 cruise control vacuum switch---engine compartment left wheel housing
234 side marker lights in front light clusters
252 driver heated seat rheostat-instrument panel
254 driver seat temperature thermostat-in driver seat
257 ground point-alternator bracket
261 throttle contacts for shift-up indicator-throttle housing
262 temperature switch for shift-up indicator-between center intake ports
of inta~;e manifold
263 vacuum switch for shift-up indicator-left wheel housing
264 5 gear switch for shift-up indicator-front side cover of gearbox
265 electric radio antenna-left rear body panel
266 radio speakers-(4) two in front, two in rear
267 radio connector-instrument panel
270 shift-up indicator relay-main fuse/relay panel
271 lambda preheater (integral with lambda sensor)
272 AIC valve (LH idle speed motor)-front left side of cylinder head
273 motor for convertible hydraulic pump-under rear seat, right side
274 fuse for burglar alarm under rear seat
275 burglar alarm siren---engine compartment near right headlamp
276 burglar alarm hood switch-under hood at front of wheel housing
277 relay for raising convertible top (1987-1988)-under rear seat on bulk
head
277 relay for raising convertible top (1989 and later)--under rear seat in
fuse/relay panel 401
278 relay for lowering convertible top (1987-1988)-under rear seat on
bulkhead
278 relay for lowering convertible top (1989 and later)-under rear seat in
fuse/relay panel 401
279 mercury switch for convertible heated rear window-left side top
mounting
283 diodes for convertible top (1987-1988)--under rear seat in wiring har
ness
285 fuse for lambda sensor---engine compartment, next to fresh air intake
287 power window relay for automatic control-under rear seat
288 burglar alarm switch---center console
289 burglar alarm control unit-under rear seat
290A fuse for convertible top---engine compartment, next to distribution
block 75
290B fuse for convertible top---engine compartment, next to distribution
block 75
291 ABS control unit (1989)--engine compartment, left wheel housing
291 ABS control unit (1990 and later)-under rear seat, right side
292 ABS system relay (1989)--ABS distribution box, engine compartment,
left wheel housing
292 ABS system relay (1990 and later)--ABS distribution box, behind right
wheel housing
293 ABS pump relay (1989)-ABS distribution box, left wheel housing
293 ABS pump relay (1990 and later)-ABS distribution box, behind right
wheel housing
294 ABS pressure switch-on 302 ABS electrical distribution box
(1990 and later)---engine compartment, behind right wheel housing
295 ABS master valve-on hydraulic unit, engine compartment
296 ABS valve block-forward of left wheel housing
297 ABS hydraulic pump motor---engine compartment at hydraulic unit
298A ABS wheel sensor-left front wheel
298B ABS wheel sensor-right front wheel
298C ABS wheel sensor-left rear wheel
2980 ABS wheel sensor-right rear wheel
299 ABS brake fluid level sensor-brake fluid reservoir
300 ABS ground point-at front of hydraulic unit, engine compartment
302 ABS electrical distribution box (1989)---engine compartment, forward
of left wheel housing
302 ABS electrical distribution box (1990 and later)---engine compartment,
behind right wheel housing
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302A ABS fuse holder (1989)---engine compartment, forward of left wheel
housing
302A ABS fuse holder (1990 and later)---engine compartment, behind right
wheel housing
303B ABS diode (1989)---engine compartment, forward of left wheel housing
303B ABS diode (1990 and later)---engine compartment, behind right wheel
housing
304 burglar alarm motion detector-under rear seat
305 burglar alarm LED-left speaker grille
306 logic box for passive seat belts-under rear seat, left side
307D passive seat belt belt reel-driver seat
307P passive seat belt belt reel-passenger seat
308D passive seat belt motor with limit switches-driver seat
308P passive seat belt motor with limit sWitches-passenger seat
309 passive seat belt g sensor-under rear seat, left side
310D passive seat belt fuse for driver seat-under rear seat
310P passive seat belt fuse for passenger seat-under rear seat
311 D passive seat belt motor relay for driver seat-under rear seat
311 P passive seat belt motor relay for passenger seat-under rear seat
312D passive seat belt motor relay for driver seat-under rear seal
312P passive seat belt motor relay for passenger seat-under rear seat
313 burglar alarm relay-under rear seat
314 burglar alarm seat switch--driver seat
315 burglar alarm seat switch-passenger seat
316 burglar alarm diode-under rear seat in wiring harness
320 ignition coil with integrated amplifier-inner right fender, near battery
321 charcoal canister valve (ELCD)---engine compartment ahead of left
wheel housing
322 LH coding connector-at LH control unit 200, forward of r.f. door
323 fuel pump-in fuel tank
330 SRS airbag 10-pin connector-center console under rubber bellows.
See SRS warning.
331 SRS airbag control unit-behind instrument panel, left grille. See SRS
warning.
332A SRS airbag left sensor-left wheel housing in engine compartment.
See SRS warning.
332B SRS airbag right sensor-right wheel housing in engine compartment.
See SRS warning.
333 SRS airbag--in steering wheel. See SRS warning.
334 SRS airbag ground point for electronic unit-adjacent to electronic unit.
See SRS warning.
335 SRS airbag 2-pin orange connector-pins are short circuited when
connector is separated. See SRS warning.
336 SRS airbag slip ring contact-in steering wheel. See SRS warning.
345 EZK crankshaft sensor-behind crankshaft pUlley
347 LH diagnostic test connector-under rear seat, right side
349 radio contact box with amplifier-instrument panel
350 contact box for CD player or equalizer-center console top compart
ment
351 audio amplifier-under rear seat below ABS control unit (291)
352 slip ring switch-in steering wheel
386 switch assembly for power windows and sunroof---center console
389 LH NTC resistor-under intake manifold
390 LH EGR modulating valve-ahead of left wheel housing
396 radiator fan relay-main fuse/relay panel
397 ABS diagnostic test socket-near hydraulic unit in engine compart
ment, wiring harness
400 SRS airbag redundant ground point-behind instrument panel, left
side. See SRS warning.
401 auxiliary fuse/relay panel-under rear seat
412 burglar alarm service mode switch-under passenger seat
413 burglar alarm glass breakage detector-under passenger seat
423 burglar alarm start interlock relay (convertible)-under rear seat
424 burglar alarm hazard warning light relay (convertible)-under rear seat
at control unit
425 door lock switch---center console
426 switch for rear seat-under rear seat

G1
G3
G4
G5
G6
G7
G8
G9
G12
G16
G19
G20
G21
G25
G26
G27
G32
H1-1
H1-2
H1-3
H1-5
H1-6
H1-7
H1-8
H1-9
H1-10
H1-12
H1-14
H1-15
H1-16
H1-17
H1-18
H1-19
H1-21
H1-22
H1-27
H1-28
H2-1
H2-2
H2-3
H2-4
H2-5
H2-6
H2-7
H2-8
H2-10
H2-11
H2-12
H2-13
H2-14
H2-17
H2-18
H2-19
H2-20
H2-21
H2-22
H2-23
H2-24
H2-25
H2-27
H2-30
H2-31
H2-32
H2-33
H2-34
H2-35

ground point-radiator cross member
ground point-luggage compartment
ground point-between ignition switch and handbrake
ground point-under rear seat
ground distribution-main fuse/relay panel
ground point---engine lifting lug
ground point-behind instrument panel
ground point-luggage compartment
ground point-left wheel housing
ground point-front of ABS hydraulic unit
ground point-hatchback
ground point-SRS airbag ground at electronic unit. See SRS warning.
ground point-SRS airbag redundant ground. See SRS warning.
ground point-gearbox
ground point-right C pillar on sedans
ground point---electric antenna
ground pOint-alternator bracket
1-pin connector---engine compartment, upper left door hinge
1-pin connector-next to bulkhead connectors, left side behind instru
ment panel
1-pin connector---engine compartment, upper right door hinge
1-pin connector-behind instrument panel to left of steering column
1-pin connector-right B pillar, behind trim
1-pin connector-left B pillar, behind trim
1-pin connector-behind instrument panel to left of steering column
1-pin connector-near lambda sensor, right wheel housing
1-pin connector-near AlC compressor in engine compartment
1-pin connector---engine compartment, right side near air intake
1-pin connector-in left front door
1-pin connector-in right front door
,-pin connector-under center console next to shift selector (automatic)
1-pin connector-under center console
1-pin connector-under center console
1-pin connector-near LH control unit, behind right A pillar trim
1-pin connector-for LED, under left speaker grille
1-pin connector-for LED, under left speaker grille
1-pin connector---engine compartment, next to distribution block 75
1-pin connector-under rear seat
2-pin connector-at radiator fan motor
2-pin connector-next to AlC cooling fan (172)
2-pin connector-behind instrument cluster
2-pin connector---engine compartment near right door hinge
2-pin connector---engine compartment near top left door hinge
2-pin connector-behind instrument cluster, left of steering column
2-pin connector-instrument panel at light switch
2-pin connector---engine compartment near right door hinge
2-pin connector-behind cigarette lighter
2-pin connector---engine compartment, near top right door hinge
2-pin connector-under rear seat, left side
2-pin connector-at fuel pump in storage area
2-pin connector-left rear wheel housing in luggage compartment
2-pin connector-hatchback, left side or sedan, under parcel she"
2-pin connector-hatchback, left side
2-pin connector-trunk lid
2-pin connector-luggage compartment, left wheel housing
2-pin connector-luggage compartment, left wheel housing
2-pin connector---engine compartment near ABS hydraulic unit
2-pin connector---engine compartment right side partition
2-pin connector-under rear seat, left side
2-pin connector-under rear seat, right side
2-pin connector-main fuse/relay panel
2-pin connector-left rear door
2-pin connector-right rear door
2-pin connector-luggage compartment near central lock motor
2-pin connector-near lambda sensor in engine compartment
2-pin connector-left wheel housing
2-pin connector-above roof lining at rear view mirror
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H2-40
H2-4i
H2-42
H2-43
H2-46
H2-47
H2-48
H2-5i
H2-52
H2-53
H3-i
H3-2
H3-3
H3-4
H3-5
H3-7
H3-i0
H3-ii
H3-i3
H3-i4
H3-i5
H3-i6
H3-i7
H3-i8
H4-i
H4-i
H4-2
H4-3
H4-4
H4-5

2-pin connector-for burglar alarm siren, behind headlamp
2-pin connector-under passenger seat, right side
2-pin connector-trunk lid
2-pin connector-left hinge, convertible
2-pin connector-left reading lamp, convertible
2-pin connector-right reading lamp, convertible
2-pin connector-at convertible lOP motor
2-pin connector-left rear speaker
2-pin connector-right rear speaker
2-pin connector-under rear seat
3-pin connector-front of engine compartment, right wiper motor
3-pin connector-front of engine compartment, left wiper motor
3-pin connector-left of starter motor
3-pin connector-main fuse/relay panel
3-pin connector-engine compartment, left of air intake
3-pin connector-engine compartment near left door hinge
3-pin connector-right B pillar, behind trim
3-pin connector-left B pillar, behind trim
3-pin connector-luggage compartment, left air outlet
3-pin connector-near LH control unit, behind right A pillar trim
3-pin connector-in driver door
3-pin connector-SRS airbag left front sensor
3-pin connector-SRS airbag right front sensor
3-pin connector-under passenger seat
4-pin connector-left wheel housing
4-pin connector-instrument panel right side behind trim
4-pin connector-engine compartment, near top left door hinge
4-pin connector-engine compartment, near top right door hinge
4-pin connector-right B pillar behind trim
4-pin connector-left B pillar behind trim

H4-6
H4-7
H4-8
H4-9
H4-i0
H4-ii
H4-i2
H4-i5
H4-i6
H6-i
H6-2
H6-4
H8-i
H8-2
H8-3
H8-7
H8-8
HiO-i
HiO-2
HiO-5
Hi 0-6
HiO-8
Hi2-i
Hi2-3
Hi2-4
H29-i
H29-2
H29-3
H33-i
H33-2
H33-3

4-pin connector-instrument panel left side
4-pin connector-at LH control unit, forward of right front door
4-pin connector-in left front door
4-pin connector-in right front door
4-pin connector-SRS airbag at control unit
4-pin connector-SRS airbag at control unit
4-pin connector-trunk lid, left air outlet
4-pin connector-under rear seat, next to fuse/relay panel 401
4-pin connector-behind instrument panel to left of steering column
6-pin conne~tor-engine compartment right wheel housing
6-pin connector-engine compartment right wheel housing
6-pin connector-behind instrument panel
8-pin connector-under passenger seat
8-pin connector-under driver seat
8-pin connector-under rear seat
8-pin connector-behind instrument panel
8-pin connector-behind instrument panel
iO-pin connector-behind instrument panel, left of steering column
1O-pin connector-at SRS airbag control unit, left speaker grille
iO-pin connector-behind instrument panel
1O-pin connector-at auxiliary fuselrelay panel under rear seat
iO-pin connector-under rear seat at burglar alarm control unit
i2-pin connector-behind instrument panel, left of steering column
i2-pin connector-behind instrument panel
i2-pin connector-behind instrument panel
29-pin bulkhead connector-behind main fuse/relay panel
29-pin bulkhead connector-behind main fuse/relay panel
29-pin bulkhead connector-behind main fuse/relay panel
33-pin bulkhead connector-behind main fuse/relay panel
33-pin bulkhead connector-behind main fuse/relay panel
33-pin bulkhead connector-behind main fuse/relay panel
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5th gear switch for shift-up indicator-front side cover of gearbox
+ 15 distribution terminal-main fuse/relay panel, engine compartment
ASS brake fluid level sensor-brake fluid reservoir
ASS control unit (1989)-engine compartment, left wheel housing
ASS control unit (1990 and later)-under rear seat, right side
ASS diagnostic test socket-near hydraulic unit
in engine compartment, wiring harness
ASS diode (1989)--engine compartment, forward of left wheel housing
ASS diode (1990 and later)-engine compartment,
behind right wheel housing
ASS electrical distribution box (1989)-engine compartment,
forward of left wheel housing
ASS electrical distribution box (1990 and later)-engine
compartment, behind right wheel housing
ASS fuse holder (1989)-engine compartment,
forward of left wheel housing
ASS fuse holder (1990 and later)-engine compartment,
behind right wheel housing
ASS ground point-at front of hydraulic unit, engine compartment
ASS hydraulic pump motor-engine compartment at hydraulic unit
ASS master valve---on hydraulic unit, engine compartment
ASS pressure switch-on ASS hydraulic unit
ASS pump relay (1989)-ASS distribution box, left wheel housing
ASS pump relay (1990 and later)-ASS distribution box,
behind right wheel housing
ASS system relay (1989)-ASS distribution box, engine
compartment, left wheel housing
ASS system relay (1990 and later)-ASS distribution box,
behind right wheel housing
ASS valve block-forward of left wheel housing
ASS warning lamp
ASS wheel sensor-front wheel, left
ASS wheel sensor-front wheel, right
ASS wheel sensor-rear wheel, left
ASS wheel sensor-rear wheel, right
AlC anti freeze-up thermostat-instrument panel, right side
AlC compressor-top of engine near firewall
AlC compressor diode-engine wiring harness, rear of valve cover
AlC compressor relay-main fuse/relay panel, engine compartment
AlC coolant temperature switch-radiator hose near distributor
AlC cooling fan--behind radiator
AlC pressure switch for cooling fan--on receiver/dryer unit
AlC switch-instrument panel
AlC throttle switch-throttle housing
AIC valve (LH idle speed motor)-tront left side of cylinder head
air distribution switch-instrument panel
alternator-back of engine compartment
APC boost pressure solenoid valve-above radiator fan on radiator
APC control unit-under back seat (1985), ahead of
left wheel housing (1986 and later)
ashtray lighting
audio amplifier-under rear seat below ASS control unit (291)
auxiliary fuse/relay panel-under rear seat
backUp light sWitch--gear selector housing
battery-right front of engine compartment
battery-right front of engine compartment
boost pressure sensor-behind instrument panel to left
of steering column
boost pressure switch (turbo)
brake fluid level switch--brake fluid reservoir
brake lamps
brake light switch--brake pedal cluster
brake switch for cruise control-at brake pedal
brake warning light
burglar alarm control unit-under rear seat
burglar alarm diode-under rear seat in wiring harness
burglar alarm glass breakage detector-under passenger seat

264
159
299
291
291

397
303S
303S
302
302
302A
302A
300
297
295
294
293
293
292
292
296

470
298A
298S
298C
2980
171
170
173
156
168
172
166
169
167
272
150
2

179

177
148
351
401
31
1
1
180

144
42
30
29
134
47F
289
316
413

burglar alarm hazard warning light relay (convertible)-under
rear seat at control unit
burglar alarm hood switch-under hood at front of wheel housing
burglar alarm LED-left speaker grille
burglar alarm motion detector-under rear seat
burglar alarm relay-under rear seat
burglar alarm seat switch--driver seat
burglar alarm seat switch--passenger seat
burglar alarm service mode switch-under passenger seat
burglar alarm siren-engine compartment near right headlamp
burglar alarm start interlock relay (convertible)-under rear seat
burglar alarm switch--center console rear seat at control unit
central door lock motor-left rear door
central door lock motor-passenger door
central door lock motor-right rear door
central door lock motor-tailgate lock
central locking control unit-behind instrument panel right side
charcoal canister valve(ELCD)-engine compartment ahead
of left wheel housing
charging lamp-in instrument cluster
CHECK ENGINE light
cigarette lighter
cigarette lighter lamp
clock
clutch switch for cruise control-at clutch pedal
coding connector-at LH control unit 200, behind A pillar trim
combined instruments
connector, 1-pin
connector, 2-pin
connector, 3-pin
connector,4-pin
connector,6-pin
connector, 8-pin for burglar alarm-under rear seat
connector, 10-pin
connector, 12-pin
connector, 29-pin-main fuse/relay panel
connector, 29-pin-main fuse/relay panel
connector, 29-pin-main fuse/relay panel
connector, 1-pin-engine compartment, upper left door hinge
connector, 1-pin--next to bulkhead connectors, left side
behind instrument panel
connector, 1-pin-engine compartment, upper right door hinge
connector, 1-pin--behind instrument panel to left of steering column
connector, 1-pin--right S pillar, behind trim
connector, 1-pin--left S pillar, behind trim
connector, 1-pin--behind instrument panel to left of steering column
connector, 1-pin--near lambda sensor, right wheel housing
connector, 1-pin--near AlC compressor in engine compartment
connector, 1-pin--engine compartment, right side near air intake
connector, 1-pin--in left front door
connector, 1-pin--in right front door
connector, 1-pin--under center console next to
shift selector (automatic)
connector, 1-pin--under center console
connector, 1-pin--under center console
connector, 1-pin--near LH control unit, behind right A pillar trim
connector, 1-pin--for LED, under left speaker grille
connector, 1-pin--for LED, under left speaker grille
connector, 1-pin--engine compartment, next to distribution block 75
connector, 1-pin--under rear seat
connector, 2-pin--at radiator fan motor
connector, 2-pin--next to AlC cooling fan (172)
connector, 2-pin--behind instrument cluster
connector, 2-pin-engine compartment near right door hinge
connector, 2-pin-engine compartment near top left door hinge
connector, 2-pin--behind instrument cluster, left of steering column
connector, 2-pin--instrument panel at light switch

424
276
305
304
313
314
315
412
275
423
288
186
184
185
188
175
321
47E
47P
48
153
49
133
322
47
60
59
57
123
67
122
98
58
152A
152S
152C
H1-1
H1-2
H1-3
H1-5
H1-6
H1-7
H1-8
H1-9
H1-10
H1-12
H1-14
H1-15
H1-16
H1-17
H1-18
H1-19
H1-21
H1-22
H1-27
H1-28
H2-1
H2-2
H2-3
H2-4
H2-5
H2-6
H2-7
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connector, 2-pin-engine compartment near right door hinge
connector, 2-pin-behind cigarette lighter
connector, 2-pin-engine compartment, near top right door hinge
connector, 2-pin-under rear seat, left side
connector, 2-pin-at fuel pump in storage area
connector, 2-pin-left rear wheel housing in luggage compartment
connector, 2-pin-hatchback, left side or sedan, under parcel shelf
connector, 2-pin-hatchback, left side
connector, 2-pin-trunk lid
connector, 2-pin-luggage compartment. left wheel housing
connector, 2-pin-luggage compartment, left wheel housing
connector, 2-pin-engine compartment near A8S hydraulic unit
connector, 2-pin-engine compartment right side partition
connector, 2-pin-under rear seat, left side
connector, 2-pin-under rear seat, right side
connector, 2-pin-main fuse/relay panel
connector, 2-pin-left rear door
connector, 2-pin-right rear door
connector, 2-pin-luggage compartment near central lock motor
connector, 2-pin-near lambda sensor in engine compartment
connector, 2-pin-left wheel housing
connector, 2-pin-above roof lining at rear view mirror
connector, 2-pin-for burglar alarm siren, behind head lamp
connector, 2-pin-under passenger seat, right side
connector, 2-pin-trunk lid
connector, 2-pin-left hinge, convertible
connector, 2-pin-left reading lamp, convertible
connector, 2-pin-right reading lamp, convertible
connector, 2-pin-at convertible top motor
connector, 2-pin-left rear speaker
connector, 2-pin-right rear speaker
connector, 2-pin-under rear seat
connector, 3-pin-front of engine compartment, right wiper motor
connector, 3-pin-front of engine compartment, left wiper motor
connector, 3-pin-left of starter motor
connector, 3-pin-main fuse/relay panel
connector, 3-pin-engine compartment, left of air intake
connector, 3-pin-engine compartment near left door hinge
connector, 3-pin-right 8 pillar, behind trim
connector, 3-pin-left 8 pillar, behind trim
connector, 3-pin-luggage compartment, left air outlet
connector, 3-pin-near LH control unit, behind right A pillar trim
connector, 3-pin-in driver door
connector, 3-pin-under passenger seat
connector, 4-pin-left wheel housing
connector, 4-pin-instrument panel right side behind trim
connector, 4-pin-engine compartment, near top left door hinge
connector, 4-pin-engine compartment, near top right door hinge
connector, 4-pin-right 8 pillar behind trim
connector, 4-pin-left 8 pillar behind trim
connector, 4-pin-instrument panel left side
connector, 4-pin-at LH control unit, forward of right front door
connector, 4-pin-in left front door
connector, 4-pin-in right front door
connector, 4-pin-trunk lid, left air outlet
connector, 4-pin-under rear seat, next to fuse/relay panel 401
connector, 4-pin-behind instrument panel to left of steering column
connector, 6-pin-engine compartment right wheel housing
connector, 6-pin-engine compartment right wheel housing
connector, 6-pin-behind instrument panel
connector, 8-pin-under passenger seat
connector, 8-pin-under driver seat
connector, 8-pin-under rear seat
connector, 8-pin-behind instrument panel
connector, 8-pin-behind instrument panel
connector, 1O-pin-behind instrument panel, left of steering column
connector, 10-pin-at SRS airbag control unit, left speaker grille

H2-8
H2-10
H2-11
H2-12
H2-13
H2-14
H2-17
H2-18
H2-19
H2-20
H2-21
H2-22
H2-23
H2-24
H2-25
H2-27
H2-30
H2-31
H2-32
H2-33
H2-34
H2-35
H2-40
H2-41
H2-42
H2-43
H2-46
H2-47
H2-48
H2-51
H2-52
H2-53
H3-1
H3-2
H3-3
H3-4
H3-5
H3·7
H3-10
H3·11
H3-13
H3-14
H3-15
H3-18
H4-1
H4-1
H4-2
H4-3
H4-4
H4-5
H4-6
H4-7
H4-8
H4-9
H4-12
H4-15
H4-16
H6-1
H6-2
H6-4
H8-1
H8-2
H8-3
H8-7
H8-8
H10-1
H10-2

connector, 1O-pin-behind instrument panel
H10-5
connector, 10-pin-at aUXiliary fuse/relay panel under rear seat
H10-6
connector, 1O-pin-under rear seat at burglar alarm control unit
H10-8
connector, 12-pin-behind instrument panel, left of steering column
H12-1
connector, 12-pin-behind instrument panel
H12-3
connector, 12-pin-behind instrument panel
H12-4
connector, 29-pin-at bulkhead, behind main fuse/relay panel
H29-1
connector, 29-pin-at bUlkhead, behind main fuse/relay panel
H29-2
connector, 29-pin-at bulkhead, behind main fuse/relay panel
H29-3
connector, 33-pin-at bulkhead, behind main fuse/relay panel
H33-1
connector, 33-pin-at bulkhead, behind main fuse/relay panel
H33-2
connector, 33-pin-at bulkhead, behind main fuse/relay panel
H33-3
contact box for CD player or equalizer-center console,
350
top compartment
control unit for cruise control-behind instrument panel, left side
131
coolant fan temperature switch-upper left corner of radiator
39
coolant fan time delay relay-front left wheel housing
26
coolant temperature gauge
47C
coolant temperature transmitter-front of cylinder head
45
crankshaft sensor-behind crankshaft pUlley
345
cruise control vacuum pump-engine compartment left wheel housing
187
cruise control vacuum switch-engine compartment left wheel housing 233
47U
cruise control warning lamp-instrument cluster
diodes for convertible top (1987-1988)-under rear seat
in wiring harness
283
direction indicator lamps, left-hand
27
direction indicator lamps, right-hand
28
direction indicator stalk switch
24
direction indicator warning lamp, left-hand
47H
direction indicator warning lamp, right-hand
471
distribution block-right wheel housing
75
door lock switch-center console
425
door switches-on door jamb
54
driver heated seat rheostat-instrument panel
252
driver seat temperature thermostat-in driver seat
254
EGR modUlating valve-ahead of left wheel housing
390
electric radio antenna-left rear body panel
265
ElK control unit-engine compartment, left bulkhead
176
ElK knock sensor-engine block, below intake manifold
178
ElK test connector-next to main fuse/relay panel
145
fender direction indicator, left
89
fender direction indicator, right
90
flasher relay-behind instrument panel, left side
23
fog lamps
85
front roof lamp-center rear view mirror
51
fuel injectors-intake manifold
206
fuel level gauge
47A
fuel level transmitter-in fuel tank, accessible in luggage compartment
46
fuel pump-in fuel tank
323
fuel pump relay-at LH control unit 200,
forward of r.t. door behind A pillar trim
102
fuel warning light
478
full beam warning light
47G
fuse for burglar alarm under rear seat
274
fuse for convertible top-engine compartment,
next to distribution block 75
290A
fuse for convertible top-engine compartment,
next to distribution block 75
2908
fuse for lambda sensor-engine compartment, next to fresh air intake
285
gear indicator light-at gear selector lever (automatics)
91
glovebox light
19
glovebox light SWitch-side of glovebox
160
ground distribution-main fuse/relay panel
G6
ground point-alternator bracket
257
ground point-alternator bracket
G32
ground point-behind instrument panel
3
G8
ground point-behind instrument panel
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ground point-between ignition switch and handbrake
ground point-C pillar, right on sedans
ground point-electric antenna
ground point-engine lifting lug
ground point-front of ASS hydraulic unit
ground point for fuel injection-engine lifting lug, 2 points
ground point-gearbox
ground point-gearbox
ground point-at handbrake
ground point-at handbrake
ground point-hatchback
ground point-radiator cross member
ground point-radiator cross member
ground point-luggage compartment
ground point-luggage compartment
ground point-luggage compartment
ground point-under rear seat
ground point-wheel housing, left
ground point-wheel housing, left
handbrake switch-under handbrake
handbrake warning lamp
hazard warning switch
headlight dip switch
headlight switch
headlight wiper motor-behind headlight assembly
heated rear view mirrors-front doors
heated seat pad with thermostat-in seat cushion and backrest
heater control lighting in instrument cluster
high beam headlight
horn-engine compartment
horn relay-main fuse/relay panel
horn switch-in steering wheel
ignition amplifier-in front of left wheel housing
ignition coil-on top of radiator
ignition coil with integrated amplifier-inner right fender, near battery
ignition control unit-in front of left wheel housing
ignition distributor-end of cylinder head
ignition pulse amplifier-main fuse/relay panel, position 0
ignition switch
ignition switch light-next to ignition SWitch, center console
ignition switch relay-main fuse/relay panel
ignition switch relay-in fuse/relay panel (401) under rear seat
instrument cluster
instrument lighting
interior light switch--center console
interior lighting time delay relay-under rear seat
intermittent windshield Wiper relay-behind instrument panel, left side
key switch for driver's central door locking-driver door
knock sensor-engine block, below intake manifold
lambda exhaust sensor-in exhaust manifold
lambda preheater (integral with lambda sensor)
LH air mass meter-in throttle intake hose
LH coding connector-at LH control unit 200, forward of r.f. door
LH diagnostic test connector (sedan, hatchback)--under
rear seat, right side
LH diagnostic test connector (convertible)-under
center console bellows
LH diagnostic test connector-under rear seat, right side
LH engine temperature transmitter-intake manifold flange,
between cylinders 2 and 3
LH fuel injection control unit-forward of right front door, behind trim
LH fuel injection main relay-at LH control unit 200,
behind A pillar trim, passenger door
LH NTC resistor-under intake manifold
LH test connector-engine compartment, behind right wheel housing
license plate lights
lighting relay-main fuse relay panel

G4
G26
G27
G7
G16
201
211
G25
117
65
G19

7
G1
G3

9
G9
G5
93
G12
43
47M
25
215
10
66
207

64
154
11
40
68
41
146

5
320

6
147
20
52
21
21A
47
18
53
151
83
183
178
136
271
205
322
347
347
347
202
200
229
389
204
15
8

lockout switch for rear power windows
logic box for passive seat belt s-under rear seat, left side
low beam headlight
luggage compartment light-storage area
luggage compartment light switch-storage area
main fuel pump-in fuel tank
main fuse/relay panel-in engine compartment
mercury switch for convertible heated rear window-left
side top mounting
motor for convertible hydraulic pump-under rear seat, right side
negative (ground) distribution in main fuse/relay panel
neutral safety switch (automatics only)-gear selector lever
oil pressure switch-left side of engine, above oil filter
oil pressure warning light
over-ride switch for ventilation fan-integrated in air
distribution switch (150)
parking lights
passenger seat switch for heated seats-under passenger seat
passenger seat belt switch-under seat cover
passive seat belt belt reel-driver seat
passive seat belt belt reel-passenger seat
passIVe seat belt door switch-driver door
passive seat belt door switch-passenger door
passive seat belt fuse for driver seat-under rear seat
passive seat belt fuse for passenger seat-under rear seat
passive seat belt g sensor-under rear seat, left side
passive seat belt motor relay for driver seal-under rear seat
passive seat belt motor relay for passenger seat-under rear seat
passive seat belt motor relay for driver seat-under rear seat
passIVe seat belt motor relay for passenger seat-under rear seat
passive seat belt motor with limit switches-driver seat
passive seat belt motor with limit switches--passenger seat
passive seat belt warning lamp
power mirror motor, left-in left mirror
power mirror motor, right-in right mirror
power mirror SWitch, left-instrument panel
power mirror switch, right-instrument panel
power sunroof or convertible switch
power window motor-left front door
power window motor-left rear door
power window motor-right front door
power window motor-right rear door
power window relay for automatic control-under rear seat
radiator cooling fan motor-behind radiator
radiator fan relay-main fuse/relay panel
radio connector-instrument panel
radio contact box with amplifier-instrument panel
radio speakers-(4) two in front, two in rear
reading lights, convertible-back seat
rear lights
rear fog lights
rear fog light switch
rear fog light warning lamp
rear window heater element
rear window heater warning lamp
recirculation switch-instrument cluster
recirculation valve-behind instrument panel, near right side A pillar
relay for AlC cooling fan-main fuse/relay panel
relay for daytime driving lights
relay for extra foglamps
rear heated window switch
relay for raising convertible top (1987-1988)--under
rear seat on bulkhead
relay for raising convertible top (1989 and later)--under
rear seat in fuse/relay panel 401
relay for lowering convertible top (1987-1988)-under
rear seat on bulkhead

189
306
12
55
56
103
22A
279
273
158

77
44
470

149
13
121
69
3070
307P
2080
208P
3100
310P
309
3110
311P
3120
312P
3080
308P
47S
126
127
124
125
181
164
193
165
194
287
37
396
267
349
266
225
14
33
161
47N
115
47J
143
38
155
174
107
116

277
277
278
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relay for lowering convertible top (1989 and later)-under
rear seat in fuse/relay panel 401
resistor pack for ventilation fan-under left speaker grille
rheostat for instrument cluster
rheostat for instrument panel lighting
roof lamp/switch-to left of driver
seat bert switch, driver side--between driver and passenger seat
seat bert warning Iight---center of instru ment panel
seat bert warning relay-under rear seat
selector for cruise control-direction indicator stalk
shift-up indicator lamp
shift-up indicator relay-main fuse/relay panel
side backup lights in front light clusters
side marker lights in front light clusters
slip ring switch-in steering wheel
sparkplug-center of valve cover
speed control relay-behind instrument panel, left side
speed transmitter-at rear of instrument cluster
SRS airbag 2-pin orange connector-pins are short
circuited when connector is separated. See SRS warning.
SRS airbag 1O-pin connector---center console
under rubber bellows. See SRS warning.
SRS airbag--in steering wheel. See SRS warning.
SRS airbag control unit-behind instrument panel, left grille.
See SRS warning.
SRS airbag ground point for electronic unit-adjacent to
electronic unit. See SRS warning.
SRS airbag left sensor-left wheel housing in engine
compartment. See SRS warning.
SRS airbag redundant ground point-behind instrument
panel, left side. See SRS warning.

278
74
16
17
50
70
72
82
141
47K
270
119
234
352
157
128
132
335
330
333
331
334
332A
400

SRS airbag right sensor-right wheel housing
in engine compartment. See SRS warning.
3328
SRS airbag slip ring contact-in steering wheel. See SRS warning.
336
SRS airbag warning lamp. See SRS warning.
47T
starter motor-under intake manifold
4
starting injector-thro",e housing
94
supply fuel pump-in fuel tank
101
switch assembly for power windows and sunroof---center console
386
switch for driver power window---center console
162
switch for fog lamps
88
switch for left rear power window-center console 190
switch for left rear power window-left rear door
190a
switch for passenger power window---center console
163
switch for raising idle speed (automatic transmission)---center console
76
switch for rear seat-under rear seat 426
switch for right rear power window-center console
191
switch for right rear power window-right rear door
191a
tachometer
110
temperature switch for shift-up indicator-between center
intake ports of intake manifold
262
third brake lamp (high mount brake light)
109
thro",e angle transmitter-on throttle housing
203
throttle contacts for shift-up indicator-throttle housing
261
time delay relay for heated rear window-under rear seat
113
TSI (test service instrument) socket-in main fuse/relay panel
73
vacuum switch for shift-up indicator-left wheel housing
263
ventilation fan switch-instrument panel
35
ventilation fan motor-under right speaker grille
36
voltage distribution block-engine compartment right bulkhead
75
windshield washer motor-below fluid bottle in engine compartment
63
windshield wiper motor-engine compartment firewall
62
wiper stalk switch-steering column
61
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GENERAL

MANUAL TRANSMISSION

The repair groups found within the 4 TRANSMISSION sec
tion contain manual and automatic transmission service and
repair information. Some of the information contained in these
repair groups is intended to be used as a guide for the profes
sional or experienced automotive technician. In addition,
some of the operations require special equipment. Transmis
sion and final drive rebuilding are specialized repairs requiring
many special Saab tools. Therefore, these operations are not
within the scope of this manual and have not been included.

~~~:::~-:~~~~:ir:~E~:~~i;~:~~~i~n::~i~::~~::;;~~~

Procedures for changing the manual transmission lubricant,
automatic transmission fluid, or final drive fluid (automatics
only) are covered in 1 LUBRICATION AND MAINTENANCE.
Removal of the transmission is covered in 2 ENGINE.

Transmission Assembly
The Saab transmission is a unique design in that it is bolted
directly to the bottom of the engine. The top section of the
transmission housing serves as the engine oil sump and the
engine oil is completely sealed off from the manual transmis
sion lubricant.

drive housing containing the differential, and the ring and pin
ion gears. The transmission and final drive housing has one
common bath of lubricating oil.
The clutch, pressure plate, and release bearing can all be
serviced without removing the engine or transmission. In ad
dition, the clutch slave cylinder and engine flywheel can be
serviced in the car as well. See 2 ENGINE for information on
removing the flywheel.

WARNING
The clutch disc contains asbestos fibers. Asbestos materials
can cause asbestosis. Always wear an OSHA approved respi
rator and protective clothing when handling components con
taining asbestos. Do not use compressed air. Do not grind,
heat, weld, or sand on or near any asbestos materials. Only ap
proved cleaning equipment should be used to service the clutch
disc or areas containing asbestcs dust or asbestos fibers.

Power is transferred from the engine down to the transmis
sion via a chain at the front of the engine/transmission assem
bly. Power then 'flows through the gearset to the 'final drive and
out to the drive axles to drive the front wheels.

GENERAL
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Differential with
final drive

87100

F~g.

1. Manual transmission with integral final drive.

Fig. 2. shows the internal components of the transmission.
A description of several of the main components is given. Re
member that power flows from the engine to the transmission
via the clutch and primary chain. From the chain, power flows
down into the gearbox, and to the final drive where the drive
axles attach.

Clutch, Pressure Plate, Release Bearing
The clutch disc, pressure plate, and release bearing are lo
cated at the front of the car behind a plastic cover. They are
removed and installed together. The clutch disc transmits
power to the primary chain via a splined input shaft. See 411
Clutch.

Clutch Master and Slave Cylinders
The clutch is hydraulically actuated. The master cylinder
supplies pressure to the slave cylinder. The brake fluid reser-

AUTOMATIC TRANSMISSION

voir supplies the clutch master cylinder with hydraulic fluid.
The slave cylinder moves the release bearing, which presses
on the fingers of the pressure plate allowing the clutch disc to
rotate independent of engine speed. See Fig. 3. See 412
Clutch Control.

AUTOMATIC TRANSMISSION
The automatic transmission is shown in Fig. 4. At one end of
the transmission is the integral final drive housing. Inside the fi
nal drive housing are the differential and the ring and pinion
gears. The final drive housing, containing oil for lubricating the
final drive gears, is completely sealed off from the transmission
case. The transmission case contains automatic transmission
fluid (ATF) for the ATF pump, the hydraulic controls, and the
planetary gear system. See Fig. 5. ATF does not circulate un
less the engine is running, so the transmission parts are only
partially lUbricated when the engine is turned off.

Transmission-General
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Fig. 2. Schematic view of manual transmission with primary chain
(left) and final drive (right),

5

1,
2,
3,
4,

ATF dipstick filler tube
Torque convertor housing
Front sump
Rear sump

5. Front axle driver
6. Engine oil sump
7. Transmission throttle cable

Fig. 4. Automatic transmission with integral final drive,

1.
2.
3.
4.
5.

Pressure plate
Housing
Diaphragm spring
Pivot rings
Release bearing

6.
7,
8,
9,

Slave cylinder
Master cylinder
Clutch pedal
Clutch fluid reservoir

Fig. 3. Clutch components,

AUTOMATIC TRANSMISSION
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4
1. Torque converter
2. Front clutch
3. Rear clutch

4. Front band
5. Rearband
6. One-way clutch

6 5
7. Governor
8. ATF pump
9. Transmission chain

87103-87716

10. Final drive
11. Planetary gearset

Fig. 5. Cutaway view of automatic transmission.

CAUTION
• The following rules must be observed if a car with automatic
transmission has to be towed:

• The selector lever must be in position N.
• The ATF level must be topped up an additional 2.0 I (2.1 qt.).
After towing, drain the fluid so the transmission has the correct
level.

ATF Pump
The automatic transmission fluid (ATF) circulates through
the transmission under pressure. The ATF pump that creates
this pressure is located at the top front of the transmission.
The splined pump driveshaft is connected directly to the
torque converter housing, so ATF circulates whenever the en
gine is running. ATF is drawn from the ATF sump through a
strainer into the pump.

• The car must not be towed a distance greater than 40 to 50
km. (25 to 30 miles).

Planetary Gear System
• The towing speed must not exceed 25 mph (40 km/h)

Torque Converter
The torque converter is a doughnut-shaped assembly lo
cated between the engine and the transmission. The torque
converter is a fluid coupling. The torque converter transmits
engine output to the transmission, and also multiplies engine
torque at low vehicle speeds. The engine and transmission
must be removed and separated to service the torque con
verter and drive plate.

AUTOMATIC TRANSMISSION

A torque converter alone cannot supply the torque multipli
cation needed for all driving conditions. The torque converter
therefore drives through a planetary gear system which can
operate at different drive ratios. The planetary gear system
consists of two sun gears, two sets of pinions, a pinion carrier
and a ring gear.
The two hydraulically-operated multiple-disc clutches con
trol the routing of power to the planetary gearsets. The front
clutch connects the converter to the forward sun gear. In re
verse, the rear clutch connects the converter to the reverse
sun gear.

Transmission-General
Hydraulic System and ATF Cooler
The ATF pump supplies the system with fluid. A governor
provides automatic control of the upshift and downshift points
by routing fluid to the valve body shift valves. The shift valves
provide hydraulic control of transmission functions by opening
and closing ports. The transmission throttle cable controls a
shift valve for downshifting during hard acceleration.

400-5

specifications for the manual transmission. Table b gives
specifications for the automatic transmission. For more infor
mation on checking or changing the fluids, see 1 LUBRICA
TION AND MAINTENANCE.

All models have an external ATF cooler that is one of two
types: an engine coolant heat exchanger, or an air heat ex
changer. See Fig. 6. Additionally, some models have an inline
thermostat. For more information see 472 Automatic Trans
mission Seals and Gaskets.

Fig. 7.

Identification stamp (arrow) on manual transmission.

Table a. Manual Transmission
and Clutch Specifications
Clutch type
,
Fichtel & Sachs
Clutch diameter'
non-turbo.......................•...... 204 mm (8 in.)
turbo ..................•.............216 mm (8.5 in.)
Transmission oil capacity
3.0 I (3.5 qt.)
Transmission
oil type
Engine oil SAE 10 W 30 or SAE 10 W 40
Clutch/brake master cylinder fluid
DOT 4 brake fluid
• approximately

Table b. Automatic Transmission Specifications
Fig. 6. Automatic with ATF cooler. Cooler shown is engine cool
ant type,

Type
Borg Wamer 37
ATF volume. ,
8.0 I (8.5 U.S. qts.)
ATF grade ................•..•..... Ford spec M2C-33F/G
Final drive fluid volume ...•............. 1.25 I (1.3 U.S. qts.)
Final drive fluid type ...........•..•......... SAE 10W 30

DIFFERENTIAL AND FINAL DRIVE
The final drive, including differential, is at the rear of the
transmission case. On manual transmissions the final drive is
lubricated by the transmission lubricant. On automatics the fi
nal drive has its own lubricant, separate from the ATF.

MANUAL TRANSMISSION
TROU BLESHOOTING
This troubleshooting section applies to problems affecting
the manual transmission.

IDENTIFICATION CODES
AND SPECIFICATIONS
Due to different power characteristics and performance re
quirements, there are minor variations of the basic transmis
sion. On manual transmissions, the different versions are
identified by code letters found stamped in the front case. See
Fig. 7. On automatics, an identification tag is located on the
torque converter housing. See Fig. 6 above. Table a gives

The source of most problems is apparent from the symp
toms. For example, difficulty in engaging a gear or imprecise
shifting may be caused by air trapped in the clutch hydraulic
system or it may be a more serious internal transmission prob
lem. Other symptoms, such as clutch slippage, vibration or
shuddering when releasing the clutch may be solved by re
pairing or replacing the clutch components only.
Noises may be the result of a failure in the gear train, or of
the final drive. What appears to be a transmission oil leak may

DIFFERENTIAL AND FINAL DRIVE
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Table d. Automatic Transmission Troubleshooting

In order for automatic transmission troubleshooting to pro
vide meaningful results, the engine must be in good mechani
cal condition and properly tuned. See 1 LUBRICATION AND
MAINTENANCE for engine tuning.
Inspect the transmission for external damage, loose or
missing fasteners, and for any obvious leaks. Many automatic
transmission problems can be traced to an incorrect ATF lev
el, incorrect ATF type, contaminated ATF, or to misadjusted
transmission controls. Also check the final drive fluid level and
type. See 1 LUBRICATION AND MAINTENANCE for infor
mation on checking and changing the ATF and final drive fluid.

Symptom

Minor automatic transmission problems can often be correct
ed merely by performing the following tasks. In any event, do
these things before beginning any internal tear down or repair.

Preliminary service
• drain and refill the ATF
• drain and refill the final drive fluid
• clean or replace the ATF filter screen
• check the operation of the shift lever and cable
• check the operation of the transmission throttle cable

Table d is given as a guide for experienced transmission re
pair specialists. Special tools and techniques are required to
repair major faults. The engine-transmission assembly must
be removed from the car to disassemble the transmission.

Table d. Automatic Transmission Troubleshooting
Symptom

Corrective Action

1. No drive (car
will not move)

a. Check ATF level. See

I

Corrective Action

a. Check throttle cable adjustment.

5. Incorrect upshift
speed
I

See 444
b. Check fluid pressure at idle. See 444
c. Check for binding govemor. See 444

6. Parking pawl
does not hold

a. Check shift cable adjustment. See

7. Noise

a. Check ATF level. See

444
1 LUBRICATION AND
MAINTENANCE

b. Check final drive fluid level. See
1 LUBRICATION AND
MAINTENANCE

Check to see if the ATF is dirty or has a burned odor. A
burned odor indicates overheated fluid. This may be accom
panied by burned clutches, as well as friction material which
may be clogging the valve body passages.

c. Check shift cable adjustment. See
444

d. Check for broken engine drive plate.
See 2 ENGINE
8. Fluid leaks

a. Check all sealing surfaces. See 472
b. Check ATF pump seal. See 472
c. Check pinion bearing seal.

Stall Speed Test
This test is used to check for faults in the torque converter
and planetary gear system when there is no other apparent
cause for poor performance and acceleration. The test results
are meaningless if the engine is not running properly. A pre
cise tachometer must be used for the rpm measurements, as
dashboard instruments are not sufficiently accurate.

CAUTION
The stall speed test should be as short as possible and should
never extend beyond 10 seconds maximum. Prolonging the
test may overheat the transmission and damage the seals or
intemal components.

To perform stall speed test

1 LUBRICATION AND
MAINTENANCE

b. Check shift cable adjustment. See
444
c. Check for clogged fluid screen. See
1 LUBRICATION AND
MAINTENANCE
2. Does not shift
properly

400-7

a. Check transmission throttle cable.
See 444
b. Check for binding govemor. See 444
c. Check pipes between governor and
valve body. See 444

3. Slips when
shifting

a. Check throttle cable. See 444

4. Starts in wrong
gear

a. Check govemor for binding. See 444

1. Drive the car to normal operating temperature. On tur
bo engines, connect a pressure boost gauge and un
plug the APC solenoid.

NOTE
For more information on the APC solenoid and its location,
see 2 ENGINE.

2. Connect a tachometer according to the instrument
manufacturer's instructions, so that it can be read from
the driver's seat, then start the engine.
3. Set the parking brake and depress the foot brake firmly
to hold the vehicle stationary.

contmued
AUTOMATIC TRANSMISSION TROUBLESHOOTING
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4. Place the selector lever in D.

WARNING
Be certain that no one is in front of or behind the car during the
test.

5. While holding the car stationary with the brakes, floor
the accelerator for no more than 10 seconds. Note the
tachometer readings. The rpm should increase, and
then hold steady. Maximum rpm achieved under these
conditions is the stall speed.
Stall speed specifications depend on the transmission code
numbers found on the torque converter housing. Shown be
low is a general range for stall speeds and can be used as a
guide. See an authorized Saab dealer for exact stall speed
specifications.
Fig. 8. Main pressure tap on transmission case, located on exhaust
side of engine.

General stall speed specifications
• 2250 to 2700 rpm
• charging pressure* (turbo models only) .... 0.40 bar

4. Depress the foot brake firmly to hold the vehicle sta
tionary.

*APe solenoid valve unplugged

A stall speed that is 300 hundred rpm below the specified
range is probably due to reduced engine performance. A stall
speed that is 800 rpm or more below the specified range indi
cates a faulty torque converter.
If the stall speed is substantially higher than normal, there is
slippage in the forward clutch or lack of fluid to the torque con
verter. All of these faults require that the transmission be re
moved and disassembled for repair.

5. With the gear selector in D, check the main pressure.
Correct test values are given below.

Automatic transmission line pressure
• 4.2 to 4.9 bar (61 to 71 psi) at idle, gear selector in D

6. Put the gear selector in P and shut off the engine. Dis
connect the pressure gauge hose and reinstall the plug
for the pressure tap. Torque the plug. Top up the ATF if
necessary.

Pressure Test
A main pressure test will reveal internal leaks, sticking con
trol valves, or other troubles in the hydraulic controls. Engine
idle speed must be correctly adjusted.

Tool required
• ATF pressure
gauge
Saab tool no. 8791 592 or equivalent

To perform pressure test
1. Connect the pressure gauge to the main pressure tap
on the transmission, as shown in Fig. 8.
2. Make sure the engine and transmission are at normal
operating temperature, let the engine idle.
3. Set the parking brake.

AUTOMATIC TRANSMISSION TROUBLESHOOTING

Pressure tap tightening torque
• 5 to 7 Nm (44 to 62 in-Ib)

Any pressure that is higher or lower than specified usually
indicates a malfunctioning valve body and valves, probably
due to contamination. The valve body can be removed,
cleaned, and reinstalled with the transmission in place by re
moving the ATF pan and filter screen. See 1 LUBRICATION
AND MAINTENANCE. However, the valve body contains
many precision parts which must be reassembled in their ex
act locations. Because of the complexity of the valve body as
sembly, we recommend that these repairs be left to an
authorized Saab dealer or other qualified repair shop.
Low pressure may also indicate a worn ATF pump or inter
nal ATF pump leaks past seals, gaskets, and metal mating
surfaces. These repairs require that the transmission be re
moved and disassembled.

Clutch

411-1

411 Clutch
General

To remove clutch, pressure plate,
release bearing and slave cylinder
To install clutch, pressure plate,
release bearing and slave cylinder
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Clutch, Pressure Plate, Release Bearing
411-1
and Slave Cylinder

411-1
411-3

GENERAL
The clutch, pressure plate, and release bearing can all be
serviced without removing the engine or transmission. In ad
dition, the clutch slave cylinder and engine flywheel can be
serviced after removing the clutch and pressure plate. See 2
ENGINE for information on removing the flywheel.
The clutch, pressure plate, slave cylinder, and release
bearing are located behind a plastic cover at the front of the
engine. A splined input shaft transmits engine power from the
clutch disc to the primary chainwheel. The clutch is non-ad
justable and is actuated by the hydraulic slave cylinder. Brake
fluid from the brake fluid reservoir supplies the clutch master
cylinder.

----87108-54642
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Fig. 1. Spacer ring (Saab tool no. 87 91 618) to disengage pressure
plate.

CLUTCH, PRESSURE PLATE, RELEASE
BEARING AND SLAVE CVLINDER

IIII

The clutch, pressure plate, release bearing and slave cylin
der are removed and installed as a unit. This is because there
is little clearance in the flywheel housing.

To remove clutch, pressure plate, release
bearing and slave cylinder
Fig. 2. Lever arm (Saab tool no. 8394033) to hold pressure plate fin
gers if clutch hydraulic system is not working.

Tools required
• spacer ring
• lever arm (optional)

Saab tool no. 8791 618
and lor 83 90 023
Saab tool no. 8394033

NOTE
Two different clutch assemblies were installed on the cars
covered by this manual. Most early cars (approximately 1988
and earlier models) were equipped with a smaller clutch that
required a different spacer ring (Saab tool no. 8390023) for
its removal. All newer cars and all clutch replacement parts
use a larger spacer ring (Saab tool no. 8791 618). Therefore,
early cars still equipped with the original smaller clutch will
need both special tools to replace the clutch. See an autho
rized Saab dealer for more information.

1. Disconnect the negative (-) battery cable. Remove the
hood. Remove the air intake rubber bellows. On turbo
models, remove the turbo pipes above the clutch cover.
2. Remove the left radiator fan as described in 261 Radi
ator and Cooling System.
3. Remove the plastic clutch cover. See Fig. 3.

CLUTCH, PRESSURE PLA TE, RELEASE BEARING AND SLAVE CYLINDER
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Clutch
5. Remove the spring clip and cover as shown in Fig. 5.
Unscrew the plastic propeller from the input shaft.

CAUTION
The plastic propeller circulates oil to the bearing. Failure to re
install the propeller after completing repairs may cause bear
ing seizure.

Fig. 3. Plastic cover being removed.

4. Have a helper depress and hold the clutch pedal. Insert
the special spacer ring under the fingers of the pres
sure plate. See Fig. 4. Release the pedal.

NOTE
If the Saab tool no. 8791 618 or tool no. 8390023 is not avail
able, a length of sparkplug wire can be used under the fingers
of the pressure plate.

Fig. 5. Spring clip and cover to be removed to withdraw input
shaft.

6. Thread an 8 mm bolt with flat washer into the front of
the clutch input shaft. Using a pry bar, slide the clutch
input shaft out by levering against the flat washer. See
Fig. 6.

CAUTION
Be careful not to hit the radiator or fan with the pry bar or input
shaft.

Fig. 4. Spacer being inserted between fingers and housing of
pressure plate.

NOTE
• Inserting the spacer creates the necessary clearance to re
move the pressure plate, clutch, release bearing, and slave
cylinder from the flywheel housing.
• If a helper is not available, wedge a long stick against the
clutch pedal and the seal.
• If the clutch hydraulic system doesn't work, the special Saab
tool no. 8394033 will be required to compress the pressure
plate fingers in order to install the spacer ring.

Fig. 6. Ciutch input shaft being pried out using special tool (Saab
tool no, 8394033).

CLUTCH, PRESSURE PLA TE, RELEASE BEARING AND SLAVE CYLINDER
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NOTE

NOTE

The shaft does not need to be fully removed.

Inspect for oil leakage at the rear of the transmission chain
housing, directly below the clutch release bearing, If oil is
present on the housing, it may be leaking past the chain ten
sioner bolts, Because oil will quickly ruin a new clutch disc, it
is recommended that the oil leak be corrected by removing the
tensioner bolts and reinstalling them using a thread sealer.
Accessing the bolts requires supporting the engine/transmis
sion assembly and removing the front engine mount and the
front transmission chain cover, Be sure to use a new gasket
at the front chain cover,

7. Remove the three internal hex-head screws for the
slave cylinder. See Fig.7.

To install clutch, pressure plate,
release bearing and slave cylinder
1. Working at the bench, use a press and cylinder of the
correct diameter to depress the pressure plate fingers
uniformly so the spacer ring can be installed.

NOTE

The diameter of the cylinder used to compress the pressure
plate fingers should be equivalent to the diameter of the re
lease bearing contact area,

Fig. 7. Slave cylinder screws being removed,

NOTE

• The three intemal hex-head screws can be difficult to loos
en, Clean the head of the screw so the wrench will grip tightly,
• Do not disconnect the hydraulic line to the slave cylinder,

2, Lubricate the input shaft splines with molybdenum dis
ulfide grease. Assemble the pressure plate, clutch, re
lease bearing, and slave cylinder in the proper order.
3. Install the pressure plate, clutch disc, release bearing,
and slave cylinder into the flywheel housing. See Fig. 8.

8. Remove the bolts holding the pressure plate assembly
to the flywheel. Remove as a unit, the pressure plate,
clutch disc, release bearing, and slave cylinder.

CAUTION

Do not step on the clutch pedal while the slave cylinder is re
moved,

9. Inspect the flywheel and pressure plate assembly for
burn marks or scoring. Inspect the input shaft bearing
in the flywheel and replace if necessary. See 2 EN
GINE for more information.
Note which side of the clutch disc faces the flywheel as a
guide to reassembly. Carefully inspect the clutch input shaft
seal located at the transmission case surface. If leaking, re
place the seal using an appropriate seal driver. Apply grease
to the seal lip before installing the shaft.

Fig. 8. Pressure plate, clutch disc, and release bearing with slave
cylinder being installed into flywheel housing, Also shown
is spacer ring (arrow),
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4. Hand tighten two of the pressure plate bolts to hold the
assembly in place. Slide the input shaft into engage
ment with the clutch splines, then tap the shaft into the
case with a plastic hammer until it bottoms out. See
Fig. 9.

CAUTION

Only press the pedal enough to remove the spacer. Otherwise
the slave cylinder seal may be damaged.

9. Push the plastic sleeve toward the flywheel while
someone holds the clutch pedal down. See Fig. 10. Fi
nally, check the clutch pedal to make sure it doesn't
bind.

NOTE

The plastic shield will automatically position itself when the
clutch pedal is released.

Fig. 9.

Input shaft being tapped into case, Snap ring will lock
shaft in the case.

5. Install the three slave cylinder screws using thread
sealing compound.

Tightening torque
• slave cylinder
mounting screws ..... 6 to 14 Nm (53 to 124 in-Ib)
Fig. 10. Plastic sleeve being pushed toward flywheel while clutch

pedal is held down.

6. Install the plastic propeller, input shaft cover and spring
clip.
7. Install and tighten the remaining pressure plate bolts.

10. Reinstall the plastic cover, the hood, the air intake rub
ber bellows, and the turbo pipes (where applicable).

8. Remove the spacer ring from the pressure plate while
a helper depresses the clutch pedal. If the pedal is
spongy the system needs to be bled, see 412 Clutch
Control.

CLUTCH, PRESSURE PLA TE, RELEASE BEARING AND SLAVE CYLINDER
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412 Clutch Control
General
To replace clutch master cylinder

412-1
412-1

GENERAL
The clutch master cylinder and slave cylinder can be ser
viced without removing the engine or transmission. However,
the clutch slave cylinder can only be removed together with
the pressure plate assembly, clutch disc, and release bearing.
See 411 Clutch for information on removing these compo
nents.

To bleed clutch master and slave cylinders ... 412-2

NOTE

On cars equipped with ABS, it may be necessary to remove
the altemator belt tensioner and move the altemator to one
side to reach the master cylinder.

The clutch is non-adjustable. Typical problems with the
clutch hydraulic system are fluid leaks, and air trapped in the
system that creates a spongy feel to the clutch pedal. Fluid
leaks are usually apparent around the component. Internal
leakage past a seal can occur which results in a loss of pres
sure when the pedal is pushed.

To replace clutch master cylinder
1. Working in the engine compartment, pinch off the fluid
supply hose from the brake fluid reservoir to the clutch
master cylinder. See Fig. 1.
Fig. 2. Clutch master cylinder hydraulic pipe being removed.
Master cylinder is located at A.

3. Inside the car, remove the left hand footwell air duct.
See Fig. 3. Remove the clevis pin and the master cyl
inder self-locking mounting nuts. See Fig. 4.

WARNING

Always replace self-locking nuts with new ones.

4. Installation is the reverse of removal. Bleed the system
as described below. Replenish the fluid in the brake
master cylinder reservoir as necessary.
Fig. 1. Ruid reservoir B for clutch master cylinder and master cyl
inder A. Arrow shows fluid supply hose.
NOTE

2. Remove the hydraulic pipe from the master cylinder.
See Fig. 2. Remove the clip that holds the pipe to the
body.

Do not allow the reservoir to empty, otherwise the entire sys
tem will need to be bled after the reservoir is refilled.

CAUTION

Brake fluid can damage paint and bodywork. Immediately
rinse any spills with water.

GENERAL
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Clutch Control
recommends using a coolant system pressure tester and an
adaptor that screws onto the brake fluid reservoir. A brake
system pressure bleeding kit can also be used for this proce
dure. These tools and kits are available from automotive tool
manufacturers and supply stores.
1. Place a 6 mm. (1/4 in.) inside diameter hose on the
slave cylinder bleeder nipple. See Fig. 5. Put the other
end of the hose in a container.

Fig. 3.

Left hand footwell air duct being re
moved,

87126-S4/1516

Fig. 5. Slave cylinder bleeder nipple (arrow),

2. Fill the master cylinder reservoir with brake fluid.
Place the cooling system pressure tester on the mas
ter cylinder.
3. Open the bleeder nipple 1/2 of a turn.
4, Slowly pump up the tester only once or twice until fluid
flows out of hose. Allow the fluid to flow until it is free of
bubbles.

CAUTION

Too much pressure applied to the system will damage the
seals.
Fig. 4. Clevis pin (arrow) and clutch master cylinder self-locking
nuts A to be removed, Master cylinder is removed from
engine compartment.

5. Shut off the bleeder nipple, recheck the fluid level and
check the clutch pedal operation.

To bleed clutch master and slave cylinders
NOTE

Tool required
• cooling system pressure tester with cap or equivalent

Bleeding the clutch master cylinder requires that the brake
fluid reservoir be pressurized using special equipment. Saab

GENERAL

Do not allow the reservoir to empty, otherwise the entire sys
tem will need to be bled after the reservoir is refilled.

Manual Transmission Control
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432 Manual Transmission Control
Manual Transmission Control
To
To
To
To
To

remove gear lever housing
remove ignition lock barrel.
install ignition lock barrel
remove gear selector rod
disassemble gear shift lever

,

432-1
432-1
432-2
432-3
432-3
432-3

MANUAL TRANSMISSION CONTROL
This section covers repair and adjustment of the gear lever
and gear selector rod. Also covered is replacement of the igni
tion lock cylinder and switch. Many of the fasteners used in the
console area are Torx® T25 fasteners. Plan to have this size
wrench on hand before performing any work. Also, before do
ing any adjustments, check the all engine mounts to be sure
they are tight and not broken.

To adjust gear shift control
432-4
(up to mid 1986)
To adjust gear shift control (from mid 1986) .. 432-5
To adjust centering of
gear shift lever in neutral gate
432-6
(up to mid 1986 only)

3. Remove the screws under the rear ashtray. See Fig. 2.
Disconnect the wires to the interior light switch and re
move the console.

NOTE
After removing all console screws, insert the key and disen
gage reverse gear to help in removing the console.

To remove gear lever housing

Tool required

• gear lever housing
nut wrench

I

Saab tool no. 8790 370

1. Disconnect the negative (-) battery cable and remove
the driver's seat. Pull up the handbrake, engage re
verse and remove the key.
2. Remove the gear shift bellows, and the two front con
sole screws. See Fig. 1.
Fig. 2. Console rear screws (arrows) being removed.

4. Using the special Saab wrench, remove the gear lever
housing nuts. See Fig. 3. Label and remove the wires
to the ignition switch and reverse switch.

NOTE
• If replacing just the ignition switch, remove the cover plate
screws shown in Fig. 4 then remove the two ignition switch
screws shown in Fig. 5.
• An impact driver will help remove stuck screws.

Fig. 1. Console front screws (arrows) being removed.

MANUAL TRANSMISSION CONTROL
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Manual Transmission Control
NOTE
• Engage the slot in the ignition switch with the tab in the gear
lever housing when reinstalling the switch,
• For ignition switch replacement, no further disassembly is
required. Adjust the gear shift control as described below,

5. Raise and rotate the gear lever housing on its side. Re
move the screws securing the plastic bottom cover, re
move the housing. See Fig. 6.

Fig. 3. Gear lever housing nuts being removed with special
wrench, Saab tool no, 87 90370,

Fig. 6. Plastic bottom cover screws (arrows) being removed,

To remove ignition lock barrel
1. Remove the gear lever housing as described above.

Fig. 4. Cover plate screws (arrows) being removed to replace ig
nition switch,

2. Mount the housing in a vise and turn the key to the po
sition shown in Fig. 7.

K
S

Fig. 7. Position of ignition key to remove lock barrel. View is from
above key,

Fig. 5. Ignition switch being removed,

MANUAL TRANSMISSION CONTROL

3. Using a stiff wire tool inserted in the hole in the housing,
push in the spring loaded pin in the housing while pull
ing the lock barrel out with the key. See Fig. 8.

Manual Transmission Control

432-3

To remove gear selector rod
1. Remove the gear lever housing as describe above.
2. Loosen the clamp on the selector rod where the rod
comes through the firewall. See Fig. 10.

Fig. 8.

Ignition lock barrel pin being pushed in. Pull on the key
while pushing the pin.

NOTE
If the ignition key is missing, drill a hole in the side of the hous
ing and drive in the pin as shown in Fig. 9.

Fig. 10. Selector rod clamp being loosened,

3. Remove the rod from inside the passenger compart
ment.
4. After installing the rod, adjust the gear shift control as
described below, Torque the clamp bolt.

Shift rod clamp bolt
• tightening torque

30 to 35 Nm (22 to 25 ft-Ib)

NOTE
Inspect and replace any worn rubber bushings, Worn bush
ings may cause hard shifting or jumping out of gear,

Fig. 9.

Ignition lock barrel being removed when key is missing
Drill hole where the punch is located,

To disassemble gear shift lever
To install ignition lock barrel

1. Remove the gear lever housing as described above.

1. Turn key in the new lock barrel to the position shown in
Fig. 7 above.

2. Remove the three screws and remove the gear shift le
ver. See Fig. 11.

2. Check that the tooth segment driver pins in the gear le
ver housing are in the correct position to accept the
lock barrel.

3. Measure and record the length of the latch stud as
shown in Fig. 12.

3. Push in the spring loaded pin on the lock barrel and in
sert the barrel in the gear lever housing until it clicks.

MANUAL TRANSMISSION CONTROL
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Manual Transmission Control

Fig. 11. Gear shift lever being removed after removing screws lo

Fig. 13. Gear shift lever being disassembled.

cated at arrows,

CAUTION

The latch stud prevents the shift lever from accidentally going
into reverse when attempting to shift into 5th gear. The length
of the latch stud must not be altered or the lockout feature may
not work.

Fig. 14. Gear shift lever latch stud being unscrewed.

6. Inspect and replace any worn components. Adjust the
latch stud projecting length to the value given above.
See Fig. 12.

7. Reassemble the lever and housing. Grease all sliding
Fig. 12. Gear shift lever latch stud being measured. The length is

adjustable.

components with soft EPI grease. See Fig. 15 for an
exploded view of thE! assembly.

To adjust gear shift control (up to mid 1986)
Gear shift lever latch stud
• projecting length
22±O.5 mm (55/64 in.)

4. Remove the wire clip, sleeve, spring, and bearings.
See Fig. 13.
5. Unscrew the latch stud from the rod. See Fig. 14. Re··
move the rubber bellows and shift knob.

MANUAL TRANSMISSION CONTROL

1. Remove just the console as described earlier. Engage
reverse gear, and release the clamp on the shift rod.
See Fig. 10 above.
2. Lock the gear shift lever in position by inserting a 6 mm
(1/4 in.) pilot tool in the hole as shown in Fig. 16.

NOTE

A drill bit or drift works well as a pilot tool.

Manual Transmission Control

432-5

To adjust gear shift control (from mid 1986)

,

Tool required
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• shift rod alignment tool .... Saab tool no. 87 91 576

1

10

1. Remove only the console as described earlier under

3

1. Shift knob
2. Gear lever
3. Sleeve
4. Latch rod
5. Rubber bellows

6. Plate
7. Bearing
8. Spring
9. Wire clip
10. Spring

removing the gear selector housing. Engage third gear
and insert the special tool in the differential cover as
shown in Fig. 17.

11. Latch stud
12. Carrier
13. Bearing

Fig. 15. Gear shift lever assembly exploded view.

Fig. 17. Shift rod alignment tool (arrow) installed in back of differ
ential cover. Shift lever must be in third gear.

2. Loosen the shift rod clamp bolt. See Fig. 10 above.
3. Lock the gear shift lever in third gear by inserting a 6
mm (1/4 in.) pilot tool in the hole as shown in Fig. 18.

Fig. 16. Gear shift lever being locked into re
verse prior to tightening shift rod
clamp. Turbo model shown with con
sole bellows (arrow) removed. other
models are similar.

3. Tighten the clamp on the shift rod to the torque given
below. Remove the pilot tool and reinstall the console.
Fig. 18. Gear shift lever being locked in 3rd gear prior to tightening
shift rod clamp.

Shift rod clamp bolt
• tightening torque

30 to 35 Nm (22 to 25 ft-Ib)

MANUAL TRANSMISSION CONTROL
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Manual Transmission Control

NOTE
A drill bit or drift works well as a pilot tool.

4. Tighten the shift rod clamp. Remove the special tool
'from the differential cover and remove the pilot tool.
Reinstall the console.

Tightening torque
• Shift rod clamp bolt. .... 30 to 35 Nm (22 to 25 ft-Ib)

A

A

To adjust centering of gear shift lever in
neutral gate (up to rrlid 1986 only)
The gear shift lever is in its proper neutral position if it can
be shifted straight forward into third gear without having to
''fish'' around for the gear. No adjustment can be done on mod
els from mid 1986 on.
1. To adjust models up to mid 1986, pull the carpeting
away from the front of the shift lever, then engage third
gear.
2. Loosen the two retainer screws. Move the bracket so the
rollers drop into the plastic block grooves. See Fig. 19.

87034

Fig. 19. Gear shift centering mechanism retainer screws A and rollers
B. Adjustment is done with gearshift in 3rd gear

3. Tighten the retaining screws and recheck the adjust
ment as described above. Reinstall the console pieces.

Automatic Transmission Controls
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444 Automatic Transmission Controls
Transmission Controls
To check shift lever and linkage
To remove gear selector cable
To install and adjust gear selector cable

444-1
444-1
444-1
444-2

To remove and install transmission
throttle cable
To adjust transmission throttle cable
To remove governor

444-2
444-3
444-4

TRANSMISSION CONTROLS
To check shift lever and linkage
1. Move the selector lever to the N position. Press the
pawl button and move the lever slightly back and forth.

2. Release the pawl button and check that the lever is po
sitioned exactly at position N. If not, then adjust the
gear selector cable as described below.

CAUTION
Correct adjustment of the gear selector cable is vital to the
functioning and life of the transmission.

Fig. 1. Shift indicator plate being moved to reveal cover screw (ar
row) below, Screw on opposite side (not shown) must also
be removed.

To remove gear selector cable
Tool required
• gear selector housing wrench no. 8790370

Saab tool

1. Disconnect the negative (-) battery cable. Move the
front seats to their fully rear position. Apply the hand
brake.
2. Move the gear selector to P and remove the ignition
key.

Ag.2. Gear selector housing console being removed,

3. Remove the indicator plate and slide it toward the shift
knob. See Fig. 1.
4. Remove the cover screws and slide the plastic console
up enough to disconnect the wires to the interior light
switch. Remove the console. See Fig. 2.
5. Working at the transmission, remove the cable retain
ing bolt. See Fig. 3.
6. Slide back the spring loaded cable sleeve and unhook
it from the transmission shift rod. See Fig. 4.
7. Remove the gear selector housing nuts using special
Saab wrench no. 87 90 370. Rotate the housing onto
its side then remove the circlip and pin from the end of
the cable.

Fig. 3. Transmission cable retaining bolt (arrow),

TRANSMISSION CONTROLS
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Automatic Transmission Controls
1. Install the new cable and check for a proper seal where
the cable passes through the firewall.
2. Hook the cable to the transmission shift rod in the
transmission, then insert the cable into the transmis
sion case and install the retaining bolt to the case.
3. In the car, install the end of the cable into the selector
lever hole and secure with the pin and circlip. Tighten
the cable jacket nuts.
4. Withdraw the wire in the cable as far as possible, cor
responding to position P as if the cable were attached
to the shift lever. Move the cable in two notches corre
sponding to position N.

Fig. 4. Transmission cable being unhooked from transmission
shift rod. Shift lever must be in P.

8. Remove the setscrew that secures the cable to the le
ver. See Fig. 5. Loosen the cable jacket nuts and re
move the cable.

5. Move the gear selector to position N without disturbing
the cable position. Install and tighten the cable set
screw. See Fig. 5 above.

Tightening torque
• Cable setscrew

NOTE

The cable jacket nuts hold the cable to the bottom of the shift
lever housing.

2.5 Nm (23 in-Ib)

6. Install the gear selector housing nuts using the special
Saab wrench no. 8790370.

CAUTION

The gear selector housing must be securely fastened to the
floor console.

7. Perform a final check by moving the selector lever to
position D. Release the pawl button and move the lever
to position 2. Increasing resistance should be felt in
both directions. Slight movement should be felt before
the lever is locked by the selector lever housing detent.
If not, then the cable is not adjusted correctly.
The remaining is the reverse of removal. Be sure to check
the operation of the neutral safety switch, interior lighting
switch and the parking pawl.
Fig. 5. Transmission cable setscrew being removed using inter
nal-hex head wrench. Housing removed from car for
clarity.

9. Remove the carpeting, heater duct, and the old cable.

To install and adjust gear selector cable
NOTE

Proper transmission operation and service life depends on the
correct adjustment of the selector cable.

TRANSMISSION CONTROLS

To remove and install transmission throttle
cable
The transmission throttle cable enters the transmission be
low the torque converter on the driver's side. It moves a cam in
the transmission valve body. After replacment, the cable must
be adjusted and the ATF must be topped up.
1. Disconnect the cable from the throttle lever and from its
attachment to the retaining plate on the throttle housing.
2. Drain the ATF from the transmission and remove the
forward sump cover. See 472 Automatic Transmis
sion Seals and Gaskets. Remove the ATF strainer.

Automatic Transmission Controls

444-3

CAUTION
• Do not dislodge any of the pipes in the valve body. The trans
mission will have to be removed from the car to reinstall these
pipes.

• Do not allow any dirt to enter the transmission, or damage
may result.

3'. Detach the throttle cable from the cam on the control
valve at the valve body. See Fig. 6. Unscrew the cable
from the transmission housing. See Fig. 7.

Fig. 8. stop clip (arrow) being clamped on a new cable. The ca
ble must be straight and slightly tensioned against cam in
valve body.

6. Connect the cable to the throttle housing. Floor the ac

celerator pedal and adjust the nuts until the highest
point of the cam on the control valve is aligned as
shown in Fig. 9. This is the kickdown position.

I

-UJ

valve----~

Fig. 6. Transmission throttle cable being unhooked from cam at
valve body.

Cam-
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Fig. 9. Cam in valve body in kickdown position for initial throttle cable
adjustment at throttle housing.
The remaining is the reverse of removal. Use a new ATF
strainer if clogged or damaged. Install a new sump gasket and
refill the transmission with new ATF. Check and correct any
binding in the accelerator pedal linkage. Finally, do the preci
sion adjustment described below.

Fig. 7. Transmission throttle cable being unscrewed from trans
mission housing.
4. Connect a new cable to the transmission housing.
Hook the cable end onto the cam at the control valve at
the valve body. Make sure that the cable wire is seated
in the cam guide.
5. Working at the other end of the cable, straighten the ca
ble and pull the wire until slight tension ot the cam is
felt. Using pliers, clamp the stop clip next to the thread
ed cable sheath. See Fig. 8.

To adjust transmission throttle cable
Precise adjustment of the cable should be done after instal
lation of a new cable or if the kickdown function is inoperative.
A helper is needed to complete the adjustment procedure.

Tool required
• ATF pressure gauge equivalent

Saab tool no. 8791 592 or

TRANSMISSION CONTROLS
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1. Remove the pressure tap on the transmission and in
stall the pressure gauge. See 400 Transmission
General for information on performing a pressure test.

4. Remove the pan by rotating it 1/8 of a turn to gain clear
ance around the cross member. See Fig. 10.

2. Block the wheels and apply the handbrake. Start the
engine and check for correct idle speed with the gear
selector in position P.
3. Disconnect the transmission throttle cable from the
throttle lever.
4. Firmly apply the footbrake. Engage D with the selector
lever. Pull and release the cable wire several times.
Record the gauge pressure with the wire released.

NOTE
If pressure does not return to the same value, the control
valve in the valve body may be sticking and needs to be
cleaned.

Fig. 10. ATF sump pan being removed from car.

5. Reconnect the cable to the throttle lever. Line pressure
should increase by 0.1 bar (1.5 psi). If pressure does
not increase by 0.1 bar (1.5 psi), adjust the cable at the
throttle lever while watching the pressure gauge. The
correct pressure values are given below.

5. Remove the two screws and remove the governor. See
Fig. 11.

Line pressure
• 4.2 to 4.9 bar (61 to 71 psi)

To remove governor
The governor controls when the transmission shifts. Most
problems with the governor occur from dirty ATF. See 400
Transmission-General for more information on trouble
shooting the governor.
The governor can be removed without disassembling the
transmission. Extreme cleanliness must be observed when
installing the sump cover. Refill the transmission with ATF as
described in 1 LUBRICATION AND MAINTENANCE.
1. Apply the handbrake and block the wheels. Set the se
lector lever to N. Drain the automatic transmission fluid.

NOTE
Do not drain the final drive fluid.

2. Remove the support member under the sump.
3. Clean the bottom part of the transmission around the
rear sump pan. Remove the sump bolts.

TRANSMISSION CONTROLS

Fig. 11. Governor being removed from transmission.

NOTE
To gain access to the governor screws, rotate one of the
wheels while holding the other stationary. This will change the
position of the governor.

Installation is the reverse of removal. Be sure the cover
plate for the governor faces toward the pinion bearing hous
ing. Reinstall the ATF sump pan with a new gasket. See 472
Automatic Transmission Seals and Gaskets. Fill the trans
mission with new fluid, and check for leaks.

Tightening torques
• ATF sump pan bolts .... 8 to 12 Nm (71 to 106 in-Ib)
• ATF sump pan drain plug .. 5 to 8 Nm (44 to 71 in-Ib)

Automatic Transrnission Seals and Gaskets

472 Automatic Transmission
and Gaskets
General
Automatic Transmission Pan Gasket

472-1
472-1

GENERAL
This repair group covers replacement of the automatic
transmission pan (sump) gasket and replacement of the auto
matic transmission fluid cooler only. Other automatic trans
mission gaskets and seals require disassembly of the
transmission, which is not covered in this manual.

Automatic Transmission Pan Gasket
The gaskets used on sump pans are easily replaced in the
car by removing the bolts around the pan. See Fig. 1. Refill the
sump with new ATF, then start the car and select P for 15 sec
onds, select D for 15 seconds and select R for 15 seconds to
circulate the ATF. Reselect P and check the fluid level at idle.
Shut off the engine and check for leaks.

WARNING
Always firmly apply the handbrake before starting the engine.

472-1

eals

Automatic Transmission Fluid Cooler
To replace ATF cooler

472-2
472-2

Tightening torques
• ATF sump pan bolts ... 8 to 12 Nm (71 to 106 in-Ib)
• ATF sump pan
drain plug
5 to 8 Nm (44 to 71 in-Ib)

Automatic Transmission Specifications
• Grade of ATF-Ford Specification M2C-33F
(alternate: Ford Specification G)
• ATF capacity 8.5 quarts (8.0 liters)

CAUTION
• Use only Ford spec M2C-33F/G ATF. Do not use other types
of fluid.
• Do not allow any dirt to enter the transmission or damage
may result.

Other areas where leakage can occur are at the torque
converter-to-ATF pump seal and at the front cover gasket.
The pump seal is integral with the ATF pump housing. Re
placing this seal requires that the front cover, primary chain
and sprocket, and the ATF pump be removed from the trans
mission housing.
The pinion bearing housing seals can leak allowing ATF
and final drive fluid to mix. The only remedy is to disassemble
the transmission and replace the seals. Special tools and
techniques are required for the above procedures and are
best left to an authorized Saab dealer.

Fig. 1. ATF front cover sump bolts being removed, Rear sump
cover can be seen in background. The ATF drain plug is
located at A,

GENERAL
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Automatic Transmission Seals and Gaskets

Automatic Transmission Fluid Cooler

/

The cooler should be replaced if it is visibly leaking. The cool
er can also leak internally, causing the engine coolant to mix
with the ATF. When this happens, the ATF usually has a milky
appearance.

To replace ATF cooler
1. Drain the engine coolant as described in 261 Radiator
and Cooling System.

2. Disconnect the coolant hose clamps and the ATF hos
es. Then remove the cooler. See Fig. 2. Some models
are equipped with an ATF thermostat in-line with the
ATF cooler.

ATF cooler connection nut

·13 to 16 Nm (10 to 12 ft-Ib)

Installation is the reverse of removal. Always replace 0
rings and gaskets. Be sure to top up the ATF.

CAUTION
• Always replace the ATF and flush out all ATF hoses if coolant
contamination has occurred.
• If a reconditioned transmission is being installed, flush out
the ATF cooler and hoses with clean ATF.

GENERAL

Fig. 2. ATF cooler. Arrows show coolant hose clamps and ATF
hoses to be removed.
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Anti-lock Braking System (ABS)

500-2

To replace ABS wheel speed sensor . . . . . . . 500-3

GENERAL
All cars covered by this manual are equipped with disc
brakes at all four wheels. See Fig. 1. The brake system is hy
draulically actuated by the master cylinder and has power as
sist. The brakes are self-adjusting. The parking brake system
is mechanical using cables connected to the calipers. Some
later models are equipped with an anti-lock braking system
(ABS).
Models without ABS use a vacuum booster for power as
sist. Models with ABS provide power assist through the ABS
unit.

Brakes Troubleshooting

500-5

TABLES

a. Brake Troubleshooting

500-6

The brake disc, also known as the rotor, is mounted to each
wheel hub. Two brake pads, one on either side of the disc are
located within the caliper. The caliper piston applies force to
the brake pads. When the brakes are applied, the friction-sur
faced brake pads slow the car. See Fig. 2. A combination of
flexible and rigid brake lines connect the calipers to the hy
draulic system and master cylinder.
The brake pedal directly actuates the master cylinder. The
master cylinder creates pressure in two hydraulic circuits. The
two hydraulic circuits form the dual-diagonal braking s~ste~
where diagonally opposite wheels are braked by one CirCUIt.
The system assures a level of braking control if one circuit
should fail.

6

6
Brake pedal
Brake vacuum booster
Master cylinder
Front wheel caliper

5. Rear wheel caliper
6. Brake disc
7. Parking brake lever

7

6

6
87921>$51448 _

Fig. 1. Four wheel disc brake system

GENERAL
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Brakes-General
The ASS system can be simplified into four basic compo
nents that operate in a closed loop. See Fig. 4. The wheel
speed sensors at all four wheels measure wheel speed. The
control unit constantly compares these signals to determine
when one wheel is not rotating at the same speed as the oth
ers-indicating a potential lock-up condition. Using this infor
mation, the control unit regulates the opening and closing of
the solenoid valves to adjust the fluid (hydraulic) pressure to
the calipers.

0)

II
,

87926

Rg. 2. Brake disc and caliper. Airflow over the brakes (arrows) helps
cool the caliper and disc.

CD

ANTI-LOCK BRAKING SYSTEM (ABS)
The ASS system, used on some late models, was devel
oped to ensure optimum braking ability under widely varying
road and weather conditions. See Fig. 3. The system monitors
and automatically controls braking at the front wheels individ
ually and the rear wheels as a pair-preventing the wheels
from locking during emergency braking situations. Steering
control is maintained during braking and the shortest possible
stopping distance is achieved. The ASS system only operates
during emergency stops or hard braking. During most normal
braking situations, the system is not in operation.

3. Pressure regulator
in ABS unit
4. Brake caliper

Fig. 4. Basic representation ABS system closed-loop operation.

1

1

1. Wheel speed sensors
2. ABS unit
3. ABS electronic control unit

87929

1. Wheel speed sensor
2. Control unit

1

Rg. 3. Schematic of ABS system.

ANTI-LOCK BRAKING SYSTEM (ABS)

3

2

1
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Brakes-General
The ABS unit is shown in Fig. 5. The pump pressurizes the
accumulator to provide power assist normally provided by the
vacuum booster. The accumulator holds enough pressure in
the system to provide power assist for approximately twenty
stops if the pump should fail. The ABS system is able to mon
itor itself and if there is a sensor or control system failure it will
revert to the non-ABS mode.

500-3

WARNING

On cars with ABS, dangerously high pressure may be retained
in the system, even though the car is not running or has not
been driven recently. Before loosening any components, de
pressurize the system by disconnecting the battery negative
cable and pressing the brake pedal 25 to 30 times, or until
there is a noticeable increase in pedal effort. Never attempt to
open the pressure accumulator.

NOTE

For information on replacing the ABS unit, see 521 Brake
Master Cylinder. For ABS wiring and ABS wheel speed sen
sor testing, see 371 Wiring Diagrams, Fuses and Relays

NOTE

The control unit has the capability to detect and store fault
codes, although retrieving these faults codes requires special
test equipment. See an authorized Saab dealer for additional
information on ABS fault codes.

To replace ASS wheel speed sensor
Replacement of wheel speed sensors is similar for either
the front or the rear. The sensor is a sealed unit and cannot be
repaired. Be sure to have a new fiber washer on hand when
removing or replacing the sensor. The washer is used to pre
cisely set the air gap between the sensor and the toothed
wheel.

1. Working in the engine compartment, disconnect the
negative battery cable and the wheel speed sensor
connectors. See Fig. 6.

NOTE

The wheel speed sensor connectors for the rear wheels are
located under the rear seat.

87930-85/172

1. Brake fluid reservoir
2. Pump

3. Accumulator
4. Master cylinder

-------

-

---

Fig. 5. ABS unit.

The ANTI-LOCK and the BRAKE FLUID warning lamps in
the instrument cluster monitor the system. The ANTI-LOCK
warning lamp will light up if a problem or fault occurs in the
ABS system. The BRAKE FLUID warning lamp will light up if
the brake fluid level in the reservoir falls too low. See an au
thorized Saab dealer if either warning lamps come on.

WARNING

If the ANTI-LOCK and the BRAKE FLUID warning lamp
should come on, the car must not be driven. Brake failure may
occur. Have the problem corrected promptly by an authorized
Saab dealer.

Fig. 6. Location of front wheel speed sensor connectors (arrows).

2. Raise the car and support it with jackstands. Remove
the road wheels.

WARNING

Make sure the car is well supported with jackstands. Never
use just a jack to support a car.

ANTI-LOCK BRAKING SYSTEM (ABS)
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3. Remove the sensor harness from the steering member.
Carefully pull the sensor lead through the rubber grom
met in the wheel arch. See Fig. 7.

NOTE
The rubber grommets for the rear wheel speed sensors are lo
cated in the floor pan and can be found by tracing the harness
from the wheel.

Fig. 9.

Rear wheel speed sensor retaining screw being removed.

NOTE
When removing rear wheel speed sensors, remove the parking
brake cable guide from the suspension spring link then remove
the wheel speed sensor hamess from the clips. See Fig. 11.

Fig. 7.

Front ABS wheel speed sensor harness guide A and rub
ber grommet B.

4. Remove the wheel speed sensor. See Fig. 8 and Fig. 9.

Fig. 10. Plastic sleeve being removed from sensor housing.

6. Clean out the sensor housing in the steering member
or axle. Spin the wheel hub slowly and clean out any
debris in the toothed wheel.

Fig. 8.

Front wheel speed sensor retaining screw being removed.

5. Remove the plastic sleeve from the sensor housing.
See Fig. 10.

ANTI-LOCK BRAKING SYSTEM (ABS)

7. Working at the bench, clamp the sensor adjusting
sleeve in a vice and remove the setscrew. See Fig. 12.
Remove the sensor from the adjusting sleeve.

CAUTION
Clamp only the sensor sleeve. Do not clamp the metal part of
the sensor, as this will damage it.

Brakes-General
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CAUTION
The fiber spacer has a thickness of 0.6S mm to provide the
sensor with the proper clearance to the toothed wheel. Do not
spin the toothed wheel until the sensor has been completely
installed. If the fiber washer is damaged, the sensor may be
incorrectly installed.

Specification
• ABS wheel speed
sensor air gap

Fig. 11. Parking brake cable guide (A) and wire harness clip (8)
holding wheel speed sensor harness to rear suspension
spring link.

0.65 mm (0.026 in.)

10. Install the wheel speed sensor and tighten the retaining
screw. See Fig. 8 or 9 above.
11. Gently press the sensor body against the sensor wheel
then tighten the setscrew.
The remainder of installation is the reverse of removal.
Check that the ABS warning light comes on for several sec
onds when starting the engine. It should then go out.

BRAKES TROUBLESHOOTING
This troubleshooting section applies mainly to the mechan
ical and hydraulic components regardless of whether or not
the car is equipped with ABS. It is important to realize that
ABS only operates when one or more wheels are about to lock
during emergency or otherwise hard braking. It is very unlikely
that ABS components are the cause of more conventional
brake noise or grabbing symptoms.

Fig. 12. Setscrew being removed from wheel speed sensor
sleeve.

8. Clean any debris from the end of the wheel speed sen
sor and sensor sleeve using a wire brush. Lightly lubri
cate the sensor body.
9. Glue a new fiber spacer to the tip of the wheel speed
sensor. Install the new sensor in the sensor sleeve.

NOTE
This troubleshooting section does not specifically include
troubleshooting for ASS. If an ASS system fault exists, see an
authorized saab dealer who has the necessary training and
diagnostic equipment to properly service the system.

The most common brake problems and repairs involve the
brake calipers, pads, and brake discs since these compo
nents are exposed to heat, water, chemicals, and corrosion.

BRAKES TROUBLESHOOTING

500-6

Brakes-General
Table a. Brake Troubleshooting
Probable cause

Symptom
1. Brake squeak or
squeal

2. No brakes, pedal
goes to floor

I

Corrective action

a. Nonnal condition

a. See 516 Brake Discs

b. Brake pads installed incorrectly

b. Check installation. 517 Brake Pads

c. Calipers or brake pads binding,
brake caliper guide pins or caliper
dirty or corroded

c. Clean calipers and/or guide pins. 523 Brake Calipers, 517
Brake Pads

d. Brake pad lining wom

d. Install new pads. 517 Brake Pads

e. Brake pad linings heat-glazed or oilsoaked

e. Replace brake pads. Clean discs. Replace leaking calipers as
required. 517 Brake Pads, 516 Brake Discs, 523 Brake Calipers

a. Brake fluid level too low

a. Check fluid level. Check for leaks. Fill and bleed system. 520
Brake Fluid and Brake Bleeding

b. Master cylinder faulty

b. Replace master cylinder. 521 Brake Master Cylinder

c. Failed line or hose, loose union, or
other major fluid leak

c. Check for leaks. Fill and bleed system. 522 Brake Lines

3. Low pedal, (brakes
properly bled, no
signs of leakage)

a. Master cylinder faulty

a. Replace master cylinder. 521 Brake Master Cylinder

4. Pedal feels spongy
or brakes work only
after pedal is
pumped

a. Insufficient brake fluid

a. Check fluid level. Check for leaks. Fill and bleed system. See
520 Brake Fluid and Brake Bleeding

5. High pedal effort
required (braking
perfonnance poor)

6. Brakes pulsate,
chatter, or grab

7. Uneven braking, car
pulls to one side

8. Brakes drag, bind,
or overheat

9. Brakes make loud
clunk when backing
up

b. Air in brake fluid

b. Bleed system. 520 Brake Fluid and Brake Bleeding

c. Master cylinder faulty

c. Replace master cylinder. 521 Brake Master Cylinder

d. Leaking line and hose unions

d. Check for leaks. Fill and bleed system. 522 Brake Lines

a. Brake pads wet

a. Use light pedal pressure to dry brakes while driving.

b. Brake pads heat-glazed or oil-soaked

b. Replace brake pads. Clean discs. Replace leaking calipers as
required. 517 Brake Pads, 516 Brake Discs, 523 Brake Calipers

c. Vacuum booster or vacuum
connections faulty (non-ABS cars
only)

c. Inspect vacuum lines and check valve. Test booster and replace
as required. 541 Brake Vacuum Booster

d. Faulty master cylinder

d. Replace master cylinder. 521 Brake Master Cylinder

a. Warped brake discs

a. Recondition or replace discs. 516 Brake Discs
b. Recondition brakes. 517 Brake Pads

b. Brake pads wom
c. Brake pads heat-glazed or oil-soaked

c. Replace brake pads. Clean discs. Replace leaking calipers as
required. 517 Brake Pads, 516 Brake Discs, 523 Brake Calipers

a. Incorrect tire pressures

a. Check and correct tire pressures. See 1 LUBRICATION AND
MAINTENANCE

b. Brake pads heat-glazed or oil-soaked

b. Replace brake pads. Clean discs. Replace leaking calipers as
required. 517 Brake Pads, 516 Brake Discs, 523 Brake Calipers

c. Brake caliper or brake pads binding

c. Clean and recondition brakes. Check parking brake adjustment.
517 Brake Pads, 516 Brake Discs, 523 Brake Calipers, 551
Parking Brake

d. Brake fluid contaminated

d. Drain, flush, refill, and bleed brake system. 520 Brake Fluid and
Brake Bleeding

e. Wom tires or suspension
components

e. See 6 STEERING AND WHEEL ALIGNMENT, 7 SUSPENSION

a. Parking brake dragging

a. Adjust parking brake. Replace caliper or caliper retum spring.
551 Parking Brake

b. Brake caliper or brake pad binding

b. Clean and recondition brakes. 517 Brake Pads, 516 Brake
Discs, 523 Brake Calipers

c. Master cylinder faulty

c, Replace master cylinder. 521 Brake Master Cylinder

a. Caliper yoke wom

a. Replace caliper assembly. 523 Brake Calipers

b. Caliper guide pins wom or pre-set

b. Replace guide pins. 523 Brake Calipers

bend in pin no longer exists

BRAKES TROUBLESHOOTING
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General

TABLES
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Inspecting and Replacing
Brake Discs

a. Front Brake Disc Applications
b. Rear Disc Specifications
c. Front Disc Specifications

516-1
516-2

To remove brake disc

GENERAL

516-1
516-1
516-1

Splash shield

Fig. 1 is an exploded view of the front disc brake. Two types
of front discs-ventilated and solid-are used on cars cov
ered by this manual, depending on models and model year.
See Table a. The rear discs are solid on all models. The brake
disc is bolted to the wheel hub and can be removed once the
caliper is removed.

Table a. Front Brake Disc Applications
Model year and Model

Disc type

1985 through 1987900

Solid

1985 and 1986 900s

Ii Solid

1985 Turbo

Solid

1987900s

Ventilated

1986 through 1987 Turbo,
including convertible

Ventilated

1988 and later, All

Ventilated

Locating stud
(1988 and later)
Fig. 1. Front disc assembly (ventilated front disc shown).

Brake discs must be replaced when they cannot be resur
faced without exceeding the specified minimum thickness giv
en below.

Discs and brake pads are subject to the greatest wear and
are the components most often requiring service. While it pos
sible to restore the brakes by replacing only the brake pads,
the discs should be resurfaced or replaced at the same time to
achieve full braking performance and to maximize pad life.

Brake discs that are glazed or lightly scored may be resur
faced. Cracked discs should always be replaced. Discs
should be replaced or resurfaced in pairs only. If the disc is be
ing resurfaced, both faces should be resurfaced by equal
amounts. See Table b and Table c for disc specifications.

INSPECTING AND REPLACING
BRAKE DISCS

Table b. Rear Disc Specifications

Inspecting the brake discs should be done during regular
service or when the brakes are reconditioned. The discs
should be checked for cracks, scoring, glazing and warpage.

thickness (new)

9.0 mm (0.354 in.)

thickness (wear limit)

7.0 mm (0.276 in.)

brake surface lateral runout
(maximum)

0.1 mm (0.004 in.)

Table c. Front Disc Specifications
Solid disc

Ventilated disc (1986-1987)

Ventilated disc (1988 and later)

thickness (new)

12.7 mm (0.50 in.)

20 mm (0.784 in.)

23.5 mm (0.93 in.)

thickness (wear limit)

11.2 mm (0.441 in.)

I 18 mm (0.709 in.)

21.5 mm (0.85 in.)

brake surface lateral runout
(maximum)

0.1 mm (0.004 in.)

!

0.08 mm (0.003 in.)

0.1 mm (0.004 in.)

I
INSPECTING AND REPLACING BRAKE DISCS
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Brake Discs

NOTE
If the brake pads are soaked with oil, grease, or brake fluid,
the cause of the contamination must be found and corrected
before new brake pads or discs are installed.

To remove brake disc
New replacement brake discs should be cleaned with a
grease-free solvent, such as brake cleaner, before installing
the caliper and brake pads. The procedure below applies to
front and rear brake discs.
1. Raise the car and support it with jackstands. Remove
the wheel.
Fig. 2. Caliper removed from disc and suspended using stiff
wire.
WARNING
Make sure the car is well supported with jackstands. Never
use just a jack to support a car.

2. Remove the brake pads as described in 517 Brake

Pads.

WARNING
Friction materials in the brake pads may contain asbestos fi
bers. Avoid breathing any asbestos fibers or dust. Always use
a respirator. Do not create dust by grinding or sanding, or by
cleaning the pads or disc with compressed air.

3. Without removing the flexible brake hose, remove the
caliper as described in 523 Brake Calipers. Suspend
the caliper from the body using stiff wire. See Fig. 2.

CAUTION
Do not allow the removed caliper to hang by the flexible brake
hose.

NOTE
If the brake hose remains connected, it will not be necessary
to bleed the brakes.

4. Remove the disc mounting screws or road wheellocat
ing stud (where applicable). See Fig. 3.

INSPECTING AND REPLACING BRAKE DISCS

Fig. 3. Arrows show locating stud and disc mounting screw.

NOTE
• On 1985 through 1987 models, the disc is mounted with two
screws. On 1988 and later cars, the disc is mounted with a
screw and a locating stud.
• Use a penetrating oil in advance to help loosen corroded
screws. Keep penetrating oil away from rubber parts.

5. Remove the brake disc from the wheel hub. See Fig. 4.

NOTE
If the disc is frozen to the hub, tap it loose with a soft faced
mallet.

•

Brake Discs
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Tightening torques

Fig. 4. Disc being removed from hub.

Installation is the reverse of removal. Use a new caliper
mounting bolt locking plate when installing the caliper. Rein
stall the brake pads and gently pump the brake pedal several
times to seat the pads on the disc. Install the wheels and tight
en the wheel lugs. Test the footbrake and parking brake func
tions.

• front brake caliper to
steering member
110 to 130 Nm (81 to 96 ft-Ib)
(1985 to 1987)
• front brake pad carrier
to steering member (1988
models and later) ..... 70 to 110 Nm (52 to 81 ft-Ib)
• rear brake caliper to axle
(1985 to 1987)
70 to 90 Nm (52 to 66 ft-Ib)
• rear brake pad carrier to axle (1988 models
40 to 54 Nm (30 to 49 ft-Ib)
and later)
• road wheel locating stud
to wheel hub
25 to 30 Nm (18 to 22 ft-Ib)
• wheel to wheel hub
lug nuts
90 to 110 Nm (66 to 88 ft-Ib)
lug bolts
105to125Nm(77to92ft-lb)
• all other fasteners
M5 bolt
5 Nm (44 in-Ib)
M6 bolt
10 Nm (89 in-Ib)
M8 bolt
20 Nm (15 ft-Ib)
M10 bolt
40 Nm (30 ft-Ib)

INSPECTING AND REPLACING BRAKE DISCS
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Inspecting Brake Pads
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Replacing Brake Pads
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To replace front brake pads
(1985-1987 models)

To replace rear brake pads
(1985-1987 models)
To replace front brake pads
(1988 and later models)
To replace rear brake pads
(1988 and later models)

517-4
517-6
517-8
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GENERAL
Since the disc brake assemblies and the parking brake are
self-adjusting it is not possible to judge the condition of the
brake pads from brake pedal travel or from the parking brake
lever. Pads should be inspected during regular service or
when any abnormal brake noise is noticed. The brake discs
should also be inspected during pad replacement as de
scribed in 516 Brake Discs.

INSPECTING BRAKE PADS
Inspection of the brake pads can be done after removing
the road wheel. The pads are made up of friction material and
are designed to wear away. Pad thickness is measured by
how much friction material is left. See Fig. 1.

WARNING

• Do not reuse any self-locking nuts or bolts. These fasteners
are designed to be used only once and should be replaced
anytime they are loosened or removed.
• Friction materials in the brake pads may contain asbestos fi
bers. Avoid breathing any asbestos fibers or dust. Always use
a respirator. Do not create dust by grinding or sanding, or by
cleaning the pads or disc with compressed air.

Fig. 1. Disc brake pads as viewed through opening in caliper
(road wheel removed). Minimum brake pad thickness
shown by dimension A.

Brake Pad Lining
NOTE

The front brake pads will usually wear out before the rear pads
owing to the fact that the front brakes do most of the stopping.

Always replace brake pads in complete sets. If the old pads
are to be reinstalled, make sure they are refitted in their origi
nallocations. Inspect other parts such as springs, shims, hos
es, and cables and replace as necessary.

Model

Minimum thickness
(dimension A)

1985 to 1987 models

1.0 mm (0.04 in.)

1988 and later models

4.0 mm (0.16 in.)

REPLACING BRAKE PADS
The brake pads can be easily replaced without disconnect
ing the flexible brake hose or the handbrake cable. This elimi
nates the need to bleed the brake system. In some cases,
special tools may be required to replace the pads. Read the
procedures completely before starting the job.

REPLACING BRAKE PADS
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CAUTION
Different brake pads are used on different models. In addition,
some models require different inner and outer front brake
pads. Check with an authorized Saab dealer for the latest in
parts infonnation.

To replace front brake pads (1985-1987
models)
Fig. 2 shows the front brake assembly used on 1985
through 1987 models. Owing to the self-adjusting caliper as
semblies, the caliper piston ratchets out as the brake pads are
used up. In order to fit the thicker new pads to the caliper, the
piston needs to be screwed back into the caliper housing and
this requires a special tool. See Fig. 3.

1

89007

Fig. 3. Special brake piston wrench (Saab tool no, 8996043) need
ed for pad replacement,

WARNING
Make sure the car is well supported with jackstands. Never
use just a jack to support a car.

2. Release the parking brake. Remove any rust and de
bris hom the brake disc.

7

3. Working at the caliper, push the parking brake lever to
wards the sliding yoke and unhook the parking brake
cable from the lever.

CAUTION
The parking brake lever must operate correctly. If the lever
sticks, the pads will not fully release from the brake disc. This
can lead to premature brake pad wear or even brake system
failure due to the constant heat.

NOTE
Check the operation of the parking brake lever by pushing it
fully towards the yoke and then releasing it. The retum spring
should cause the lever to snap back and contact the yoke. If
the parking brake lever does not fully release, the lever is
sticking in the caliper or the lever return spring is damaged. If
the lever cannot be made to move freely, the caliper must be
replaced as described under 523 Brake Calipers.

9
1. Sliding yoke
2. Indirect piston
3. Direct piston

4.
5.
6.
7.

Parking brake lever
Inner brake pad
Outer brake pad
Piston housing

a.
9.
10.
11.
12.
13.

89006-54304

U-c1ip
Damper (anti-rattle clip)
Anti-rattle spring
Parking brake lever return
spring
U-clip retaining pin
Bleeder

Fig. 2. Front brake assembly used on 1985 through 1987 models,

1. Raise the car and support it with jackstands. Remove
the front wheels.

REPLACING BRAKE PADS

4. Reconnect the parking brake cable to the lever. Check
that the parking brake cables are correctly adjusted by
checking for a small gap between the parking brake le
ver and yoke. Measure the gap as shown in Fig. 4. If
the clearance is incorrect, adjust the parking brake ca
bles as described in 551 Parking Brake.
5. Remove the small retaining pin at the bottom of the U
clip, then pull the U-c1ip from the caliper. If necessary,
gently pry the U-clip out evenly using a large screwdriver.

Brake Pads
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CAUTION
Do not step on the brake pedal or apply the parking brake with
the brake pads removed. The piston will be forced out of the
caliper making it impossible to reinstall the pads without re
moving the caliper.

7. Clean the caliper assembly using brake cleaner and a
small wire brush. Be careful not to damage rubber
seals with the wire brush. Check that the yoke slides
freely in its groove in the caliper.
8. Lubricate the sliding surfaces between the caliper and
yoke using Gleitmo 540 lubricant, which is available
from an authorized Saab dealer. See Fig. 6.

Sliding yoke
Fig. 4. Parking brake lever gap being measured. Cable must be con
nected to lever when making measurement.

Parking brake adjustment
parking brake lever to
caliper clearance

O.S±O.1 mm (O.019±O.003 in.)

NOTE
Observe the position of the damper (anti-rattle clip) behind the
U-clip. During installation, the damper should be reinstalled in
the same position.

6. Remove the inner and outer pads from the caliper. The
pads can be removed from the caliper by grabbing the
pad using large pliers. As an alternative, a special
brake pad puller is available to help remove the pads.
See Fig. 5.

89012-S7080

Ag.6. Sliding surfaces of yoke to be lubricated using special grease
(Gleitmo 540).

9. Using the special brake piston wrench, engage the pins
of the wrench in the piston face and rotate the piston
clockwise. See Fig. 7. Remove the wrench and push
the piston into the caliper. If necessary, gently pry the
piston in using a screwdriver. Repeat the process until
the pads can be fitted.

CAUTION
Do not thread the piston in beyond the face of the caliper. See
Fig. 8. The piston seal and dust cover can be damaged. If the
piston is threaded all the way in and there still is not enough
clearance to install the pads, install the wrench to the piston
and carefully slide the yoke away from the caliper. Continue to
thread the piston in until the pads can be fitted.
Fig. 5.

Brake pads being removed from caliper. Special brake
pad puller (Saab tool no. 8995771) shown.

REPLACING BRAKE PADS
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NOTE

NOTE

The piston can only be rotated a small amount at one time
with the wrench. After rotating the piston about 1/4 tum, re
move the wrench and push the piston in.

Saab recommends thai the U-c1ips and dampers (anti-rattle
clips) be replaced whenever replacing brake pads. The U
clips are pre-bent to help prevent brake noise (clunking noise
when backing up). During nonnal use, the bends in the U-c1ips
tend to straighten out and the damper spring tension tends to
weaken.

11. Pull up the handbrake lever in the passenger compart
ment 7 notches (clicks). Start the engine and gently
pump the brake pedal several times. Release the lever
and then raise it 9 to 10 notches. The parking brake
should now be fully applied.

NOTE
Pulling up the hand brake lever 7 notches blocks the self ad
justing mechanism of the caliper and prevents over adjust
ment. If the caliper is over adjusted, the brake pads will drag.
Fig. 7. Special wrench (Saab part no, 8996043) used to screw cal
Iper piston In, Rotate piston clockwise only.

12. Install the road wheels and lower the car. Check the
brake fluid level and top up as necessary.
NOTE
Pushing the caliper piston in may cause brake fluid to over
flow the master cylinder reservoir. To prevent this, use a
clean syringe or some equivalent to remove some fluid from
the reservoi r.

WARNING
New brake pads require some break-in. Allow for slightly long
er stopping distances for the first 100 to 150 miles of city driv
ing, and avoid hard stops.

Tightening torque
• wheel to wheel hub
(lug nuts)

90 to 110 Nm (66 to 88 ft-Ib)

To replace rear brake pads (1985-1987 models)
Fig. 9 shows the rear brake assembly on 1985 through
1987 models.

1. Raise the car and support it with jackstands. Remove
the rear wheels.
Fig. 8.

Piston shown flush to face of caliper (arrow). Piston must
• not be threaded beyond this point. If necessary, carefully
slide yoke away from caliper to rotate piston in further.

WARNING
Make sure the car is well supported with jackstands. Never
use just a jack to support a car.

10. Install the new brake pads, damper and U-clip. Install a

new retaining pin in the U-c1ip.

REPL4CING BRAKE PADS

2. Using a 2.5 mm drift, tap out the brake pad retaining
pins. See Fig. 10.

Brake Pads
1

517-5

NOTE

• The brake pad shims are located on the rearof the pads. La
bel the shims during removal, as they are different between
the left and right wheels.
• The pads can be removed from the caliper by grabbing them
with a large pliers. As an altemative, a special brake pad puller
is available to help remove the pads. See Fig. 11.

1. Caliper housing
2. Brake pads
3. Damper (anti-rattle clip)

4. Brake pad retaining pins
5. Bleeder
Fig. 11. Brake pads being removed from caliper. Special brake

pad puller (Saab tool no. 89 95 771) shown.
Fig. 9.

Rear brake assembly used on 1985 through 1987 models.

CAUTION

Do not step on the brake pedal with the brake pads removed.
The piston will be forced out of the caliper.

4. Clean and inspect the caliper assembly, the pad retain
ing pins, and the shims using brake cleaner and a small
wire brush. Replace any worn components. Be careful
not to damage rubber seals with the wire brush. Inspect
the piston rubber dust cover and replace if necessary.
5. Using a screwdriver, gently push the piston back into
the caliper. Install the new brake pads with the shims.

CAUTION
Fig. 10. Brake pad retaining pins being tapped out of caliper.

Push the piston in just far enough to install the new brake
pads. Pushing the piston in too far may damage the piston
seals.

NOTE

Observe the position of the damper (anti-rattle clip) behind the
retaining pins. During installation, the damper should be rein
stalled in the same position.

3. Remove the inner and outer pads together with pad
shims.

NOTE

Pushing the caliper piston in may cause brake fluid to overflow
the master cylinder reservoir. To prevent this, use a clean sy
ringe or some equivalent to first remove some fluid from the
reservoir.

REPLACING BRAKE PADS
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6. Install the damper (anti-rattle clip) and the pad retaining
pins. Tap the retaining pins in using a drift until they are
fully seated.

1. Raise the car and support it with jackstands. Remove
the front wheels.

7. Install the road wheels and lower the car. Gently pump
the brake pedal several times to seat the pads. Check
the brake fluid level and top up as necessary.

WARNING

Make sure the car is well supported with jackstands. Never
use just a jack to support a car.

WARNING

2. Working through the opening in the caliper, press the
brake piston back into the caliper housing using large
pliers. See Fig. 13.

New brake pads require some break-in. Allow for slightly long
er stopping distances for the first 100 to 150 miles of city driv
ing, and avoid hard stops.

3. While holding the lower guide pin stationary, remove
the brake caliper mounting bolt from the end of the
guide pin. See Fig. 14.

Tightening torque
• wheel to wheel hub
(lug nuts)

4. Swing the caliper up out of the way and remove the
brake pads. See Fig. 15.

90 to 110 Nm (66 to 88 ft-Ib)

CAUTION

To replace front brake pads (1988 and later
models)

Do not step on the brake pedal with the brake pads removed.
The piston will be forced out of the caliper damaging the seals.

Fig. 12 shows the front brake assembly used on 1988 and
later models.

1

11

1.
2.
3.
4.
5.
6.

Brake piston
Piston seal
Dust boot
Caliper housing
Brake pads
Guide pin boot

7. Guide pin
8. Caliper mounting bolt

(always replace)
9. Bleeder
10. Dust cap
11. Brake pad carrier

Fig. 12. Exploded view of front brake assembly (1988 and later
models).

REPLACING BRAKE PADS
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NOTE
To prevent the piston from creeping out of the caliper, place a
strong rubber band around the piston and caliper to hold the
piston in.

5. Clean and inspect the caliper assembly, the guide pin,
and the pad carrier using brake cleaner and a small
wire brush. Replace any worn parts. Be careful not to
damage rubber seals with the wire brush. Inspect the
rubber dust covers for the piston and the guide pins.
Replace if necessary. Lightly lubricate the guide pins.

Fig. 13. Piston being pressed into caliper housing.

6. Using large pliers and a protective cloth covering the
piston, press the piston back into the caliper just
enough to install the new pads.
7. Install the new pads into the pad carrier and pivot the
caliper down into position. If necessary, push the lower
guide pin in as the caliper is lowered into position.
8. Install a new caliper mounting bolt in the lower guide
pin and tighten it while holding the guide pin stationary.

WARNING
Do not reuse the caliper self-locking mounting bolts. These
are designed to be used only once and should be always be
replaced.

Tightening torque
Fig. 14. Caliper mounting bolt being removed from lower guide
pin. Open-end wrench (arrow) being used to hold gUide
pin stationary.

• caliper mounting bolt
to guide pin

30 to 35 Nm (22 to 26 ft-Ib)

9. Install the road wheels and lower the car. Gently pump
the brake pedal several times to seat the pads. Check
the brake fl uid level and top up as necessary.

Tightening torque

• wheel lug bolts

105 to 125 Nm (77 to 92 ft-Ib)

WARNING
New brake pads require some break-in. Allow for slightly long
er stopping distances for the first 100 to 150 miles of city driv
ing, and avoid hard stops.

Fig. 15. Caliper (A) pivoted up to remove brake pads. Arrows
show brake pads.

REPLACING BRAKE PADS
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To replace rear brake pads (1988 and later
models)
Fig. 16 shows the rear brake assembly used on 1988 and
later models.
1. Raise the car and support it with jackstands. Remove
the rear wheels.

WARNING
Make sure the car is well supported with jackstands. Never
use just a jack to support a car.

2. Disconnect the parking brake cable from the lever at
the caliper. See Fig. 17.

Fig. 17. Parking brake cable being disconnected from caliper.

3. Remove the plug covering the piston adjusting screw.
See Fig. 18.

5. Remove the dust caps from the guide pins then un
screw the upper and lower guide pins using a 7 mm in
ternal-hex head wrench. See Fig. 20.

4. Loosen the piston adjusting screw using a 4 mm inter
nal-hex head wrench until the piston moves against its
stop. See Fig. 19.

1.
2.
3.
4.

Guide pin plug
Boot
Guide pin (1 of 2 shown)
Bleeder

5.
6.
7.
8.

Dust cap
Piston seal
Piston seal
Dust boot

Fig. 16. Exploded view of rear brake assembly used on 1988 and later
models.

REPLACING BRAKE PADS

6. Remove the pad retaining clip. See Fig. 21.

9.
10.
11.
12.

Brake pads
Brake pad carrier
Pad retaining clip
Brake caliper

13. Parking brake lever
14. Piston adjusting screw
15. Plug for piston adjusting
screw

Brake Pads

Fig. 18. Piston adjusting screw plug being removed using

517-9

Fig. 21. Pad retaining clip being removed,

wrench (arrow),
7. Remove the caliper from the pad carrier. Remove the
brake pads from the carrier. See Fig. 22.

Fig. 19. Internal-hex head wrench (arrow) to loosen piston ad

justing screw,

Fig. 22. Caliper being removed from pad carrier, Brake pad with

spring clip (arrow) is on piston side of caliper,

CAUTION
Do not step on the brake pedal with the brake pads removed,
The piston will be forced out of the caliper,

NOTE
To prevent the piston from creeping out of the caliper, place a
strong rubber band around the piston and caliper to hold the
piston in,

Fig. 20. Lower guide pin being removed from caliper, Upper

guide pin shown at arrow,

8. Clean and inspect the caliper assembly, the guide pins,
and the pad carrier using brake cleaner and a small
wire brush. Replace any worn parts. Inspect the rubber
dust covers for the piston and the guide pins. Replace
if necessary.

REPLACING BRAKE PADS
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CAUTION
Be careful not to damage rubber seals with the wire brush.

9. Using large pliers and a protective cloth overthe piston,
press the piston back into the caliper.
10. Install the new pads in the pad carrier then install the
caliper.
11. Install and tighten the guide pins then install the guide
pin dust caps.

NOTE
No lubrication is specified for the rear guide pins.

13. Turn the piston adjusting screw all the way. See Fig. 19
above. Then back the screw out 1/4 to 1/2 turn. Check
that the brake disc rotates freely.
14. Install the plug for the adjusting screw then reconnect
the parking brake cable.
15. Check the adjustment of the parking brake cable as de
scribed in 551 Parking Brake. Adjust the cable if nec
essary.
16. Install the road wheels and lower the car. Gently pump
the brake pedal several times to seat the pads. Check
the brake fluid level and top up as necessary.

WARNING
New brake pads require some break-in. Allow for slightly long
er stopping distances for the first 100 to 150 miles of city driv
ing, and avoid hard stops.

Tightening torque
• rear caliper to pad carrier
(guide pins)
25 to 30 Nm (18 to 22 ft-Ib)

12. Install the pad retaining clip as shown above in Fig. 21.

REPLACING BRAKE PADS

Tightening torque
• wheel to wheel hub
(lug bolts)

105 to 125 Nm (77 to 92 ft-Ib)
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520 Brake Fluid and Brake Bleeding
General

520-1

To bleed brake system (cars with ABS)

Bleeding and Changing Brake Fluid .. 520-1
520-1
Bleeding the Brake System
To bleed brake system (cars without ABS). . . 520-1

GENERAL
Brake fluid has the job of transmitting the force applied at
the pedal to the brake pads. In order for the fluid to properly
transmit the force, it must be "free of air and moisture. Because
of the moisture-absorbing properties of brake fluid, it is essen
tial that the fluid be replaced on a regular basis to prevent cor
rosion of brake parts and brake system failure. See 110
Maintenance Program for the specified intervals for chang
ing brake fluid.

BLEEDING AND CHANGING BRAKE
FLUID
Bleeding is the process used to purge air bubbles or flush
contaminated fluid from the system. Bleeding brakes periodi
cally is good preventative maintenance, but it is also essential
any time the system has been opened, such as when discon
necting a brake line. A spongy feeling brake pedal is a sign
that brakes may need to be bled.
Bleeding the brake system can be done using pressure
bleeding equipment, vacuum bleeding equipment, or by con
ventional means using two people.

WARNING
• Brake fluid is poisonous. Wear safety glasses when working
with brake fluid. Wear rubber gloves to prevent brake fluid
from entering the bloodstream through cuts of scratches. Do
not siphon brake fluid with your mouth.
• Brake fluid is considered a hazardous waste. Catch brake
fluid in a suitable container. Dispose of brake fluid in a manner
that is mindful of the environment and meets ordinances gov
eming disposal of wastes.
• On cars equipped with ABS, the ABS system is self-pressur
izing and maintains very high hydraulic pressure, as much as
210 bar (3045 psi). Before working on any part of the ABS sys
tem, switch off the ignition and disconnect the cable from the
battery negative (-) terminal.

520-2

TABLES

a. Order for Bleeding Brakes
(Cars without ABS)

520-1

NOTE
It is good practice to flush the clutch hydraulic system when
ever the brake fluid is being changed. See 412 Clutch Con
trol to bleed the clutch hydraulic system.

Bleeding the Brake System
The procedure below is for bleeding the brakes using a
manual method and requires a helper. When using other
methods-such as vacuum or pressure bleeding equipment,
follow the instructions given by the equipment's manufacturer.

CAUTION
Use only DOT 4 brake fluid. Do not use silicone based
(DOT 5) brake fluid.

To bleed brake system (cars without ABS)
Bleeding the brakes or replacing the brake fluid must be
done in a particular order as shown in Table a.

CAUTION
Brake fluid absorbs moisture from the air. Add only unused flu
id to the system and only from well-sealed or previously un
opened containers. Do not use fluid expelled from the system,
even if it is fresh fluid.

Table a. Order for Bleeding Brakes
(Cars without ASS)
1985-1987 models

1988-1989 models

1. Right front wheel

1. Left rear wheel

2. Left rear wheel

2. Right front wheel

3. Left front wheel

3. Right rear wheel

4. Right rear wheel

4. Left front wheel

1. Check the level of the brake fluid in the master cylinder
reservoir. If only bleeding the brakes, top up the reser
voir using fresh brake fluid from a sealed container.

GENERAL

520-2

Brake Fluid and Brake Bleeding

• Brake fluid -

DOT 4

NOTE
• When replacing the brake fluid, remove as much of the old
fluid from the reservoir as possible, then fill the reservoir with
new brake fluid. Plan to have approximately 1.2 liters of new
fluid on hand to flush the system.

if
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• Brake fluid is very harmful, especially to paint and rubber
parts. Spilled brake fluid should be cleaned up immediately.

II

I

2. Starting at the first caliper listed in Table a, place a hex

~~-_V

wrench over the caliper bleeder. Then connect a length
of clear tubing to the bleeder. Place the other end of the
tube in a container. See Fig. 1.

87938-85/460

Fig. 2.

Front caliper bleeder (arrow).

5. Repeat the above from procedure (step 1 through step

4) bleeding the next caliper in the order given above in
Table a.

To bleed brake system (cars with ASS)
On cars with ABS the front brakes must be bled first. The
front brakes can be bled using pressure bleeding equipment
or they can be bled manually. The rear brakes are bled using
the ABS pump as described below.

Fig. 1. Tube and container to bleed brake caliper. Arrow shows
wrench on bleeder.

1. Bleed the front brakes using the technique described
above. Bleed the right front caliper then the left front
caliper.

NOTE
NOTE
The bleeder is a small hex-head fitting with a hollow center
and usually has a rubber dust boot over it. See Fig. 2.

3. Have a helper pump the brake pedal slowly three times
and hold it down.

4. Open (unscrew) the bleeder about 1/2 turn. As the ped
al goes to the floor and the fluid stops flowing, close the
bleeder. Release the pedal and repeat step 3 until the
pedal feels hard or all of the air has been expelled from
the system.

• When replacing the brake fluid, remove as much of the old
fluid from the reservoir as possible, then fill the reservoir with
new brake fluid.
• When replacing the brake fluid, remove at least 1 pint (500
cc) of brake fluid from each caliper to completely expel the old
fluid.

2. Bleed the rear calipers by connecting a length of clear
tubing to the bleeder and placing the other end in a
container. See Fig. 3.

3. Have a helper turn the ignition key to run (engine off)
then press the brake pedal. The ABS pump will come
on.

NOTE
When replacing the brake fluid, remove at least 1 pint (500
cc) of brake fluid from each caliper to completely expel the
old fluid.

BLEEDING AND CHANGING BRAKE FLUID

4. Working at the caliper, loosen (unscrew) the bleeder
about 1/2 turn and let the fluid flow until it is 'free o'f bub
bles. Close the bleeder.

Brake Fluid and Brake Bleeding
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5. Check the level of the fluid in the reservoir. If neces
sary, repeat steps 2 through 4 at the other rear caliper.

CAUTION
• Do not allow the ASS pump to run more than 2 minutes or it
may overheat. After running 2 minutes, allow the pump to cool
for 10 minutes.

• Do not allow the ASS pump to run without fluid. Damage to
the pump may result.

Top up the brake fluid in the reservoir as necessary and re
place any dust caps.
Fig. 3.

Rear caliper being bled on model with ABS,

BLEEDING AND CHANGING BRAKE FLUID
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521 Brake Master Cylinder
Master Cylinder and Fluid Reservoir. 521-1
To remove master cylinder

521-2

To remove ASS unit.
To install ASS unit

521-3
521-5

On cars with ABS, the master cylinder has three brake cir
cuits: Individual circurts for each front wheel and one circuit for
the rear wheels. The master cylinder is integrated with other
ABS components to form the ABS unit. See Fig. 2.

MASTER CYLINDER AND FLUID
RESERVOIR
The master cylinder, on cars without ABS, has two cham
bers that create pressure in two hydraulic circuits. One cham
ber controls the right front and left rear brakes. The second
chamber controls the left front and right rear brakes. This de
sign-known as dual diagonal braking-assures a high level
of braking control if one circuit fails. Fig. 1 shows an exploded
view of the master cylinder used on cars without ABS.
The master cylinder has an integral brake fluid reservoir.
The fluid reservoir has chambers forthe brake master cylinder
and for the clutch master cylinder (where applicable). The res
ervoir cap has a float switch that signals the driver when the
fluid level is low.

CAUTION
Whenever the brake system is open, plug all openings to pre
vent dirt from entering the system. Even a minute particle of
dirt can cause problems.

Rg. 2. ABS braking unit with integral master cylinder.

1
2

3

.

.:

Reservoir cap
Fluid level switch
Float
Seal ring
Reservoir
6. Pins to secure reservoir
7. Sealing rings
8. Stop pin
1.
2.
3.
4.
5.

9. Cylinder housing
10. Spring
11. Piston
12. Sleeve
13. Spring
14. Piston
15. Lock ring

12
11
B7940-S6152

Rg. 1. Exploded view of brake master cylinder.

MASTER CYLINDER AND FLUID RESERVOIR
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The master cylinder displaces brake fluid when the brake
pedal is depressed. The displaced fluid moves a piston in
each caliper, which in turn presses the brake pads against the
rotor. The master cylinder must displace fluid without losing
pressure or leaking. When it cannot do this, it must be re
placed. If there is any leakage from around the master cylin
der the master cylinder is probably faulty and should be
replaced. For troubleshooting information see 500 Brakes

General.

NOTE

• Unexplained fluid loss from the reservoir could be due to
brake fluid leaking from the master cylinder into the vacuum
booster. The fluid is drawn into the engine through the vacu
um booster hose. Look for seepage at the master cylinder to
vacuum booster flange. Replace both the master cylinder and
the vacuum booster as the diaphragm in the booster may be
damaged.
• Check the master cylinder by holding the pedal down hard
with the car stopped and the engine running. The pedal
should feel solid and stay solid. If the pedal slowly falls to the
floor, either the master cylinder is leaking internally, or fluid is
escaping from the system. If no leaks can be found, the mas
ter cylinder is faulty and should be replaced.

Fig. 4. Special clamping pliers (arrow) used to pinch off supply

line to clutch master cylinder.

WARNING

• Brake fluid is poisonous. Wear eye and hand protection
when working with brake fluid.
• Brake fluid is considered a hazardous waste. Recycle or dis
pose of brake fluid in a manner that is mindful of the environ
ment and meets ordinances governing disposal of wastes.

To remove master cylinder
1. Disconnect the electrical wires from the fluid reservoir
cap.
2. Remove the vacuum hose with check valve from the
vacuum booster. See Fig. 3.

CAUTION

Brake fluid is very harmful, especially to paint and rubber
parts. Spilled brake fluid should be cleaned up immediately.

5. Using a brake line (flare) wrench, loosen the brake line
fittings and remove the two brake lines from the master
cylinder. See Fig. 5.

NOTE

To make access to the brake lines easier, remove the mount
ing bolt holding the coolant expansion tank and move the tank
out of the way. It is not necessary to drain the coolant.

Fig. 3. Vacuum hose and check valve (arrow) removed from vacuum

6. Remove the two nuts holding the master cylinder to the
vacuum booster. Remove the master cylinder.

booster.
3. Using a syringe, remove as much brake fluid from the
reservoir as possible.
4. On cars with manual transmission, pinch off the fluid
supply hose to the clutch master cylinder. See Fig. 4.
Remove the supply hose and plug the fittings.

MASTER CYLINDER AND FLUID RESERVOIR

Installation is the reverse of removal. Inspect the seal be
tween the master cylinder and the vacuum booster and replace
if necessary. A faulty seal can be the source of a vacuum leak,
causing a reduction in braking performance and/or an erratic
idle speed. Bleed the brakes as described in 520 Brake Fluid
and Brake Bleeding using DOT 4 brake fluid from a sealed
container.

Brake Master Cylinder
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2. Remove the lower dashboard pad and footwell heating
duct as described in 851 Interior Trim and Uphol
stery.
3. Working at the brake pedal assembly, remove the pad
ded insulating material. Then remove the defroster
hose from the heater box.
4. Remove the brake pedal pushrod pin locking clip and
the push rod pin from the ASS unit. See Fig. 6.

CAUTION

Inspect the pushrod locking clip and clevis pin and replace
them with new ones if they are in anyway damaged or de
formed.
Fig. 5.

Brake line being removed. Coolant tank (arrow) has been
moved out of way.

CAUTION

Always start the brake line fittings by hand to prevent stripping
the threads.

NOTE

It is good practice to flush the clutch hydraulic system when
ever the brake fluid is being changed or the master cylinder is
being replaced. See 412 Clutch Control for details on bleed
ing the clutch hydraulic system.

To remove ASS unit
The ASS unit is removed from the car as a complete assem
bly. Certain replacement parts for the ASS unit are available
from an authorized Saab dealer. See your dealer for the latest
parts information.

Fig. 6. Brake pedal pushrod locking clip (arrow). Note the orien
tation of the pin and locking clip.

5. Working at the front of the engine compartment, re
move the air intake duct. See Fig. 7.

WARNING

• Dangerously high pressure may be retained in the ABS sys
tem, even though the car is not running or has not been driven
recently. Never attempt to open or disassemble the pressure
accumulator, which contains a nitrogen gas charge and is un
der high pressure.
• If the ANTI-LOCK and the BRAKE FLUID warning lamps
should come on, the car must not be driven. Brake failure may
occur. Have the problem corrected promptly by an authorized
Saab dealer.

1. Depressurize the ASS system before loosening any
components by disconnecting the battery negative ca
ble and pressing the brake pedal 25 to 30 times, or until
there is a noticeable increase in pedal effort.
Fig. 7. Air intake duct being removed.

MASTER CYLINDER AND FLUID RESERVOIR
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6. Remove the coolant expansion tank to body mounting
bolt and move the tank aside. See Fig. 8. Do not dis
connect any cooling hoses or remove the cap from the
tank.

Fig. 10. ABS unit mounting bracket being removed,

Fig. 8. Coolant expansion tank being moved out of way,

7. Disconnect all electrical connectors from the ABS unit.
Remove the ground lead. See Fig. 9.

WARNING
• Brake fluid is poisonous. Wear eye and hand protection
when working with brake fluid.

• Brake fluid is considered a hazardous waste, Recycle ordis
pose of brake fluid in a manner that is mindful of the environ
ment and meets ordinances governing disposal of wastes.

CAUTION
Brake fluid is very harmful, especially to paint and rubber
parts, Spilled brake fluid should be cleaned up immediately,

10. On cars with manual transmission pinch off the supply
hose to the clutch master cylinder. Remove the hose
from the reservoir. See Fig. 11.

1. Pressure switch
2. Main valve

3, Brake fluid level indicator
switch
4, ABS pump motor

Fig. 9. ASS unit electrical connectors, Arrow shows ground lead,

8. Remove the ABS unit mounting bracket. See Fig. 10.
9. Using a syringe, siphon off the brake fluid from the res
ervoir.

Fig. 11. Supply hose to clutch master cylinder being removed,
Brake lines can be seen below hose fitting,

11. Label and remove the brake lines from the ABS unit us
ing a brake line (flare) wrench.

MASTER CYLINDER AND FLUID RESERVOIR
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Brake Master Cylinder
NOTE

Plug or cover the brake lines and the openings in the ASS unit
to prevent dirt from entering system.
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2. Working in the passenger compartment, install the ped
al push rod pin and locking clip through the ABS unit
push rod. See Fig. 6 above.
3. Install and tighten the four new nuts that hold the ABS
unit to the bulkhead. See Fig. 12 above.

12. Working in the passenger compartment above the ped
als, remove the four nuts that hold the ABS unit to the
bulkhead. See Fig. 12.

WARNING

Always use new self-locking nuts to moun! the ASS unit to the
bulkhead.

Tightening torque
• ABS unit to bulkhead

26±4 Nm (19±3 ft-Ib)

4. Connect the brake lines to the ABS unit. See Fig. 11
above.

CAUTION

Always start the brake line fittings by hand to prevent stripping
the threads.
Fig. 12. ASS unit mounting nuts (arrows). Nuts are ac

cessible in passenger compartment above
pedal assembly,

To install ASS unit
1. Carefully install the ABS unit in the opening in the bulk
head. Position the ABS unit pushrod so it correctly
aligns with the brake pedal.

The remainder of installation is the reverse of removal. Fill
the reservoir with DOT 4 brake fluid from a sealed container.
Switch on the ignition and check that the ABS pump comes
on. Bleed the system, including the clutch, as described in 520
Brake Fluid and Brake Bleeding and 412 Clutch Control.
Check that there are no leaks and that the warning lights go
out after the car is started. Finally, test drive the car to check
all brake functions. Recheck the brake fluid level.

CAUTION

Use care when installing the ASS unit through the bulkhead.
The brake light switch and cruise control switches on the ped
al assembly can be easily damaged.

MASTER CYLINDER AND FLUID RESERVOIR
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522 Brake Lines
Brake Lines and Hoses
To replace brake lines or brake hoses
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BRAKE LINES AND HOSES
The brake lines carry brake fluid and transmit hydraulic
pressure to the calipers at each wheel. They are rigid up to
their connecting points with the flexible hoses near the
wheels. The flexible hoses are used to accommodate suspen
sion and steering movement. Normally, no maintenance is re
quired other than inspecting the lines and hoses for leaks or
deterioration. Fig. 1 shows the typical brake line and hose
routing.
Brake lines are available from Saab pre-formed to fit with
out any bending or modification. See an authorized Saab
dealer for the latest parts information.

WARNING
• On cars equipped with ABS, dangerously high pressure may
be retained in the ABS system even though the car is not run
ning or has not been driven recently. Before loosening any
brake line fitting, depressurize the system by disconnecting
the battery negative cable and pressing the brake pedal 25 to
30 times, or until there is a noticeable increase in pedal effort.

WARNING
Brake fluid is considered a hazardous waste. Catch brake flu
id in a suitable container and label it. Recycle or dispose of
brake fluid in a manner that is mindful of the environment and
meets ordinances governing disposal of wastes.

To replace brake lines or brake hoses
1. Clean the connections of the brake line at both ends.
2. Remove any brake line clamps or tie-downs. Loosen
the fittings using a brake line (flare) wrench.

NOTE
Brake lines to the rear brakes travel under the carpeting in the
passenger compartment on the driver side. See 8 BODY for
information on removing the seats, Sill plates, and carpeting.

3. Remove the brake line or hose.

• Brake fluid is poisonous. Wear hand and eye protection.

87969·SG768

Rg. 1. Brake lines and hoses. Also shown is parking brake with ca
bles.

BRAKE LINES AND HOSES
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Brake Lines

CAUTION
• Brake fluid is harmful to paint and rubber parts. Spilled brake
fluid should be cleaned up immediately.

• Plug the openings in the hydraulic system to prevent dirt
from entering the system. Even a minute particle of dirt can
cause problems.

4. Clean the inside of the new brake line or hose with
compressed air.
5. Place the line or hose in position and hand tighten the
fittings. When connecting lines to hoses, counter hold
the fittings using two wrenches during tightening.

CAUTION
• Always start the brake line fittings by hand to prevent strip
ping the threads.

• When fitting flexible hoses, be sure the hose is not twisted
and is properly positioned. Check that the hose does not con
tact any suspension or steering parts.

BRAKE LINES AND HOSES

NOTE
When replacing front flexible brake hoses, jack the car up and
support it so the road wheels are freely suspended and point
ing straight ahead. This will ensure that there is the proper
amount of slack in the hose when the car is jacked up.

6. Tighten the brake fittings using a brake line wrench,
and, if necessary, reinstall any clamps or tie-downs.

CAUTION
Never attempt to bend or twist brake lines after the fittings
have been tightened. If any lines are at all kinked they must
be replaced.

The rest of installation is the reverse of removal. Fill the res
ervoir with DOT 4 brake fluid from a sealed container. Bleed
the system as described in 520 Brake Fluid and Brake
Bleeding. Check that there are no leaks. Finally test drive the
car to check all brake functions. Recheck the brake fluid level.

Brake Calipers
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523 Brake Calipers
General
Replacing Brake Calipers
(1985-1987 models)
To remove front calipers on
1985 through 1987 models
To remove rear calipers on 1985 through
1987 models

523-1

523-1
523-1

Replacing Brake Calipers
(1988 and later models)
To remove front calipers on 1988
and later models
To remove rear calipers on 1988
and later models

523-3
523-3
523-5

523-2

GENERAL
Two basic brake caliper configurations are used on cars
covered by this manual. On 1985 through 1987 cars, the front
calipers contain the parking brake assembly. On all 1988 and
later cars, the rear calipers contain the parking brake assem
bly. On all cars, the front calipers are bolted to the steering
swivel member while the rear calipers are bolted to the axle.
Brake fluid seeping or leaking from around the caliper pis
ton is the result of a failed or damaged piston seal. The seal
can be replaced. However, corrosion, scoring, or pitting on the
piston will quickly destroy a new seal. It is recommended that
the caliper be replaced to remedy a leaking piston seal and to
prevent future problems.

NOTE
Always plug or cover the brake line or hose fittings whenever
the system has been opened to prevent dirt from getting into
the system. Even a minute particle of dirt can cause problems.

REPLACING BRAKE CALIPERS
(1985-1987 MODELS)
To remove front calipers on 1985 through 1987
models
1. Raise the car and support it with jackstands. Remove
the front wheels.

WARNING
• Friction materials in the brake pads may contain asbestos fi
bers. Avoid breathing any asbestos fibers or dust. Do not cre
ate dust by grinding or sanding, or by cleaning the pads or
disc with compressed air. Always use a respirator.
• Brake fluid is poisonous. Always wear hand and eye protec
tion.

NOTE
• Saab recommends that the brake pad U-clips and dampers
(anti-rattle clips) be replaced whenever replacing brake pads
or calipers on 1985 through 1987 cars. The U-c1ips are pre
bent to help prevent brake noise (clunking noise when back
ing up). During normal use, the bends in the clip tend to
straighten out and the damper spring tension weakens.

• If the parking brake lever does not fully release, the lever is
sticking in the caliper or the lever retum spring is damaged.
This can lead to brake system failure and premature brake
pad wear. If the lever cannot be made to move freely, the cal
iper must be replaced as described below.

.;.:.;.;<.:.;.:.:.:.:.

WARNING
Make sure the car is well supported on the jackstands. Never
use just a jack to support a car.

2. Release the parking brake. Remove any rust and de
bris from the brake disc and caliper. Clean the hose fit
tings.
3. Working at the caliper, push the parking brake lever to
wards the sliding yoke and unhook the parking brake
cable from the lever. Remove the small circlip then pull
the cable from the sliding yoke.
4. Remove the brake pads as described in 517 Brake
Pads.
5. Pinch off the flexible hose using special brake hose
clamping pliers. Unscrew the rigid brake line fitting at
the brake hose. See Fig. 1.

REPLACING BRAKE CALIPERS (1985-1987 MODELS)
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Brake Calipers

CAUTION

If the special hose clamping pliers are not available, remove
the brake fiuid from the fluid reseNoir using a syringe. Do not
clamp the hose using any other type of pliers. Intemal damage
to the hose may result.

brake cable as described in 517 Brake Pads. Bleed the sys
tem as described in 520 Brake Fluid and Brake Bleeding.
Adjust the parking brake cables as described in 551 Parking
Brake. Install the wheels and tighten the wheel lug nuts or
bolts. Test all brake functions for correct operation.

NOTE
NOTE

Plug the hose fittings to prevent dirt from entering the system.

The front calipers have a sliding yoke that requires cleaning
and lubrication as part of caliper replacement. Lubricate the
sliding surfaces between the caliper and yoke using Gleitmo
540 lubricant, which is available from an authorized Saab
dealer.

Tightening torques
• front caliper to
steering member
• wheel lug nuts

110 to 130 Nm (81 to 96 ft-Ib)
90 to 110 Nm (66 to 81 ft-Ib)

To remove rear calipers on 1985 through 1987
models
Fig. 3. shows an exploded view of rear caliper used on 1985
to 1987 cars.
Fig. 1. Brake line fitting being unscrewed.

6. Working from the rear of the caliper, bend the locking
plate tabs away from the caliper mounting bolt heads.
Remove the two mounting bolts. See Fig. 2.

1. Raise the car and support it with jackstands. Remove
the rear wheels.

WARNING

Make sure the car is well supported on the jackstands. Never
use just a jack to support a car.

CAUTION

Do not place a jack under the rear axle to raise up the car. The
axle may be damaged.

2. Remove any rust and debris from the brake disc and
caliper. Clean the hose fittings.
3. Remove the brake pads as described in 517 Brake
Pads.

4. Remove the rigid brake line fitting at the brake caliper.
Fig. 2. Front caliper mounting bolts (arrows). Caliper shown is
slightly different than those covered here.

NOTE

Plug the hose fittings to prevent dirt from entering the system.
Installation is the reverse of removal. Tighten the caliper
mounting bolts. Then, using a new locking plate, lock the bolts
in position by bending the tabs over the bolt heads. Do not
twist or bend the flexible brake hose when connecting the
brake line. Install the brake pads and reconnect the parking

REPLACING BRAKE CALIPERS (1985-1987 MODELS)

5. Bend the locking plate tabs away from the caliper
mounting bolt heads. Remove the two mounting bolts
holding the caliper to the axle.

..........
Brake Calipers

1. Caliper housing
2. Piston assembly
3. Anti-rattle clip and
retaining pins
4. Brake pad (1 of 2)

5.
6.
7.
8.

Shim
Bolt locking plate
Mounting bolt (1 of 2)
Bleeder

523-3
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Fig. 3.

Exploded view of rear calipers on 1985 to 1987 models.

Installation is the reverse of removal. Tighten the caliper
mounting bolts. Then, using a new locking plate, lock the bolts
in position by bending the tabs down over the bolt heads. In
stall the brake pads as described in 517 Brake Pads. Tighten
the brake hose and bleed the system as described in 520
Brake Fluid and Brake Bleeding. Install the wheels and
tighten the wheel lug nuts. Test all brake functions for correct
operation.

Tightening torques
• rear caliper to axle
• wheel lug nuts

70 to 90 Nm (52 to 66 ft-Ib)
90 to 110 Nm (66 to 81 ft-Ib)

WARNING
Make sure the car is well supported on the jackstands. Never
use just a jack to support a car.

2. Remove any rust and debris from the brake disc and
caliper. Clean the hose fittings.
3. Using special brake hose clamping pliers, pinch off the
flexible brake hose. Remove the brake line fitting to the
caliper using a brake line (flare) wrench. See Fig. 5.

WARNING

REPLACING BRAKE CALIPERS (1988
AND LATER MODELS)

If the special hose clamping pliers are not available, remove
the brake fluid from the fluid reservoir using a syringe. Do not
clamp the hose using any other type of pliers. Intemal damage
to the hose may result.

To remove front calipers on 1988 and later
models

4. Remove the bracket that holds the brake hose to the
caliper. See Fig. 6.

Fig. 4 is an exploded view of the front caliper used on 1988
and later models.

NOTE
Note how the bracket dimples fit into the caliper.

1. Raise the car and support it with jackstands. Remove
the front wheels.

REPLACING BRAKE CALIPERS (1988 AND LA TER MODELS)
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Brake Calipers

11

1.
2.
3.
4.
5.

Brake piston
Piston seal
Dust boot
Caliper housing
Brake pads

6. Guide pin boot

7. Guide pin (1 of 2 shown)
8. Caliper mounting bolt
(always replace)
9. Bleeder

Fig. 4.

Exploded view of front caliper assembly used on 1988 and
later models.

Fig. 5.

Brake line fitting being removed.

REPLACING BRAKE CALIPERS (1988 AND LATER MODELS)

10.
11.
12.
13.

Fig. 6.

Dust cap
Pad carrier
Brake hose bracket
Brake line

14. Caliper mounting bolt
(always replace)
15. Brake hose
16. Brake pad carrier
mounting bolt

Brake hose bracket being removed. Arrows show upper
and lower caliper mounting bolts.

Brake Calipers
5. While holding the guide pins stationary, remove the up
per and lower caliper mounting bolts. See Fig. 7. Re
move the caliper.

523-5

spect the rubber boots for the guide pins and replace as nec
essary. Use new self-locking bolts when installing the caliper
to the pad carrier. Install the brake pads as described in 517
Brake Pads. Bleed the system as described in 520 Brake
Fluid and Brake Bleeding. Install the wheels and tighten the
wheel lug bolts. Test all brake functions for correct operation.

CAUTION
Always replace the front caliper mounting bolls with new ones.
These bolts are designed to be used only once and may fail
when used a second time.

Tightening torques
• caliper mounting bolt to
guide pin
30 to 35 Nm (22 to 26 ft-Ib)
• front pad carrier to steering member (1988
and later models) ..... 70 to 110 Nm (52 to 81 ft-Ib)
• wheel lug bolts. . . . . . 105 to 125 Nm (77 to 92 ft-Ib)

Fig. 7. Hold guide pins stationary using open-end wrench (A)
when loosening caliper mounting bolts (8).
6. Remove the brake pad carrier by removing the two
bolts holding it to the steering member.
Installation is the reverse of removal. Do not twist or bend
the flexible brake hose when connecting the brake line. In

To remove rear calipers on 1988 and later
models
Fig. 8. shows the rear caliper used on 1988 and later models.

1
2
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1.
2.
3.
4.
5.
6.

7.
8.

9.
10.

Guide pin cap
Boot
Guide pin (1 of 2 shown)
Bleeder
Dustcap
Piston seal
Piston seal
Dust boot
Brake pads
Brake pad carrier

11. Pad retaining clip
12. Brake caliper
13. Parking brake le
ver retum spring
14. Pin

15. Parking brake lever
16. Plug for piston ad

justing screw
17. Piston adjusting
screw

Fig. 8. Exploded view of rear caliper assembly used on 1988 and lat
er models.

REPLACING BRAKE CALIPERS (1988 AND LATER MODELS)
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Brake Calipers

1. Raise the car and support it with jackstands. Remove
the rear wheel.

WARNING

NOTE
The piston caliper adjusting screw positions the piston to the
pads. The screw needs to be backed out of the caliper so that
the piston can be pushed away from the pads. More informa
tion on the piston adjusting screw is given in 517 Brake Pads.

Make sure the car is well supported on the jackstands. Never
use just a jack to support the car.

2. Unhook the parking brake cable from the caliper lever.
See Fig. 9. Pull the cable out of the caliper housing.

Fig. 11. Internal-hex head wrench (arrow) used to loosen caliper
piston adjusting screw.

Fig. 9.

Parking brake cable being unhooked from caliper,

3. Remove the pad retaining clip. See Fig. 10.

6. Using special brake hose clamping pliers, pinch off the
flexible brake hose. Loosen slightly, but do not remove,
the brake hose. See Fig. 12.

WARNING
If the special hose clamping pliers are not available, remove
the brake fluid from the fluid reservoir using a syringe. Do not
clamp the hose using any other type of pliers. Intemal damage
to the hose may result.

Fig. 10. Pad retaining clip being removed.

4. Remove any rust and debris from the brake disc and
caliper. Clean the hose fittings.
Fig. 12. Brake hose being loosened at rear caliper

5. Remove the threaded screw plug covering the piston
adjusting screw. Then unscrew the piston adjusting
screw using a 4 mm internal-hex head wrench. See
Fig. 11.

REPLACING BRAKE CALIPERS (1988 AND LATER MODELS)

Brake Calipers

523-7

7. Remove the guide pin dust caps and then remove the
two guide pins using a 7 mm internal-hex head wrench.
See Fig. 13.

Fig. 14. Pad carrier bolts (A) and dust shield bolts (8).

Fig. 13. Lower caliper guide pin being removed. Remove upper

guide pin also.
8. Lift the caliper housing off the pad carrier and remove
the brake pads.
9. While holding the flexible brake hose stationary, un
screw the caliper. Plug the hose and caliper openings
to keep out dirt.
10. Remove the two bolts holding the pad carrier to the
axle then remove the two bolts holding the dust shield.
See Fig. 14.

Tightening torques
• rear caliper to pad
carrier (pins)
25 to 30 Nm (18 to 22 ft-Ib)
• brake pad carrier to rear axle (1988
and later models)
40 to 54 Nm (30 to 40 ft-Ib)
• wheel lug bolts
105 to 125 Nm (77 to 92 ft-Ib)
• all other fasteners
M5 bolt
5 Nm (44 in-Ib)
M6 bolt .. "
10 Nm (89 in-Ib)
M8 bolt
20 Nm (15 ft-Ib)
M10 bolt
40 Nm (30 ft-Ib)

Installation is the reverse of removal. Reinstall the brake
pads and adjust the piston as described in 517 Brake Pads.
Tighten the hose and bleed the system as described in 520
Brake Fluid and Brake Bleeding. Reconnect the parking
brake cable and check the cable adjustment as described in
551 Parking Brake. Install the wheels and tighten the wheel
lug bolts. Test all brake functions for correct operation.

REPLACING BRAKE CALIPERS (1988 AND LATER MODELS)

Brake Pedal Mechanism
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524 Brake Pedal Mechanism
General
To remove brake pedal.

524-1
524-1

GENERAL
The brake pedal mechanism consists of the brake pedal
and connecting linkage that transmits the mechanical force
from the driver's foot to the master cylinder. The mechanism is
located next to the steering column in the passenger compart
ment. See Fig. 1.

2. Working at the brake pedal assembly, remove the pad
ded insulating material then remove the defroster hose
from the heater box.

3. Unhook the brake pedal return spring. See Fig. 2.

WARNING
On cars equipped with an SRS airbag system, do not attempt
to service the wiring in the steering wheel, steering column as
sembly, or airbag control unit without first disarming the SRS
system. The airbag may ignite causing injury. See an autho
rized Saab dealer for any repairs necessary to the SRS wiring
or components.

To remove brake pedal
1. Remove the lower dashboard pad and footwell heating
duct as described in 851 Interior Trim and Uphol
stery.

Fig. 2. Brake pedal return spring (arrow).

8

1.
2.
3.
4.

5.
6.
7.
8.
9.

Brake pedal
Pedal spindle bolt
Retum spring
Locking clip (cotter pin
used on 1985 models,
not shown)
Push rod clevis pin
Bushing
Spacer tube
Self-locking nuts
(always replace)
Bracket

Fig. 1. Exploded view of brake pedal assembly.

GENERAL

524-2

Brake Pedal Mechanism

4. Remove the locking clip (or cotter pin) and the pushrod
pin for the master cylinder pushrod. See Fig. 3.

7. Remove the brake pedal. It may be necessary to rotate
the pedal as it is being removed. Be sure to save the
bushings and spacer tube. See Fig. 4.

NOTE
Inspect the bushings and spacer tube for any signs of wear
and replace as necessary.

Fig. 3.

Locking clip (arrow) for pushrod pin on master cylinder.
1985 models use a cotter pin instead of a locking clip.

.
NOTE
Note the orientation of the push rod pin and locking clip (or cot
ter pin).

5. Remove the mounting plate for the brake light switch.
6. Remove the self-locking nut for the pedal spindle bolt.
Remove the bolt.

WARNING
Always replace the self-locking nut with a new one. Self-lock
ing nuts are designed to be used only once and may loosen
and fall off when used a second time.

Fig. 4. Brake pedal being removed.

Installation is the reverse of removal. Always replace self
locking nuts with new ones. On 1985 models, use a new cotter
pin. Adjust the brake light switch as described in 364 Electric
Controls and Switches.

CAUTION
Inspect the push rod locking clip and replace it with a new one
if it is in anyway damaged or defonned.

Test all braking functions and check that the brake lights are
working. Where applicable, test cruise control functions.

GENERAL

Brake Vacuum Booster

541-1

541 Brake Vacuum Booster
General

541-1

Replacing Vacuum Booster

541-1
541-1

To remove vacuum booster unit

GENERAL
The vacuum booster is used to assist braking by reducing
the effort required of the driver to operate the master cylinder.
Engine manifold vacuum, ported to the booster, acts on a dia
phragm to boost the driver's own force on the master cylinder.
See Fig. 1. The vacuum booster is a sealed unit and cannot be
repaired.

NOTE
A vacuum booster is not used on cars with ASS. Instead, the
brake assist is handled through the ASS unit. See 500
Brakes-General for more information on the ASS system.

A quick-check of the vacuum booster can be made by
pumping the brake pedal approximately 10 times with the en
gine off. Then while holding the pedal down, start the engine.
the pedal should fall slightly. If not, the booster may be faulty.

NOTE
For a more accurate check of the vacuum booster and check
valve, create a vacuum in the booster using a hand-held vac
uum pump. Apply vacuum at the vacuum hose from the intake
manifold. The system should not leak. See Fig. 2.
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Fig. 2. Vacuum booster unit and check valve (A). Apply vacuum at
hose (arrow) to test unit.

Replacing the vacuum booster involves disconnecting the
push rod linkage at the brake pedal and removing the brake
master cylinder first.

To remove vacuum booster unit
1. Disconnect the battery negative (-) cable.
Fig. 1. Vacuum booster unit.

REPLACING VACUUM BOOSTER
The vacuum booster should be replaced if braking pedal ef
fort is too high from a fault with the vacuum booster. If the
booster is unable to hold vacuum after the engine is stopped,
the vacuum check valve and seal may be defective or there
may be a leak in the seal between the vacuum booster and the
master cylinder.

2. Remove the lower dashboard pad and footwell heating
duct as described in 851 Interior Trim and Upholstery.

WARNING
On cars equipped with an SRS airbag system, do not attempt
to service the wiring in the steering wheel, steering column as
sembly, or airbag control unit without first disarming the SRS
system. The airbag may ignite causing injury. See an autho
rized Saab dealer for any repairs necessary to the SRS wiring
or components.

REPLACING VACUUM BOOSTER
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Brake Vacuum Booster

3. Working at the brake pedal assembly, remove the pad
ded insulating material then remove the defroster hose
from the heater box.

NOTE
Note the orientation of the push rod pin and locking clip so they
can be reinstalled correctly.

4. Remove the locking clip and the pushrod pin for the
vacuum booster pushrod. See Fig. 3.

NOTE

5. Working in the engine compartment, disconnect the
vacuum supply hose from the brake booster. See Fig.
2 above.

• 1985 models use a split (cotter) pin rather than a locking clip.
• Inspect the push rod pin for wear and replace if necessary.

6. Remove the master cylinder as described in 521 Brake
Master Cylinder.
7. Working in the passenger compartment, remove the
four nuts holding the vacuum booster to the bulkhead.
Remove the vacuum booster from the engine compart
ment.
Installation is the reverse of removal. Inspect the seal be
tween the vacuum booster and the master cylinder and re
place as necessary. Replace any self-locking nuts with new
ones. Bleed the master cylinder as described in 521 Brake
Master Cylinder. Test all braking functions.

Fig. 3.

Locking clip (arrow) for pushrod pin on master cylinder.

REPLACING VACUUM BOOSTER

Parking Brake
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551 Parking Brake
General
Parking Brake Assembly
To remove parking brake cables
(1985-1987 models)
To install parking brake cables
(1985-1987 models)
To adjust parking brake
(1985-1987 models)

551-1
551-1
551-1
551-2

To remove parking brake cables
(1988 and later models)
To install parking brake cables
(1988 and later models)
To adjust parking brake
(1988-1990 models)
To adjust parking brake
(1991 and later models)

551-3
551-6
551-6
551-7

551-3

GENERAL
The parking brake system, working through cables, moves
a lever at the calipers to force the brake pads against the
brake disc. On 1985 through 1987 models, the parking brake
mechanism operates through the front calipers. On 1988 and
later models, the parking brake mechanism operates through
the rear calipers. The parking brake system is self-adjusting,
so that as the pads wear the play between the pads and the
brake disc is taken up automatically and the clearance is kept
constant. The system should be periodically checked for
proper operation.

PARKING BRAKE ASSEMBLY
The parking brake mechanically actuates the brake calipers
and is independent of the hydraulic brake system. The ratch
eting parking brake lever operates two separate, replaceable
cables that connect to the calipers. If the parking brake mech
anism at the caliper is damaged or seized, the caliper must be
replaced.

NOTE
For additional information on checking the parKing brake lever
on the caliper, see 517 Brake Pads. Information on replacing
the calipers can be found in 523 Brake Calipers.

To remove parking brake cables (1985-1987
models)
Fig. 1 shows the front parking brake system.

1.
2.
3.
4.
5.
6.

ParKing (hand) brake lever
Release button
Release link
Cable adjusting nul(l of 2)
Pin
Circlip

7.
8.
9.
10.
11.

Cable clip
Wheel housing grommet
Cable
Caliper lever
Pivot pin

1. Raise the car and support it with jackstands.
Fig. 1. Parking brake system used on 1985 through 1987 models.

WARNING
Make sure the car is well supported on the jackstands. Never
use just a jack to support a car.

2. Release the parking brake.

PARKING BRAKE ASSEMBL Y
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Parking Brake

3. Remove the driver's seat and sill plates, then pull back
the front carpeting to expose the heating duct. See 851
Interior Trim and Upholstery.
4. Remove the center console beneath the handbrake le
ver as described in 432 Manual Transmission Con
trols. Where applicable, remove the center storage
console as described in 853 Dashboard and Con
soles.
5. Remove the center heating duct.
6. Remove the adjusting nuts from the cable ends at the
parking brake lever. See Fig. 2.

Fig. 3. Parking brake cable (arrow) being disconnected at cali
per lever,

NOTE
Note how the cable runs through the engine compartment so
the new cable can be installed in the same location.

To install parking brake cables (1985-1987
models)
1. Working below the engine, inspect the rubber grommet
in the bulkhead and replace it if necessary.
Fig. 2. Parking brake cable adjusting nuts (arrow), Center con
sole removed,

2. Install the cables through the bulkhead grommet into
the passenger compartment.

NOTE

NOTE

Individual cables are available as replacement parts.

It may help to spray the rubber grommet and cable jacket with
silicone spray as an aid to installation.

7. Remove the cable hold-down clip that anchors the ca
bles to the floor. See Fig. 1 above.

NOTE

3. Working in the passenger compartment, install the ca
ble ends into the pivot pin in the handbrake lever and
thread the adjusting nuts on to the cable. See Fig. 2
above.

The cables cross over each other just ahead of the cable clip.

NOTE
8. Working at the wheel housing, remove the rubber
grommet that holds the cable to the body. Unhook the
cable end from the caliper lever. Remove the small cir
clip the holds the cable to the caliper and slide the ca
ble out of the caliper. See Fig. 3.

Check that the cables cross over each other just inside the
passenger compartment.

9. Working below the engine compartment, cut any cable
ties from the parking brake cable. Then pull the cables
through the bulkhead grommet and out of the passen
ger compartment. Pull the other end of the cable
through the opening in the wheel housing.

5. Working under the car, feed the other end of the cable
through the opening in the wheel housing and connect
the cable end to the caliper lever. See Fig. 3 above.

PARKING BRAKE ASSEMBL Y

4. Install the cable hold-down clip over the cables.

Parking Brake
The rest of the installation is the reverse of removai. Re
place any cable ties as necessary. Apply the parking brake le
ver several times to stretch the cables then adjust the cables
as described below. Check that the parking brake warning
lamp operates correctly.

551-3

NOTE
While a helper pulls up and then releases the handbrake lever
in the passenger compartment, check that the caliper lever
fully releases. If not, the lever is sticking in the caliper or the
lever retum spring is damaged. If the lever cannot be made to
move freely, the caliper should be replaced. See 523 Brake
Calipers.

NOTE
Adjust the parking brake as described below before reinstall
ing the center console. The adjusting nuts cannot be reached
as easily after the console has been fitted.

To adjust parking brake (1985-1987 models)
1. With the parking brake fully released, back off the ad
justing nuts at the hand brake lever until no tension is
on the actuating lever at the caliper. Then insert a 0.5
mm feeler gauge between the caliper lever and yoke as
shown in Fig. 4.

Check that the parking brake is fully applied when the hand
brake lever is pulled up 9 to 10 notches (clicks). Check that the
parking brake warning lamp works correctly.

To remove parking brake cables (1988 and
later models)
Fig. 5 is an exploded view of the parking brake system used
on 1988 and later models.
1. Remove the center console beneath the hand brake le
ver as described in 432 Manual Transmission Con
trols. Release the parking brake after removing the
center console.
2. Remove the rear seat cushion and rear sill plates as
described in 851 Interior Trim and Upholstery. Pull
back the rear carpeting.
3. On 1991 and later models, remove the sound absorb
ing padding and the metal cover over the handbrake
cables. See Fig. 6.

Fig. 4.

Parking brake lever gap being measured at caliper. Cable
must be connected to lever.

parking brake lever
to yoke clearance ........•... O.5±O.1 mm (O.019±O.003 in.)

2. Then working at the hand brake lever, adjust the park
ing brake cable adjusting nut(s) in the passenger com
partment just until the feeler gauge falls out of the
caliper. Recheck the gap with the feeler gauge.

Fig. 6.

Handbrake cable metal cover mounting screws being re
moved on 1991 and later models. Cover is mounted with
3 screws.

4. Remove the adjusting nut from the end of the cable.
See Fig. 7.
5. Remove the cable locking plate and slide the cable out
of the parking brake console. See Fig. 8.

PARKING BRAKE ASSEMBLY
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1.
2.
3.
4.
5.
6.
7.
8.
9.

Parking Brake

Parking (hand) brake lever
Release button
Adjusting nut (1 of 2)
Locking plate
Pivot pin
Clamp
Cable bracket
Cable guide on spring link
Lever at rear caliper
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Fig. 5. Parking brake mechanism on 1988 and later models.

Rg.7. Cable adjusting nut (A) being removed while cable (8) is
held stationary.

PARKING BRAKE ASSEMBLY

Fig. 8. Cable locking plate (arrow) being removed.

Parking Brake
6. Remove the cable hold-down clamp under the carpet
ing in the center of the floor. See Fig. 9.

551-5

9. Remove the cable end from the brake caliper lever.
See Fig. 11.

NOTE
On models with ASS, cut the tie wraps holding the wheel
speed sensor to the parking brake cable.

Fig. 11. Cable end being removed from caliper lever.

10. Working inside the passenger compartment, remove
the cables. See Fig. 12.

Fig. 9.

Cable hold-down clamp being removed. Clamp is on cen
ter of floor.

7. Raise the rear of the car and support it with jackstands.
Remove the rear wheels.

WARNING
Make sure the car is well supported on the jackstands. Never
use just a jack to support a car.

8. Remove the cable guide from the rear suspension
spring link. See Fig. 10.
Fig. 12. Cables being removed. Rubber grommet (arrow) seals
body opening.

To install parking brake cables (1988 and later
models)
1. On 1991 and later cars, unscrew the adjusting sleeve
locknut until the cable bottoms out in the adjusting
sleeve. See Fig. 13. Then screw the locknut clockwise
until it contacts the sleeve, plus an additional three
turns. This will preset the cable length.
2. Insert the new cable through the hole under the rear
seat and into the parking brake console. Install the ca
ble adjusting nut(s) hand tight and then install the lock
ing plate. See Fig. 8 above.
Rg. 10. Cable guide on rear suspension link.

PARKING BRAKE ASSEMBLY
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Parking Brake
1. Remove the center console as described in 432 Man
ual Transmission Controls. Release the parking
brake after removing the center console.
2. Working at the caliper, remove the plug covering the
piston adjusting screw then loosen the adjusting screw
using a 4 mm internal-hex head wrench until the piston
moves out against its stop.

c

NOTE
88004

More information on locating the piston adjusting screw can
be found in 517 Brake Pads,

Fig. 13. Cable locknut (A) and adjusting sleeve (8), Loosen locknut
then bottom out cable (C) in sleeve,

3. Install the cable hold-down clamp as shown in Fig. 9
above.
4. On 1991 and later cars, install the metal cover and
sound absorbing padding.
5. Feed the cable through the body opening towards the
caliper. Install the rubber grommet to the body.

3. Turn the piston adjusting screw all the way in then back
the screw out 1/4 to 1/2 turn. Check that the brake disc
rotates free Iy.
4. Install the plug for the adjusting screw then reconnect
the parking brake cable.
5. Insert a feeler gauge between the parking brake caliper
lever and its stop. See Fig. 14. Adjust the cable through
the adjusting nut(s) at the console (see Fig. 7 given
earlier) until the feeler gauge falls out.

NOTE
On cars with ASS, install a new wire tie to hold the wheel
speed sensor hamess to the parking brake cable,

6. Slide the cable guide onto the cable then install it to the
rear suspension spring link. See Fig. 10 above.
7. Connect the cable end to the rear caliper lever.
Apply and release the parking brake lever several times to
stretch the new cables then adjust the parking brake as de
scribed below. The rest of the installation is the reverse of re
moval. Leave the center console off until the parking brake
has been adjusted. Check for correct operation of the parking
brake warning light.

To adjust parking brake (1988-1990 models)
Two versions of parking brake cables are used on the cars
covered by this manual, depending on model year. Adjusting
procedures vary depending on cable installed.
On 1988 through 1990, the cables are adjusted at the park
ing brake console. On 1991 and later models the cables are
adjusted at the adjusting sleeves under the rear seat cushion.

NOTE
On 1988 and later convertible models and on all 1991 and lat
er models, the right hand cable is slightly longer than the left
hand cable,

PARKING BRAKE ASSEMBL Y

Fig. 14. Parking brake lever gap being measured with feeler gauge
(arrow), Cable must be connected to lever,
parking brake lever
to caliper clearance

, 1.0±O.5 mm (O.04±O.02 in.)

The rest of installation is the reverse of removal.

To adjust parking brake (1991 and later
models)
1. Remove the rear seat cushion as described in 851 In
terior Trim and Upholstery. Release the parking
brake before making adjustments to the parking brake.

Parking Brake
2. Working at the caliper, remove the plug covering the
piston adjusting screw, then loosen the adjusting screw
using a 4 mm internal-hex head wrench until the piston
moves out against its stop.

551-7

l

NOTE
More information on locating the piston adjusting screw can
be found in 517 Brake Pads.

3. Turn the piston adjusting screw all the way in, then
back the screw out 1/4 to 1/2 turn. Check that the brake
disc rotates freely.
4. Install the plug for the adjusting screw then reconnect
the parking brake cable.
5. Working at the caliper, insert a feeler gauge (between
the parking brake caliper lever and its stop. See Fig. 14
above.
parking brake lever
to caliper clearance

0.5 to 2.0 mm (0.02 to 0.08 in.)

I
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Fig. 15. Locknut being pried away from adjusting sleeve to remove
slack in cable.

NOTE
• Apply and release the parking brake several times and check
the adjustment again. Make sure the lever moves freely.

6. Locate the cable adjusting sleeve under the rear seat,
then carefully pry the sleeve away from the sleeve's
locknut to remove the slack in the cable. See Fig. 15.
Then screw in the locknut (approximately 3 turns) until
the feeler gauge falls out.

• While a helper pulls up and then releases the handbrake le
ver in the passenger compartment, check that the caliper le
ver fully releases. If not, the lever is sticking in the caliper or
the lever retum spring is damaged. If the lever cannot be
made to move freely, the caliper should be replaced. See 523

Brake Calipers.
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are equipped with an SRS airbag system. The airbag itself is
located in the steering wheel pad. Tie rods with replaceable
ends connect the steering rack to the steering swivel
member.

GENERAL

Steering
All of the cars covered by this manual have power steering.
The steering rack is located at the rear of the engine
compartment. The belt-driven power steering pump is
mounted on a bracket at the back of the engine, on the
passenger side. Fig. 1 shows the power steering system.

WARNING
On cars equipped with an SRS airbag system, do not attempt
to service the wiring in the steering wheel, steering column as
sembly, or airbag control unit without first disarming the SRS
system. The airbag may ignite causing injury. See an autho
rized Saab dealer for any repairs necessary to the SRS wiring
or components.

NOTE
For drive axle repair information, see 774 Wheel Bearings
and Drive Axles.

Wheel Alignment
Wheel alignment is the precise adjustment of the steering
and suspension components to ensure that all wheels are
orientated correctly, compared to the other wheels, the
chassis and the direction of travel. Small changes can have
a big effect on the how the car drives. Proper alignment
provides the best compromise between responsiveness,
stability, and tire wear.
Wheel alignment is adjustable only on the front wheels.
Toe-in, Caster, and Camber are the three wheel alignment
adjustments that are made using special 'front-end alignment
equipment.

Toe-in is the difference between dimension A and

~:;~~~:r:~~~~:~OS~:~:i~~~:~~~~=~ ~:n~C~,~:~~Ot~~:i~!~:i

87806-86/255

1. Power steering fluid reservoir
2. Power steenng pump
3. Control valve

Fig. i.

4. Steering rack
5. Intermediate shaft
6. Steering column

Power-assisted steering system.

The steering column connects to the steering rack via an
intermediate shaft an a universal joint. The column is
collapsible in the event of a serious accident. Some models

must always be positive. In other words, dimension B must be
greater than dimension A. This small amount of toe-in helps
to offset the forces that tend to spread the tires outward as
the car is travelling forward at speed.

Camber refers to the angle formed between the wheel and
the vertical. See Fig. 3. If the wheel tilts outwards, the camber
angle is said to be positive; if it tilts inwards, the angle is said
to be negative. Proper wheel geometry on the Saab 900
requires positive camber. The camber angle influences
cornering and directional stability.

GENERAL

600-2
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A - - - - -........~I
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B - - - - - . . . . : t. . .

87853-86/130

Fig. 2. Toe-in is the difference between dimension A and dimension
B,

Fig. 4. Caster as viewed from the side,

TROUBLESHOOTING
This troubleshooting section applies to problems affecting
steering and wheel alignment. Such problems are usually
caused by faults in the steering system, but a problem such
as consistently pulling to one side may also be caused by
faulty brakes or a damaged drive-axle joint.
The steering system must precisely position the wheels so
that the car is stable and controllable. Instability or imprecise
road feel may be caused by worn or damaged steering
components or incorrectly aligned wheels.

87854-84351

Fig. 3. Camber as viewed from front or rear,

Caster is the angle at which the swivel member (king pin)
deviates from the vertical when viewed from the side. See
Fig. 4. When the swivel member axis is inclined backwards,
the caster is said top be positive; when the axis is inclined
forward, the caster is said to be negative. The 900 is
designed with positive caster. Positive camber helps to
provide self-centering steering and directional stability.

TROUBLESHOOTING

Tire wear is good indicator of steering and wheel alignment
problems. Tire wear and incorrect inflation pressures can
dramatically affect handling. Subtle irregularities in wheel
alignment angles also affect stability. Mixing different types or
sizes of tires, particularly on the same end of the car, can
affect alignment and may unbalance a car's handling.
Steering and wheel alignment problems can usually be
isolated and at least partially diagnosed by careful
observation of the symptoms and inspection of the
components that are the most likely cause. Table a lists
symptoms of steering and wheel alignment problems and
their probable causes, and suggests corrective actions.

Steering and Wheel Alignment-General
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Table a. Steering and Wheel Alignment Troubleshooting
Symptom
1. Pull to one side,
wandering

Probable cause
a. Incorrect tire pressure

Corrective action
a. Check and correct tire pressures

b. Defective/unevenly wom tire

b. Inspect tires and replace as needed

c. Incorrect wheel alignment

c. Check and adjust wheel alignment. 601 Wheel Alignment

d. Faulty brakes (pulls only under
braking)

d. See 5 BRAKES

2. Little or no power
assist when
car/engine is cold

a. Wom control valve and seals

a. Replace steering rack. 644 Power Steering

3. Steering heavy,
noisy, poor retum
to-center

a. Incorrect tire pressure

a. Check and correct tire pressures

b. Low power steering fluid

b. Check power steering fluid and add as required. See
1 LUBRICATION AND MAINTENANCE

c. Loose, wom or broken power
steering pump V-belt

c. Inspect V-belt. lighten or replace as necessary. See
1 LUBRICATION AND MAINTENANCE

d. Wom front suspension parts, such as
rubber bushings.

d. Inspect and replace any wom parts found. See 7 SUSPENSION

e. Wom or damaged steering column
universal joint

e. Replace universal joint. 641 Steering Column

f. Faulty power steering pump
g. Air in power steering fluid

f. Test and, if necessary, replace pump. 644 Power Steering
g. Repair air leak and, if necessary, add fluid. 644 Power Steering

a. Unbalanced wheels/tires or front
wheels out of alignment

a. Balance tires. Align front wheels. Check tires for uneven wear
pattems

4. Front-end vibration
orshimmy

5. Knocking,
thumping or
clicking noises from
front end

6. Steering loose,
imprecise

b. Loose wheel lug bolts

b. lighten lug bolts to proper torque

c. Bent wheel rim (radial or lateral
runout)

c. Inspect wheels and replace as necessary

d. lire(s) out-of-round (radial runout)

d. Measure tire radial runout and remount or replace as necessary

e. Severely wom shock absorbers

e. Replace wom shocks and shock bushings. See 7 SUSPENSION

f. Wom control arm bushings

f.

a. Wom shock absorber bushings

a. Check and, if necessary, replace bushings. 731 Front
Suspension

b. Wom front suspension bushings

b. Check and, if necessary, replace bushings. 731 Front
Suspension

c. Loose suspension mounting bolts

c. Retorque all front suspension fasteners. 731 Front Suspension

d. Wom CV joints or wheel bearings

d. Replace wom CV joints or wheel bearings.
and Drive Axles

a. Incorrect tire pressure

a. Check and correct tire pressures

Replace bushings. 632 Control Arms

n4 Wheel Bearings

b. Wom steering rack bushings

b. Replace bushings. 644 Power Steering

c. Wom tie rod end(s)

c. Replace tie rod end(s) and align wheels. 643 Tie Rod Ends,
601 Wheel Alignment

n4 Wheel Bearings and Drive Axles

d. Faulty front wheel bearings

d. Replace wheel bearing.

e. Wom or damaged steering column
universal joint

e. Replace universal joint. 641 Steering Column

f. Wom or damaged steering rack

f. Replace steering rack. 644 Power Steering

TROUBLESHOOTING
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601 Wheel Alignment
Wheel Alignment Specifications
Front Wheel Toe-in
To adjust toe-in
Front Wheel Camber and Caster
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601-2
601-2
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WHEEL ALIGNMENT SPECIFICATIONS
The specifications and procedures given in this repair group
are designed to be used in conjunction with special wheel
alignment equipment. Only the alignment of the front wheels is
adjustable, although rear wheel alignment can be checked.
Checking wheel alignment is normally necessary whenever
new tires are installed, if the tires are wearing abnormally, or if
the car wanders to one side or handles irregularly.
Checking tire balance is recommended when doing a front
wheel alignment.
There are two chassis used on the cars covered by this
manual; a standard chassis and a sport chassis. To identify
the type of chassis, measure the distance between the top of
the wheel rim and the seam line between the fender and the
hood. See Fig. 1.

TABLES

a. Wheel Alignment Specifications

601-1

WARNING
On cars equipped with an SRS airbag system, do not attempt
to remove the steering wheel without first disarming the SRS
system. The airbag may ignite causing injury. See an autho
rized Saab dealer for any repairs necessary to the SRS sys
tem.

When checking front wheel alignment, the car should be on
a level surface with a full tank of gas. There should be no
passengers or additional weight in the car. Table a lists wheel
alignment specifications for cars covered by this manual.
Always make sure that tire pressures are correct and that no
suspension or steering components are worn.

Table a. Wheel Alignment Specifications
Measurement

Model
except sport
chassis

sport chassis

Front

turbo

Caster

2°±0.5

2°±0.25

Camber

0.5°±O.5

0.25°±0.25

Toe-in

2±1 mm
(0.08±0.04 in.)

1.5±O.5 mm
(0.06±0.02 in)

Swivel pin
inclination

11.5°±1

11.5°±1

Steering angle
outer wheel

20°

20°

Steering angle
inner wheel

20.75°±0.50

20.75°±0.50

4±1 mm
(0.16±0.04 in.)

4±1 mm
(0.16±0.04 in.)

-o.so±0.25

-o.5°±0.25

Rear
Toe-in
Camber
Fig. 1. Chassis ride height measurement (dimension B),

Chassis Ride Height (dimension B)
• standard chassis
• sport chassis
with 15 in. wheel
with 16 in. wheel

243 mm (9.56 in.)
230 rnm (9.06 in.)
217 rnm (8.54 in.)

I

CAUTION
The front wheel toe-in specifications listed in Table a are only
applicable when making measurements directly from the rim,
such as when using a toe bar. If optical alignment equipment
is used, the specifications need to be corrected based on type
of equipment being used. Most modem alignment equipment
is based on a universal 28.64 in. circle.

WHEEL ALIGNMENT SPECIFICAnONS
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Wheel Alignment

NOTE
Swivel pin inclination, also known as king pin inclination, is not
adjustable. If the swivel pin inclination is incorrect, the swivel
member must be replaced as described under n4 Wheel
Bearings and Drive Axles.

87859-561166

Front Wheel Toe-in
Toe-in is adjusted by varying the length of the threaded tie
rod in the tie rod end. Screwing the rod into the tie rod end will
decrease toe-in and screwing the rod out will increase toe-in.

Fig. 3. Maximum permissible length (e) of tie rod must not exceed
125 mm (4.92 in.).

Front Wheel Camber and Caster
To adjust toe-in
1. Working from below, loosen the tie rod lock nut. See
Fig. 2.

Fig. 2. Tie rod locknut being loosened. (Wheel shown removed
for clarity.)
2. Using a locking pliers, turn the tie rod in or out to obtain
the correct setting.

CAUTION
When the toe-in selting is correct, tighten the tie rod lock nut.
The length of the tie rod from the locknut to the stepped part
of the rod must never exceed 125 mm (4.92 in). See Fig. 2.
Also, the difference in length between the two rods must not
exceed 2 mm (0.08 in.). For example, if the right rod mea
sured 124 mm, the left rod must measure between 122 mm
and 125 mm. See Fig. 3.

Camber and caster are adjusted by varying the number of
shims under the upper control arm bearing brackets. See Fig.
4. The shims are available from an authorized Saab dealer in
thicknesses of 0.5 mm, 1.0 mm and 2.0 mm.

Fig. 4. Camber/caster shims being removed from upper control
arm bearing bracket.
Camber is adjusted by changing the number of shims
equally under both the front and rear brackets. Removing an
equal number of shims from beneath both brackets will
increase positive camber. Adding shims will reduce positive
camber.
Caster is adjusted by changing the number of shims from
either the left or the right bearing brackets. Moving shims
from the front bearing bracket to the rear bearing bracket will
increase the caster. Moving shims from the rear bracket to
the front bracket will reduce caster. Once the final
adjustments have been made, torque the bracket bolts.

Tightening torque

Tightening torque

• steering tie rod to
tie rod end (locknut) .... 60 to 80 Nm (44 to 59 ft-Ib)

• upper control arm bearing
bracket to body
40 to 55 Nm (30 to 40 ft-Ib)

WHEEL ALIGNMENT SPECIFICA nONS
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631 Ball Joints
Checking and Replacing Ball Joints. 631-1
To check ball joint play

To replace ball joints

631-2

631-1

CHECKING AND REPLACING BALL
JOINTS
The ball joints locate the steering swivel member to the
upper and lower control arms. See Fig. 1. The ball joints are
permanently lubricated and do not require any service. If
found to be worn, they must be replaced. See 632 Control
Arms for illustrations of ball joint mountings to the control
arms.

To check ball joint play
To accurately check ball joints for wear, the coil spring
tension on the control arm must be relieved. A special tool, as
shown below, is available for this purpose.
1. With the car on the ground, insert spacer tool (Saab
part no. 83 93 209) between the upper control arm and
the body. See Fig. 2.

WARNING
Do not reuse self-locking nuts. These parts are designed to be
used only once and must always be replaced once loosened
or removed.

Fig. 2. Spacer tool (arrow) inserted between upper control arm
and body, The spacer tool relieves suspension loading on
the ball joints.
2. Loosen the wheel lug bolts or nuts, then raise the front
of the car and support it securely on jack stands de
signed for the purpose. Remove the wheel.
3. Carefully inspect the ball joint rubber boots. If any boot
is torn or cracked, the complete ball joint should be re
placed.
4. Using water pump pliers, check the axial (up-down)
play of the upper and lower ball joints. See Fig. 3. If the
play is excessive, the ball joint must be replaced.

87799

1. Upper ball joint
2. Swivel member

3. Wheel bearing and circlip
4. Lower ball joint

Fig. 1. Exploded view of steering swivel member.

CHECKING AND REPLACING BALL JOINTS
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Ball Joints
CAUTION
Use care not to damage the ball joint rubber boot with the pry
bar.

If the ball joints are in good shape, loosely install the wheel.
Lower the car and tighten the wheel bolts or nuts. Remove
the spacer tool from the opening in the body.

Tightening torque
• road wheel to wheel hub
lug nuts
90 to 110 Nm (66 to 81 ft-Ib)
lug bolts
105 to 125 Nm (77 to 92 ft-Ib)

Fig. 3.

Lower ball joint being checked for axial (up-down) play using
water pump pliers.

Ball joint wear limit
• maximum axial play

To replace ball joint
The procedure below applies to both upper and lower ball
joints.

2 mm (0.078 in.)

WARNING
5. Using a pry bar, check the radial (side-to-side) play of
the upper and lower ball joint. Gently pry the joint back
and forth to check for play. See Fig. 4. If the play is ex
cessive, the ball joint must be replaced.

Do not reuse self-locking nuts. These parts are designed to be
used only once and must always be replaced once loosened
or removed.

1. With the car on the ground, insert spacer tool (Saab no.
83 93 209) between upper control arm and body. See
Fig. 2 above.
2. Loosen the wheel lug bolts or nuts, then raise the front
of the car and support it securely on jack stands de
signed for the purpose. Remove the Wheel.

WARNING
Always check that the car is stable on the jack stands before
starting any work.

3. Using a jack under the control arm, raise the lower con
trol arm slightly. Remove the lower shock absorber
mounting nut and pull the shock off its mount. See Fig. 5.
Fig. 4. Lower ball joint radial (side-to-side) play being checked us
ing pry-bar (arrow).

Ball joint wear limit
• maximum radial play. . . . . . . . . .. 1 mm (0.040 in.)

4. Lower the jack just until the drive axle is just contacting
the body opening. Lock the jack in position for support.
5. Remove the self-locking nut holding the ball joint to the
steering member.
6. Separate the ball joint using a press tool. See Fig. 6.

CHECKING AND REPLACING BALL JOINTS
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Ball Joints

631-3

7. Remove the two through-bolts holding the ball joint to
the control arm. See Fig. 7. Remove the ball joint by
sliding it out of the control arm.

Fig. 5. Shock absorber being removed from control arm mount
ing.

CAUTION
Do not use a ball joint separator fork to remove the ball joint
from the steering member. The steering member may be dam
aged as a result.

Fig. 7. Ball joint-to-control arm mounting bolts shown at arrows.
Upper ball joint shown, lower ball joint is similar.

CAUTION
If the upper ball joint is being removed, do not remove the bolt
for the spring saddle as the spring is under compression.

Installation is the reverse of removal. Replace the ball joint
bolts and all self-locking nuts. Torque the bolts and nuts to
the values given below. Be sure to remove the spacer tool
when the job is complete.

Tightening torques
• balljoint to steering swivel member
(self-locking nut)
35 to 50 Nm (26 to 37 ft-Ib)
• balljoint to control arm bolts
(self-locking nuts)
40 to 55 Nm (30 to 40 ft-Ib)

Fig. 6.

Upper ball joint being pressed out of steering swivel mem
ber, Special press tool (Saab tool no, 8995409) shown.

• road wheel to wheel hub
lug nuts
90 to 110 Nm (66 to 81 ft-Ib)
lug bolts
105 to 125 Nm (77 to 92 ft-Ib)

CHECKING AND REPLACiNG BALL JOINTS
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632 Control Arms
General

632-1

Control Arms and Control
Arm Bushings

632-1

To replace control arm bushings
Removing and Installing Control Arms
To remove upper control arm
To remove lower control arm

632-2
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632-4

view of the lower control arm and it bushings. The upper
control arm is similar.

GENERAL
The independent front suspension for each front wheel
consists of two control arms, each of which is pivot-mounted
to the unibody by bearing brackets fitted with rubber
bushings. The steering swivel member is mounted to the
control arms via ball joints. See Fig. 1.
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1.
2.
3.

Lower control ann
Bearing brackets
Bushings

Fig. 2.

4.
5.

Lock washer
Locknut

Exploded view of lower control arm.

WARNING
1. Upper control ann
2. Upper ball joint
3. Lower ball joint

4. Lower control ann
5. Bearing bracket with
rubber bushing

If the controls anns have been subjected to violent stresses as
a result of a collision or a road hazard, they must be carefully
inspected for bending or distortion. Be sure to also inspect the
bearing brackets and their mountings to the body.

Fig. 1. Cut-away view of control arms and front suspension.

NOTE

CONTROL ARMS AND CONTROL ARM
BUSHINGS
The control arms are not normally replaced unless
damaged. The control arm bushings, on the other hand, are
prone to wear under normal use and high mileage. Inspecting
the control arms includes checking for distortion or damage
due to collisions or road hazards. The bushings should be
inspected for wear or deterioration. Fig. 2 shows an exploded

Ball joint inspection is covered in 631 Ball Joints. Steering tie
rod end inspection is covered in 643 Tie Rod Ends.

Worn control arm bushings are often noticed through
knocking or clunking sounds when traveling over rough road
surfaces. Before inspecting for damaged parts or worn
bushings, first check the tightness of all fasteners using a
torque wrench. See Fig. 3.

CONTROL ARMS AND CONTROL ARM BUSHINGS
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Control Arms
CAUTION
Oil or grease must not be allowed to come into contact with
the bushings. Use only soapy water.

Upper Control Arm

~C

7841349

Lower Control Arm

87887-S6404

Fig. 4.

A Upper control arm bearing bracket
(front or rear) to body
40 to 55 Nm (30 to 40 ft-Ib)
B Coil spring seat to
control arm
55 to 110 Nm (40 to 81 ft-Ib)
C Ball joint to control arm
(upperor lower)
40 to 55 Nm (30 to 40 ft-Ib)
D Lower control arm bearing bracket (front or rear) to body
M12 dry joint.
M121ubricated joint
(waxed nut)
E Lower control arm
bracket to body

Fig. 3.

70 to 95 Nm (52 to 70 ft-Ib)

Special press tool used to install control
arm bushing,

NOTE
Saab tool no, 78 41 349 is used to replace lower control arm
bushings (as shown above) and Saab tool no. 78 41 331 is
used to replace the upper control arm bushings.

3. Install the bearing brackets to the control arm and po
sition them as shown in Fig. 5. Tighten the locknut while
holding the brackets in position. Recheck the angle of
the bracket. Bend over the lock washer to lock the nut
in place.

.45 to 55 Nm (33 to 40 ft-Ib)
25 to 35 Nm (18 to 26 ft-Ib)

Exploded view of upper and lower control arm fasteners.

Bearing bracket to control arm (locknut and lock
washer)
• upper control arm bracket to
control arm
55 to 70 Nm (40 to 52 ft-Ib)
• lower control arm bracket to
control arm
75 to 90 Nm (55 to 66 ft-Ib)

To replace control arm bushings
1. Remove the control arm as described below. Remove
the bearing brackets from the control arm.
2. Press the old bushing out of the bracket. Thoroughly
clean the bearing brackets. Apply soapy water to the
new bushing and press it into the bracket. See Fig. 4.

CONTROL ARMS AND CONTROL ARM BUSHINGS

4. Install the control arm as described below.

Removing and Installing Control Arms
Removing and installing the driver's side upper control arm
will require removal of the engine. With the engine installed,
there is not enough clearance to pull the control arm from the

Control Arms

632-3

Upper Control Arm

o

0

Lower Control Arm

~87888·6403

Fig. 6. Shock absorber being removed from control arm mounting.

Fig. 5. Control arm bearing bracket installation angles.

body. Removing the passenger's side upper control arm
requires that the engine be suspended with a hoist so that an
engine mount can be removed. Special tools are required to
remove the upper control arms. Read the procedures
completely before starting any work.

4. Compress the suspension coil spring using a spring
compressor (Saab no. 88 18 791 and 88 18 809 or
equivalent). Remove the spring from the car. See Fig. 7.

WARNING
Work carefully as the spring is compressed. Check to make
sure that the spring compressor is always securely seated on
the spring.

WARNING
• Special spring compressing tools (Saab tool no. 88 18791
or equivalent) are required to remove and install the upper
control arms. Do not attempt to remove the upper control arms
without the proper tools, as serious injury could result.
• Do not reuse self-locking nuts or locking washers. These
parts are designed to be used only once and must be replaced
once removed.

To remove upper control arm
1. If removing the driver's side control arm, remove the
engine as described in 201 Engine Removal and In
stallation.
2. Loosen the wheel lug bolts or nuts, then raise the front
of the car and support it securely on jack stands de
signed for the purpose. Remove the front wheel.

WARNING
Always check that the car is stable on the jack stands before
starting any work.

3. Using a jack under the control arm, raise the lower con
trol arm slightly. Remove the lower shock absorber
mounting nut and pull the shock off its mount. See Fig.
6. Remove the jack.

Fig. 7. Compressed coil spring being removed from car.

5. Remove the spring seat and upper ball joint mounting
bolts. See Fig 8. Remove the spring seat and ball joint
from the control arm.

CONTROL ARMS AND CONTROL ARM BUSHINGS
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Control Arms
CAUTION

The shims should be re-installed in their exact positions. The
shims are used to align the front wheels. If the shims are in
correctly installed, a front wheel alignment will be necessary.
See 601 Wheel Alignment.

NOTE

The control arms are not symmetrical. If removing more than
one control arm, marl< their locations during removal.

Fig. 8. Upper ball joint bolts (1) and spring seat bolt (2).

6. If removing the passenger's side control arm, use a
suitable hoist to support the engine. Then remove the
right side engine mount. See Fig. 9. Remove the en
gine mounting bracket from the engine block and en
gine support bracket.

CAUTION

Be careful not to damage the inner drive axle rubber boot
when removing the engine mount bracket.
Fig. 10. Upper control arm mounting bolts (arrows) as viewed

from above.

Installation is the reverse of removal. If the bearing
brackets were removed from the control arms, be sure to
reinstall them as shown above in Fig. 5. Be sure to replace all
self-locking nuts and locking washers. Torque all control arm
fasteners to the values given in above in Fig. 2. Tighten the
engine mounts to their final torques with the car on the
ground and engine hoist removed. Check and adjust wheel
alignment if necessary. See 601 Wheel Alignment.

To remove lower control arm
1. Loosen the wheel lug bolts, then raise the front of the
car and support it securely on jack stands designed for
the purpose. Remove the front wheel.
Fig. 9. Right side engine mount being removed. Mount is bolted
in place from above and below. (Hydraulic engine mount
shown, rubber engine mount is similar.)

7. Remove the four bolts holding the control arm to the
body. Note the number of shims under each bearing
bracket. See Fig. 10. Remove the control arm from the
car.

2. Raise the lower control arm slightly using a jack at the
outside of the control arm. Remove the shock absorber
from its lower mount and remove the ball joint from the
control arm. See Fig. 11. Remove the jack.

NOTE

Where applicable, move the anti-roll bar out of the way.

Control Arms
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Fig. 11. Lower ball joint mounting bolts (1) and shock absorber
mounting nut (2). Anti-roll bar mount shown at A.

3. Remove the six control arm bracket-to-body mounting
nuts. See Fig. 12. Remove the control arm from the car.

Fig. 12. Lower control arm mounting nuts (ar
rows).

Installation is the reverse of removal. If the bearing
brackets were removed from the control arms, be sure to
reinstall them as shown above in Fig. 5. Replace all self
locking nuts and torque all fasteners to the values given in
Fig. 2. Check and adjust wheel alignment if necessary. See
601 Wheel Alignment.

CONTROL ARMS AND CONTROL ARM BUSHINGS
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641 Steering Column
General
To remove steering wheel

641-1
641-1

To remove steering column assembly

641-2

GENERAL
The steering column assembly consists of three sections,
connected by universal joints. See Fig. 1. The top perforated
cage-like section is deformable and the steering wheel shaft
is telescopic. The intermediate shaft is made of a flexible
sheet steel, which will allow the steering column to collapse
when subjected to high loads.

Steering
wheel
Collapsible
steering column

On 1990 and later models, an SRS airbag system is used,
with the airbag itself located in the steering wheel pad.

WARNING
• The SRS (Supplemental Restraint System) uses an explo
sive device to inflate the airbag. Do not attempt to service the
wiring in the steering wheel, steering column assembly, or air
bag unit. The airbag may ignite causing serious injury. See an
authorized Saab dealer for any repairs necessary to the SRS
wiring or components, including removal of the steering wheel
and steering column.

_ _ _ Steering
wheel shaft

• Do not reuse self-locking nuts. These parts are designed to
be used only once and must be replaced whenever loosened
or removed.

CAUTION
• When spinning the steering wheel via the front road wheels
(front wheels off the ground), move the wheels slowly from
lock to lock to avoid damaging the collapsible steering col
umn.
• Do not push or pull on the steering wheel (for example when
trying to roll the car). Doing so can strain the steering column,
causing it to collapse.

Intermediate
shaft

Universal
joint
67823

Fig. 1. Exploded view of steering column assembly.

To remove steering wheel
The procedure below does not cover removing the steering
wheel on SRS (airbag) equipped cars. Cars with SRS can be
identified by the three letter markings on the steering wheel
pad.

WARNING
Removing the steering wheel on cars equipped with SRS air
bag requires that the airbag unit be disarmed, removed, and
stored in a safe place. Due to the inherent danger involved in
this operation, it should be left to an authorized Saab dealer.

1. Position the steering wheel so that the road wheels are
straight ahead.
2. On three-spoke steering wheels, carefully pry off the
steering wheel pad and disconnect the electrical con
nectors for the horn. See Fig. 2.
3. On four-spoke steering wheels, pry out the badge in the
center of the wheel.
4. Place matching marks on the steering wheel and the
steering wheel shaft. Remove the center steering
wheel nut and washer. See Fig. 3.

GENERAL
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Steering Column

Fig. 2. steering wheel pad being removed on cars with three
spoke wheels.

Fig. 4.

Puller (Saab tool no, 8996 258) being used to remove
steering wheel. The two side bo~s on the puller thread
into the steering wheel itself and the center bolt is thread
ed down onto the steering wheel shaft.

To remove steering column assembly
The procedure below does not cover removing the steering
column assembly on SRS (airbag) equipped cars. Cars with
SRS can be identified by the three letter markings on the
steering wheel pad.

WARNING
Removing the steering column assembly on cars equipped
with SRS airbag requires that the airbag unit be disarmed, re
moved, and stored in a safe place. Due to the inherent danger
involved in this operation, it should be left to an authorized
Saab dealer.
Fig. 3. steering wheel mounting nut being removed,

5. Pull the steering wheel straight off the steering wheel
shaft. If the wheel does not pull off easily, use a suitable
puller to assist in removal. See Fig. 4.

CAUTION
Do not hammer on the steering wheel or steering wheel shaft
in an attempt to loosen the steering wheel. This may damage
the collapsible steering column.

Installation is the reverse of removal. Always replace the
self-locking nut.

Tightening torque
• steering wheel to steering column
(self-locking nut)
25-28 Nm (18 to 21 ft-Ib)

GENERAL

1. Working from the engine compartment, remove the
clamping bolt that holds the steering column universal
joint to the steering rack. See Fig. 5. Push the steering
column protective boot off the firewall bulkhead and
into the passenger compartment.
2. Remove the steering wheel as described above.
3. Remove the center storage console and the lower in
strument padding as described in 853 Dashboard and
Consoles.
4. Remove the steering column lower trim piece.
5. Remove the directional indicator and wiper/washer
stalk switches from the steering column. Label the
electrical connectors before unplugging them.
6. Unplug the connectors for the horn and cruise control
(where applicable). Cut any cable ties holding the wir
ing harness to the steering column.

Steering Column

Fig. 5. Steering column universal joint clamping bolt being re
moved.

7. If applicable, remove the anti-chafi ng pad from the right
side of the steering column.

641-3

Fig. 7. Steering column assembly being removed from car.

Installation is the reverse of removal. Make sure that the
steering column universal joint is fully seated on the steering
r'ack pinion shaft so that the clamping bolt properly engages
the groove in the shaft. See Fig. 8.

NOTE

If an anti-chafing material is used, note its position before re
moving it.

8. Remove the four steering column-to-console bolts and
spacers. See Fig. 6.

Fig. 8. Steering column-to-steering rack pinion shaft clamping
bolt being installed. Bolt must engage groove in shaft.
Apply Loctite to the four steering column-to-body mounting
bolts during installation. Replace all self-locking nuts. Check
the universal joints for free movement. Universal joints that
are seized or do not swivel freely should be replaced. Tighten
all bolts to their recommended torques.
Fig. 6. Steering column mounting bolts (arrows).
9. Lower the column slightly and pull the entire assembly
out of the car. See Fig. 7.

WARNING

Use care when handling the removed steering column assem
bly. Do not alter the position of the telescopic steering wheel
shaft or the collapsible function of the column assembly may
be impaired.

Tightening torques
• steering column to steering rack (clamping bolt,
locking nut)
20 to 27 Nm (15 to 20
• steering column to body (bolts, install
with Loctite)
20 to 27 Nm (15 to 20
• steering wheel to steering column
(se~-Iocking nut)
25-28 Nm (18 to 21

se~-

ft-Ib)
ft-Ib)
ft-Ib)

GENERAL

Tie Rod Ends
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643 Tie Rod Ends
General

643-1
To replace tie rod end. . . . . . . . . . . . . . . . . . . 643-1

GENERAL

CAUTION

The tie rod ends connect the steering rack tie rods to the
steering swivel member. They thread onto the end of the tie
rod and are securely fastened to the swivel member with a
self-locking nut. No maintenance or lubrication is needed for
the life of the joint. See Fig. 1.

A new style tie rod end was introduced during the 1989 model
year on the 900 models. This new tie rod end can be identified
by a slot cut in the end of the threaded stud. See Fig. 2. The
two tie rod ends must never be interchanged between the ear
ly cars and later cars, as steering geometry will be affected.

CAUTION
Do not reuse self-locking nuts. These parts are designed to be
used only once and must be replaced if loosened or removed.

87829

Fig. 2. New style tie rod end used on early 1989 and later models,
This new tie rod end can be identified by slot cut into thread
ed end of stud.

To remove tie rod end
87806·S6l255

Power-assisted steering
rack

2. TIe rod
3. TIe rod end

Fig. 1. Steering system.

Tie rod ends should be checked for wear at regular
intervals. The rubber boots around the joints should also be
inspected for tears, cracks or general deterioration. Replace
the tie rod end if any faults are found.
Tie rod ends are best checked for wear with the front
wheels off the ground. Grasp both sides of the tire and gently
rock the wheel back and forth. If any noticeable play is
present, the tie rod end is probably worn and should be
replaced.

Removing the tie rod end will alter the alignment (toe-in) of
the front wheels. It is highly recommended that the front
wheels be aligned after replacing a tie rod end.
1. Loosen the wheel lug nuts or bolts, then raise the front
of the car and support it securely on jack stands de
signed for the purpose. Remove the wheel.

WARNING
Always check that the car is stable on the jack stands before
starting any work.

2. Loosen the locknut that secures the tie rod end to the
tie rod. Remove the self-locking nut securing the tie rod
end to the steering swivel member. See Fig. 3.
3. Using a press tool, remove the jOint from the steering
swivel member. See Fig. 4.

GENERAL

643-2

Tie Rod Ends
NOTE
If the position of the tie rod end on the tie rod is carefully
marked, the new tie rod end can be positioned where the old
tie rod was prior to removal so the car can be safely driven.

5. Install the new tie rod end to the tie rod, threading it on
the same number of turns counted above in step 4. In
sert the tie rod end into the steering member and install
and tighten a new self-locking nut.

Tightening torque
• tie rod end to steering member
(self-locking nut)
50 to 60 Nm (37 to 44 ft-Ib)
Fig. 3. Tie rod end locknut being loosened. Tie rod end self-lock
ing nut shown at arrow.

WARNING
The length of the tie rod from the locknut to the stepped part
of the rod must never exceed 125 mm (4.92 in). See Fig. 2.
Also, the difference in length between the two tie rods must
not exceed 2 mm (0.08 in.). For example, if the right rod mea
sured 124 mm, the left rod must measure between 122 mm
and 125 mm. See Fig. 5.

87897-S6I166

87896-S6420

Fig. 4. Tie rod end being removed from steering swivel member
using press. Saab tool no. 8995 409 shown.

WARNING
A tie rod end removal fork should not be used to remove the
tie rod end. Do not hammer on the tie rod end in an attempt to
remove it from the steering member. Doing this may damage
the steering rack, the collapsible steering column, or the steer
ing swivel member.

4. Mark the position of the tie rod end to the tie rod.
Thread the tie rod end off the tie rod, counting the num
ber of turns it takes to get it off.

GENERAL

Rg. 5. Maximum permissible length (C) of tie rod must not exceed
125 mm (4.92 in.).

6. Adjust the toe-in using special wheel alignment equip
ment. Tighten the tie rod lock nut.

Tightening torque
• steering tie rod to tie
rod end (locking nut).... 60 to 80 Nm (44 to 59 ft-Ib)

Power Steering
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644 Power Steering
Power Steering System
To remove power steering rack

644-1
644-1

To install power steering rack
To remove power steering pump and lines

644-3
644-4

To remove power steering rack

POWER STEERING SYSTEM
The power-assisted steering rack is mounted at the lower
rear of the engine compartment. A belt driven hydraulic pump
supplies fluid under pressure to the control valve in the
steering rack to help reduce steering effort. See Fig. 1.

WARNING
Removing or replacing the steering rack will affect front wheel
alignment. Always have the front end aligned after doing any
work to the steering rack or related steering components. See
601 Wheel Alignment for more information on aligning the
wheels.

1. Loosen the wheel lug bolts, then raise the front of the
car and support it securely on jack stands designed for
the purpose. Remove the wheels.

WARNING
Always check that the car is stable on the jack stands before
starting any work.

2. Drain the power steering fluid by removing the return
hose from the fluid reservoir. See Fig. 2. Place the dis
connected hose in a quart-sized container. Plug the
open hose fitting at the reservoir.
87771-S6l255

1. Power steering fluid reservoir
2. Power steering pump
3. Control valve (part of steering rack)
4. Steering rack

NOTE
If necessary, connect an extension hose to the retum hose.

Fig. 1. Power steering system.
;
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There is no routine maintenance for the power steering
system other than checking the fluid level, see 1
LUBRICATION AND MAINTENANCE. Checking the steering
tie rod ends is described in 643 Tie Rod Ends.

CAUTION
• Do not reuse self-locking nuts. These parts are designed to
be used only once and must always be replaced whenever
loosened or removed.
• Do not hold the steering wheel at full lock for extended peri
ods with the engine running. This may overheat the pump and
damage it.

I
~
Fig. 2. Power steering pump return hose (arrow) at fluid reser
voir.

POWER STEERING SYSTEM

.
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Power Steering

3. Start the engine and allow the fluid to pump out of the
system and into the container. Rotate the steering
wheel slowly from lock to lock. Shut off the engine as
soon as the system is empty. Reconnect the return
hose to the reservoir.

6. Unscrew the tie rods from the tie rod ends. Hoid the in
ner rubber bellows stationary while unscrewing the
rods. See Fig. 5.

4. Working at the wheels, loosen the tie rod end locknut at
both tie rods. See Fig. 3.

Fig. 5. Tie rod being unscrewed from tie rod end.

Fig. 3. Tie rod end locknut being loosened.

7. Thoroughly clean the area around the two hydraulic
pipe fittings on the steering rack. See Fig. 6. Discon
nect the pipes from the rack and plug the pipe open
ings. Remove the clamps holding the pipes to the rack.

5. Using a vernier caliper, measure and record the tie rod
length from the tie rod end to the stepped part tie rod.
See Fig. 4.

NOTE

It may be necessary to push the bellows back slightly to ac
cess the stepped part of the tie rod.

Fig. 6. Hydraulic pipe fittings on steering rack (arrows).
8. Working from the rear of the engine compartment, re
move the clamping bolt holding the steering column
universal joint to the steering rack. See Fig. 7.
9. Remove the bolts holding the steering rack to the body.
See Fig. 8.

Fig. 4. Tie rod length being measured using vernier caliper. Car
shown is Saab 9000.

10. Separate the steering rack from the steering column
universal joint.
11. Rotate the steering rack until its pinion shaft is pointing
downward. See Fig. 9.

POWER STEERING SYSTEM

Power Steering
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Fig. 9. Steering rack pinion shaft positioned correctly for remov
al of rack,

Fig. 7. Steering column clamping bolt being
removed.

Fig. 10. Left-hand (driver's) side tie rod shown lowered from car
body

To install power steering rack
Fig. 8. Steering rack mounting bolts (arrows),

12. Slide the steering rack toward the passenger side of
the car.

13. Turn the steering rack pinion shaft until the right-hand
(passenger's) side tie rod is fully extended. Lift the left
hand (driver's) side tie rod over the subframe. See Fig.

10.

Inspect the rubber bellows and the rubber mounting
bushings. Replace any worn or damaged parts.
1. Turn the pinion shaft until the driver's side tie rod is fully
extended. Place the rack up and into the body with the
pinion shaft pointing down. See Fig. 11.

2. Turn the pinion shaft until the passenger's side tie rod
is fully extended. Lift the left-hand (driver's) side tie rod
up and over the subframe member. Center the steering
rack.

CAUTION

Tum the shaft using pliers. Place a rag over the pinion shaft to
protect the splines.

NOTE

When the steering rack is centered, the slot in the pinion shaft
for the clamping bolt should be toward the rear of the car
(shaft pointing downward),

14. Slide the entire rack toward the driver's side of the car
and remove the rack assembly.

POWER STEERING SYSTEM
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Power Steering
7. Thread the tie rods into the tie rod ends. Adjust the tie
rod to the dimensions recorded above in Fig. 4. Tighten
the locknuts.

Tightening torque
• tie rod end to tie rod ... 60 to 80 Nm (44 to 59 ft-Ib)

8. Fill the reservoir with power steering fluid. With the en
gine off, slowly turn the steering wheel three or four
times from lock to lock.

Fig. 11. Steering rack being installed into body.

3. Rotate the entire rack up and connect the pinion shaft
to the steering column universal joint. Loosely install
the clamping bolt and new a self-locking nut.

CAUTION
Make sure the pinion shaft fully engages the universal joint.
The clamping bolt must go through the slot in the pinion shaft.

4. Install and tighten the steering rack mounting bolts and
the steering column clamping bolt.

CAUTION
Do not use ATF in the power steering system. Use only GM
(General Motors) Specification Power Steering Fluid.

Power steering fluid
• GM power steering fluid (GM 9985010),
75 cl (0.8 qt)
Texaco TL4634 or equivalent

9. Install the wheels, lower the car and start the engine.
Turn the wheels from lock to lock two more times.

Tightening torques

• wheel lug bolts
• wheel lug nuts
Tightening torques
• power steering
60 to 80 Nm (44 to 59 ft-Ib)
rack to body
• universal joint to pinion shaft (clamping bolt and selflocking nut)
25 to 34 Nm (18 to 25 ft-Ib)

105 to 125 Nm (78 to 92 ft-Ib)
90 to 110 Nm (66 to 81 ft-Ib)

10. Check the front wheel alignment and adjust if neces
sary.

To remove power steering pump and lines
5. Install and tighten the hydraulic pipes to the control
valve. Replace the O-rings at the pipe connections
where necessary.

Tightening torque

• power steering
hose fittings

20 to 34 Nm (15 to 25 ft-Ib)

6. Install new clamps to hold the pipes to the steering rack
housing.

CAUTION
Use care not to pinch or damage the pressure-equalizing tube
between the rubber bellows.

POWER STEERING SYSTEM

1. Drain the power steering fluid by removing the return
hose from the fluid reservoir. See Fig. 2 above. Place
the disconnected hose in a quart-sized container. If
necessary, connect an extension hose to the return
hose. Plug the open hose fitting at the reservoir.
2. Start the engine and allow the fluid to pump out of the
system and into the container. Rotate the steering
wheel slowly from lock to lock. Shut off the engine as
soon as the system is empty. Reconnect the return
hose to the reservoir.
3. Working in the engine compartment, cut the cable ties
holding the main engine harness to the rear of the cyl
inder head. Rest the harness on top of the valve cover.

Power Steering
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4. Slacken the pump bracket nut and bolt. Fully loosen the
bracket adjusting screw. See Fig. 12. Remove the
pump V-belt.

Fig. 13. Pump bracket lower mounting bolt (1) and inlet hose (2)
as viewed from below car.

Fig. 12. Pump bracket nut (1), bracket bolt (2), adjusting screw
(3), and outlet pipe (4),

5. Disconnect the fluid outlet pipe at the union shown in
the above figure.
6. Working from below the car, remove the bracket's low
er mounting bolt. Disconnect the inlet hose. See Fig. 13.

NOTE
Note the order of the rubber bushings, spacers, and washers
for the lower mounting bolt.

7, Working from the engine compartment, remove the
pump bracket top nut and bolt. Swivel the pump toward
the wheel arch and remove it from the car. See Fig. 14.
Installation is the reverse of removal. Tighten the hose
fittings to the specified torque. Adjust the belt tension as
described in 1 LUBRICATION AND MAINTENANCE. Fill
and bleed the system as described above under the steering
rack installation procedure,

Fig. 14. Power steering pump being removed,

Tightening torque
• power steering pump
hose fittings., . , .... , , 20 to 34 Nm (15 to 25 ft-Ib)

POWER STEERING SYSTEM
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Front Suspension
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Rear Suspension
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Suspension Troubleshooting
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FRONT SUSPENSION
The Saab 900 is equipped with an independent front
suspension. See Fig. 1. The upper and lower control arms
are pivot-mounted to the body. A double-acting shock
absorber and coil spring controls suspension travel, which is
limited by a rubber buffer. The steering swivel member is
mounted to the control arms through ball joints.

4
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1. Locking nut (always
replace)
2. Washer
3. Wheel bearing hub

4. Outer drive axle with
integral CV joint
5. Wheel bearing
6. Brake disc
7. Inner drive axle

Fig. 2. Steering swivel member.

87851-56325

1.
2.
3.
4.

Upper control arm
Spring seat
Coil spring
Bump stop

5.
6.
7.
8.

Shock absorber
Lower ball joint
Lower control arm
Upper ball joint

Fig. 1. Front suspension.

The front wheel bearing is pressed into the steering
member and the wheel bearing hub is in turn pressed into the
wheel bearing. See Fig. 2.
The splined drive axle with integral constant velocity (CV)
joint passes through the wheel bearing and is firmly bolted to
the splined wheel bearing hub. The brake caliper is bolted to

the steering swivel member and the brake disc is mounted to
the wheel bearing hub. The steering rack is connected to the
steering swivel member through the tie rod ends.

REAR SUSPENSION
The rear axle is a lightweight tube located by five links
designed to keep the rear wheels parallel and stable. See
Fig. 3. The pan hard rod absorbs the lateral cornering forces.
The spring links and torque arms prevent the axle from
rotating during braking and accelerating. On some models, a
rear stabilizer bar further controls body sway or roll during
cornering. Upward and downward movement of the axle is
limited by the double acting shock absorbers and suspension
coil springs.

REAR SUSPENSION

I

700-2

Suspension-General

, _ _ Panhard
rod

Shock absorber

87852-86330

Fig. 3.

Rear suspension.

SUSPENSION TROUBLESHOOTING
Stable handling and ride comfort depends on the integrity
of the suspension components that gradually become worn
with time and mileage. In addition to worn suspension parts,
troubleshooting must consider the condition of the wheels,
tires, and their alignment. General suspension and wheel
alignment troubleshooting information can be found in 600
Steering and Wheel Alignment-General.

SUSPENSION TROUBLESHOOTING

Front Suspension
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731 Front Suspension
General
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Shock Absorbers

731-1
731-1
731-2

Anti-Roll Bar

731-3
731-3
731-4

a. Front Coil Spring Specifications

To remove front shock absorbers
To install front shock absorbers

Suspension Coil Springs
To remove coil springs
Checking Coil Springs

GENERAL
This section covers replacement of the front shock
absorbers, coil springs, and anti-roll bar only. For information
on replacing the ball joints and the control arms, see 631 Ball
Joints and 632 Control Arms.

SHOCK ABSORBERS
The function of a shock absorber, or damper, is to
moderate the action of the coil spring. The shock slows the
spring's bounce and allows it to return to its normal position
more quickly. See Fig. 1.
Shocks require no routine maintenance and cannot be
serviced. The shock absorbers are easily replaced using
ordinary hand tools and should always be replaced in pairs.

To remove front coil spring
seat and bushing

731-5
731-6
731-6

To remove front anti-roll bar
TABLES

731-5

wallowing, feel after bumps or in corners. Very worn shocks
may reach the limits of their travel by knocking when going
over bumps.
The most common-though not entirely accurate-test of
shock absorber function involves vigorously bouncing each
corner of the car and then releasing and observing how
quickly the bouncing stops. More than one bounce usually
suggests the shocks are not properly dampening and should
be replaced. As a final check, look for oil leaks on the outside
of the shock. If any signs of oil are present, the shocks shOUld
be replaced.
If a rattling or clunking noise is noticeable while traveling
over rough road surlaces, check the lower shock absorber
bushings. These bushing are available separately from an
authorized Saab dealer. In addition, replacement shock
absorbers come with new upper and lower bushing sets. See
Fig. 2.

WARNING
Gas shock absorbers are under high pressure (400 to 600 psi)
and can cause severe injury if handled improperly. Do not
heat, weld, cut or defonm the shock absorber in any way. Gas
shock absorbers should be disposed of properly. See an au
thorized Saab dealer for infonmation on gas shock disposal.

87840

Rg.1. Front shock absorber and pivoted suspension springs.

The best evidence of worn shock absorbers is their road
handling behavior in normal driving. Worn shocks will allow
skittishness over bumps and a less controlled, often

NOTE
The Saab 900 shock absorbers are of a unique design incor
porating a special stop. Always replace them with Saab origi
nal equipment shock absorbers or damage to the suspension
may result.

To remove front shock absorbers
1. Working in the engine compartment, remove the shock
absorber upper mounting nuts. Loosen the top locknut
first while holding the lower nut stationary. See Fig. 3.

SHOCK ABSORBERS
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Front Suspension
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(sheet metal)
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Fig. 3. Shock absorber upper mounting nut being removed,
Open-end wrench is used to prevent lower nut from spin
ning when loosening top nut,
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Fig. 2. Front shock absorber.

NOTE
• If the shock shaft turns while trying to loosen the nuts, cut
the plastic protective tube off the shock from below and then
use a locking pliers to hold the shaft stationary.

• When removing the driver's side shock, the mounting nuts
can be more easily accessed if the coolant expansion tank is
moved out of the way. Do not remove the hoses or cap. Re
move only the fasteners holding the tank to the body.

2. Loosen the wheel lug bolts, then raise the front of the
car and support it securely on jack stands designed for
the purpose. Remove the front wheel.

WARNING
Always check that the car is stable on the jack stands before
starting any work.

3. Remove the shock absorber lower mounting nut and
washer. Remove the shock absorber. See Fig. 4. If nec
essary, pry the shock off its control arm mount.

SHOCK ABSORBERS

Fig. 4. Shock absorber being removed from lower control arm
mount.

, To install front shock absorbers
1. Lubricate the lower mount bushings with petroleum jel
ly. Install the shock absorber to the lower mount. Tight
en the nut to the value given below.

Tightening torque
• front shock absorber to lower
control arm
90 to 100 Nm (66 to 74 ft-Ib)

2. Install the washer and bushing (lower) onto the top of
the shock. See Fig. 5.
3. Using a jack, raise the control arm slightly while guiding
the shock into its opening in the body. See Fig. 6. Work
ing in the engine compartment, install the bushing (up
per), the washer and nuts. Tighten the nuts.

Front Suspension
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SUSPENSION COIL SPRINGS
Fig. 7 shows the suspension coil spring. The coil springs do
not require any service or maintenance and are not normally
replaced unless damaged or fatigued. Coil springs should
always be replaced in sets. Removing the coil springs
requires special tools. Read the procedures through before
starting the job.
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Fig. 5. Shock absorber mounting bushings,
washers and nuts. Note the orientation
of the upper dished washer (concave
faces up) and the taper on the lower
bushing.

iiiiliiil----Coil spring

NOTE
Tighten the shock upper mounting nuts just until the upper
bushing is expanded to the outer edges of the washer.

Upper
control
arm

Spring seat
bushing
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Fig. 7.

Exploded view of front suspension coil spring and related
components.

WARNING
Do not attempt to service the coil springs without a spring
compressor designed specifically for this purpose. Attempting
this job without the proper tools can result in serious injury.
Fig. 6.

Raise lower control arm slightly using jack.

To remove coil springs
4. Lower the jack from under the control arm. Install and
tighten the wheel bolts or nuts. Lower the car. Install the
coolant reservoir if necessary.

Tightening torques
• wheel lug bolts
• wheel lug nuts

105 to 125 Nm (78 to 92 ft-Ib)
90 to 110 Nm (66 to 81 ft-Ib)

1. Loosen the wheel lug bolts, then raise the front of the
car and support it securely on jack stands designed for
the purpose. Remove the front wheel.

WARNING
Always check that the car is stable on the jack stands before
starting any work.

SUSPENSION COIL SPRINGS
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2. Remove the shock absorber lower mounting nut and
washer and remove the shock from its control arm
mount. If necessary, pry the shock from the mount.
3. Install the coil spring compressor to the spring. Slowly
compress the spring and remove it from car. See Fig. 8.

When installing the spring, position it so that the spring end
is fitled against the stop on the spring seat. See Fig. 9. Be
sure to install the spring's support and spacer on the top of
the spring. Install the shock absorber lower mount as
described above. Install the road wheel and lower the car.

WARNING

Work carefully as the spring is compressed. Check to make
sure that the spring compressor is always securely seated on
the spring.

NOTE

Mark the coil spring as an aid to installation. Used coil springs
should always be installed in their original position and orien
tation.

Fig. 9. Spring end (arrow) correctly positioned aguinst spring
stop on spring seat.

Tightening torques
• front shock absorber to lower
control arm
90 to 100 Nm (66 to 74 ft-Ib)
• wheel lug bolts
105 to 125 Nm (78 to 92 ft-Ib)
• wheel lug nuts
90 to 110 Nm (66 to 81 ft-Ib)

Checking Coil Springs
Fig. 8. Compressed coil spring being remol/ed
from car. Spring compressor shown is
Saab tool no. 8818791 and tool no. 88
18809.

Installation of the spring is the reverse of removal. Inspect
all rubber parts for wear or deterioration and replace any
faulty parts found. Check the spring free length as described
below. Inspect the protective coating on the spring. The
springs are treated with an anti-corrosion agent, which
should be touched up with paint or an equivalent sealer.

SUSPENSION COIL SPRINGS

A function of the coil spring is to control the ride height of
the car. Therefore, a damaged or fatigued coil spring will
usually result in a noticeable difference in ride height. Table
a lists spring specifications. The spring must be removed
from the car to measure its free length.
Various springs are installed depending on model and
model year. The springs are color-coded with a paint dot. In
addition, the left and right springs on some models may be
different. In all cases, the new spring should match the old
spring being replaced.

Front Suspension
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NOTE
For chassis ride height specifications see 601 Wheel Align
ment.

Table a. Front Coil Spring Specifications
Spring color codes

Spring free length

Standard chassis
green, light green, black, or
white
yellow or red
pink or brown
blue or light blue

373 mm
380 mm
388 mm
372 mm

Sport chassis
silver or bronze

301 mm (11,8 in.)

(14.7 in.)
(15.0 in.)
(15.3 in.)
(14.6 in.)

Fig. 11. Spring seat bushing being pressed in.

To remove front coil spring seat and bushing
WARNING

The front coil spring seat and bushing can be replaced after
the coil spring has been removed.

Do not reuse self-locking nuts. These parts are designed to be
used only once and must be replaced whenever loosened or
removed.

1. Remove the coil spring as described above. Remove
the bolt for the spring seat and remove the spring seat.
2. Press out the spring seat bushing using a suitable
press (Saab tool no. 8996274 or equivalent). See Fig. 10.

Fig. 12. Spring stop (arrow) on spring seat faces out.

Fig. 10. Spring seat bushing being pressed out,

3. Lubricate the new bushing with petroleum jelly and in
stall it using a press (Saab part no. 8996274 or equiv
alent). See Fig. 11.
4. Install the spring seat with the spring stop facing out.
See Fig. 12. Loosely tighten the spring seat bolt using
a new self-locking nut.

Install the coil spring as described above. Make sure the
end of the coil spring is against the stop on the spring seat as
shown earlier in Fig. 9. When the weight of the car is on the
wheels, tighten the spring seat mounting bolt.

Tightening torque
• coil spring seat to
control arm

55 to 110 Nm (40 to 81 ft-Ib)

SUSPENSION COIL SPRINGS
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Anti-roll bar

Fig. 16. steering rack mounting bolts (arrows).
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Fig. 18. Correctly installed anti-roll bar bushing with split (arrow) fac
ing forward.

Tightening torques
• anti-roll bar bracket to lower
40 to 55 Nm (30 to 40 ft-Ib)
control arm
• power steering
rack to body
60 to 80 Nm (44 to 59 ft-Ib)
• all other fasteners
M5 bolt
5 Nm (44 in-Ib)
M6 bolt
10 Nm (89 in-Ib)
M8 bolt
20 Nm (15 ft-Ib)
M10 bolt
40 Nm (30 ft-Ib)

Fig. 17. Anti-roll bar being removed.

ANTI-ROLL BAR
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732 Rear Suspension
Shock Absorbers
To remove rear shock absorbers
To install rear shock absorbers

732-1
732-1
732-1

Rear Axle

732-7
732-7

To remove rear axle

Torque Arm and Panhard Rod
Coil Springs
To remove coil spring
Checking Suspension Coil Springs
To remove rear coil spring link
Replacing Spring Link Bushings

Anti-Roll Bar
To remove rear anti-roll bar

732-2
732-2
732-5
732-5
732-5
732-6
732-6

732-8
732-9
732-9
732-10

To remove torque arm
To remove panhard rod
To replace rubber bump stop
TABLES

a. Rear Coil Spring Specifications

732-5

SHOCK ABSORBERS
Torque
arm

The function of a shock absorber, or damper, is to
moderate the action of the coil spring. See Fig. 1. The shock
slows the spring's bounce and allows it to return to its normal
position more quickly. For a quick check to assess the
general condition of the rear shocks, see 731 Front
Suspension.

WARNING
Gas shock absorbers are under high pressure (400 to 600 psi)
and can cause severe injury if handled improperly. Do not
heat, weld, cut or deform the shock absorber in any way. Gas
shock absorbers should be disposed of properly. See an au
thorized Saab dealer for information on gas shock disposal.

NOTE
The Saab 900 shock absorbers are of a unique design incor
porating a special stop. Always replace them with Saab origi
nal equipment shock absorbers or damage to the suspension
may result.

To remove rear shock absorbers
Fig. 2 shows the shock absorber and it related mounting
hardware. The rubber bushings shoUld always be replaced
as part of shock replacement.
1. Loosen the rear wheel lug bolts or nuts, then raise the
rear of the car and support it securely on jack stands
designed for the purpose. Remove the rear wheels.

L

Coil spring
87861

------------------

Fig. 1. Rear shock absorber and related suspension components.

2. Using a jack, raise the spring link slightly to relieve the
suspension load on the shock. Remove the shock's
lower mounting nut and bolt. See Fig. 3.
3. Slowly lower the jack slightly, but do not remove it.
4. Working in the wheel well, remove the upper shock ab
sorber mounting nuts, washers, and rubber bushings.
See Fig. 4. Remove the shock absorber from the body.
:

To install rear shock absorbers
1. Install the washer and lower bushing to the top of the
shock. Use Fig. 2 as a guide to bushing and washer ori
entation.Guide the shock into the opening in the body.
Install the upper bushing, washer and lock nuts. Tight
en the nuts just until the upper bushing is expanded to
the outer edges of the washer.

WARNING
Always check that the car is stable on the jack stands before
starting any work.

SHOCK ABSORBERS

~:
<~

.

732-2

Rear Suspension

Locknuts
._~--Washer

r:-"---Bushing (upper)
Bushing
(lower) -----Ir-;:';:....

Fig. 4. Shock absorber upper mounting nuts being removed.
2. Raise the spring link slightly until the lower mounting
hole in the link is aligned with the shock mounting hole.
Install and tighten the bolt using a new self-locking nut.
Remove the jack.

WARNING
Do not reuse self-locking nuts. These parts are designed to be
used only once and should be replaced once loosened or re
moved.

3. Install the wheel and lower the car.
87862

Tightening torques
Rg. 2. Rear shock and mounting hardware.

• wheel lug bolts
• wheel lug nuts

105 to 125 Nm (78 to 92 ft-Ib)
_. 90 to 110 Nm (66 to 81 ft-Ib)

COIL SPRINGS
Fig. 5 shows the suspension coil spring. The springs do not
require any service or maintenance and are not normally
replaced unless damaged or fatigued. Coil springs should
always be replaced in sets.

To remove coil spring
1. Loosen the rear wheel lug bolts or nuts, then raise the
rear of the car and support it securely on jack stands
designed for the purpose. Remove the rear wheels.
Fig. 3. Shock absorber lower mounting bolt being removed.

WARNING
Always check that the car is stable on the jack stands before
starting any worl<.

COIL SPRINGS

Rear Suspension

732-3

Rear
axle

~

"

:>'0"-",,,.

Fig. 7. ABS wheel speed sensor mounting bolt being removed
from rear axle housing.

NOTE
The jack should be positioned under the rear of the spring link.
87968

Fig. 5. Exploded view of coil spring and related suspension compo
nents.
2. On 1988 and later models, remove the handbrake ca
ble hold down clamp from the spring link. See Fig. 6

5. Remove the bolt and nut from the spring link rear
mounting. See Fig. 8.

WARNING
Do not remove the front spring link mounting bolts while the
spring is installed. Serious personal injury could result.

Fig. 6. Handbrake cable hold down being removed from spring
link.
3. On cars with ASS, remove the wheel speed sensor
from the rear axle housing. See Fig. 7. Release the
sensor harness from the clips on the spring link.
4. Using a jack, slightly raise the spring link. Then remove
the shock absorber lower mounting bolt. See Fig. 3
shown earlier.

Fig. 8. Spring link rear mounting bolt being removed.

COIL SPRINGS

732-4

Rear Suspension

6. On cars equipped with a rear an anti-roll bar, jack up
the spring link on the opposite side of the car and re
move the mounting bolt from the rear of the other
spring link.
7. Loosen, but do not remove, the anti-roll bar front
mounting bolts and swivel the anti-roll bar down and
out of the way. See Fig. 9.

Fig. 10. Coil spring being removed from car after lowering spring
link.

Rg.9. Anti-roll bar (arrow) shown lowered from spring link.
8. Support the rear axle from below using a set of jack
stands. Slowly lower the spring link by means of the
jack. Remove the coil spring. If necessary, repeat the
procedure for the other spring. See Fig. 10.

CAUTION

The rear axle must be supported to avoid damaging the flexi
ble brake lines.

Installation is the reverse of removal. Be sure to replace all
self-locking nuts. Where applicable, install the parking brake
bracket and the ABS wheel speed sensor. Inspect all rubber
parts for wear or deterioration and replace any faulty parts
found. Check the spring by measuring its free length as
described below. The coil springs are treated with an anti
corrosion agent. If the coating has been damaged it should
be touched up before the spring is installed.

WARNING

Do not reuse self-locking nuts. These parts are designed to be
used only once and should be replaced whenever loosened or
removed.

NOTE

If the bolt mounting hole in the spring link does not align with
the bolt mounting hole in the rear axle, use a large water pump
pliers and a screwdriver to align the holes. See Fig. 11.

COIL SPRINGS

Fig. 11. Rear axle being aligned with spring link using large wa
ter-pump pliers and screwdriver.

Tightening torques
• wheel lug bolts
• wheel lug nuts
• all other fasteners
M5 bolt
M6 bolt
M8 bolt
M 10 bolt

105 to 125 Nm (78 to 92 ft-Ib)
90 to 110 Nm (66 to 81 ft-Ib)
5 Nm (44 in-Ib)
10 Nm (89 in-Ib)
20 Nm (15 ft-Ib)
40 Nm (30 ft-Ib)

Rear Suspension
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Checking Suspension Coil Springs
A function of the coil spring is to control the ride height of
the car. Therefore, a damaged or fatigued coil spring will
usually result in a noticeable difference in ride height. Table
a lists spring specifications. The spring must be removed
from the car to measure their free length.

NOTE

For chassis ride height specifications see 601 Wheel Align
ment.

Various springs are installed depending on model and
model year. The springs are color-coded with a paint dot. In
addition, the left and right springs on some models may be
different. In all cases, the new spring should match the old
spring being replaced.

Fig. 12. Spring link front mounting nut being removed.

Table a. Rear Coil Spring Specifications
Spring color codes
Standard chassis
black or white (left spring)
green or light green (right
spring)
Sport chassis
silver or bronze

Spring free length
311 mm (12.24 in.)
308 mm (12.12 in.)
293 mm (11.5 in.)

To remove rear coil spring link
1. Remove the coil spring as described above.
2. On cars equipped with an anti-roll bar, remove the
spring link front mounting nuts on both sides of the car.
Then remove the anti-roll bar from the spring links. See
Fig. 12.

Fig. 13. Spring link front mount bolt being removed.

Tightening torques
NOTE

If the spring link front mounting bolt was installed with the bolt
head on the anti-roll bar side of the link, the bolt will have to
be removed to remove the anti-roll bar.

3. Remove the two bolts that hold the spring link front
mount to the body. See Fig. 13. Remove the spring link
from the car.
Installation is the reverse of removal. Inspect the front and
rear spring link rubber bushings and replace any parts that
are worn or deteriorated. Be sure to install the spring link front
mounting through-bolt so that the bolt head is towards the
outside of the car.

• spring link front mount to
body
70 to 90 Nm (52 to 66 ft-Ib)
• all other fasteners
M5 bolt
5 Nm (44 in-Ib)
10 Nm (89 in-Ib)
M6 bolt
M8 bolt
20 Nm (15 ft-Ib)
40 Nm (30 ft-Ib)
M10 bolt

Replacing Spring Link Bushings
Replacing the spring link bushings requires special press
tools.
To replace the spring link front bushing, the spring will need
to be removed from the car as described above. Wrth the link
removed, Use a press and an appropriate press sleeve to
remove and install the bushing. See Fig. 14. Lubricate the
bushing with petroleum jelly prior to installation.
COIL SPRINGS
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ANTI-ROLL BAR
Some models are equipped with an anti-roll bar to reduce
body roll while cornering. The anti-roll bar is rigidly mounted
to both spring links.

To remove rear anti-roll bar
1. Loosen the rear wheel lug bolts or nuts, then raise the
rear of the car and support it securely on jack stands
designed for the purpose. Remove the rear wheels.

WARNING
Always check that the car is stable on the jack stands before
continuing any work.

Fig. 14. Front spring link bushing being pressed out
of front mount,

2, Raise the rear of the spring links slightly using a jack.
Then remove the spring link rear mounting bolts on
both sides of the car. See Fig. 16,

NOTE

To replace the rear spring link bushing, the coil spring and
spring link do not need to be removed, but the rear of the
spring link will need to be lowered to access the bushing in
the axle housing. Support the rear axle, then raise the rear of
the spring link slightly using a jack. Remove the shock lower
mounting bolt and the spring link rear mounting bolt. Lower
the spring link (using the jack) until the bushing can be easily
worked on. Then using the special press tools shown in Fig,
15, remove and install the bushing. Lubricate the bushing
with petroleum jelly prior to installation.

Fig. 15. Spring link rear mount bushing (in rear axle) being
pressed out using speciaJ press tools (Saab tool no, 89
96274 shown), Same tool is used to install bushing,

ANTI-ROLL BAR

After the anti-roll bar has been removed, reinstall the nuts for
the rear mounting bolts,

Fig. 16. Spring link rear mounting bolt being removed, Jack
(arrow) shown under spring link,

3. Remove the nuts from the spring link front mounting
bolts. Do not remove the bolts.

Rear Suspension
CAUTION

If the spring link front mounting bolt was installed with the bolt
head on the anti-roll bar side of the link, the spring link will
have to be removed as described above. Do not remove the
front spring link mounting bolt without first removing the sus
pension coil spring.

732-7

2. Unbolt the pan hard rod from the rear axle. See Fig. 18.
Tie the rod up out of the way.

4. Remove the anti-roll bar by prying it off the front mount
ing bolt. See Fig. 17.

Fig. 18. Panhard rod mounting bolt being removed from rear

axle.

3. Pinch off the brake line with a special hose clamp plier.
As an alternative, drain the brake system as described
in 520 Brake Fluid and Brake Bleeding. Then sepa
rate the flexible brake hoses from the brake line unions
on the rear axle. See Fig. 19.
Fig. 17. Anti-roll bar being removed front mounting bolt.

Installation is the reverse of removal. Leave the spring link
front mounting nuts loosely installed until the rear bolts have
been installed and tightened.

WARNING

The flexible brake hoses must only be pinched off using spe
cial hose clamping pliers. Do not use any other type of clamp
ing device or locking pliers, as the hose may become
damaged and intemally weakened.

REAR AXLE
Read the entire procedure before beginning any work.
Extra jacks are required to support the axle during removal.

CAUTION

Do not place a jack under the rear axle to jack up the car. The
axle may be damaged.

To remove rear axle
1. Loosen the rear wheel lug bolts or nuts, then raise the
rear of the car and support it securely on jack stands
designed for the purpose. Remove the rear wheels.

WARNING

Always check that the car is stable on the jack stands before
starting any work.

Fig. 19. Brake hoses being disconnected from brake line fitting on

rear axle. Special brake hose clamping pliers shown on
hose.

RE4RAXLE
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4. On cars with ABS, remove the wheel speed sensors
from each side of the rear axle housing. See Fig. 20.
Release the sensor harness from the clips on the
spring link.

8. Lower the spring links slightly. Raise the axle up just
enough to remove it from the spring link mountings and
remove the axle from the car.
Installation is the reverse of removal. Replace all self
locking fasteners. Bleed the brakes as described in 520
Brake Fluid and Brake Bleeding. Check all braking
functions including the handbrake.

CAUTION
When installing the panhard rod to the axle, be certain that the
bolt head is toward the fuel tank. Damage to the fuel tank may
result if the bolt is installed incorrectly, Tighten the wheels to
the torque values given below.

Fig. 20. ASS wheel speed sensor mounting bolt being removed
from rear axle housing,

5. On 1988 and later models, disconnect the handbrake
cables from the brake caliper levers. See Fig. 21. Re
move the handbrake cable hold-down bracket from the
axle (see Fig. 6 shown earlier).

Tightening torques
• wheel lug bolts
• wheel lug nuts. ,
• all other fasteners
M5 bolt
M6 bolt
M8 bolt
M10 bolt

105 to 125 Nm (78 to 92 ft-Ib)
90 to 110 Nm (66 to 81 ft-Ib)
5 Nm (44 in-Ib)
10 Nm (89 in-Ib)
20 Nm (15 ft-Ib)
40 Nm (30ft-lb)

TORQUE ARM AND PANHARD ROD
The torque arm and pan hard rod are shown in Fig, 22. The
rubber bushings in the torque arms and the panhard rod can
wear out, often causing a groaning or squeaking sound. The
bushings are pressed into place and require special press
tools to remove and install them.

Fig. 21. Handbrake cable (A) disconnected from brake lever
(B).

6. Place a jack beneath the rear of each spring link.
Slightly raise the spring links and remove the rear
mounting bolts. See Fig. 16 shown earlier.
7. Place a jack under the center of the axle. Then unbolt
the torque arms from both sides of the axle.

87880-S6330

Fig. 22. View of passenger side rear suspension, Arrow points toward
front of car,

TORQUE ARM AND PANHARD ROO

Rear Suspension
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To remove torque arm
1. Loosen the rear wheel lug bolts or nuts, then raise the
rear of the car and support it securely on jack stands
designed for the purpose. Remove the rear wheels.

WARNING
Always check that the car is stable on the jack stands before
starting any work.

'"co

2. Remove the front and rear torque arm mounting bolts.
See Fig. 23. Remove the torque arm.
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Fig. 24. Torque arm bushing being pressed out.

Tightening torques
• wheel lug bolts
105 to 125 Nm
• wheel lug nuts
90 to 110 Nm
• torque arm mounting bolts
lubricated bushings
21 to 35 Nm
dry bushings
40 to 70 Nm

(78 to 92 ft-Ib)
(66 to 81 ft-Ib)
(16 to 26 ft-Ib)
(30 to 52 ft-Ib)

To remove pan hard rod
1. Raise the car.

NOTE
The rear wheels do not have to be removed.
Fig. 23. Torque arm front mounting bolt being removed.
3. Press out the torque arm front bushing using a 24 mm
sleeve or equivalent. See Fig. 24. Press out the rear
bushing using a slightly smaller sleeve.
4. Lubricate the new bushings with petroleum jelly and
press them into the torque arm.
5. Install the torque arm in its mountings and loosely hand
tighten the nuts.
6. Put the wheels back on the car, tighten the wheel lug
bolts or nuts. Lower the car to the ground and tighten
the torque arm mounting bolts.

NOTE
The torque arm mounting bolts are torqued after the suspen
sion is loaded by the car's weight to prevent bushing distor
tion.

2. Remove the bolts for the panhard rod mountings. Note
the orientation of the pan hard rod.
3. Press out the rubber bushings using a suitable size
sleeve. Lubricate the new bushings with petroleum jelly
and press them into the rod.
4. Install the pan hard rod in its mountings and loosely
hand tighten the nuts.

CAUTION
Install the panhard rod-to-axle mounting bolt so that the bolt
head is toward the fuel tank. Damage to the fuel tank may re
sult if the bolt is installed incorrectly.

5. Lower the car to the ground. Tighten the panhard rod
mounting bolts to the value given below.

TORQUE ARM AND PANHARD ROO
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NOTE
The panhard rod mounting bolts are torqued after the suspen
sion is loaded by the car's weight to prevent bushing distor
tion.

Tightening torque

• pan hard rod
mounting bolts

40 to 70 Nm (30 to 52 ft-Ib)

To replace rubber bump stop
1. Loosen the rear wheel lug bolts or nuts, then raise the
rear of the car and support it securely on jack stands
designed for the purpose. Remove the rear wheels.

WARNING

Fig. 25. Suspension bump stop being removed.

Installation is the reverse of removal. Torque the wheel lug
bolts or nuts.

Always check that the car is stable on the jack stands before
continuing any work.

Tightening torques

2. Remove the screw in the middle of the bump stop using
an internal 6mm hex-head socket. See Fig. 25. Re
move the bump stop and spacer.

TORQUE ARM AND PANHARD ROO

• wheel lug bolts
• wheel lug nuts

105 to 125 Nm (78 to 92 ft-Ib)
90 to 110 Nm (66 to 81 ft-Ib)

Wheel Bearings and Drive Axles

774-1

774 Wheel Bearings and Drive Axles
Drive Axles and Front
Wheel Bearings

774-1

To remove and install steering
swivel member
To remove drive axle
To replace outer CV joint and joint boot
To replace inner universal
joint and joint boot

774-1
774-4
774-5

To replace front wheel bearing
Replacing Front Wheel Studs

774-6
774-9

Rear Wheel Bearings and Hubs
To replace rear wheel bearing
To replace rear wheel studs

774-9
774-9
774-10

774-5

DRIVE AXLES AND FRONT WHEEL
BEARINGS
The drive axle assembly is shown in Fig. 1. Each end of the
axle is fitted with a swivel joint. The outer Constant Velocity
(CV) joint is splined to the wheel bearing hub to drive the front
wheel and the inner universal joint fits into the driver on the
side of the transmission. Both joints are lubricated with a
special grease and are protected from road dirt and other
hazards by rubber boots. The only maintenance required of
the drive axles and its joints is to periodically inspect the
protective boots for damage. For information on
troubleshooting a front end problem see 600 Steering and
Wheel Alignment-General.
The front wheel bearing is pressed into the steering swivel
member and retained by large circlips. The wheel hub is in
turn pressed into the bearing and retained by a large locking
nut on the end of the outer CV joint. See Fig. 2.

To remove and install steering swivel member
1. Disconnect the bat1ery negative (-) cable. Block the
rear wheels and put the car in neutral.
2. Remove the center wheel cover from the wheel. Using
a punch, tap the staked part of the drive axle nut up and
away from the groove in the axle.

CAUTION

Make sure the staked part of the nut does not interfere with
the threads on the CV joint. If the threads are damaged, the
CV joint will have to be replaced.

3. With the car on the ground, loosen, but do not remove
the center drive axle nut.

WARNING
CAUTION

Do not install the road wheel and lower the car to the ground
while the drive axle is removed, as the wheel hub is not sup
ported. The weight of the car can damage the wheel bearing.

1

Loosen the center drive axle nut only while the car is on the
ground. The leverage required to do this could topple the car
from a lift or jackstand.

2
4
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:::::::::::::::.;/.:.:.- ....
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1. Outer CV joint locking nut
(always replace)
2. Outer CV joint
3. Protective boot
4. Circlip

5.
6.
7.
8.

L

Drive shaft
Protective boot
Circlip
Inner universal joint
87898
_

Fig. 1. Exploded view of front drive axle.

DRIVE AXLES AND FRONT WHEEL BEARINGS

774-2

Wheel Bearings and Drive Axles

87899

1. Upper ball joint
2. Steering swivel member
3. Lower ball joint
4. Brake dust shield

5. Wheel bearing
6. Circlip (inner circlip not shown)
7. Wheel hub
8. Brake disc

9. Brake disc mounting screw
10. Road wheel locating stud
(1988 and later models)

Fig. 2. Exploded view of front wheel bearing and steering swivel member.
4. Insert the special spacer tool (Saab part no. 83 93 209)
between the upper control arm and the body. See Fig. 3.

5. Raise the car and support it with jackstands. Remove
the front wheel, the center drive axle nut and washer
(where applicable).

WARNING

Always check that the car is stable on the jackstands before
starting any work.

6. Remove the brake caliper as described in 523 Brake
Calipers. Suspend the caliper from the body using stiff
wire. Remove the brake disc as described in 516 Brake
Discs.
7. Where applicable, remove the ABS wheel speed sen
sor from steering member. See 500 Brakes-General.
8. Remove the steering rack tie rod end from the steering
swivel member as described in 643 Tie Rod Ends.

Fig. 3. Spacer tool (arrow) inserted between upper control arm
and body. The spacer tool relieves upper control arm sus
pension loading on the steering member.

DRIVE AXLES AND FRONT WHEEL BEARINGS

9. Remove the bolts securing the upper and lower ball
joints to the control arms. See Fig. 4.
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NOTE
If necessary, drive the bolts out of the control anns using a
punch.

Fig. 5. Steering swivel member being removed from drive axle.

Fig. 4. Lower ball joint mounting bolt being removed. Upper ball
joint mounting bolts shown at arrows.

NOTE
Some later cars are equipped with an anti-roll bar that mounts
to the lower ball joint bolts.
Fig. 6.

10. Using stiff wire, support the drive axle by wiring it to the
upper control arm. Then pull the steering swivel mem
ber from the drive axle and control arms. See Fig. 5.

CAUTION

Drive axle being tapped out of steering swivel member.

WARNING

Do not reuse self-locking nuts. These parts are designed to be
used only once and must be replaced whenever loosened or
removed.

Do not let the drive axle fall when removing the steering swivel
member. The drive axle boots may be damaged.

Tightening torque
NOTE

If necessary, use a soft-faced hammer to tap the drive axle out
of the steering swivel member. See Fig. 6.

11. Apply grease (Molycote G or equivalent) to the splines
of the drive axle. Then install the steering member to
the drive axle. See Fig. 7.
12. Install the upper and lower ball joints in the control
arms. Reinstall the bolts using new self-locking nuts.

• ball joint to
control arm (bolts) ..... 40 to 54 Nm (30 to 40 ft-Ib)

13. Install the tie rod end, the brake caliper, and the brake
disc. Where applicable, install the ASS wheel speed
sensor.
14. Install the washer (where applicable) and a new center
drive axle nut. Reinstall the wheel and lower the car to
the ground. Tighten the drive axle nut and then stake it
to the groove in the CV joint. See Fig. 8.

DRIVE AXLES AND FRONT WHEEL BEARINGS
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15. Remove the spacer tool. Pump the brake pedal several
times to seat the brake pads.

To remove drive axle

CAUTION

Do not install the road wheel and lower the car to the ground
while the drive axle is removed, as the wheel hub is not sup
ported. The weight of the car can damage the wheel bearing.

NOTE

A new drive axle assembly was introduced on 1987 models.
This drive axle is 6 mm longer than the earlier version and is
not interchangeable between models. Always check with an
authorized Saab dealer for the latest parts and service infor
mation.

Fig. 7. Steering swivel member being installed on drive axle.

WARNING

Tighten the center drive axle nut only while the car is on the
ground. The leverage required to do this could topple the car
from a lilt or jackstand.

1. Remove the steering swivel member as described
above.
2. Loosen the boot clamp from the inner universal joint.
See Fig. 9. Pull the drive axle out of the inner driver.
Wrap or cover the driver.

Tightening torques
• wheel hub to drive axle
(locking nut)
290-310 Nm (214- 229 ft-Ib)
• wheel lug nuts
90-110 Nm (66-88 ft-Ib)
• wheel lug bolts
105-125 Nm (77- 92 ft-Ib)

Fig. 9. Inner drive axle boot clamp being loosened.

CAUTION

Handle the drive axle and axle joints with care. Wrap or cover
the joints to protect them from dirt and to prevent the bearing
rollers and needle bearings from falling out of the joints.

Fig. 8. Center drive axle nut being staked. Always use a new nut.

DRIVE AXLES AND FRONT WHEEL BEARINGS

Installation is the reverse of removal. Replace any damaged
drive axle boots. Place the drive axle in the transmission driver
and install the steering member as described earlier. Install the
drive axle washer (where applicable) and a new center drive
axle nut. Reinstall the wheel and lower the car to the ground.
Tighten the drive axle nut and then stake it to the groove in the
CV joint. See Fig. 8. Install and tighten the inner boot clamp.

Wheel Bearings and Drive Axles
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WARNING

Do not reuse locking nuts. These parts are designed to be
used only once and must be replaced whenever loosened or
removed..

Tightening torques
• wheel hub to drive axle
(locking nut)
290-310 Nm (214- 229 ft-Ib)
• wheel lug nuts
90-110 Nm (66-88 ft-Ib)
• wheel lug bolts
105-125 Nm (77- 92 ft-Ib

To replace outer CV joint and joint boot
When replacing the CV joint, be sure to have on hand the
special CV joint grease, a new boot, new clamps, and a new
drive axle nut.

CAUTION

The outer CV joint should be lubricated with a special CV joint
grease specifically designed for the purpose. Do not use any
other type of lubricant. See an authorized Saab dealer for the
correct grease.

Fig. 10. Circlip pliers being used to expand CV joint circlip. Insert
pliers in circlip opening, As an alternative. use a flat blade
screwdriver to spread the circlip open.

Outer CV joint lubricant
1. Remove the drive axle from the car as described earlier.
2. Remove the old clamps from the boot and then cut the
boot off the joint.
3. Expand the drive axle circlip shown in Fig. 10 and pull
the CV joint off the shaft.
4. Thoroughly clean and degrease the joint and the drive
axle. Allow the parts to dry.

CAUTION

When the grease is removed from the CV joint, the balls can
fall out if the joint is positioned the right way.

5. Install the new boot clamps and the boot to the shaft.
Slide the boot down the shaft.

NOTE

The old boot clamps should not be reused.

6. Repack the CV joint with the special grease. Work the
grease into the joint.

• Esso nebula EP2 grease or
equivalent
80 grams (approx. 3 oz.)

7. While expanding the circlip, slide the greased CV joint
onto the shaft until it locks into place. Check that the CV
joint is locked on the shaft by trying to pull it off.
8. Slide the boot and clamps into position. Release any
trapped air in the boot by peeling up a corner of the
boot and giving it a light squeeze.
9. Crimp the clamps using the appropriate crimping pliers
(Knipex 1099 or equivalent). See Fig. 11.
10. Install the drive axle using a new locking nut as as de
scribed earlier. Be sure to stake the nut to the axle as
shown in Fig. 8.

To replace inner universal joint and joint boot
Fig. 12 shows the inner universal joint and the transmission
driver. When replacing the universal joint, be sure to have on
hand the special grease, a new boot, and new clamps.

CAUTION

The universal joint should be lubricated with a special grease
specifically designed for the inner joint. Do not use any other
type of lubricant. See an authorized Saab dealer for the cor
rect grease. The grease used to lubricate the inner joint is dif
ferent than the grease used in the outer joint.

DRIVE AXLES AND FRONT WHEEL BEARINGS
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Fig. 11. CV boot clamp and crimping pliers.

Fig. 13. Circlip being removed from inner drive axle joint.
NOTE

A new drive axle assembly was introduced on 1987 models.
This drive axle is 6 mm longer than the earlier version and is
not interchangeable between models. Always check with an
authorized Saab dealer for the latest parts and service infor
mation ..

5. Install the new boot and the new clamp on the shaft.
Crimp the clamp using the appropriate crimping pliers
(Knipex 1099 or equivalent). See Fig. 11 shown above.
6. Install the joint on the drive axle and install the circlip.
7. Pack the universal joint and the transmission driver
with the appropriate amount of the specified grease.

Inner Universal Joint Grease
• Mobil GS57C or equivalent
• universal joint
• transmission driver

60 g (approx. 2 oz.)
115 g (approx. 4 oz.)

Fig. 12. Inner universal joint and transmission driver,

1, Remove the drive axle as described earlier. Mount the
drive axle in a vise with the inner joint facing up,
2. Remove the circlip from the end of the drive axle, See
Fig. 13. Pull the joint off the shaft while holding the roll
er bearings to the joint.

8. Install the drive axle as described earlier.

CAUTION

Do not let any dirt fall into the inner universal joint during in
stallation of the drive axle, Temporarily wrap or cover the inner
joint and boot during installation,

NOTE

Use care when removing the joint from the shaft, The rollers
and small needle bearings can fall off the joint.

3. Remove the boot clamp and slide the boot off the shaft.
4. Thoroughly clean and degrease the joint, the drive
axle, and the driver on the side of the transmission. Al
low the parts to dry. If necessary, wipe the parts dry with
a clean cloth, Where applicable, inspect the inner cir
clip and replace if damaged.

DRIVE AXLES AND FRONT WHEEL BEARINGS

To replace front wheel bearing
Special tools, including a service press, are required to
replace the front wheel bearings,

CAUTION

Do not install the road wheel and lower the car to the ground
while the drive axle is removed, as the wheel hub is not sup
ported, The weight of the car can damage the wheel bearing.

Wheel Bearings and Drive Axles
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NOTE
Some cars (up through mid-1990 models) may experience a
clunking or snapping noise at the wheel when backing up at
low speeds with the steering at full lock (such as when park
ing). This noise is most likely caused by the wheel bearing
sliding back and forth in the steering member. This problem
can be corrected by installing a new bearing and the appropri
ate shims. See an authorized Saab dealer for more infonna
tion on this repair.

1. Remove the steering swivel member from the car as
described earlier in this section.
2. Using the special wheel bearing press fixture tools
(Saab tool nos. 89 96 449 and 89 96 456), press the
hub out of the steering member. See Fig. 14.

NOTE
Pressing the hub out of the bearing destroys the bearings. In
most cases, the bearing inner race will remain on the hub.
Fig. 15. Bearing inner race being pulled off hub.

Fig. 14. Wheel hub being pressed out of wheel bearing.

3. If necessary, pull the inner bearing race off the hub us
ing a two-jaw puller. See Fig. 15.
4. Remove the circlips from the steering swivel member.
See Fig. 16.
5. Using the special wheel bearing press fixture tools
(Saab tool nos. 8996449, 8996456, and 83 90 114),
press the wheel bearing out of the steering swivel
member. See Fig. 17.

Fig. 16. Circlip being removed from rear of wheel bearing. Circlip
on other side of wheel bearing must also be removed.
6. Clean the steering member housing. Install the inner
circlip in the steering member. See Fig. 18. Lubricate
the inside of the steering member with Molycote G
grease or an equivalent.

NOTE
Inspect the circlip carefully. If it is defonned or will not expand
into the groove, replace it with a new one.

DRIVE AXLES AND FRONT WHEEL BEARINGS
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Fig. 17. Wheel bearing being pressed alit of steering member.

Fig. 19. Front wheel bearing being pressed into steering swivel
member. Numbers shown are Saab tool numbers.

9. Press the wheel hub into the bearing in the steering
member using special tools (Saab tool nos. 83 90 114
and 89 96 464). See Fig. 20.

Fig. 18. Inner circlip being installed to circlip groove in steering
member,

7. Using the special press tools (Saab part nos. 8390 114
and 89 96 464), press the new bearing into the steering
member until it is firmly seated on the circlip. See Fig.

19.

NOTE
Be sure to position Saab tool no. 89 96 464 so that the larger
diameter collar is facing up.

8. Install the outer circlip.
Rg. 20. Wheel Hub (arrow) being pressed into steering member.

NOTE
• Inspect the circlip carefully. If it is deformed or will not ex
pand into the groove, replace it with a new one .
• Before pressing the hub into the steering member, inspect
the wheel studs (where applicable) and replace any that are
wom. Wheel studs are pressed out of the hub after the hub is
removed from the steering member.

DRIVE AXLES AND FRONT WHEEL BEARINGS

Install the steering swivel member as described above.

WARNING
Do not reuse self-locking nuts. These parts are designed to be
used only once and must be replaced whenever loosened or
removed.

Wheel Bearings and Drive Axles
Replacing Front Wheel Studs
Saab recommends that the wheel hub be pressed out of
the steering member to replace the wheel studs. It may by
possible in some cases to tap the stud out of the hub after
removing the brake disc. See 516 Brake Discs for
information on removing the brake disc. A special press tool
(Saab tool no. 89 95 920) can be used to press the studs out
of the hub.

REAR WHEEL BEARINGS AND WHEEL
HUBS
The rear wheel bearing and hub are replaced as an
assembly. Neither the bearing or the hub are available as
separate replacement parts. The bearing is permanently
sealed and does not require any maintenance. There are two
types of rear hubs and bearings used on cars covered by this
manual. See Fig. 21.
The rear wheel bearing is integral with the wheel hub. The
wheel bearing hub assembly is fitted to the stub axle on the
rear axle and retained by a large locking nut.
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WARNING
Loosen and tighten the center axle nut only while the car is on
the ground. The leverage required to do this could topple the
car from a lift or jackstand.

CAUTION
Make sure the staked part of the center axle nut does not in
terfere with the spindle threads. If the threads are stripped, the
entire axle has to be replaced.

3. Raise the car and support it with jackstands. Remove
the rear wheel, the center axle nut and washer (where
applicable).

WARNING
Make sure the car is well supported with jackstands. Never
use just a jack to support a car.

4. Remove the brake caliper as described in 523 Brake
Calipers. Suspend the caliper with stiff wire.
5. Remove the brake disc as described in 516 Brake
Discs. Where applicable, remove the ASS wheel
speed sensor and handbrake cable.
6. Remove the hub.

NOTE
On 1985-1987 models press off the hub using special tool
(Saab tool no. 8996 084). See Fig. 22.

2

1. Hub and wheel bearings
2. Brake disc
3. Road wheel locating stud

4. Dustcap
5. Brake dust shield

87921

Fig. 21. Exploded view of rear hub and brake disc (center axle nut not
shown).

To replace rear wheel bearing
1. Working at the rear wheel, remove the hub dust cap.
2. Using a punch, pry up the staked material on the center
axle nut. With the car on the ground, loosen, but do not
remove the center axle nut.

Fig. 22. Rear hub being pressed off axle on 1985 to 1987 models.

REAR WHEEL BEARINGS AND WHEEL HUBS
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Installation is the reverse of removal. Clean the stub axle
and remove any burrs or pits with an emery cloth. Lubricate
the stub axle with thin oil.

NOTE
• The hub and bearings are replaced as an assembly.

• Install the hub and bearings using thumb pressure against
the bearing race to prevent the race from sliding. See Fig. 23.

To replace rear wheel studs

NOTE
It may be possible in some cases to tap the wheel studs
(where applicable) out of the hub using a brass or plastic ham
mer. If it is not possible to tap out the studs, a special press is
available from Saab. The pressing procedure is given below.
The new studs should be fully seated in the hub by putting the
wheel on and torquing the wheel lug nuts to the correct value
given elsewhere in this section.

1. Raise the car and support it with jackstands. Remove
the rear wheel.

WARNING
Make sure the car is well supported with jackstands. Never
use just a jack to support a car.

2. Remove the brake caliper as described in 523 Brake
Calipers. Suspend the caliper with stiff wire.
3. Remove the brake disc as described in 516 Brake
Discs.
4. Press out the wheel stud using the special tool (Saab
tool nO.89 95 920) and a sleeve located behind the hub.
See Fig. 24.

Fig. 23. Rear hub and bearing being installed.

Replace the center axle nut with a new one and torque it to
the value given below with the car on the ground. Stake the
nut as shown earlier.

NOTE
Early models have a replaceable seal and bearings. On later
models, the bearings and seal are integral with the hub and
are not available separately. See your Saab dealer for exact
parts applications.

Fig. 24. Rear wheel stud being pressed out of hub. Number
shown is Saab tool number.

Tightening torques
• center axle nut
to rear axle
• wheel lug nuts
• wheel lug bolts

300±10 Nm (220±9 ft -Ib)
90 to 110 Nm (66 to 81 ft-Ib)
105 to 125 Nm (77 to 92 ft-Ib)

5. Press in the new stud using the same tool. Position the
sleeve on the outside of the hub.
6. Install the wheel and tighten the lug nuts.

REAR WHEEL BEARINGS AND WHEEL HUBS
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Seats, Seat Belts, and Interior
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BODY
Fig. 1 shows the overall body dimensions for the three
900 body styles. The hood, the grille, the doors, and the
trunk lid are all removable. These bolt-on components are
easily replaced even if you have little or no knowledge of
auto body repair. The front fenders, however, are welded
to the main body structure. Because very few screws and
bolts are used in assembling the body, fewer rattles are
likely to develop. The ride is quieted further by the
application of sound-dampening material to the floor plates
and the body panels.

Instrument Cluster, Center
Console, and Instrument Panel

I

800-2
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The Saab 900 body is of welded, unitized construction,
meaning it does not have a separate frame. This design
forms a very rigid passenger compartment, with large
crumple zones in the front and rear for energy absorption
in the event of a collision. See Fig. 2.
During manufacture, the various body panels, subassemblies,
and a number of smaller pressed-steel panels and plates
are joined by electric welding. Although all body panels are
available as replacement parts, many of these
replacement panels must be butt-welded to the body after
the damaged panels have been cut away.
For corrosion protection, all steel is treated with a multi
layer finish. The body seams are then sealed using a PVC
compound. The body is undercoated and all interior
cavities are flooded with a rust preventative sealant. The
'front fenders are open to allow trapped moisture to
evaporate. See Fig. 3.

SEATS, SEAT BELTS, AND INTERIOR
~---

The front seats are mounted to the tloor. Rear seats are
bolted to the body and are easily removed for access to the
rear seat belt mountings. The seat belts are typical three
point belts that cross the hips and the shoulder. Some later
models use a motorized passive restraint seat belt system.
Most interior trim is easily removed using ordinary hand
tools.

99.1------.1

~------184.4

in. - - - - - 

Fig. 1. Body dimensions. Dimensions on some sport models may
vary slightly

SEA TS, SEAT BELTS, AND INTERIOR
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hand tools. The instrument cluster is removable as a unit
without removing the instrument panel. All electrical repairs
to the instrument cluster are covered in 3 ELECTRICAL
SYSTEM.
Some of the cars covered by this manual may be
equipped with a Supplemental Restraint System (SRS)
that automatically deploys an airbag. See Fig. 4.

Fig. 2.

Unitized Saab 900 body shell.

WARNING

l

1L - - -

87834

The SRS airbag unit uses an explosive device to electrically
ignite a powerful gas. Use extreme care when working on the
body, the steering wheel or steering column on cars equipped
with SRS. Working involving the SRS, the steering wheel or
the steering column should only be performed by an autho
rized Saab dealer.

-----'

Fig. 3. Front fenders are ventilated (arrows) for corrosion protection.

INSTRUMENT CLUSTER, CENTER
CONSOLE, AND INSTRUMENT PANEL
Fig. 4. Schematic of SRS (airbag) system.

The padded instrument panel houses the instrument
cluster and the ventilation and heating system. It is
fastened to the body and can be removed using ordinary

INSTRUMENT CLUSTER, CENTER CONSOLE, AND INSTRUMENT PANEL
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Top Assembly

812-1
812-1
812-2
812-2
812-2
812-3

Adjustments
To check and
To check and
To check and
To check and

adjust
adjust
adjust
adjust

park position
latched position
side rail position
fully open position

Hydraulic System
To remove hydraulic system
To install hydraulic system
To bleed hydraulic system

Spoiler Assembly
To remove spoiler

812-3
812-4
812-5
812-5
812-6
812-6

GENERAL
The convertible top consists of a top cover, a frame assem
bly, and an inner headliner. See Fig. 1. The top has a heated
rear window element. A mercury switch prevents the heated
rear window from coming on if the top is in the down position.
See 371 Wiring Diagrams, Fuses and Relays for the heated
rear window circuit.

2
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1. Electric motor (pump)
2. Actuating pistons
3. Bypass valve

Fig. 2. Hydraulic system beneath rear seal.

87779-S81770

1. Top cover
2. Frame assembly
3. Headliner
Fig. 1. Convertible top.

The top is operated by an electrically-controlled hydraulic
system. The system consists of an electric motor/pump as
sembly, two actuating pistons, a bypass valve, and connect
ing hoses. See Fig. 2. The motor/pump assembly is located
under the rear seat and is thermally-protected (the motor
shuts off after approximately 20 seconds of operation). A by
pass valve enables the top to be operated manually in the
event of an electrical failure. This valve is behind a trim flap at
the back of the luggage compartment.

TOP ASSEMBLY
The top does not require any maintenance other than nor
mal cleaning. Operate the top periodically to checkthat it func
tions correctly.
Replacement of the top requires special techniques and
equipment and is beyond the scope of this manual. Informa
tion on removing and adjusting the side windows can be found
in 830 Doors, Windows, and Lids.

Adjustments
This section covers adjustments that can be made to the
top. Keep in mind that doing one adjustment can affect the
alignment of the top in other areas. There are five adjustments
that can be made.
Water and wind leaks are usually the result of a defective
seal between the weatherstripping and the top. Water leaks

TOP ASSEMBLY

·
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into the passenger compartment are most easily found using
two people. One person can aim a garden hose at the car
while the other person checks for the leak inside the car. Wind
noise is not as easy to find. One technique is to tape over a
suspected area and then test drive the carto check if the noise
still exists.
The weatherstrips and seals are installed at the factory us
ing adhesive and screws. Generally, seals are glued into
place using 3M® Super Weatherstrip Adhesive. The seals are
non-adjustable once installed. All fasteners should be checked
and tightened before beginning any adjustment.

NOTE
A service campaign to adjust the convertible top was initiated
by Saab for 1986-1987 models and some 1988 models. See
an authorized Saab dealer for more information on this campaign.

Fig. 4. Park position adjusting cam being adjusted. Cams are locat
ed above windows.

To check and adjust park position
The park position allows the top to be latched easily while at
the same time pulling the top taught.

1. Raise the top until it stops. The leading edge of the top
should be above the windshield by the amount shown
in Fig. 3.

t

20-30 mm

87781-81171

Fig. 5. Guide pin 1 and latching hook 2. Arrow shows location of
Fig. 3. Correct park position of top.

Torx adjusting screw.

2. If the gap is incorrect, adjust the cam links on each side
of the top until the gap is as specified. See Fig. 4.

1. With the top latched in position, push down on each
corner of the top. If any play is found, the latching
hooks should be adjusted.

NOTE
The adjustment is made using an intemal hex-head key. Be
sure to tighten the locknut after adjustment.

2. Adjust the height of the latching hook by loosening the
Torx screw and rotating the hook.

To check and adjust latched position
When the top is latched closed, there should be no side-to
side or up-down play. The guide pins, which control side-to
side movement, do not usually require adjustment. The latch
ing hooks, which control up and down play, can be easily ad
justed. See Fig. 5.

TOP ASSEMBLY

NOTE
One tum of the hook changes the height by 1 mm (0.04 in.).

To check and adjust side rail position
The side rail position controls the seal between the front
windows and the top.

Convertible Top
1. Check that the side rail is parallel with the windows.
Check that no air gap exists. If any faults are found, the
side rail should be adjusted.
2. Adjust the side rail by loosening the hinge screw be
tween the front and middle rail sections. Adjust the rails
sections until they are in parallel with the window and
then tighten the screw. See Fig. 6.
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HYDRAULIC SYSTEM
If the top does not operate, begin by checking the motor fus
es. There are two fuses used in the circuit. See 371 Wiring Di
agrams, Fuses and Relays for locations. Check the fluid
level in the pump reservoir. See Fig. 8. If the level is low, check
for any visible leaks. Use only the special Saab hydraulic fluid
when adding fluid to the system.

CAUTION
Use only the approved hydraulic fluid when adding or replac
ing fluid. Engine oil or ATF should not be used in the system.

Pump hydraulic fluid
• Aeroshell Fluid 4/Shell Code 60 421 (Saab part no. 30
18 694)

Fig. 6.

Front section side rail hinge,

To check and adjust fully open position
Checking and adjusting the fully open and stowed position
of the top requires a special gauge that can be made from
wood or cardboard.
1. To check the open position of the top, open the top to
its fully stowed position. Using the special gauge,
check the top position as shown in Fig. 7.
Fig. 8.

Hydraulic pump fluid level. Fluid level should be at A with top
down and at B with top up, Fill plug is shown at c.

To replace an individual component, the entire hydraulic
system should be removed 'from the car as described below.
This allows for proper bleeding of the system and also pre
vents any spilled hydraulic fluid from contacting and damag
ing painted surfaces.

WARNING
Do not allow the top to be operated when your hands are near
the top mechanisms. The pistons have sufficient force to
cause injury.

Fig. 7. Stop bracket position being checked (arrows) using special
gauge, If position is incorrect loosen adjusting bolts,

CAUTION
Leaking hydraulic fluid can damage paint and upholstery. Cor
rect any leaks as soon as possible.

2. If the position is incorrect, loosen, but do not remove,
the adjusting bolts and adjust the stop bracket. Tighten
the bolts.

HYDRAULIC SYSTEM
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To remove hydraulic system
1. Remove the rear seat as described in 851 Interior
Trim and Upholstery.
2. Remove the interior trim panels below the rear side
windows as described in 830 Doors, Windows, and
Lids.

7. Close the bypass valve. Switch on the ignition and fully
retract the pistons by placing the top switch in the down
position. Switch off the ignition.
8. Remove the bolts holding the piston to the side body
panel. See Fig. 11.

3. Working in the luggage compartment, open the bypass
valve to release the pressure in the system. See Fig. 9.

Fig. 11. Piston mounting bolts (arrow).

Fig. 9.

Hydraulic system bypass valve in luggage compartment.
Uft up carpet flap to access.

9. On 1987 and 1988 models, remove the pump from its
mountings and disconnect the harness connectors
from the relays on the bulkhead. Remove and label the
pump wires from the relay connectors. See Fig. 12.

4. Release the handbrake to allow for slack in the hand
brake cables near the pump.
5. Working in the passenger compartment, release the
hydraulic hoses from the body clips.
6. Remove the split pin and clevis pin from the pistons on
both sides of the car. Note the position of the washers
and spacers. See Fig. 10.

Fig. 12. Pump wiring being removed from relay connector on
1987 and 1988 moldels. Label wires before removal.

10. On 1989 and later models, disconnect the pump har
ness connector.
11. Remove the moisture barrier from each body panel
cavity.
B7788-S81775

Fig. 10. Split pin, clevis pin and washers for piston.

HYDRAULIC SYSTEM

12. Remove the pistons by lifting them up while feeding the
bottom of the piston through the cutout in the body

Convertible Top
13. Label each piston and bracket before removing the en
tire hydraulic system from the car. Carefully slide the
right-hand piston out from under the fuel lines and the
parking brake cable during removal. See Fig. 13

NOTE
If the piston brackets are to be removed, label their positions
before removal. The left and right brackets are different.

812-5

5. Reinstall the moisture barrier in each body cavity.
6. Mount the bypass valve and hoses in their clips.
7. Operate the pump to fully extend the pistons. With the
top unlatched, install the washers, spacers, clevis pin
and split pin in the piston. See Fig. 10.
The remaining of installation is the reverse of removal.

To bleed hydraulic system
The hydraulic system is bled with the complete system re
moved from the car. This will prevent any damage to painted
surfaces.
1. With all lines connected, place the pump on a work
bench. Place the pistons in a tray on the floor. The pis
tons should be at a lower level than the pump.
2. Fill the reservoir with hydraulic fluid up to the top level
mark. See Fig. 14. Leave the fill plug off.

Pump hydraulic fluid
Fig. 13. Right-hand piston must pass under fuel lines A and hand
brake cable B to remove,

• Aeroshell Fluid 4/Shell Code 60 421
(Saab part no. 30 18694)

If necessary, the individual components can be replaced
once the system is removed. If any component is replaced or
the system has been opened, the system must be bled as de
scribed below before installing the system.

Tightening torque
• Hydraulic hose
fittings

5.1 to 6.2 Nm (45 to 54 in-Ib)

To install hydraulic system
1. Make sure the pistons are fully retracted. If necessary
run the pump as described below.
Fig. 14. Hydraulic pump being filled with hydraulic oil.

2. Slide the right-hand piston and hoses under the fuel
lines and handbrake cable.
3. Install the pump under the handbrake cable. Plug in the
pump electrical connectors. If applicable, reconnect the
harness connectors to the relays. Fit the pump to its
mount.
4. Install the pistons in the body cavities. Make sure the
hose connections on the pistons are toward the rear of
the car.

3. Loosen one hose fitting at one of the pistons. Allow fluid
to run out until no air bubbles are present. Tighten the
hose and repeat the procedure at the remaining three
fittings. See Fig. 15.
4. Connect a battery to the pump. Run the
retract or fully extend the pistons.

sysre~fully

HYDRAULIC SYSTEM

812-6

Convertible Top
SPOILER ASSEMBLY
The spoiler assembly is held to the body using adhesive
tape and nuts. There are two side pieces and one trunk lid
piece.

To remove spoiler
1. Remove the rear seat as described in 851 Interior
Trim and Upholstery.
2. Remove the interior trim panels below the rear side
windows as described in 830 Doors, Windows, and
Lids.

Fig. 15. Hydraulic hose fittings (arrows) at pistons used to bleed
lines.

3. With the top down, remove the front nut holding the
side spoiler to the body. See Fig. 16.

NOTE
• The electrical connection should have fuse protection. Use
the same rating fuse as used in the circuit.

• Replenish the hydraulic fluid as the level drops during bleed
ing.

5. Repeat step 3 above. Run the pump and pistons in the
opposite direction.
6. Repeat step 5 until the system is free of air.
7. Top up the fluid, tighten all hose connections, reinstall
the fill plug and check for leaks.
Fig. 16. Spoiler mounting nut (arrow) in body cavity.

Tightening torque

• Hydraulic hose
fittings

5.1 to 6.2 Nm (45 to 54 in-Ib)

NOTE
The hydraulic system can be tested using a pressure gauge
and fitting. The pressure gauge can be installed in place of the
rear T-fitting. Be sure to bleed the system after pressure test
ing the pump.

Hydraulic pump
• minimum working pressure

SPOILER ASSEMBLY

25 bar (363 psi)

4. Open the top approximately half-way and remove the
center nut. See Fig. 17.

NOTE
Cars from VIN L701110 and later do not have a center nut.

WARNING
Do not allow anyone to operate the top when your hands are
near the mechanism. The pistons have sufficient force to
cause injury.

5. Working in the luggage compartment, remove the rear
nut through the cutout in the carpeting. See Fig. 18.

Convertible Top

Fig. 17. Side spoiler center nut being removed through body side
cavity.

812-7

Fig. 19. Arrows show rear mount spoiler nuts and bolts to be re
moved from trunk lid.

Fig. 20. Heat being applied to spoiler to loosen adhesive.
Fig. 18. Side spoiler rear nut (arrow) behind carpet cutout.
NOTE

6. Unplug the hi-mount brake light connector. Remove the
rubber plugs, retaining bolts and nuts for the rear
mount spoiler. See Fig. 19.

The side spoiler has a cable at the rear mounting hole. This
cable should be saved if the spoiler is being replaced.

7. Heat the spoiler with a heat gun to release the adhesive
tape. See Fig. 20. Remove the spoiler.

8. Remove all old adhesive from the paint and spoiler.

CAUTION

• Use care when applying heat. Too much heat will damage
the paint and spoiler.
• Pull the spoiler off gently to prevent damage to the paint.

Installation is the reverse of removal. New double-sided ad
hesive tape should be installed to the spoiler. If installing a new
spoiler, install the cable for the side spoiler rear mount and a
rubber washer on each stud. Apply a water sealant such as
Sikaflex 255 around the hole for the hi-mount brake light wire
harness.

SPOILER ASSEMBL Y
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820 Hood and Fenders
General. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 820-1
To open hood if release cable is broken ..... 820·2

To remove hood
Hood Alignment and Adjustment

820-2
820-3

GENERAL
Fig. 1 shows an exploded view of the hood and related
components. The hood is bolted to hinges at the radiator
crossmember. The rear of the hood has locating pins and
guides. The hood release mechanism is also mounted to the
radiator crossmember. When the hood is closed, the locking
pin engages the release mechanism. A safety catch prevents
the hood from opening fully after the release mechanism has
been disengaged.

Radiator
crossmember

WARNING
• Welding and grinding coated steel can produce a poisonous
gas containing zinc-oxide. This type of work should always be
carried out by experienced body technicians having the prop
er respiratory equipment and work area.
• 1990 and later models are equipped with an airbag or SRS
system. The airbag is an explosive device. Do not do electric
(arc) welding to cars equipped with SRS (airbag) without first
disarming and removing the airbag unit. You could accidental
ly ignite the airbag. causing serious personal injury. See an
authorized Saab dealer to disarm the system.

1

87770

Fig. 1. Exploded view of hood assembly.

GENERAL
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Hood and Fenders

The front fenders are welded to the body to form part of the
unit-body construction. See Fig. 2. Special tools and welding
equipment are needed to replace a fender. Therefore, fender
replacement is not covered in this manual.

Fig. 4.

Hood lock being released using special tool. Grille shown re
moved for clarity,

Fig. 2. Front fender welds (arrows),

To open hood if release cable is broken
If the hood cannot be opened using the hood release, a
wire tool can be made to release the hood locking pin through
the front grille. The tool dimensions are shown in Fig. 3.

....

~1I

3/4

rr

_..

,

I

l

!

1/8"

-

16"

,

,

,

!

3"

!
1"
87775-S7586

Fig. 3. Hood t'elease tool can be made using 1/8 in, diameter wire,
All dimensions are approximate,

Fig. 5. Windshield washer nozzle hose (arrow).

1. Insert the tool through the grille and hook the rear of the
lock mechanism. See Fig. 4,
2. Pull the latch toward the driver's side of the car until the
hood releases.

To remove hood
1. Open the hood and then disconnect the hose for the
windshield washer nozzles. See Fig. 5.
2. While supporting the hood with the aid of a helper, re
move the mounting bolts for the hinge links. See Fig. 6.
3. Carefully lift the hood off the car.

GENERAL

Fig. 6. Hood hinge link mounting bolt being removed (arrow).

Hood and Fenders
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Installation is the reverse of removal. If installing a new
hood, adjust its fit as described below.

internal-hex head screws. Loosen the guide plate mounting
screws and then adjust the position of the guides. When the
guide position is correct, tighten the guide pin plate screws.

Hood Alignment and Adjustment

If the front of the hood is not centered from left to right, the
release mechanism mounting bolts can be loosened to
reposition the mechanism. See Fig. 8.

The hood can be adjusted up-down, left-right, and fore-aft.
The front up-down adjustment may require special shims on
1985 through 1989 models.
To adjust the up-down position at the front of the hood,
loosen the locking pin. See Fig. 7. On 1985 through 1989
models, add or subtract shims under the pin until the
adjustment is correct. On 1990 and later models, the shims
are not required owing to the return spring. When the lock pin
adjustment is correct, turn the two rubber adjusting screws
(shown in Fig. 1) so that there is no play when pressing down
on the top of the hood.

NOTE
A maximum shim thickness of 5 mm (3/16 in.) can be added
between the pin and the hood.

87699-581515

Fig. 8.

Hood release mechanism mounting bolt being loosened.

Adjusting the fore/aft position of the hood can be done by
changing the position of the hinge adjusting bolts at the
radiator member. See Fig. 9. Making this adjustment requires
removal of the front grille.

Fig. 7. Locking pin on 1985 through 1989 models. Adjustment
shims are between pin and hood (arrow).

To adjust the up-down position and the left-right position at
the rear of the hood, the guides and guide pin plates can be
repositioned. The guide is mounted to the hood (see Fig. 1)
and the guide pin plate is mounted to the body with the

Fig. 9. Hood fore/aft adjusting screw at front radiator crossmem
ber.

GENERAL

Doors, Windows, and Lids

830-1

830 Doors, Windows, and Lids
Doors and Windows

830-1
Doors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830-1
To remove and install doors
830-1
To adjust doors
830-2
To remove interior door panel.
830-3
Windows. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830-3
To remove and install front
power window regulator
830-4
To remove and install rear power
window regulator (except convertible) ..... 830-5
To remove and install rear
power window regulator (convertible) ..... 830-6
To remove and install front
manual window regulator.
830-6
To remove and install rear
manual window regulator.
830-7

Locks, Handles,
and Latch Mechanisms
To replace door handle
To replace door lock mechanism
To replace trunk lid lock mechanism
To replace hatchback lock mechanism
To replace door lock cylinder
To replace trunk lid or hatchback
lid lock cylinder
To remove central locking motors

Hatchback and Trunk Lid
To remove and install hatchback lid
To remove and install trunk lid

Sunroof

830-7
830-7
830-8
830-8
830-9
830-9
830-10
830-10
830-11
830-11
830-11
830-12
830-12
830-13

To remove sunroof
To install sunroof

DOORS AND WINDOWS
This section covers the removal and installation of the
doors, the interior door panels, the window regulators, and the
window glass.

Doors
The doors can be easily removed once the interior trim pan
els have been removed and the electrical connectors discon
nected. Models with Torx head hinge bolts require a special
Torx socket. After installing, adjust the door so that it correctly
aligns with the body allowing it to open and close properly.

To remove and install doors

Fig. 1. Front door hinge-to-body bolts being removed.

1. Disconnect the negative (-) battery cable.
2. Remove the interior door panel and moisture barrier as
described later under To remove interior door panel.
Where applicable, disconnect the connectors for the
power windows, power mirrors, and central locking.
Pull the wiring harness from the door.
3. Have a helper hold the door, then remove the six hinge
bolts for the upper and lower hinges and remove the
door. See Fig. 1.

NOTE
• Before loosening the bolts, scribe a mar1< showing the posi
tion of the hinge on the body so the door can be realigned in
its original position.
• If a helper is not available, support the door with a noor jack
and protective padding.
• On rear doors, the trim covering the B-pillar must be re
moved to reach the nuts. See Fig. 2.

DOORS AND WINDOWS
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Doors, Windows, and Lids
1. Lubricate the hinges and latch mechanism with engine
oil.
2. To adjust the flush fit of the front doors to the body, loos
en the hinge-to-body bolts as shown in Fig. 1 above.
The door can then be moved on the slotted holes in the
hinge. Tighten the bolts, close the door and check the
adjustment. Readjust as necessary.
3. To adjust the up-down or fore-aft position of the front
doors, loosen the hinge-to-door bolts. See Fig. 4. This
adjustment can only be done after the interior trim pan
el has been removed.

Fig. 2. Rear door hinge-to-body nuts being removed. Trim (ar
row) has been removed from the B-pillar to reveal nuts.

Installation is the reverse of removal. After installing the
door, adjust it as described below. When installing a new re
placement door, the door parts from the old door will have to
be transferred to the new door.

To adjust doors
Correct adjustment or alignment of the door allows for prop
er opening and closing. Adjustment also prevents wind noise.
If the hinge bolts inside the door or the striker plate have not
been disturbed, there is no need to adjust them.

NOTE
Some models have a locating screw in the hinge plate which
must be removed before adjusting the door. See Fig. 3. This
screw can be discarded after adjusting the door.

Fig. 4. Hinge-to-door bolt being loosened to adjust up-down or
for-aft position of front door. The bolts for adjusting the
flush fit of the door can also be seen (arrows).
4. Rear door flush fit and up-down position can be adjust
ed after loosening the hinge-to-door bolts. See Fig. 5.

Fig. 5. Rear hinge-to-door bolt being loosened to adjust flush fit
and up-down position of door.
Fig. 3. Locating screw being removed before adjusting door.

DOORS AND WINDOWS
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5. Adjust the striker plate so the door is not forced up or
down when closing. Also check that the door opens and
closes smoothly. Loosen the screws as shown in Fig. 6
to adjust the striker plate.

Fig. 7. Window crank trim cover being pried off.

Fig. 6. Striker plate being adjusted. An impact driver can be
used to loosen screws.

NOTE
Additional adjustment of the rear doors can be done by loos
ening the hinge-to-body nuts. See Fig. 2 shown above.

To remove interior door panel
Although the procedures given below apply to the front
doors, they can also be used as a guide for removing the inte
rior trim for the rear doors.
1. Unscrew the locking knob. Where applicable, carefully
pry off the disc from the window crank and remove the
crank screw and crank. See Fig. 7.

NOTE
Before removing the window crank, make a note of its position
with the window closed.

2. On sedan models, pry out the trim cover for the inner
door handle. Remove the screws that hold the armrest
to the door. Then carefully pry off the panel by working
around the perimeter of the door. The panel is held in
place by retaining clips. Lift the panel up slightly to re
move it.
3. On hatchback and convertible models, remove the
door pull retaining screw and remove the door pull.
Slide the trim insert panel up and off its mounting clips.
Remove the screws holding the panel to the door. See
Fig. 8.

Fig. 8.

Door panel retaining screws (arrows) on hatchback and
convertible models. Door pull and upper trim insert panel
removed.

4. Carefully remove the moisture barrier from the door.
Installation is the reverse of removal. Always test the win
dow, mirror, and locking functions before reinstalling the pan
el. Replace any damaged retaining clips. If the moisture
barrier is handled carefully and kept clean, it can be reused.
Apply thread locking compound to the window crank handle
screw.

NOTE
Always replace the moisture barrier if it becomes damaged.

Windows
This section covers removal and installation of the door win
dows, window regulators, and power window motors. The
door windows are controlled by window regulators that move
the glass in fixed channels. To replace the power window mo-

DOORS AND WINDOWS
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Doors, Windows, and Lids

tor, the regulator assembly must first be removed from the
door.

WARNING
Always disconnect the electric window motor when working
on it. The motor is powerful enough to cause injury if it should
come on by accident.

NOTE
Replacement of the windshield, the rear windows, and fixed
side windows is not covered here. These windows are held in
place with weather-tight seals. Special equipment and tech
niques are required to replace these windows.

To remove and install front power window
regulator

Fig. 10. Connector for power window motor disconnected. Also
shown is motor (A) and gear sector (B),

1. Disconnect the negative (-) battery cable.
2. Remove the interior door trim and moisture barrier as
described earlier.
3. Pry off the inner window weatherstrip spring clips and
remove the inner weatherstrip from the door. See Fig. 9.

Fig. 11. Regulator-to-window glass support mounting screws (ar
rows), Support glass after removing screws,

Fig. 9. Spring clip for inner weatherstrip being removed,

4. Locate the window motor electrical connector inside
the door and disconnect it. See Fig. 10.
5. While supporting the window glass, remove the screws
holding the glass to the regulator. See Fig. 11.
6. Remove the window glass by rotating it to the vertical
position and sliding it up out of the door.
7. Remove the four bolts holding the regulator assembly
to the door and remove the assembly through the
opening in the door. See Fig. 12.

DOORS AND WINDOWS

Fig. 12. Regulator-to-door mounting bolt being removed, Two
bolts (not shown) at top must be removed also.

Doors, Windows, and Lids
8. Remove the three bolts holding the motor to the regu
lator. See Fig. 13.

830-5

CAUTION
Once the window-to-regulator screws are removed, the win
dow should be supported. With the window fully closed, tape
the glass to the door frame to prevent it from falling.

NOTE
Removal of the rear door window requires that the fixed side
pane be removed so that the rear window channel can be
moved out of the way. The window channel is held in place
with two screws that can be accessed after removing the rub
ber concealing plugs in the door.

4. Remove the five screws that hold the regulator assem
bly to the door. See Fig. 14. Remove the assembly
through the opening in the door.

Fig. 13. Power motor mounting bolt being removed.

NOTE
Slide the regulator anm forward to help in removing the assem
bly from the door.

NOTE
The plastic moisture barrier on the old motor must be rein
stalled on the new motor to keep out moisture.

Installation is the reverse of removal. Test the new motor
before installing it in the door. A thin film of white grease can
be applied to moving parts.

•

NOTE
The power motor can be tested by disconnecting the connec
tors at the motor and testing for voltage when the window
switch is pushed in either direction (ignition key on). If power
is present at the connector, the motor is faulty. If voltage is not
present, the problem lies in the switch or other part of the cir
cuit. Troubleshoot the power window circuit using the appro
priate diagram in 371 Wiring Diagrams, Fuses and Relays.

Fig. 14. Rear door regulator mounting screws (arrows),

To remove and install rear power window
regulator (except convertible)
1. Disconnect the negative (-) battery cable. Remove the
window switch from the interior trim.
2. Remove the interior door trim and moisture barrier as
described earlier. Disconnect the electrical connector
for the power window located inside the door.
3. While supporting the window glass, remove the screws
that hold the glass to the regulator arm. See Fig. 11
shown above. Then push the window up until it is fully
closed.

5. Remove the screws that hold the motor to the regulator.

NOTE
Always reinstall the old protective cover to the window motor.

Installation is the reverse of removal. Test the new motor
before installing it in the door. A thin film of white grease can
be applied to moving parts.

DOORS AND WINDOWS
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To remove and install rear power window
regulator (convertible)
The regulator assembly on convertibles is located in the
body cavity. The regulator is removed as a complete assem
bly together with the window glass.
1. Disconnect the negative

H

battery cable.

2. Remove the rear seat cushion, backrest, and interior
trim panel as described in 851 Interior Trim and Up
holstery.

NOTE
The front of the seal is glued to the body.

6. Raise the window up until it contacts the window stop.
Remove the four nuts holding the regulator assembly
to the body.
7. Using a hex key, screw the regulator studs in. See Fig. 17.

3. Remove the seatbelt cover screws and slide the cover
down. See Fig. 15.

Fig. 17. Regulator mounting stud being turned in to gain clear
ance with body panel,

Fig. 15. Screws for seatbelt cover (arrows) to be removed. Slide cov
er down seatbelt.

4. Loosen the seatbelt guide bolt and pivot the belt guide
in. Remove the two window bracket bolts. See Fig. 16.

8. Pull the window glass and regulator assembly out of
the body.

NOTE
The glass can be removed from the regulator by removing the
three regulator-to-glass mounting bolts.

Installation is the reverse of removal. Tighten the seatbelt
guide bolt to the value given below. Reinstall the outer window
seal using contact adhesive around the seal and the molding.

Tightening torque
• seatbelt guide bolt to body
(convertible models) . _. 24 to 40 Nm (18 to 30 Ib-ft)

To remove and install front manual window
regulator
Fig. 16. Loosen seatbelt guide bolt A. Remove two window
bracket bolts (arrows),

5. Carefully pry off the outer window seal.

DOORS AND WINDOWS

1. Remove the interior door trim and moisture barrier as
described above.
2. While supporting the window glass, remove the screws
that hold the glass to the regulator arm. See Fig. 11
above.

Doors, Windows, and Lids
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NOTE
The window glass can be removed from the door after remov
ing the inner weatherstrip from the door. See Fig. 9 above.
With the weatherstrip removed, rotate the glass to a vertical
position and slide it up and out of the door.

3. Remove the four bolts holding the regulator to the door
and remove the regulator. See Fig. 18.

Fig. 19. Rear door manual regulator being removed.

LOCKS, HANDLES, AND LATCH
MECHANISMS
This section covers replacement of the lock cylinders, the
door handles, and the latch mechanisms. Also covered here
is replacement of the central locking motors.
Fig. 18. Regulator being removed from front door.
Installation is the reverse of removal. A thin film of white
grease can be applied to moving parts. Test the window regu
lator before installing the interior door trim.

For information on repairing the ignition lock cylinder see
432 Manual Transmission Controls. For information on wir
ing for the central locking system see 371 Wiring Diagrams,
Fuses and Relays.

NOTE

To remove and install rear manual window
regulator
1. Remove the door handle, interior door trim and mois
ture barrier as described above.
2. Support the window glass while removing the screws
that hold the glass to the regulator arm. Slide the win
dow up until it is in its fully closed position.

• Always test all of the latch and locking functions including
the child safety feature after completing any repairs.
• When working on the locking system always keep a spare
key outside the car in case the system locks accidentally.

To replace door handle

3. Remove the bolts holding the regulator to the door and
remove the regulator. See Fig. 19.

1. Remove the interior door trim and moisture barrier as
described earlier. Working inside the door, remove the
front door handle mounting screw.

Installation is the reverse of removal. A thin film of white
grease can be applied to moving parts. Test the window regu
lator before installing the interior door trim.

2. Working at the outside door edge, loosen the rear
screw for the door handle bracket about four turns. See
Fig. 20.

NOTE

NOTE

Removal of the rear door window requires that the fixed side
pane be removed so that the rear window channel can be
moved out of the way. The window channel is held in place
with two screws that can be accessed after removing the rub
ber concealing plugs in the door.

On 4-door models, the rear screw for the rear door is hidden
behind the weather strip.

3. Rotate the handle to the position shown in Fig. 21 and
remove the handle from the door.

LOCKS, HANDLES, AND LATCH MECHANISMS
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Fig. 20. Door handle assembly.
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3. Working inside the door, remove the link rods from the
inside door handle, the lock cylinder, and the central
lock motor.

CAUTION
• When removing the link rods from plastic parts do not stress
the plastic as it will break.
• Do not bend or distort the link rods. The latch mechanism will
not work properly when the bent links are reinstalled.

Rg. 21. Rotate door handle as shown to remove.

CAUTION
Do not force the handle when removing it from the door. The
latch mechanism inside the door could be damaged.

NOTE
The central lock molor can be removed to gain more working
space inside the door. Remove the locking motor as described
below.

4. Loosen, but do not remove, the screws for the outer
door handle as described above.

Installation is the reverse of removal.

To replace door lock mechanism

NOTE
Loosening the outer door handle screws will allow some clear
ance for the latch mechanism to be removed. The outer door
handle can be completely removed if necessary.

Fig. 22 shows the front and rear door lock mechanisms.
1. Close the window. Remove the locking knob, interior
door trim and moisture barrier as described above.
2. Manually rotate the latch mechanism on the door jamb
to the latched (closed) position and remove the three
retaining screws on the door edge.

NOTE
If the screws are frozen they can be removed with an impact
driver.

5. Carefully work the latch mechanism free and remove it
from the door.
Installation is the reverse of removal. Apply a thin film of
chassis grease (Saab special chassis grease -ESSO Nebu
la EP2 or equivalent) to the latch mechanism. Test all the latch
functions before installing the interior trim panel.

To replace trunk lid lock mechanism
1. Remove the central lock motor as described later un
der the appropriate heading.

LOCKS, HANDLES, AND LA TCH MECHANISMS
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CAUTION
When removing the link rods from plastic parts do not stress
the plastic as it will break.

830-9

Installation is the reverse of removal. Clean, then lubricate
all sliding surfaces with a thin film of grease. The adjusting nut
can be adjusted so the handle has a little slack before it re
leases the hatchback lid.

2. Remove the trunk lid lock cylinder as described below.

To replace door lock cylinder

3. Remove the two bolts for the latch mechanism, then
carefully remove the latch from its mount.

Replacing the door lock cylinder requires removing the inte
rior trim panel from the door. Fig. 24 shows an exploded view
of the lock including the U-shaped spring clip that holds the
lock to the door.

Installation is the reverse of removal.

To replace hatchback lock mechanism
1. Remove the interior trim panel from the lid.
2. Working from inside the lid, disconnect the link rod from
the control arm on the lock cylinder. Remove the two
screws that hold the latch mechanism to the lid and re
move the latch mechanism. See Fig. 23.

NOTE
Lock cylinders matching your key code can be specially or
dered from Saab. The key code is also stamped on the lock
cylinder barrel.

1

1. Ring
Driver
Plastic arm
Spring
U-shaped clip
6. Gasket
7. Lock barrel
8. Ring
9. Lock
10. Key
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Fig. 24. Door lock cylinder.
87722

1.
2.
3.
4.
5.
6.

Slide lever (shown in unlocked position)
Adjusting nut
Lock cylinder
Latch handle assembly
Link rod
Latch mechanism

Fig. 23. Latch mechanism used on hatchback models.

1. Put the window in the closed (up) position. Remove the
interior door panel trim as described earlier.
2. Unhook the link rod from the lock cylinder plastic arm.
3. Carefully pull down the U-shaped clip using pliers. Note
the cutouts in the lock cylinder body for the clip.

3. Working inside the lid remove the five nuts holding the
latch handle assembly to the lid. Disconnect the license
plate light connectors. Remove the handle assembly.

LOCKS, HANDLES, AND LA TCH MECHANISMS
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NOTE
It is always a good idea to replace the U-shaped clip with a
new one when replacing the lock. The old clip may become
distorted and will not hold the lock cylinder properly.
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Installation is the reverse of removal. Lubricate the lock cyl
inder with lock lubricant after installation.
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To replace trunk lid or hatchback lid lock
cylinder

4

Fig. 25 shows the exploded view of the trunk lid lock cylin
der. The hatchback lid lock cylinder is shown in Fig 26.
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1.
2.
3.
4.

Key
Lock cylinder
Cylinder housing
Gasket

5. Spring
6. Plastic arm
7. Driver

Fig. 26. Exploded view of lock cylinder for hatchback lid.

1. Remove interior trim as described earlier.
2. On sedans, pull off the U-shaped clip and disconnect
the ball driver from the back of the cylinder. Pull the lock
center from the trunk lid.
3. On hatchbacks, remove the link rod from the plastic
arm. Remove the two lock cylinder mounting screws
and then pull the lock cylinder assembly from the lid.

NOTE
On models with central locking, disconnect the locking motor
then remove the motor retaining bolts and move the motor
slightly.

l

1. Striker
2. Latch assembly
3. Latch handle

4. Ball driver
5. Lock cylinder
6. U-shaped clip

Installation is the reverse of removal.

To remove central locking motors

Fig. 25. Exploded view of lock cylinder and latch handle on sedan
trunk lid.

NOTE
Lock cylinders matching your key code can be specially or
dered from Saab. The key code is also stamped on the lock
cylinder barrel.

LOCKS, HANDLES, AND LATCH MECHANISMS

For more information on electrical tests of the central lock
ing system, see 371 Wiring Diagrams, Fuses and Relays.
1. Where applicable, make sure the door windows are
closed. Remove the interior trim panel as described
earlier.
2. Locate the door/lid lock motor and unhook the link rod
from the motor.

Doors, Windows, and Lids
3. Disconnect the electrical connector for the lock motor.
Remove the two screws holding the motor to the door
or lid.
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NOTE

After removing the lid, place small blocks of wood under the
lid hinges to help position the hinge during installation. See
Fig. 27.

NOTE

Front door and hatchback lock motors are mounted on brack
ets.

Installation is the reverse of removal. Test the central lock
motor before reinstalling the interior trim panels.

CAUTION

The lock motors should not be tested using a battery or power
supply. Damage to the motor may result. Test the motors only
through the central locking control unit.

HATCHBACK AND TRUNK LID
The hatchback or trunk lid can easily be removed. After in
stallation, the fit of the lid should be carefully adjusted.

WARNING

The hatchback lid is very heavy and should not be removed
unless two people, or more, are available to help.

To remove and install hatchback lid
1. Disconnect the negative (-) battery cable. Remove the
ground strap near the hinge. Disconnect the electrical
connectors to the heating element, central locking mo
tor, and any lighting.

Rg. 27. Small blocks of wood (arrow) used to hold lid hinges in up po
sition for lid installation. Be sure to remove the blocks before

shutting the lid.

Installation is the reverse of removal. The lid can be adjust
ed for proper alignment by loosening the screws at the hinges
or striker plate. Always test the heated rear window and cen
trallocking functions.

CAUTION

Do not close the hatchback lid if the gas assist struts are not
attached to the lid. The struts and the body could be damaged.

To remove and install trunk lid
2. Mark the position of the hinges using a scribe. Loosen,
but do not remove, the hinge screws.
3. With a helper supporting the rear of the lid, remove the
gas assist struts on each side.

WARNING

• The hatchback lid has no support once the gas assist struts
are removed. The lid could fall causing injury.
• Do not attempt to disassemble the gas assist struts. They
are under very high pressure and could explode.

1. Disconnect the negative (-) battery cable. Disconnect
the electrical connectors next to the left hinge and cut
any wire ties holding the harness to the lid.
2. Mark the position of the hinges on the lid. Remove the
two nuts holding the trunk lid to the hinge mounting.
See Fig. 28.
3. Installation is the reverse of removal. Adjustment to the
lid is made by loosening the nuts shown in Fig. 28.
After completing the adjustment, secure the wiring harness
to the lid and test all electrical functions.

4. Remove the hinge screws that were loosened earlier,
then carefully lift the lid from the body.

HATCHBACK AND TRUNK LID
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NOTE
To replace the drive cables, the interior headliner and the en
tire sunroof assembly must first be removed. On sedans, the
headliner can only be removed after the rear window has been
removed. Because of the nature of this procedure, it is not
covered in this manual. "

Water drainage hoses are located at the corners of the sun
roof assembly. The front hoses run down through the corner
A-pillars. The rear hoses run down through the rear pillars.
These hoses must not be clogged or water may leak into the
passenger compartment.

To remove sunroof
Fig. 28. Trunk lid hinge mounting nuts (A) to be removed. The
mounting nuts (B) at the hinge holes do not need to be re
moved.

1. Slide the sunroof back and remove the four screws at
the front edge of the roof panel. See Fig. 30.

NOTE
The opening effort of the assist springs can be adjusted by re
positioning the spring end into one of the three openings in the
body. See Fig. 29.

Fig. 30. Screws being removed at sunroof front edge.

2. Close the sunroof panel until a gap of 3/4 in (119 mm)
remains. Then remove the top panel by raising it up at
the front and pulling it forward and out.
Fig. 29. Trunk lid assist being adjusted by positioning spring in
second cutout. The tool shown is used to stretch the

SUNROOF
Two types of sunroofs, electric and manual, are installed in
cars covered by this manual. This section covers removal, in
stallation, and adjustment of the sunroof. For troubleshooting
information of the power sunroof see 371 Wiring Diagrams,
Fuses and Relays.

The electric sunroof is driven by a motor and cable assem
bly. The motor is located in the luggage compartment, near
the spare tire. The drive cables run along each C-pillar up to
the sunroof.

SUNROOF

3. Working at the front corners, remove the guide clip nuts
and the clips. See Fig. 31.
4. Working at the rear corners, pry back the locking tabs
for the rear guide nuts. Remove the guide nuts and pull
the rear guides off of the sunroof panel frame. See Fig.
32. Where applicable, set aside the springs, mount
ings, bushings and sleeves.
5. Push the panel forward as far as it will go. Loosen, but
do not remove the screws at the rear guide clips. See
Fig. 33. Slide the clips outward as far as possible.
6. Remove the panel frame by raising the front edge while
pulling it forward.

Doors, Windows, and Lids
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To install sunroof
Before installing the sunroof assembly, lubricate all sliding
surfaces with a coat of petroleum jelly (Vaseline).
1. Install and position the panel frame against the front
stops, center the frame in the sunroof opening and
tighten the front guide clip nuts to obtain the clearance
shown below. See Fig. 34.

Fig. 31. Front guide clip being removed. Windbreak shown at arrow.

87733-S 7488

Fig. 34. Sunroof panel clearance being adjusted. Tighten nuts (A)

when clearance is correct.
2. With the panel against the front stops, install the rear
guide clips and loosely install the clip screws if they
were removed earlier.

Fig. 32. Rear guide being removed. Model with power sunroof

shown.

3. Have a helper gently press up on the rear edge of the
panel from inside the car and then slide the guide clips
into position.

NOTE
Pressing up on the rear of the panel frame will bend it slightly
allowing the rear guide clips to be pushed back to their original
positions.

4. Tighten the rear guide clip and the rear guide fasteners.
5. Position the sunroof frame as far forward as possible.
6. Install the sunroof panel into the sunroof panel frame,
inserting the back first. Make sure the tab on the panel
engages the spring clips on the frame. Push down and
back on the panel until it locks into place.

Fig. 33. Rear guide clip being loosened. Early model shown uses nuts

instead of screws.

7. Carefully slide the sunroof back while checking that the
sunroof clears the panel. Install the four screws at the
front edge.

SUNROOF
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CAUTION
If the sunroof top contacts the panel the paint may be
scratched. Move the panel slowly to check that it clears the
body sufficiently.

8. Close the sunroof top and check for a uniform gap
around the opening.
9. Check that the rear of the sunroof top is flush with the
roof when closed. If necessary, adjust the sunroof top
height by first removing it as described above. Adjust
the guide shoe screw as shown in Fig. 35. Reinstall the
sunroof top and recheck the height.

CAUTION
Be careful not to scratch the paint when adjusting the screw.

SUNROOF

Fig. 35. Guide shoe adjusting screw (arrow) to adjust sunroof top
flush with roof.
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To remove carpets
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SEATS AND SEATBELTS
The front seats are bolted to the floor pan via rails. The rails
provide fore-aft seat adjustment. All models have heating ele
ments in the front seats. Some models have a power seat ad
justment. For information on testing the heating element see

371 Wiring Diagrams, Fuses and Relays.
The seat belts are a combination lap-shoulder belt except for
the center belt for the rear seat. The belts should be inspected
periodically for webbing defects such as cuts or pulled threads.
They should also be tested for proper retracting.

2. Disconnect the electrical connectors for the seat heater
and power function (where applicable).

remove the passenger's seat, slide the seat forward.
Remove the nuts holding the rails to the height adjust
ing mechanism. Remove the seat.

3. To

4. To remove the driver's seat, release the front catch by
sliding the seat back to the limit of its travel. Tilt the seat
back and then lift it upward and forward, removing it
from the car. See Fig. 1.

WARNING
• For maximum protection from injury, seat belts should be re
placed as a set (including all hardware) if they are subjected
to occupant loading in a collision.
• Seat belts should not be modified or repaired. The seat belt
anchorage points should not be changed or modified.
• Do not install seat belts or seat belt hardware purchased
from an auto-recycler or salvage yard. These parts may have
been subjected to occupant loading from a collision. Only
Saab original replacement equipment mounting bolts and
hardware should be used. Check with an authorized Saab
dealer for the latest parts information.
• Seat belt assemblies must remain together as a matched
set. Improper latching of the seat belt may occur if the compo
nents have been mixed from other sets or other cars.
• Do not bleach or dye seat belt webbing. Webbing that is se
verely faded or redyed will not meet the strength requirements
and must be replaced.

Fig. 1. To remove driver's seat, slide seat to rear (a), tilt seat back (b),
and lift seat out of car (c).
The seat heating elements and thermostat are located un
der the seat covering. The bottom cover is held on with uphol
stery clips. The backrest cover can be removed after
removing the headrest and unzipping the cover at the bottom.

To remove front seats
1. Slide the seat to the rear. Remove the two front socket
head screws holding the seat to the adjusting mechanism.

SEA TS AND SEATBEL TS
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To remove rear seat
1. To remove the rear seat bottom, remove the bolts along
the front edge of the seat bottom or remove the seat
hinge bolts. See Fig. 2. Pull the seat out of the car.

Removing Seat Belts
Removal of some of the seat belt assemblies may require
removal of ,interior trim panels as described later in this sec
tion. When reinstalling the seat belt, always check that the
seat belt retracts correctly and that the belt guides do not bind
the belt. Always replace any damaged or worn components.

Tightening torque
• seat belt guide bolt to body
(convertible models) .... 24 to 40 Nm (18 to 30 Ib-ft)
• all other seat belt
mounting bolts
45±10 Nm (33±7ft-lb)

NOTE

Fig. 2. Rear seat bottom cushion being removed on convertible
model.
2. To remove the rear seat backrest, pivot the lower seat
cushion up and into the cargo position. Release the
rear seat back cushion and pivot it forward slightly.
Then unbolt the hinges from the body. See Fig. 3.

NOTE
On convertible models, two anchor bolts located at the top of
the backrest must also be removed. These bolts can be found
behind each headrest, beneath the small cutouts in the uphol
stery. Two bolts at the bottom must be removed as well.

Servicing the passive (motorized) seat belts requires special
equipment and techniques and is therefore beyond the scope
of this manual. See an authorized Saab dealer for repairs to
the passive seat belt system. For passive seat belt wiring dia
grams, see 371 Wiring Diagrams, Fuses and Relays.

NOTE
For information on removing the interior trim on convertible
models, see 830 Doors, Windows, and Lids.

CARPETS
The interior carpet is a nylon fiber on fabric. It is secured us
ing press studs and tape fasteners.

To remove carpets
1. Remove both front seats as described earlier.
2. Remove the center console as described in 432 Manu
al Transmission Controls. Remove the storage con
sole (where applicable) as described in 853 Dashboard
and Consoles.
3. Remove the metal door sill plates. Carefully pull up the
carpet and remove it from the car.
Installation is the reverse of removal. Check and correct
any water leakage into the floor area before reinstalling the
carpet.

Fig. 3. Rear seat backrest being removed.

CARPETS
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INTERIOR BODY TRIM
To remove headliner
On hatchback models the headliner can be removed
through the hatch opening. On two-door sedans the headliner
can be very carefully removed through the right door opening.
On four-door sedans, the rear window must be removed to re
move the headliner.
1. Disconnect the battery negative (-) cable. On hatch
backs, remove the rear parcel shelf and put the rear
seat down.
2. Remove the mirror, sunvisors, assist handles, coat
hooks, and dome light. On models equipped with a
sunroof, remove the edging around the sunroof opening.

Fig. 5. Plastic trim cover for hatchback hinge,

CAUTION

Extra care should be taken not to stress the molded headliner
particularly around the mirror and sun visors, as it will crack.

3. Remove the trim around the B-pillar seat belt. On
hatchback models, remove the brackets for the rear
parcel shelf. See Fig. 4. Pry off the plastic covers for
the hatchback hinges. See Fig. 5.

Fig. 6. Rear trim piece being removed,

installation is the reverse of removal.

To remove lower instrument pad
1. Remove the center storage console as described in
853 Dashboard and Consoles.
2. Remove the ashtray and the ashtray holder screws.
Remove the bolt in the ashtray opening.
Fig. 4. Rear parcel shelf brackets being removed.
4. Remove the trim pieces from the rear corner pillars.
See Fig. 6.

NOTE

The rear comer trim pieces are held on with clips. Carefully
pry the piece away from the bOdy.

3. Working in the engine compartment, remove the instru
ment pad nuts, one near the left door hinge and the oth
er near the right door hinge. See Fig. 7. Remove the
lower instrument pad.

NOTE

Do not mistake the small nut that holds the lower instrument
pad with the larger two bolts that hold the entire instrument
panel assembly. The two larger bolts should not be removed.

5. Pull the headliner back slightly to free it from the wind
shield pillar trim and remove the headliner.

INTERIOR BODY TRIM
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To remove luggage compartment side trim
(hatchback models)
,. Remove the rear floor panel and floor plate.
2. Remove the side carpet sections.

NOTE

Some models use a molded plastic trim piece in place of the
carpet section. This piece is held in with special plastic fasten
ers which are removed by tuming them 90°.

Fig. 7. Mounting points for lower instrument pad to body (1
and 3). Center dash pad mounting bolt shown at (2).

ANTENNA
To test electric antenna

To remove interior side trim
,. Remove the back seat cushions as described earlier.

,. Remove the luggage compartment side trim as de
scribed above.
2. Check that the ground wire to the chassis is tight.

NOTE

On sedan models, the lower seat cushion does not require re
moval, as the cushion can be tilted forward to reach the lower
trim screws.

2. Remove the screws holding the trim to the body. See
Fig. 8. On some models, a special plastic fastener is
used in place of the screws. To remove these fasteners
turn them 90° counter-clockwise to unfasten.

3. Test for battery voltage at the red wire (motor supply).
4. Test for battery voltage at the green wire (up/down sig
nal) when the radio is first turned on.
If voltage is as specified, the antenna is faulty. If voltage is
not as specified, check the wiring and relay using the appro
priate wiring diagram. listed in 371 Wiring Diagrams, Fuses
and Relays.

To replace electric antenna mast
,. Disconnect the battery negative H cable. Remove the
nut holding the antenna to the body.
2. Working inside the car, pull back the luggage compart
ment side carpeting. Remove the screws holding the
antenna assembly to the body. Disconnect the wires.
3. Remove the screws holding the antenna tube to anten
na housing. See Fig. 9. Remove the tube after making
a note of its position.
4. Connect the motor leads to a battery. Black wire to
ground (-). Red and green wires to positive (+). Wait
until the motor has stopped with the antenna in the ex
tended position.
Fig. 8. Remove screws (arrows). Convertible model shown.
NOTE
NOTE

On convertibles, the speaker and reading light connectors
must be disconnected.

ANTENNA

The motor will stop after several seconds. The gear rack/mast
assembly can now be pulled out of the motor.

Interior Trim and Upholstery

Fig. 9. Antenna tube screws being removed, Also shown is the
relay (A) and the park position switch cO'ler (8),

5. Insert the new mast/gear rack into the motor with the
teeth facing the motor. See Fig. 10.

NOTE
The new gear rack should be greased with a multipurpose
grease.

6. Connect the electrical leads as described above. Gen
tly engage the rack teeth into the motor.

851-5

Fig. 10. Antenna gear rack correctly installed with teeth facing
motor (arrow),

NOTE
To help engage the rack, momentarily touch the motor red
lead to the battery several times,

7. When the gear rack is all the way in, disconnect the
leads.
8. Replace the antenna tube in its correct position. Rein
stall the antenna in the car.

ANTENNA
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Dashboard
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To remove padded dashboard . . . . . . . . . . . . 853-1
To remove storage console
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Instrument Cluster
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To remove instrument cluster

DASHBOARD
The one-piece padded dashboard panel is removed after
the instrument panel, radio and steering wheel have been re
moved. Removal of the steering wheel is given in 641 Steer
ing Column. Removal of the instrument panel that holds the
dashboard switches is covered in 364 Electric Controls and
Switches.

WARNING
1990 and later models are equipped with an airbag or SRS
system. The airbag is an explosive device. Do not attempt to
remove the steering wheel or service the wiring inthe steering
column assembly. You could accidentally ignite the airbag,
causing serious personal injury. See an authorized Saab deal
er for any repairs to the SRS system or to disarm the system
prior to removing the steering wheel.

Fig. 1. Dashboard upper mounting screws (arrows).

NOTE
Removal of the center console between the front seats is cov
ered in 432 Manual Transmission Controls.

To remove padded dashboard
1. Remove the battery negative (-) cable.
2. Remove the instrument panel as described in 364
Electric Controls and Switches.
3. Remove the left and right front speaker grilles.
Fig. 2.
NOTE
Use an offset screwdriver to remove the speaker grille mount
ing screws.

4. Working through the speaker grille openings, remove
the left and right upper dashboard mounting screws.
See Fig. 1
5. Working below the glove box, remove the two screws
shown in Fig. 2.
6. Working under the left-hand side of the dash, remove
the corner mounting screw shown in Fig. 3.

Lower dashboard mounting screws below glovebox (ar
rows).

7. Remove the dashboard as shown in Fig. 4.
Installation is the reverse of removal. Check that the de
froster hoses are attached to the speaker grilles. Check all in
strument panel functions.

To remove storage console
,

1. Remove the rubber boot in front of the shift lever by
squeezing it in pulling it out. See Fig. 5.
2. Remove the ashtray. Remove the screws holding the
ashtray bracket to the console. See Fig. 6.

DASHBOARD
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Dashboard and Consoles

Fig. 3. Mounting screw on under left-hand side of dash (arrow).

Fig. 6. Ashtray bracket being removed. Console bolt (not shown)

is removed through opening (arrow).
4. Disconnect the ashtray illumination wires and remove
the bulb holder.
5. Where applicable, remove the gauges or the radio
equipment in the center of the console. Disconnect and
label the wiring.
6. Remove the six screws holding the console to the car
body and dash. Remove the console.

INSTRUMENT CLUSTER

Fig. 4. Padded dashboard being removed.

The instrument cluster can be easily removed once the in
strument panel is removed as described in 364 Electric Con
trols and Switches. To replace bulbs in the cluster, remove
the left speaker grille and reach into the opening. See Fig. 7.
The bulbs can be removed and tested by checking for continu
ity at the socket terminals.

Fig. 5. Rubber boot being removed.

3. Working through the ashtray opening, remove the bolt
holding the console to the dashboard.

INSTRUMENT CLUSTER

Fig. 7. Instrument cluster bulbs (arrows) as viewed through left

speaker opening

Dashboard and Consoles
Instrument cluster bulb rating
• instrument ilium ination
• charge warning lamp
• other warning/indicator lamps

3 watt
2 watt
1.2 watt

To remove instrument cluster

853-3

NOTE
If the speedometer cable is being replaced, free the cable
from the grommet in the bulkhead then pull the cable into the
engine compartment. Remove the other end of the cable from
the transmission.
•

5. Remove the screws holding the cluster to the dash.
See Fig. 9. Remove the cluster.

1. Remove the battery negative (-) cable. Remove the
steering wheel as described in 641 Steering Column.

WARNING
1990 and later models are equipped with an airbag or SRS
system. The airbag is an explosive device. Do not attempt to
remove the steering wheel or service the wiring in the steering
column assembly. You could accidentally ignite the airbag,
causing serious personal injury. See an authorized Saab deal
er for any repairs to the SRS system or to disarm the system
prior to removing the steering wheel.

2. Remove the instrument panel as described in 364
Electric Controls and Switches.
3. Remove the left speaker grille.
Fig. 9. Instrument cluster retaining screw being removed.
4. Working through the speaker grille, disconnect the
electrical connectors at the back of the cluster. Discon
nect the speedometer cable by bending the spring out
of the way and pulling the cable from the instrument. See
Fig. 8.

NOTE
• Replacement instruments are available from an authorized
Saab dealer. Fig. 10 shows the individual instruments re
moved from the cluster housing.

• Laws in some areas require that you fill outan odometerver
ification sticker when replacing a speedometer.

(

Fig. 8. Speedometer cable retaining clip being pried up to re
moved cable from speedometer.

Fig. 10. Instruments.

INSTRUMENT CLUSTER
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GENERAL
This section of the manual covers repairs and troubleshoot
ing for the heating and air conditioning (AlC) systems. This in
cludes repair information for the heater core, the heater valve,
the ventilation blower, the dash-mounted controls, and the
AlC components.

a. Heating and Air Conditioning System
Troubleshooting
b. Vacuum Servo Fault Tracing
c. Ale System Refrigerant Specifications

854-3
854-6
854-9

Heating is controlled by regulating coolant flow through the
heater core via the heater valve. The temperature regulating
knob is directly connected to the heater valve, using a control
rod.
All of the cars covered by this manual are equipped with fac
tory-installed AlC. The major components of the AlC system
are shown in Fig. 2.

CAUTION
The AlC system is a sealed system and should only be ser
viced by an authorized Saab dealer or other qualified repair
shop. Special tools and equipment are necessary to service
the AlC system.

The AlC system is protected by a pressure switch, a fuse for
the compressor, an anti-frost switch and an AlC coolant tem
perature switch. See 261 Radiator and Cooling System for
information on the AlC coolant temperature switch. These
components switch off the compressor to prevent damage to
the AlC system.

NOTE
• Repairs to the cooling system, including heater hose re
placement, are covered in 261 Radiator and Cooling System.

WARNING
• Adding refrigerant or servicing the AlC system without the
proper tools, equipment, or knowledge may cause severe per
sonal injury as well as damage to the A/C components.

• Additional electrical troubleshooting is covered in 371 Wir
ing Diagrams, Fuses and Relays.

Fig. 1 shows the heating and air conditioning system's air
distribution system. Fresh air enters the car through the vent
in the hood and passes through the AlC evaporator and
through the heater core. Air exits through the rear slots near
the luggage area. Air flow through the system is directed
through vacuum-actuated dampers.
Temperature, air flow, and ventilation fan speeds are con
trolled by separate instrument panel knobs. The air distribu
tion knob also contains electric contacts for the ventilation
blower.

• Wear eye protection when inspecting the system. R-12 at
normal atmospheric pressures can evaporate and freeze any
thing it contacts.
• At normal operating temperature the heating system is pres
surized with hot engine coolant. Allow the system to cool as
long as possible before opening-a minimum of an hour
then release the coolant expansion cap very slowly to allow
safe release of pressure.
• Releasing cooling system pressure lowers the coolant's boil
ing point, and the coolant may boil suddenly. Use heavy
gloves and wear eye and face protection to guard against
scalding.

GENERAL

Heating and Air Conditioning
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1

7
9

1. Air intake

7. Vacuum servo (single stage)

4. Heater core
5. Heater valve
6. Air distribution switch

2. Evaporator

3. Blower motor

8. Vacuum servo (dual stage)

9. Vacuum controlled flaps

Fig. 1. Cut-away view of air distribution system.

CAUTION

Avoid adding cold water to the coolant while the engine is hot
or overheated. If it is absolutely necessary to add coolant to a
hot system, do so only with the engine running and coolant
pump turning.

1
TROUBLESHOOTING
Table a shows common heating and air conditioning prob
lems. Each system has its own causes and corrective actions.

1. Compressor
2. Condenser
3. Expansion valve
Fig. 2. AlC components.
TROUBLESHOOTING

4. Evaporator
5. Receiver/drier

Insufficient heater output may be caused by a faulty heater
valve, an air flap not opening, or a cooling system fault. Cool
ant leaking visibly into the passenger compartment is a sign of
a faulty heater core. A sweet, anti-freeze odor in the car's inte
rior, or a constantly fogged windshield may also indicate a
faulty core. Inspect the carpet and the area near the footwell
vents for any moisture or coolant. Water appearing on the car
pets or near the footwells could be a clogged AlC evaporator
condensation drain hose.

Heating and Air Conditioning
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Table a. Heating and Air Conditioning System Troubleshooting
Symptom

Corrective action

Probable cause

1. Heater output
inadequate
(temperature
gauge reading
normal)

a. Heater hose restricted
b. Heater core or heater valve clogged
or faulty
c. Heater controls broken

a. Replace hose. See 261 Radiator and Cooling System
b. Clean or replace heater valve. Have heater core cleaned

2. Heat always
present at side
vents, temperature
regUlation erraticcannot be
regulated to cooler
settings

a. Heater valve not fully closed due to
disconnected or damaged control rod

a. Check control rod operation

b. Internal seals in heater valve faulty

b. Replace heater valve

3. AlC cooling output
inadequate

a. System charge (refrigerant) low

a. Check system charge at sight glass. Have system recharged if
necessary. Check for leaks
b. Test switch and replace if necessary
c. Test system pressure and replace expansion valve if necessary

b. Anti-frost switch faulty
c. Expansion valve faulty

HEATER AND CONTROLS
Heater Core and Heater Valve
Coolant flow through the heater core is controlled by the
heater valve. The heater valve is connected directly to the
temperature knob. See Fig. 3. There are no adjustments that
can be made to the valve or control rod.

c. Inspect and replace any faulty controls

3. Working in the engine compartment, label and remove
the heater hoses at the heater valve fittings. Plug the
ends of the fittings on the valve.

4. Remove the lower steering column cover, the storage
console (where applicable), and lower dashboard pad
as described in 851 Interior Trim and Upholstery.

WARNING
1990 and later models are equipped with an airbag or SRS
system. The airbag is an explosive device. Do not attempt to
remove the steering wheel or service the wiring in the steering
column assembly. You could accidentally ignite the airbag,
causing serious personal injury. See an authorized Saab deal
er for any repairs to the-SRS system or to disarm the system
prior to removing the steering wheel.

5. Remove the left speaker grille, then slide the heater
control rod forward to disengage it from the knob. Slide
rod backwards to remove it from the heater valve. See
Fig. 3 above.

6. If removing just the heater valve use a long 4-mm hex
head driver to remove the screws securing the heater
valve to the heater core. See Fig. 4.
Fig. 3. Heater valve (2) and control rod (1) as viewed through left
front speaker grille opening,

To replace heater valve and heater core
1. Disconnect the negative

NOTE
A ball type (swivel) hex-head driver will help make removal
and installation of the heater valve screws easier.

H cable from the battery.

2. Drain the coolant as described in 261 Radiator and
Cooling System.

HEA TER AND CONTROLS
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Steering
column

Fig. 5. Ventilation air diffuser being removed.

"
87758

Fig. 4.

Heater valve being removed from heater core.

WARNING
• Replacement heater valves may interfere with throttle pedal
operation and require a new throttle pedal arm. See an autho
rized Saab dealer for correct parts information.
• On cars with cruise control, be sure to refit the actuator chain
guard to the heater valve to prevent interference with the
chain.

Fig. 6.

Lower heater box section being removed, Also visible is
ti,e heater valve capillary tUbe (arrow).

7. Remove the ventilation air diffuser in the footwell. See
Fig. 5.
8. Remove the screws securing the lower section of the
heater box and remove the lower section. See Fig. 6.
9. Unhook the brake pedal return spring from the pedal
and depress the pedal slightly. Lower the heater core
and heater valve assembly out of the car.
10. Where applicable, remove the heater valve capillary
tube from the heater core. Separate the heater valve
from the heater core. See Fig. 7.

CAUTION
Handle the capillary tube carefully. Do not crease or bend the
tube.

HEA TER AND CONTROLS

Fig. 7. Heater valve being removed from heater core.
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Installation is the reverse of removal. Always replace the
heater core-to-heater valve O-rings. The heater valve should
be in the off position (flat surface up) before connecting the
control rod. Reconnect the heater hoses to the valve. Check
the operation of all foot pedals before installing the lower dash
pad. Refill and bleed the cooling system as described in 261
Radiator and Cooling System and check the operation of
the heater functions.

NOTE
Reinstall the heater hoses to the heater valve so that the top
hose leads to the water pump and the lower hose comes from
the intake manifold.

Ventilation Blower and Blower Switch
The blower assembly is mounted in the passeriger com
partment footwell and runs except when the air distribution
switch is in the 0 (six o'clock) position. A blower resistor pack,
located below the left speaker grille, controls the speed of the
blower motor. There are three resistors for three speeds of the
motor. If the resistor pack overheats, an internal switch closes
and blows the fuse on the main fuse/relay panel.
To quickly test the blower motor, remove the right speaker
grille and probe the connector with a test lamp. If there is no
voltage reaching the motor with the ignition on and the blower
switch on high, check the fuse on the main fuse/relay panel
and check the wiring. See 371 Wiring Diagrams, Fuses and
Relays. If voltage is present, the motor is probably faulty.

NOTE
• A blower motor that runs only when the air distribution switch
is in position 1 (7 o'clock position) usually indicates a fault with
the blower motor resistors or blower switch.
• To replace the blower switch, remove the switch panel as de
scribed in 364 Electric Controls and Switches, then remove
the clip holding the switch and the wire connector.

Fig. 8.

Blower motor being removed.

Installation is the reverse of removal.

NOTE
A sound insulation kit is available from Saab to reduce blower
motor noise. See an authorized Saab dealer for the correct
application and part number.

Air Distribution Control Switch, Vacuum
Servos and Air Flaps
Vacuum operated flaps direct air flow to the various air out
lets. The panel-mounted air distribution switch routes vacuum
to the correct vacuum servo to open and close the air flaps. See
Fig. 9. The vacuum for the system is supplied via a vacuum
storage tank. The switch also functions to close microswitches
for the ventilation blower motor and the recirculation valve.

NOTE
To replace the air distribution switch, the instrument panel
must be removed. See 364 Electric Controls and Switches.

To remove and install ventilation blower
1. Disconnect the negative (-) cable from the battery.
2. Remove the dashboard instrument panel as described
in 364 Electric Controls and Switches.
3. Remove the padded dashboard as described in 853
Dashboard and Consoles.
4. Disconnect the blower wiring from the blower.

There are six vacuum servos that open and close air flaps.
The recirculation switch on the instrument panel controls an
electric solenoid that routes vacuum to the recirculation door
servo. See Fig. 10.

To test vacuum servos and air flaps
Many vacuum related faults are the result of pinched or dis
connected hoses. Always inspect the hoses carefully when
experiencing problems with the servos.

5. Remove right defroster housing mounting screws.
6. Remove the three blower mounting screws and re
move the blower. See Fig. 8.

1. With the engine running, check for vacuum at the vac
uum tank on the passenger side wheel liner.

HEA TER AND CONTROLS
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NOTE
The servos should be visible when making the tests outlined
in the table below. Remove the two speaker grilles to gain ac
cess to the outer vent and defroster servos. The lower instru
ment panel should be removed as described in 853
Dashboard and Consoles to check the lower servos and
flaps. The switch panel must be removed to test the air distri
bution switch.

Table b. Vacuum Servo Fault Tracing
blower speeds 1-3
flaps open-defroster
flaps partial-none
flaps closed-floor, center, outer
AlC compressor-selectable

87763

IN - vacuum supply
B-switch
1- to recirculation damper
2- to center outlet

3- to

left and right outlets
4- to defroster
5-lefthand footwell outlet
6- righthand foolwell outlet

blower speeds 1-3
flaps open-floor
flaps partial-defroster
flaps closed--center, outer
AlC compressor-selectable

Fig. 9. Air distribution switch showing vacuum hose routing.
blower speeds 1-3
flaps open-floor
flaps partial-none
flaps closed-defroster, center, outer
AlC compressor-selectable

blower speeds 1-3
flaps open-eenter
flaps partial-floor
flaps closed-defroster, outer
AlC compressor-selectable

1. Yellow to heater box vacuum box.
2. Blue to recirculation servo
3. White to T connection vacuum tank
Fig. 10. Air recirculation solenoid (A) on wheel housing next to vacu
um tank (8) on 1985 through 1987 models. Recirculation so
lenoid on 1988 and later models is in passenger
compartment, behind right footwell kickpanel.

2. Check the operation of the system servos and the air
distribution switch using the information found in Table b.

HEA TER AND CONTROLS

blower speeds 1-3
flaps open-outer, center
flaps partial-floor
flaps closed-defroster
AlC compressor-selectable

blower speed-high
flaps open-floor, outer, center
flaps partial-none
flaps closed-defroster
AlC compressor-max. or off

blower speed-off
flaps open-none
flaps partial-none
flaps closed-all
AlC compressor-off

Heating and Air Conditioning
Vacuum Servo Location
• outer vent - below speaker grilles
• defroster vents - behind center of dash
• center vent - above heater box
• footwell - passenger side of heater box
• fresh air intake - in engine compartment at AlC
evaporator housing

3. If any faults are found, use a hand vacuum pump to
check the operation of the servos. If the servo operates
correctly, check the hose from the switch. If no faults
are found, the switch is faulty and should be replaced.

NOTE
The vacuum tank, the switch and the lines can also be
checked for leaks using the hand pump.
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housing and is routed away via a drain hose. This is the rea
son a water puddle is often be seen under the car when the
AlC is operating.
The compressor forGes the R-12 through the system and at
the same time pressurizes it, raising the R-12's boiling pointto
make it more easily condensed. The compressor is engaged
by an electro-magnetic clutch that is actuated when the AlC is
turned on.
The condenser, which looks like a small radiator, is located
in front of the engine radiator. The receiver/drier, located be
hind the battery, removes small amounts of moisture and dirt
from the system. The evaporator and expansion valve are lo
cated in the engine compartment on the passenger side at the
firewall.

WARNING
Wear eye protection when inspecting the system. R-12 at nor
mal atmospheric pressures can evaporate and freeze any
thing it contacts.

AIR CONDITIONING
It is recommended that all service to the AlC system be left
to an authorized Saab dealer or other qualified repair shop.
For information on the AlC selector switch as well as other
electrical components, see 371 Wiring Diagrams, Fuses
and Relays.
Dismounting of the AlC compressor and the condenser,
without disconnecting the hoses, is covered as part of the en
gine removal procedure in 201 Engine Removal and Instal
lation. If any of the hoses or components are disconnected
and the system is opened, special equipment will be needed
to remove moisture from the system before it is closed back up.

WARNING
Air conditioning (Ale) service and repair requires special
equipment and knowledge. Incorrect procedures may not only
damage the system, but may also be hazardous. Pressures in
excess of 300 psi are created in the system when it is operat
ing. The refrigerant R-12 is poisonous. In its vapor form it can
accumulate in areas with poor ventilation and cause suffoca
tion. Also, in vapor or liquid form R-12 can immediately freeze
anything it contacts, including eyes and skin.

System Description
Fig. 11 is a schematic view of a typical Saab AlC system. In
an AlC system, the heat from the passenger compartment is
absorbed by the refrigerant (R 12) in the evaporator, causing
ther re'frigerant to boil (evaporate). This heat is then released
into the atmosphere when the R-12 is cooled and condensed
into a liquid at the condenser. Moisture is removed at the
evaporator in the same way that water drops form on a cold
9lass. The moisture drips onto the water tray in the evaporator

NOTE
• Run the air conditioning system for a few minutes, every few
weeks, to keep the seals lubricated.

• Check that the condensation drain hose from the evaporator
housing IS clear. This can be accomplished by blowing it out
with a low pressure compressed air nozzle.

Checking Refrigerant Charge
Inspect the refrigerant charge by starting the engine and
turning the air conditioner on to MAX AlC. With the compres
sor running (clutch cycled on) view the sight glass on the top
of the receiver/drier (located near the battery). There should
be few or no bubbles visible in the glass. See Fig. 12.

Discharging, Evacuating and Recharging
the AlC System
Discharging the system is necessary any time a defective
component is replaced. To prevent component damage, a to
tally discharged system must be evacuated (sometimes
called pulling a vacuum) using special equipment before re
charging. This removes any moisture from the lines and com
ponents, wbich can damage the system. For system
discharging, evacuating and recharging, see an authorized
Saab dealer or other shop qualified to do AlC repair work.

AIR CONDITIONING
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1.
2.
3.
4.
5.
6.
7.
8.
9,

Compressor
Condenser
Receiver/drier shell
Expansion valve
Evaporator
Temperature-sensitive expansion valve body
Compensating hose
Anti-freezing thermostat
Temperature-sensitive anti-frost thermostat body

•
3

2

High pressure liquid

!!!!!!!!!!!!i!!

High pressure vapor- •

•

•

••

Low pressure liquid • • • • • • • • • • t

Low pressure vapor

_
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Fig. 11. Schematic view of AlC system,
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Clear sight glass - system correctly
charged or overcaharged

i

I

I
I
Heavy stream of bubbles -serious

i

~ shortage of refrigerant
I

G

I
I

Oil streaks on glass - no refrigerant
in system

~

~ contaminants
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more than five minutes the receiver/drier must be replaced.

Table c. Ale System Refrigerant Specifications

~ fully charged

_

NOTE
If the AlC system has been opened up to the atmosphere for

I

I!'Jt;. Occasional bubbles - system not
~
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I
I

J!

Fig. 12. Air conditioning sight glass indicators,

Refrigerant capacity (R12)
1.0 kg. (2.2 Ib)
Refrigerant oil capacity
(compressor replacement) .. " , . . .. . ... " .. 1.75 dl (4.9 oz.)
Refrigerant oil capacity per component
(due to sudden leakage)
Evaporato r
0.5 dl ( 1.4 oz.)
Receiver/drier
"
0.2 dl (0.57 oz.)
Condenser
0.2 dl (0.57 oz.)
Hose
0.2 dl (0.57 oz.)
Oil fill plug torque
8-12 Nm (6-9 ft-Ib)

Air Conditioning Electrical Tests
Covered under this heading are tests for the AlC compres
sor clutch, pressure and temperature safety switches, and the
AlC selector switch.

NOTE
WARNING
Discharging the system or adding refrigerant without the prop
er tools, equipment, or knowledge may cause severe person
al injury as well as damage to the AlC components.

Additional wiring infonnation can be found in 371 Wiring Dia
grams, Fuses and Relays.

To test Ale compressor

AlC Component Replacement
The information given below is intended to be used by those
experienced in AlC service. When replacing components, al
ways use new O-rings and gaskets. Lubricate the fittings and
O-rings with refrigerant oil during installation. Table c lists the
appropriate amount of refrigerant oil that should be added to
the system when replacing individual components. Fig. 13
shows tightening torques for the various hoses and compo
nents.

WARNING
The system must be discharged before replacing any AlC
components or hoses. Always evacuate the system before re
charging it.

CAUTION
The oil filler plug on the AlC compressor is not an oil level plug.
Do not check the compressor oil level through this plug.

1. Turn the ignition on and turn the temperature regulating
knob to its full cold position. Turn the AlC switch on and
listen for the compressor clutch to click on. If no click is
heard, the compressor clutch may not be receiving
voltage or the clutch itself may be faulty.
2. Check for voltage between the single-wire connector
leading out of the compressor and ground. If voltage is
present, the compressor clutch is faulty and should be
replaced.
3. If voltage is not present, check for a faulty compressor
fuse in the main fuse/relay panel. Check the AlC cool
ant temperature switch, the low pressure switch, and
the anti-frost switch as described below. Check for
damaged wiring or a faulty (open) suppression diode
using an ohmmeter.

NOTE
The AlC diode is in the wiring hamess at the rear of the cam
shaft cover. See 371 Wiring Diagrams, Fuses and Relays
for AlC wiring diagrams.

4. If no faults are found up to this point, test the anti-frost
valve as described below.

AIR CONDITIONING
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21-27 Nm
(15-20 ft-Ib)

14-20 Nm
(10-15 ft-Ib)
B7768-SF3663-AAB90

Fig. 13. Ale hose and component tightening torques.

To test Ale safety switches
Ale Safety Switches
A low pressure switch in the receiver/drier interrupts power
to the compressor clutch if the pressure is too low. An anti
frost switch automatically disengages the compressor clutch
when the temperature at the evaporator drops below a certain
level. An NC coolant temperature switch on the hose to the
thermostat interrupts the compressor if the coolant tempera
ture is excessive.

NOTE
The radiator cooling fan should run when the Ale is switched
on (key on). When the compressor clutch cycles (engine run
ning), the additional cooling fan should also run.

AIR CONDITIONING

• Low pressure switch
opening pressure
2.9 bar (42 psi)
• Coolant temperature switch
opening temperature
115°C (239°F)
• Anti-frost switch
switch closed
4.0 to 6.2 °C (39.2 to 43.1 OF)
switch open
0.4 to 2.6 °C (33 to 36.6 OF)

1. Disconnect the connector from the low pressure switch
and connect and ohmmeter across the switch termi
nals. With the engine running and the NC on, there
should continuity. If not, either the refrigerant charge is
low or the switch is faulty.

Heating and Air Conditioning
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WARNING

• Do not loosen or remove the low pressure switch. Refriger
ant will be expelled. The system must be discharged before
this switch is removed.

Evaporator
housing - - - - 

• Operate the NC only long enough to make the tests.

2. Check the anti-frost switch by disconnecting the switch
connector and connecting and ohmmeter across the
switch terminals. There should continuity with the
switch at room temperature. If not the switch is faulty
and should be replaced. See Fig. 14.
87769·S8082

NOTE

• When installing a new anti-frost switch, be sure the capillary
tube is in its original position.
• Check that the capillary tube does not interfere with the re
circulation door.

Fig. 14. Anti-frost switch being removed from evaporator housing.

NOTE

To replace the NC coolant temperature switch, drain the cool
ant as described in 261 Radiator and Cooling System.
3. Check the AlC coolant temperature switch by discon
necting the switch connector and connecting and ohm
meter across the switch terminals. There should be
continuity across the terminals at all temperatures up to
239°F (115°C). If the switch is open, it is faulty and
should be replaced.

AIR CONDITIONING

Bumpers

860-1

860 Bumpers
Removing and Installing Bumpers
To remove bumpers

860-1
860-2

REMOVING AND INSTALLING BUMPERS
Two types of bumpers are used on cars covered by this
manual, depending on model year. See Fig. 1 and Fig. 2.

Fig. 2. Exploded view of front bumper used on 1987 and later mod
els, Rear bumper IS similar,

Fig. 1. Exploded view of front bumper used on 1985 and 1986 mod
els. Rear bumper is similar.

To remove bumpers
1. To remove the front bumper, remove the two internal
hex head screws holding the bumper to the bumper
brackets. See Fig. 3. Remove the bumper.

NOTE
On cars with headlight wipers, remove the wipers before re
moving the front bumper as described in 363 Wipers and
Washers.

Fig. 3. Front bumper internal-hex head screw as viewed from be
low, Early style bumper shown,

2. To remove the rear bumper, remove the four nuts hold
ing the bumper to the bumper mounting brackets. See
Fig. 4.

REMOVING AND INSTALLING BUMPERS
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Bumpers

I

i

87777-88/5121

Fig. 4. Rear bumper mounting bracket (right-hand side). Early style
bumper shown,

Installation is the reverse of removal. Individual bumper
replacement parts are available from an authorized Saab
dealer.

REMOVING AND INSTALLING BUMPERS
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INDEX
Subjects are indexed by repair group number, followed by the page
number(s) within the repair group where the subject can be found.
For example 210-4 refers to repair group 210 Engine Disassembly
and Assembly, page 4.

WARNING
• Automotive service and repair is serious
business. You must be alen, use common
sense, and exercise good judgement to
prevent personal injury and complete the
work safely.
• Before beginning any work on your ve
hicle, thoroughly read the safety notice,
disclaimer, and all the Cautions and
War nings listed near the front of this
manual.
• Always read the complete procedure
before you begin the work. Pay special
attention to any Cautions and Warnings
that accompany that procedure, or other
information on a specific topic.

A
ABS unit
installing 521-5
removing 521-3
wiring diagrams 371-8
Accelerator and throttle linkage,
lubricating 110-13
NC compressor
See also Air conditioning
testi ng 854-1 0
AIC system
See Automatic Idle Control (AIC)
system
AIC valve
adjusting/removing 240-24
Advice for the beginner 100-10
bolt torque 100-10
cleaning 100-11
cleanliness 100-10
general information 100-12
getting started 100-8
Air bag system
See Supplemental Restraint
System (SRS)
Air conditioning (NC) 854-7
component replacement 854-9
discharging and recharging 854-7
electrical tests 854-9
general 854-1
safety switches, testing 854-11
system description 854-7
technical data 028-1
troubleshooting 854-2
wiring diagrams 371-13

Air distribution control switch 854-5
Air filter element
replacing 110-12
Air mass meter 240-13
removing 240-22
testing 240-14
Alignment
See Front wheel alignment
Alternator
brushes, replacing 321-3
removing 321-2
testing 321-1
Alternator and charging system
wiring diagrams 371-19
Antenna, electric 851-4
replacing/testing 851-4
Antifreeze
See Coolant
Anti-lock braking system (ABS) 500-2
See alsoABS
ABS wheel speed sensor
replacing 500-3
warning indicator 100-20
Anti-roll bar
See Rear Suspension
Automatic Performance Control (APC)
See Turbocharger
ATF
See Automatic transmission fluid
Automatic Idle Control (AIC) system
testing 240-17
wiring diagrams 371-23
Automatic transmission 110-14, 400-2
gear selector cable 444-1
gear system, planetary 400-4
general 472-1
governor, removing 444-4
hydraulic system 400-5
pan (sump) gasket 472-1
pressure test 400-8
removing 201-9
stall speed test 400-7
troubleshooting 400-6
Automatic transmission final drive
110-16
Automatic transmission fluid (ATF)
ATF cooler, replacing 472-2
ATF pump 400-4
replacing fluid/filter 110-15
Axle, rear
See Rear suspension
Axle, front
See Drive axle

B
Back-up light switch 364-4
Back-up lights
wiring diagrams 371-26
Ball joints
checking and replacing 631-1
Ball joints, steering joints (tie rod ends)
110-19
Battery
charging 311-2
general 311-1
service 110-13
testing 311-1
voltage 200-1 0
Belts
See Drive belts
Body
general 100-7, 800-1
maintenance 110-20
technical data 028-1
Boost pressure (turbo) 291-4
See also Turbocharger
Brake calipers 523-1
front, removing 523-1
rear, removing 523-2
Brake discs
general 516-1
inspecting and replacing 516-1
removing 516-2
Brake fluid
bleeding and changing 520-1
Brake fluid level warning light 100-20
Brake fluid warning lamp switch 364-6
Brake lights
wiring diagrams 371-28
Brake lines and hoses 522-1
replacing 522-1
Brake master cylinder
removing 521-2
Brake pads
general 517-1
inspecting 517-1
replacing 517-1
Brake pedal
general 524-1
removing 524-1
Brake system
general 520-1
Brake system bleeding
cars with ABS 520-2
cars without ABS 520-1
general 110-18
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INDEX
Brakes 110-17
See also Anti-lock Braking System
(ABS)
general 100-6, 500-1
technical data 025-1
troubleshooting 500-5
Brake fluid bleeding
See Brake system bleeding
Brake fluid specifications 520-2
Bumpers
removing and installing 860-1
Burglar alarm
wiring diagrams 371-3

c
Camshaft
checking 215-1
general 200-1 ,215-1
reconditioning 214-11
removing and installing 214-5
technical data 022-5
Cam followers
See Hydraulic cam followers
Camshaft timing chain
checking and replacing 215-1
Camshaft valve cover
See Cylinder head
Carbon deposits
See Driveability and engine
management
Carpets 851-2
removing 851-2
Cautions
general 100-7
Central locking
locking motors, removing 830-10
wiring diagrams 371-40
Charging system
general 321-1
quick-check 321-1
testing 321-1
troubleshooting 321-1
wiring 371-19
Chassis service 110-17
Check Engine light 200-5,240-5,340-3
Cigarette lighter
wiring diagrams 371-75
Clutch
controls 412-1
disc, pressure plate, release
bearing replacing 411-1
general 400-2, 411-1
master and slave cylinders
bleeding 412-2
replacing 412-1
Coil springs
See Front Suspension or Rear
Suspension
Combined instruments
removing 853-3
wiring diagrams 371-44
Connecting rods
general 212-1
See also Pistons
Continuity, checking for 300-7

Control arms
removing and installing 632-2
Control arm bushings
replacing 632-1
Convertible top
adjustments 812-1
general 812-1
hydraulic system 812-3
wiring diagrams 371-49
Coolant (antifreeze) and cooling system
Coolant pump 261-1
replacing 261-6
Coolant temperature gauge
sender 261-4
Coolant temperature sensor (LH fuel
injection) 240-12
removing 240-22
Cooling system 022-8
draining and filling 261-5
general description 200-2
hoses, replacing 261-5
maintenance 110-7
troubleshooting 261-3
Crankcase ventilation hoses 110-11
Crankshaft 216-1
general 200-2
inspecting/reconditioning 216-1
removing/installing 210-1
technical data 022-6,
Crankshaft oil seals
See Cylinder block oil seals
Cruise control
component locations 368-1
control switch, checking 368-3
electrical tests 368-2
general 368-1
pedal switches 368-2
vacuum pump, checking 368-3
wiring diagrams 371-51
CV joint
See Drive axle
Cylinder block
clearances (piston/cylinder) 212-3
disassembly 210-2
general 200-1, 210-1
reconditioning 212-2
technical data 022-3
Cylinder block oil seals
replacing 216-3
Cylinder head
See also Valve train
disassembly and assembly 214-9
general 200-1
reconditioning 214-11
removal/installation 211-1, 211-3
technical data 022-4
valve cover, removing 214-4
Cylinders (engine)
See Cylinder block

D
Dashboard and consoles
general 853-1
Dashpot (LH 2.2)
See Fuel Injection (LH)

Differential and final drive 400-5
Directional indicators
wiring diagrams 371-55
Distributor
cap and rotor, replacing 340-11
Distributor cap, rotor, and spark plugs
general 110-10
Doors
adjusting fit 830-2
general 830-1
interior panel, removing 830-3
lock and handle mechanism 830-8
See also Central Locking
removing and installing 830-1
Drive axle
general 774-1
joint boots, inspecting 110-17
replacing 774-5
Drive belts 110-8
Drive plate (automatic trans.) 216-3
Driveability and engine management
basic adjustments 200-8
carbon deposits 200-7
mechanical condition 200-7
troubleshooting 200-4
warnings and cautions 200-7
wiring and harness connectors
200-10

E
EGR
See Exhaust gas recirculation
system (EGR)
Electric controls and switches
extra gauges 364-6
general 364·1
Electrical system
components, connectors and
ground locations (list) 371-6
general 100-4, 300-1
safety precautions 300·1
switches, engine 364-5
service 110-13
short circuits, checking for 300-7
technical data 023-1
test equipment 300-2
testing, general 100-11
troubleshooting 300-4
wiring diagrams 371-1
Emergencies 100-18
Engine
general 100-2, 201-1
maintenance schedules 110-5
mechanical troubleshooting 200-4
removing and installing 201-1
removing from transmission 201-9
technical data 022-1
Engine oil and oil filter 110-5
Evaporative loss control device (ELCD)
110-11 , 254-1
Exhaust emission control
general 254-1
Exhaust manifold
removing and installing 252-4
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INDEX
Subjects are indexed by repair group number, followed by the page
number(s) within the repair group where the subject can be found.
For example 210-4 refers to repair group 210 Engine Disassembly
and Assembly, page 4.

WARNING
• Automotive service and repair is serious
business. You must be alert, use common
sense, and exercise good judgement to
prevent personal injury and complete the
work safely.
• Before beginning any work on your ve
hicle, thoroughly read the safety notice,
disclaimer, and all the Cautions and
War nings listed near the front of this
manual.
• Always read the complete procedure
before you begin the work. Pay special
attention to any Cautions and Warnings
that accompany that procedure, or other
information on a specific topic.

Exhaust gas recirculation system (EGR)
254-2
checking operation 254-3
temperature sensor, testing 254-4
valve testing 254-3
Exhaust system
general 110-13, 252-1
removing and installing 252-1
Exhaust valves
See Valve train
ElK ignition system
See also Ignition system
general 340-1
knock sensor 340-2
replacing 340-14
system testing 340-8
wiring diagrams 371-83

F
Fan belts
See Drive belts
Fasteners
non-reusable fasteners 100-10
tightening 100-10
Fault code memory (LH fuel injection)
canceling 240-7
Fault diagnosis 240-4
Feeler gauges 100-17
Flywheel (manual transmission) 216-3
Foglamps
wiring diagrams 371-58

Front Suspension
coil springs 731-2
checking 731-4
removing 731-2
general 731-1
shock absorbers
general 110-3
removing/installing 731-1
technical data 027-1
troubleshooting 700-2
Front wheel bearings
See wheel bearings
Fuel filter, replacing 110-13
Fuel gauge sender unit
removing and installing 234-15
Fuel injection (LH)
basic requirements 240-4
component replacement 240-22
component testing 240-10
fault codes 240-5
fault tracing 240-4
fuel injectors 240-14
removing 240-23
testing 240-15
general 100-3, 240-1
LH control unit, removing 240-22
LH variants 240-3
oxygen sensor
See Oxygen sensor
safety precautions 240-3
system adjustments 240-24
technical data 022-7
Fuel lines 234-16
replacing 234-16
Fuel pressure regulator 240-9
removing 240-23
Fuel pressure tests 240-8
Fuel pump 234-6
delivery pressure 240-10
delivery rate 234-6
electrical tests 234-6
noise 234-4
operating pump tor tests 234-4
screen (filter), replacing 234-13
replacing pump
roller-type 234-8
rotor-type 234-1 0
safety precautions 234-2
testing 234-7
troubleshooting 234-3
variants 234-1
wiring diagrams 371-60

Fuel pump check valve
replacing 234-13
Fuel pump relay, testing 234-7
Fuel supply 200-2, 200-11
Fuel system
See Fuel Injection (LH)
Fuel tank
general 234-1
removing and installing 234-14
rollover valve, replacing 234-15
Fuse and relay locations, main 371-1

G
Gaskets
general information 100-11
Gauges
See Electric controls and switches
or instrument cluster
Gear lever housing
See Manual transmission
Gear shift lever
See Manual transmission
Glovebox I~ghting
wiring diagrams 371-71
Ground
connections 200-10,300-1,371-6

H
Hall sensor 340-12
replacing 340-13
Hall ignition system 340-1
See also Ignition system
testing 340-6
wiring diagrams 371-83
Handbrake warning lamp switch 364-4
Hatchback and trunk lid 830-11
lock mechanism, replacing 830-9
See also Central Locking
removing/installing 830-11
Headlight wiper motor
removing 363-2
Headlights
replacing 351-1
wipers and washers 363-2
wiring diagrams 371-73
Heated rear window
wiring diagrams 371-75
Heater and controls 854-3
Heater core and heater valve 854-3
replacing 854-3

..............
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Hood
alignment and adjustment 820-3
general 820-1
release cable 820-2
Horns
wiring diagrams 371-81
How to use this manual 100-7
Hydraulic cam followers 214-1
checking and replacing 214-2

Idle speed (LH 2.2) 240-24
Ignition lock cylinder
installing 432-3
removing 432-2
Ignition switch, replacing 432-2
Ignition timing 340-14
checking and adjusting 340-15
Ignition switch
wiring information 371-7
Ignition system
component removal and
replacement 340-11
disabling ignition system 340-3
electrical tests and fault tracing
340-5
general 100-4, 340-1
quick-check of system 340-4
test equipment 340-3
troubleshooting 340-2
visual inspection 340-4, 5
wiring diagrams 371-83
Injectors
See Fuel injection (LH)
Instruments (cluster) 853-2
removing 853-3
wiring diagrams 371-44
Instrument center console 800-2
Instrument cluster switch panel
removing 364-1
Instrument pad, lower
removing 851-3
Instrument panel 853-1
Interior switches 364-3

Lights (continued)
headlights
see Headlights
interior bulbs, replacing 351-4
parking light bulbs, replacing 351-3
side marker and side reversing light
bulbs, replacing 351-3
stop light bulbs, replacing 351-3
wiring diagrams 371-55
time delay relay 351-5
Lifting the car 100-8
raising the car safely 100-9
Locks, handles, and latch mechanisms
830-7
See also Central locking
Lubrication and maintenance
quick data 010-2
Lubrication system 022-6, 220-1
See also Oil pump
general description 200-2
Luggage compartment lighting
wiring diagrams 371-102

M
Maintenance program
Saab recommended 110-2
Manual transmission 110-16, 400-1
gear selector rod, removing 432-3
gear shift control 432-1
gear shift lever, adjusting 432-6
removing 201-9
troubleshooting 400-5
Manual transmission control 432-1
Master cylinder
See Brakes
Mercury switch (convertible) 364-5
Mirrors, power
wiring diagrams 371-110
Modulating valve
See EGR
testing 254-5

N
Notes, general 100-7

J

o
Jack stands, using 100-16
Jump-starting 100-18

L
Lambda Sensor
See Oxygen Sensor
LH fuel injection
See Fuel injection (LH)
Lighting for controls
wiring diagrams 371-98
Lights
backup
wiring diagrams 371-26
direction indicators light bulbs,
replacing 351-3
general 351-1
hazard warning light bulbs, replacing
351-3

Oil
excessive consumption 200-5
Oil and filter
changing 110-6
Oil change equipment 100-16
Oil cooler (turbo models only) 220-5
removing 220-5
Oil pressure
relief valve 220-4
testing 220-4
warning circuit 220-5
warning systems 220-4
Oil pressure warning light 100-20
Oil pump
removing and installing 220-1
On-board diagnostics (EZK ignition only)
340-3

On-board diagnostics (LH 2.4 and LH
2.4.2 only) 240-5
Overheating 100-19
Oxygen sensor 110-11, 200-8, 240-16
testing 240-16

p
Panhard rod
See Rear suspension
Parking brake 110-18
adjusting 551-3
general 551-1
Parking brake cables
removing/installing 551-1
Parking lights
wiring diagrams 371-104
Parts
buying 100-12
genuine Saab parts 100-12
non-returnable parts 100-14
spare parts kit 100-20
Pistons 212-1
technical data 022-3
Piston rings 022-3, 212-4
Piston-to-cylinder clearance
See Cylinder Block
Power steering fluid 110-18
Power steering system 644-1
pump and lines 644-4
removing/installing 644-1
Pressure plate
See Clutch

R
Radiator
pressure test 261-3
removing 261-8
Radiator and expansion tank
general 261-1
Radiator cooling fan thermoswitch
replacing 261-8
Radiator cooling fans 261-8
general 261-1
quick-check 261-4
removing 261-9
wiring diagrams 371-118
Radio wiring diagrams 371-120
Radio antenna
See Antenna
rear axle, removing 732-7
Rear Suspension 732-1
bump stop 732-10
coil spring link, removing 732-5
coil springs 732-2
panhard rod, removing 732-9
shock absorbers 732-1
torque arm, removing 732-9
Refrigerant charge
checking 854-7
Regulator brushes
See Alternator
Relay positions 371-5
Release bearing
See Clutch

'"
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INDEX
Subjects are indexed by repair group number, followed by the page
number(s) within the repair group where the subject can be found.
For example 210-4 refers to repair group 210 Engine Disassembly
and Assembly, page 4.

WARNING
• Automotive service and repair is serious
business. You must be alert, use common
sense, and exercise good judgement to
prevent personal injury and complete the
work safely.
• Before beginning any work on your ve
hicle, thoroughly read the safety notice,
disclaimer, and all the Cautions and
War nings listed near the front of this
manual.
• Always read the complete procedure
before you begin the work. Pay special
attention to any Cautions and Warnings
that accompany that procedure, or other
information on a specific topic.

Residual fuel pressure
See Fuel injection (LH)
Road test 110-20
Rubber bump stop
See Rear suspension

s
Saab turbo with APC
general description 100-2
Safety 100-8
Seals 100-11
Seat belt and ignition key warning
wiring diagrams 371-125
Seats
heated, wiring diagrams 371-77
removing, front 851-1
removing, rear 851-2
Seatbelts 851-1
general 800-1
passive (motorized)
wiring diagrams 371-107
removing 851-2
Shift-up indicator
fifth gear lockout switch 364-5
temperature switch 364-5
throttle switch 364-5
wiring diagrams 371-128
Shock absorbers
See Front suspension or Rear
suspension

Short circuits, checking for 300-7
using a voltmeter 300-8
using an ohmmeter 300-7
Slave cylinder
See Clutch
Solenoid
See starter motor
Spark plugs 010-2,110-10
Speedometer cable
replacing 853-3
Spoiler
assembly 812-6
removing 812-6
Spring link bushings
replacing 732·5
Starter
removing 331-2
solenoid, replacing 331-2
troubleshooting 331-1
wiring diagrams 371-130
Steering 600-1
general 100-6, 600-1
technical data 026-1
troubleshooting 600-2
Steering column
assembly, removing 641-2
general 641-1
Steering column switches and horn
switch (1985-1989 models) 364-3
Steering swivel member
removing and installing 774-1
Steering wheel
removing 641-1
Storage console
removing 853-2
Sunroof 830-12
removing/installing 830-12
Supplemental restraint system (SRS)
110-20
wiring diagrams 371-133
Suspension
See Front Suspension or Rear
Suspension
System line pressure
See Fuel injection (LH)
System relay
See Fuel injection (LH)

T
Technical data
general 010-1
Temperature gauge sender
replacing 261-4
quick-check 261-4
Thermostat 261-6
quick-check 261-5
replacing 261-6
Thermostatic valve (EGR)
testing 254-4
Thermoswitch, cooling fan
See Radiator
Throttle position sensor 240-12
removing 240-22
Throttle position sensor (LH 2.2 and
LH 2.4)
adjusting 240-26
Throw-out bearing
See Clutch
Tie rod end
general 643-1
removing 643-1
Tires 110-19
changing 100-18
Tools 100-14
basic requirements 100-14
Saab special tools 100-17
torque wrench 100·17
Torque arm
See Rear suspension
Torque converter 400-4
Towing 100-20
Transmission
See also Automatic transmission
or Manual transmission
technical data 024-1
Transmission and drive train
gear selector cable 444-1
general 100-5
service 110-14
throttle cable 444-2
transmission controls 444-1
Trim, interior body 851-3
headliner, removing 851-3
interior side trim, removing 851-4
Trunk lid lock mechanism
replacing 830-8
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Trunk lid or hatchback lid lock cylinder
replacing 830-10
Tune-up and preventive maintenance
200-8
Tune-up quick data 010-2
Turbocharger
Automatic Performance Control
(APC)
APC bypass valve, testing 291-8
APC knock sensor, testing 291-7
APC pressure sensor, testing 291-8
APC solenoid valve, testing 291-6
general 291-1
replacing 291-9
technical data 022-8
testing 291-1
Turbo boost pressure 291-3
Turbocharger and APC troubleshooting
291-2
Turn signals
See Directional indicators

v
Vacuum booster
general 541-1
replacing 541-1
Vacuum servos and air flaps
testing 854-6
Valve cover
removing and installing 214-4
Valve train 214-4
disassembling 214-9
exhaust valves
sodium filled, scrapping 214-14,15
general 214-1
reconditioning 214-1
valve guides, replacing 214-12
valve seats 214-13
valve springs 214-15
valve stem oil seals 214-7
Vehicle Identification codes and
specifications 400-5
Ventilation blower
removing and installing 854-5
Ventilation fan (blower)
wiring diagrams 371-136
Volt-ohm meter (vom) or multi meter
100-17
Voltage
checking for at the fuel pump
234-7
measuring 300-6
Voltage and ground, checking for 300-4,
371-1
Voltage and polarity 300-1
Voltage drop, checking for 300-6

w
Warnings, cautions and notes 100-7
Warnings and cautions 261-1
Wheel alignment 600-1
general 600-1
specifications 601-1
troubleshooting 600-2
Wheel bearings
front, replacing 774-9
rear, replacing 774-9
Wheel studs, replacing 774-9
Window regulator,
front
manual, removing/installing 830-6
power, removing/installing 830-4
rear
manual, removing/installing 830-7
power, removing/installing 830-5
Windows 830-3
Windows, power
wiring diagrams 371-112
Windshield
removing assembly 363-1
wipers and washers 363-1
Windshield washer fluid 110-19
Wipers and washers
wiring diagrams 371-138
Wire repairs 100-12
Wiring diagrams 300-2,371-1
codes and abbreviations 300-2
using 300-4
Wiring, fuses, and relays 300-1
Working safely under a car 100-9

