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ENGINE NUMBER

E ’T 2!0 PO1 000 001
"“BT" — Gasoline engine, twin carburetor { |
"“BT"” — Gasoline engine, mechanical injection
"'BSI" — Gasoline engine, turbo and mecha- | ‘
nical injection e
Cylinder volume in di
Variant designation —_—
Serial number 6 figures — — -
Engine number variants Gearbox Market
Saab 900 model 1979 type {Exhaust emission
i control degree)
B 20 PO4 — Manual transmission — Europe
BT 20 P04 ~ Manual transmission — Europe, Sweden
BT 20 POS — Automatic transmission — Europe
BT 20 POG — Automatic transmission  — Sweden
Bl 20 P08 — Manual transmission — Europe, Sweden, Canada
Bl 20 P09 — Automatic transmission — Europe
Bl ¥20. . P10 ~ Automatic transmission — USA federal (UF)
Bl 20 "Pul — Manual transmission — USA California (UC)
BI 20 P12 — Automatic transmission — USA California {UC)
BI 20 P13 ~ Manual transmission ~ USA federal (UF) Australia
BI 20 P14 — Automatic transmission — Sweden, Canada
BSI 20 P01 — Manual transmission — Europe, Sweden
BSI 20 PO2 — Manual transmission — USA, Canada
Engine number variants Gearbox Market
Saab 900 model 1980 type {Exhaust emission
DO control degree)
B 20 PO4 ~ Manual transmission — Europe
BT 20 P04 — Manual transmission — Europe,
BT 20 P05 — Automatic transmission  — Europe (excl. Sweden)
BT 20 P06 — Automatic transmission  — Sweden
Bl 20 POB — Manual transmission — Europe, Canada, Australia
Bl 20 PO9 — Automatic transmission  — Europe,(excl. Sweden)
Bl 20 PN — Manual transmission — USA
Bl 200 P12 — Automatic transmission — USA
BI 20 P14 — Automatic transmission  — Sweden, Canada, Australia
BSI 20 PO1 — Manual transmission — Europe
BSI 20 P02 — Manual transmission — USA, Canada
0220 SAAB
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EXHAUST EMISSION
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Engine numbaer

SPECIFICATIONS

Engine
GENERAL DATA

Type

Power rating, DIN (SAE net) at
5 500 rev/min:
Catalyst engine (excl. Turbo)
Non catalyst engine {Federal model
1979)
Canada
Turbo

4-cyl., 4-stroke with overhead
camshaft

81 kW (110 hp) at 5 500 rev/min

85 kW (115 hp) at 5 500 rev/min
87 kW (118 hp) at 5 500 rev/min
99 kW (135 hp) at 5 000 rev/min
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Max. power on driving wheels:
Automatic transmission, catalyst
engine {excl. Turbo)

Automatic transmission, non catalyst
engine (Federal model 1979)
Automatic transmission, Canada
Manual transmission, catalyst engine
{excl. Turbo)

Manual transmission, non catalyst
engine {Federal model 1979)

Manual transmission, Canada

Turbo

Max. torgue at 3 500 rev/min:
Catalyst engine (excl. Turbo)

Non catalyst engine {Federal model
1979) and Canada
Turbo

Compression ratio:

As from model 1980 (excl. Turbo)
Non Catalyst, model 1979
Catalyst, model 1979 (excl. Turbo)
Turbo

Mo of cylinders

Cylinder bore

Stroke

Cylinder volume

Ordering of firing (No. 1 at rear)

Engine idling speed

Weight incl, clutch, throttle valve

' housing, exhaust manifold, starter

and oil filter

Fuel, octane number

CYLINDER BLOCK

Material

No. af main ber

No. of main bearings
Cylinder hore:
Standard (A)

- (B}

15t oversize

2nd oversize

CYLINDER HEAD

Max. grinding of facing of cylinder
head surface

Distance from cylinder head gasket
to valve cover gaskt

to valve cover gasket surface, new
cylinder head

022—2

53 kW (72 hp) at 5 500 rev/min

56 kW {76.5 hp) at 5 500 rev/min
57 kW (78.5 hp) at 5 500 rev/min

60 kW (81 hp) at 5 500 rev/min

57 kW (77.5 hp) at 5 500 rev/min
61 kW (83 hp) at 5 500 rev/min
70 kW {93 hp) at 5 000 rev/min

161 Nm (119 ft.lb.)

167 Nm (123 ft.lb.)
217 Nm (160 ft.Ib.)

9,251

9,25:1

8,71

7,211

4

3.543" (90.0 mm)
3.071" (78.0 mm)
121.0 cu.in. (1985 cm3)
1-3-4-2

875 + 50 rev/min

appr. 308 Ib. (140 kg)
RON 91 (NOTE! Catalyst cars,
only lead-free fuel.)

Specially alloyed cast iron
5

90.000-90.010 mm
90.010-90.020 mm

90.500 mm
91.000 mm

0.4 mm

92.75 * 0.05 mm




PISTONS

Make
Make

Material
No. of rings per piston

Width of ring grooves:

Top

Middle

Bottom

Piston diameter (measured 0.79"/20 mm
from lower edge perpendicular to piston
pin):

Standard (AB)

e (C)

1st oversize

2nd oversize

Piston clearance

Withdrawal of piston

Piston orientation

Pin diameter
Fit of pin

Piston speed (average speed)
PISTON RINGS

Upper compression ring:
Thickness

Gap, fitted in new cylinder
Piston ring play in groove
Lower compression ring:
Thickness

Gap, fitted in new cylinder
Piston ring play in groove
Oil scraper: _

Thickness (segment)

Gap fitted in new cylinder (segment)
Thickness, middle ring

CONNECTING RODS

Material

Big-end bore

Small-end bushing, installed
Maximum allowed weight difference
between connecting rods in same en-
gine

CRANKSHAFT

Material

Surface treatment
Pin hardness

No. of main hearings

“MAHLE"” or "KARL SCHMIDT"
Pistons of different makes must not
be fitted in the same engine.

Light metal alloy

2 compression rings

1 oil scraper (3-piece}

1.79-1.81 mm
2.03-2.05 mm
4.01—4.03 mm

89.980-89.986 mm
89.999-90.010 mm
90.472-90.487 mm
90.972-90.987 mm
0.014-0.040 mm

From top of block

Groove on top should be facing
the engine transmission end
23.996-24.000 mm
0.005--0.014 mm

Sliding fit under gentle pressure
with thumb

13 m/sec. at 5 000 rev/min

1.73=-1.75 mm
0.35-0.55 mm
0.050—-0.082 mm

1.98-1.99 mm
0.30-0.45 mm
0.040-0.072 mm

0.58-0.64 mm
0.38-1.40 mm
2.63-2.73 mm

Forged steel
56.000-56.019 mm
24.005-24.010 mm

6g

Forged steel
Tennifer-coated
HV appr. 800

5
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Crank pin diameter:
Standard

1st undersize

2nd undersize

3rd undersize

4th undersize

Main bearing pin diameter:
Standard

1st undersize

2nd undersize

3rd undersize

Ath undersize

Radius at pin end

Max, out-of-round of pins
Max. conicity of pins
Bearing material
Crankshaft axial play
Main bearing play

Crank hearing play
Colour marks, main and crank
bearing halves:

Standard

1st undersize

2nd undersize

CAMSHAFT

Number of bearings
Bearing diameter
Camshalt axial play

Camlifting height at valve clearance 0:

Inlet valve

+ Exhaust valve

Valve timing:

Inlet {nominal valve clearance 0.014"/

0.35 mm)

Exhaust (nominal valve clearance 0.022°/

0.55 mm)

VALVE MECHANISM

Valve grinding angle, inlet and outlet
Valve seat angle in cylinder head, inlet

and outlet

Valve seat width, inlet and outlet

Valve spindle diameter:
Inlet
Qutlet

Max. play valve spindle—valve guide

022—-4

51.981-52.000 mm
51.731-51.7950 mm
51.481-51.500 mm
51.237-51.250 mm
50.987—-51.000 mm

57.981-58.000 mm
57.731-57.750 mm
57.481-57.500 mm
57.237-57.250 mm
56.987—-57.000 mm
2.2-25mm

0.05 mm

0.05 mm
Lead-bronze
0.08-0.28 mm
0.020-0.062 mm
0.026—-0.062 mm

Thin Thick
Red Blue
Yellow Green
White Brown

5
28.94 mm

0.08-0.25 mm
Turbo

10.8 mm 9.1 mm
11.0 mm 10.5 mm

starts 10° BTDC
ends 54° ABDC

starts 46° BBDC
ends 18° ATDC

44 5°

45.0°
1-2 mm

7.960—-7.975 mm
7.955-7.980 mm

0.5 mm

Measured on valve disc

pulled 0.12 (3 mm) from seat

Turbo

starts 12° BTDC
ends 40° ABDC

starts 62° BBDC
ends 2° ATDC




Valve disc diameter:
Inlet

QOutlet

Valve uides:

Length

Outer diameter

Bore for valve guides in cylinder head,
diameter

Valve springs:

Installed length

Free length

Length at full elevation

Load at full elevation

Valve depressors:_

Diameter

Height

Bore in cylinder head for valve depressors
(camshaft bearing assy.) diameter
Pallets for valve adjustment:

Diameter

Thicknaess

Material:
Exhaust valve, federal
Exhaust valve, California and Turbo

Inlet valve

Valve guides

Valve seats

Valve clearances, cold engine (30 min-
utes after driving the engine warm):
Inspection tolerance zone:

Inlet

Exhaust

Adsjutment tolerance zone:

Inlet

Exhaust

Idler shaft axial play

420 mm
355 mm

46.65 mm
13.040-13.051 mm

13.000-13.018 mm

395 mm
43.1 mm
29.5 mm
755-815 N (170183 Ib., 77—83 kp)

37.87-37.98 mm
33 mm

38.000-38.016 mm

15.5 mm

1.77-2.89 mm

There are 23 pallets of different
thicknesses at intervals of 0.050 mm

Stellite steel
Sodium cooled exhaust valves

N.B.
Scrapped sodium-filled valves must never be mixed
with ordinary scrap without prior treatment, since
there will otherwise be a danger of explosion dur-
ing melting. See “Disposal of sodium-filled exhaust
valves”, section 214.

Steel

(Valve spindles are chromium plated)
Cast iron

Sintered metal

Turbo
0.006—-0.012" (0.15-0.30 mm
0.014-0.020" (0.35—0.50 mm) 0.016—0.020" {0.40—0.50 mm)
0.008--0.010" {0.20-0.25 mm)
0.016-0.018" (0.40--0.45 mm)
0.002-0.005" (0.05—-0.13 mm)

0.018-0.020" {0.45-0.50 mm)




LUBRICATION SYSTEM
Type

Pressure-lubricated points
Splash-lubricated points

Qil Filter
Crankcase ventilation, fully enclosed

Lubricating ail, grade:

SAE 10 W 30 or 10 W 40, If no oil
meeting these specifications is available,
oil with a viscosity of SAE 10 W 50
may be used. (In extremely cold
conditions with temperatures con-
stantly below —4°F (—20°C) oil with
viscosity rating SAE S W 20 or 5 W 30
or 5 W 40 should be used. Note!
SAES5 W20, 5W 30 or 5 W 40 must
not be used at tlemperatures above
+32°F (0°C).

Oil volume incl. filter

il pump pressure-reducing valve opens at

Oil pressure warning light comes on at
Qil pressure at 2 000 rev/min (oil SAE
10 W 40 at 176°F/80°C)

Qil pump:

Axial clearance between rotor and housing

FUEL SYSTEM
Components

Injection valve
Model 1979
As from model 1980
Cold start valve
Mixture control unit;
Non-catalyst cars
Catalyst cars (and Turbo)
Air flow sensor:
Non-catalyst cars
Catalyst cars (and Turbo)
Fuel distributar:
Non-catalyst cars
Catalyst cars (and Turbo)
Warm-up regulator:
Non-catalyst cars
Catalyst cars
Turbo

022-6

Forced-flow circulating oil system
Dual-rotor type oil pump

Camshaft, crankshaft, idler shaft,
connecting rods, transmission chain
Piston pins, cylinder walls, valve
depressors and valve spindles

Full-flow type

From crankcase through valve cover via
a restriction to inlet manifold. The valve
cover is connected to atmospheric pres-
sure via the air cleaner.

Service SE in APl-system or
Ford spec. ESE-M2C—-101C

3.7 US quarts (3.5 liters)
4.0-5.0 bar (kp/em?2, 5771 psi.)
0.3-0.5 bar (kp/fcm?, 4.2-7.1 psi.)

Min, 3.0 bar (kp/em?, 43 psi.)

0.002-0.003" (0.05—0.09 mm)

Bosch 0 437 502 004
Bosch D 437 502 012
Bosch 0 280 170 401
Bosch 0 438 040 007
Bosch 0 438 040 049
Bosch 0 438 040 051

Bosch 0 438 120 071
Bosch 0438 120 073

Bosch 0 438 100 023
Bosch 0 438 100 032

Bosch 0 438 140 020
Bosch 0 438 140 051
Bosch 0 438 140 051




Test values

1. Electric fuel pump, capacity

2. Control pressure, cold engine

25
20
1.5
1.0
05

0 110 20 30 40 °C

56243

WARM-UP REGULATOR 0 438 140 020

NON-CATALYST CARS

3. Control pressure, warm engine
4. Line pressure:
Test value
Setting value
5. Leakage check:
Minimum pressure after 20 minutes
6. Injection valve:
Opening pressure, 1979 model up
to date code 828
Opening pressure, 1979 model as
from date code 829
Opening pressure, 1980 model
Maximum variation within group
7. Leakage test

8. Adjustment of idling speed:
Idling speed
CO value

Non-catalyst cars:
0.7510.25%
Catalyst cars Model 1979:

{900 cm>/30 s) min.,
measured in the return fuel line

T kpiem]
25 25
20 2.0
15 b
1.0 Lo
i 05

0 11 2 30 40 °C o
S 6244

WARM-UP REGULATOR 0 438 140 032
ICATALYST CARS)

3.4-3.8 bar (= kp/cm?, 48.5-54.0 psi.)

4.5-5.1 bar (= kp/em2, 64.0—72.5 psi.)
4,7—-4.9 bar (= kp/cm?2, 66.9-69.7 psi.)

1.5 bar (= kp/em?, 14.2 psi.)

2.5-3.6 bar (= kp/emZ2, 36.0—52.0 psi)

2.7-3.8 bar (> kp/em?, 38.0-54.0 psi)
3.0-3.8 bar (= kp/em?, 43.0-54.0 psi)
0.6 bar (= kp/em?2, 8.5 psi.)
By a pressure of 2.4 bar (= 33.8 psi.)
no drop should fall within 15 sec

875 = 50 rev/min

0.75+025%%  (Sensor discon. After cat )

Catalyst cars Mode! 1980:

1.0 *025%  (Sensor discon. Before cat.)

Canada cars (excl. Turbo):
156 +05 %
Tightening torques

Air flow sensor:

Stop bracket retaining screws
Counterweight retaining screw

Air flow sensor plate retaining screw
Fuel distributor retaining screws
Line pressure regulator screw plug

4.7-5.3 Nm (3.4-3.8 ftIb., 4753 kpcm)
4.7-53 Nm (3.4-38 fr.Ib., 4753 kpcm)
5.0-5.5 Nm (3.6-4.0 ft.Ib_, 50—55 kpcm)
3.2-3.8 Nm (2.3-2.7 ft.Ib., 32—38 kpcm)
13—15 Nm (9.4-10.8 frib., 130—150 kpcm)

W 20 30 40 °C

WARM-UP REGULATOR TURB

0438 140 051

56018

0227




M 8 bolt

M 10 bolt

M 12 bolt

M 14 bolt

M 12 cap nut
M 14 cap nut

Others

Fuel tank capacity

Turbo system

Turbo compressor make
Maximum charging pressure
(see measuring the charging pressure)
Approximate length of spring in
charge pressure regulator (basic setting)
Actuating pressure of pressure switch
Clearance, turbo shaft bearings:

axial clearance

radial clearance

EXHAUST SYSTEM

Exhaust pipe inner diameter

EXHAUST EMISSION CONTROL SYSTEM

EGR, two-port

Speed when the EGR valve starts to open
{revved at idle):

Manual transmission

Automatic transmission
EGR valve, marking color—part No.—
max. flow-restriction in exhaust
manifold:

Manual transmission

Automatic transmission

Oxygen-sensor regulated injection system

Pulse relation:
Opening interval at fixed regulation
Opening interval with grounded
oxygen sensor cable
Pulse relation:_
Opening interval at fixed regulation
Opening imerval with grounded
oxygen sensor cable
Opening interval with throttle valve
fully open;

Model 1979 Standard

Model 1979 Turbo

As from model 1980 Standard

As from model 1980 Turbo
Modulating valve frequency
Oxygen sensor, replacement interval
Oxygen sensor, lightening torque

022-8

10—12 Nm (7.2—8.7 ft.ib., 100—120 kpcm)
13—15 Nm {9.4—-10.8 ft.Ib., 130—-150 kpcm)
20—24 Nm (14.4-17 4 ftlb_, 200240 kpcm)
15-20 Nm (10.8—14.4 fr.Ib., 150—-200 kpcm)
15—20 Nm (10.8—14.4 ft.Ib., 150—200 kpcm)
25—30 Nm (18.1-21.8 ft.Ib., 250-300 kpcm)

14.5 US gal. (55 liters)

Garret AiResearch
7.1 + 0.7 psi. (0.50 + 0.05 bar)

Approx. 0.717 in. {18.2 mm)
100+ 1.4 psi. (0.7 £ 0.1 bar)

0.025-0.10 mm
0.075-0.18 mm

1.73" {44 mm)

2600—-3200 rev/min
2300-2900 rev/min

Red-83 66 700-10 kg/h—e 0.20 in (5 mm)
Blue-83 57 725-20 kg/h—no restriction

60+5%

greater than 75 %
60:5%

greater than 75 %

45%* 5%

80%=5%

65%t 5%

855%*5%

approx. 70 Hz

15.000 miles

40 Nm (29 ft.Ib.} (Coat the threads
and gaskets of the sensor with anti-
seize compound, e.g., Never seize

or Molycote 1 000)
SAAB




ie: (Evaporative canister purge
)
sensor, permissible

during checking 025-1%
: sensor, value for checking 075 %
sensor, checking value 0.4 % max.
ion device

controlled deceleration valve,

1979:
ration time from 3 000 rev/min =~ 4—86 sec.
idling speed (High-altitude

districts 3-4 sec.)
nically controlled deceleration

vice (Turbo) Model 1979:

transmitter, actuating speed 20-22 mph (30—-35 km/h)
Deceleration solenoid, setting (increased

idling speed obtained when throttle

closes with deceleration solenoid
- connected to battery voltage). 1400 =100 r.p.m.

t as from model 1980:
: Retardation time from 3 000
. 10 idling speed 3-6 secs.
: Idling speed when the dashpot
d strikes the throttle stop (warm
. distributor vacuum pipe connected) 2 500 + 100 r.p.m.

rative loss control device (ELCD)

L re valve

Opening pressure, overpressure function

{pressure from tank) 0.147-0.235 bar (1,500—2,500
mm VP)

Opening pressure, underpressure function

Ipressure towards tank) 0-0.029 bar (0-300 mm VP)

- Carts for Canada

Cars for the Canadian market

are equipped with:

Delay valve (cars with manual transmission)
EGR two-port (cars with automatic
transmission)

COOLING SYSTEM

Type Pressurized

Liquid capacity of cooling system incl.

heating system 10.8 US quarts {10 liters)

Thermostat opens at 190°F (88°¢)

Expansion tank pressure cap

opens at 0.9-1.2 bar (kp/em?, 12.9-17.1 psi.)

SAAS 022-9




CO-value: (Evaporative canister purge
pipe disconnected)
Disconnected sensor, permissible

deviation during checking 0.25-1%
Disconnected sensor, value for checking 075 %
Connected sensor, checking value 0.4 % max.

Deceleration device

Vacuum controlled deceleration valve,

Model 1979:
Deceleration time from 3 000 rev/min  4—6 sec.
to idling speed (High-altitude

districts 3—4 sec.)

Electronically controlled deceleration
device (Turbo) Model 1979:

Speed transmitter, actuating speed 20-22 mph (30-35 km/h)

Deceleration solenoid, setting (increased

idling speed obtained when throttle

closes with deceleration solenoid

connected to battery voltage). 1400 +100 r.p.m.

Dashpot as from model 1980

Check: Retardation time from 3 000

r.p.m, 10 idling speed 3-6 secs.

Setting: |dling speed when the dashpot

rod strikes the throttle stop (warm

engine, distributor vacuum pipe connected) 2 500 + 100 r.p.m.

Evaprative loss control device (ELCD)

Pressure valve
Opening pressure, overpressure function

(pressure from tank) 0.147-0.235 bar (1,500-2 500
mm VP)

Opening pressure, underpressure function

{pressure towards tank) 0-0.029 bar (0—300 mm VP)

Carts for Canada

Cars for the Canadian market

are equipped with:

Delay valve (cars with manual transmission)
EGR two-port (cars with automatic
transmission)

COOLING SYSTEM

Type Pressurized

Liquid capacity of cooling system incl.

heating system 10.8 US quarts (10 liters)

Thermostat opens at 190°F (88°C)

Expansion tank pressure cap

opens at 0.9-1.2 bar (kp/em?2, 12,.9-17.1 psi.)

SAAB 022—-9




Air oil coolen (Turbo)

Thermostat opening temperature

WATER PUMP

Number of vanes on impeller

A tapping-out hammer must never
be used in the removal or installation
of later version water pumps. The
thread on the water pump shaft is

approx 165°F (approx 75°C)

only used during removal of the pump.

See section 262.

TIGHTENING TORQUES

Main bearings

Crank bearing screws
Camshaft bearing caps
Valve cover
Crankshaft belt pulley
Sealing end (flywheel side)
Cylinder head screw
Flywheel

Qil pump

Spark plugs

Idler shaft keeper plate
Chainwheel, idler shaft
Chainwheel, camshaft
Inlet manifold
Thermostat housing
Throttle valve housing
Exhaust manifold

Dimension

M2
M 10
M8
M6 (M 8)
M 16
M8
M 12
M 10
M8
M 14 x 1.25
M8
M 10
M8
M8
M8
M8
M8

Fot other screws, use general tightening

torques:
r
Tightening torque
Dimensions Nm kpm Ttidb.
|
M5 49 0.5 I 3.6 ‘
M6 9.8 1.0 72 |
M8 19.6 2.0 144 |
M 10 39.2 a0 | 289 |
022—10

Nm

108
54
18

2.0

-190

20
93
59
18
28
20
25
20
18
18
18
25

Torque

kpm ft.lb.
141 79
55 40
1.8 13
0.2 1.4
19 137
2.0 14
95 69
6.0 43
1.8 13
2.8 20
2.0 14
25 18
2.0 14
1.8 13
1.8 13
1.8 13
25 18
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ICATION, GENERAL
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2 I ! ! $ 6637
Point Lubrication point Lubricant 5
1 Engine, oil | Engine oil SAE 10 W 30 alt. 10 W 40 according to

| service SE in the APl system or according to Ford
specification ESEM2C—101C

3 Throttle controls Qil SAE 10 W 40 Note! The throttle wire should
not be lubricated

4 Fuel mixture control unit,
lever bearing Bosch grease Ft2v2
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SPECIAL TOOLS

7860802  Qil pan

7860794  Floor stand

54581

8392409 Lifting yoke

7860877 Bench stand

7860885 Vise stand

S 7003

8393 209 Spacer tool

7861479 Stand

8390478  Axle for stand

8390270 Tapping-oul hammer See also 262

witer pump

B392169 Holder, engine 8790529 Joint, removing clutch shaft

sanB e
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8392060 Centering tool, clutch disc
7860505  Plastigage, measuring bearing clearance

7862014 Key, oil filter

B392961  Ring spanner, pulley bolt

8392161  Puller, belt pulley

8392979 Sleeve, installation of seal on transmis-
sion side

8391849 Dally, removal of chain whee|

8392987 Locking segment for locking of crankshalt

B391260 Crank, transmission end

8392540  Installing tool, crankshaft seal, 8391997  Drift, flywheel bearing
flywheel end

102-2 SAAE




1862287

8302128

390130

8392300

8393060

539140

Pistan installing tool

Guide pin eylinder head

Dynamometer

e

Spring depressor (for use in car or on remo-
ved cylinder head)

Installing and removing toaol, valves

f’z@

Magnet tool

8392326 Air nipple, spark plug hole

54619

8392193  WValve cutter assy.
8392201 Cutter 757

B392219 Cutter 119-45°

@< wnd

7861057  Guide spindle

TBE1065 T -key

8392268 Reamer, valve guide o 8 HE

8392631 Valve guide tool (for removal and installa-

Lion in a press)
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8392482 Key, adjustment CO-value, injection engine
B391450  Measuring toal, valve play

3392250 Measuring paint

8301633 Measuring plate, checking of adjusting 8397616 Pressure testing equipment

pallets 8392607 Hose
B392615 Nipple

7840622  Dial indicator 10.07)

S——_—_—1©

8302186  Key, crankshaft screw

8392433 Key, fuel pump bracket

102—4 SAAD




8300544 Dolly

8392474 Centering tool (for non catalyst air flow
SEMSOr)
8392623  Shims for same (4)

8390585 Handle

8392490  Installing and removing tool, water purnp
{earlier design}

8390536  Sleeve, installation of water pump

8390551  Sleeve, installing ball bearing

ER L

8392649  Installing and removing tool, water pump
{later design)
8392664  Pressing sleeve water pump {later design)

LRl

8390569 Installing sleeve, thrower
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8392524

8308454
7860513
8343808

8809097

B393175

102—-6

Installing sleeve for ball bearing, versions 11

and 111,

Locquic activator grade T
Lacktite stud lock
Locktite quickset

Tikatit, can, 1 pound

Tool, removal of clutch shaft




GENERAL

The car has a four-in-lineg cylinder, water-cooled overhead
camshaft engine. The crankcase ventilation is totally en-
closed. The cylinder blcok is inclined at an angle of 45°
and the cylinder head is of the cross-flow type, i.e. with
the inlet passages on one side and the exhaust passages
on the other, The engine is mounted with the clutch to-
wards the front of the car and with the transmission and
Mo. T eylinder towards the rear. The engine is equipped
with fuel injection.

The injection system is manufactured by Bosch and has
the designation Cl. Cl| {continuous injection) means that
the injection valves remain open when the engine is run-
ning. The air flow 1o the engine is measured continuously
and this governs the supply of fuel 1o the engine. The
fuel is injected into the inlet manifold in front of the in-
let valve.

POWER PLANT SEEN FROM RIGHT

POWER PLANT SEEN FROM LEFT

Andy’s VW Service
RR. 1, Box S00A
Machias, Maine 04654
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CYLINDER BLOCK

The eylinder block is made of special cast won, cast in
one piece. The cylinder bores, surrounded by cooling
jackets, are drilled straight out of the block. The block
also containsg oil channels for the lubricating systemn,

CYLINDER HEAD AND VALVES

The eylinder head s made of aluminium, The cylinder
head is bolted to the hlock. The camshaft is made of spe-
cial casting and it is seated in bearings in the camshaft
bridge which is bolted to the cylinder head.

The valves are of steel with chromium-plated spindles
and the valve heads are induction hardened.

KS AFT AND BEARINGS

shaft is torged with ground journals which have
, ed by tenifer treatment which provides a hard
setallic surface giving good pratection against wear,
are five main bearings. The center bBearing also acts

: locating bearing, The shaft contains drilled pas:
0r lubricating oil. All main bearing shells can be re-
3 The crankshaft also drives a separate idler shaft

| ars the oil pump, water pump and distributor
gh cog gears and the fuel pump by a cam.,

AND VALVE DEPRESS0RS

smshaft s cast and has hardened and phosphatized
L It is driven by a chain from the crankshaft. The

W are directly sctuated by the camshaft cam via
depressors and adjusting pallets,

S AND PISTON RINGS

Fpistons are made of light alloy and are provided with
ve: Hor two compression rings and one oil scraper

g The upper compression ring is flat with a chromed
h. The lower compression ring has oil-scraping char-
pristics and is somewhat wider than the upper one. The
oil scraper is & three-piece ring.

CONNECTING RODS AND PISTON PINS

The connecting rods are forged and fitted with bushings
for journaling the piston pins. The piston pin bushing
and big-end bearing halves are exchangeable. ¢
The piston pin makes a floating fit in the piston and con-
necting rod. Its axial movement is restricted by lock rings
in the piston pin holes.

IGNITION SYSTEM

The distributor is driven by a gear transmission from the
idler shaft. The rotor arm rotates counterclockwise. The
order of firing is 1-3—-4-2, cylinder No. 1 being farthest
to the rear, lgnition advance in relation to engine speed
is regulated by a centrifugal governor and in relation 1o
load by a vacuum regulator.

Turbo cars and cars for the USA are equipped with an
electronic ignition system without breaker paints,

SALB 200-3



REMOVAL AND FITTING
REMOVING THE POWER UNIT

For major work an the engine and transmission, the en-
tire power unit should be lifted out of the car. Removal
of the engine by itself is not recommended,
1. Disconnect the positive battery lead.
2. Drain the coolant through the radiator drain cock.
3. Remove the engine hoad:
— Disconnect the windshield washer hose
— Undao the hood hinge links
— With the aid of an assistant, lift off the haod.

4. Disconnect and remaove the following (see illustration).

1. Disconnect the positive battery lead at the starter
mator,

. Remove the top radiator hose,

. Remove the earthing braid.

Disconnect the temperature transmitter cable,

. Remove the ignition cail,

. Disconnect the cable harness from the clutch cover.

7. Disconnect the hydraulic line to the clutch sleeve cyl-
inder and plug the ends, (Manual transmission)

DM AWM

13. Disconnect the throttle cable,
14, Disconnect the hose Lo the expansion tank,
16, Disconnect the hoses for heating of the passenger

8. Remove the lower radiator hose.
9. Disconnect the Cl-system electrical connections COmpartment.
from the warm-up regulator, thermao-time switch 16. Disconnect the brake vacuum hose.

cold start valve and auxiliary air valve. {On lambda
system cars also the oxygen sensor and the throttle
valve switch cables.)
10. Disconnect the oil-pressure transmitter cable.
11, Loosen the fuel line connections from the fuel
clistributor
NOTE
Clean the area around the connections before
disconnecting, Fold in and cover over openings
in the fuel system. |

12. Remove the air filter together with the mixture
control unit.

201-1



DETAILS THAT ARE TO BE REMOVED WHEN THE
POWER UNIT 1S TAKEN OUT OF THE CAR

SAAE 201-2




5. Undo the clips and remove the bellows from the
inner drivers.

6. a. Place spacer tool 83 93 209 between the upper
control arm underside and the car body. (Insert
the tool from the engine compartment side. )
The spacer makes the front suspension unloaded
when the car is raised.

b. Lift the front end of the car and put it on
threstles,

¢. Remove the lower end piece from the control
arm. Pull out the "steering knuckle package"
and support the end piece against the control
arm outer end,




7. Manual transmission:
Put the gear lever in neutral. Remove the nut and
tap out the taper pin in the gear shift rod joint. Se-
parate the joint from the gear shift rod.

7. Automatic transmission:
a. Remove the retaining screw for the gear selectar
cable at the transmission.
b, Withdraw the cable with the gear selector rod in
its extreme forward position (P),
c. Slide back the spring-loaded sleeve on the gear
shift rod and unhook the end of the cable,

8. Free the exhaust pipe from the exhaust manifold,
9. Disconnect the speedometer cable from the trans-
mission,
10. a. Remove the rear engine mounting bolts,

b. Slacken the front engine mounting nut so that
the mounting can be lifted out of the bracket,
There is no need to remove the nut,
11. Attach lifting gear to the two lugs on the engine and
slightly raise the unit. Move the power unit te one

SAAFS 201-4



side and free the two universal joints,
Lift the power unit out of the car.

Deviations, cars with power steering

~ Disconnect the two hydraulic lines at the servo pump.
Plug the exposed openings.

201-5 SSANEY




FITTING THE POWER UNIT

1. a. Check that the inner universal joints are packed
with grease.
b. Fit new gaskets to the exhaust pipe flanges.
c. Hook the clips onto the inner drivers.
2. Suspend the power unit in the engine compartment
and balance it such that the front engine mounting
will locate in its bracket before the rear mountings.

Lower the power unit, guiding the front moun-
ting into the bracket and continue to lower the
power unit until the rear of the engine is approxi-
mately 50-60 mm above the mountings.

Move the engine to one side and guide in the left-
hand universal joint, and then move the engine to
the left.

r the engine carefully, guiding it into the
tings, and, at the same time, aligning the
universal joint with the driver cup, Also

& sure that the exhaust pipe flanges line up
that the gaskets are seated properly.

it the right end piece to the control arm.

k that the right universal joint locates in
driver cup. Fit the two bolts and lock nuts,

200—6



4. Fit the rear engine mounting bolts and tighten all
engine mountings.

. Fit the exhaust pipe flanges.

6. Connect the speedometer cable.

m

7. Manual transmission:
Connect the gear shift rod joint and fit the taper pin.

8. Automatic transmission:
Connect the cable to the gear selector rod and secure
the cable sheath to the transmission,
Check the gear positions and adjust if necessary,

8. Fit the bellows and clips at the inner universal [oints.
10, Re-fit theshock absorber and front wheel. Lower
the car to the floor,

REMOVE THE SFACER TOOL 8393209,

2017



11.  Re-fit the hoses as shown in the illustration on page
201-2.

When installing the air cleaner assembly and the
mixture control unit ENSURE THAT THERE 1S
AT LEAST 10 MM CLEARANCE ROUND THE
THROTTLE CONTROLS.

Replace the engine hood and connect the windshield
wiper hose.

Fill up with coolant and bleed the cooling system
by means of the bleeder nipple on the thermostat
housing,

Reconnect the battery.

Test drive the car. Checl the coolant level after
driving.

12

iations, cars with power steering

~ Connect the two hydraulic lines to the servo pump,
Do not over-tighten the couplings as this can damage
the seals.

Tightening torgue:
Servo pump coupling 2034 Nm (15-25 ft.lb.,
2,0=3.4 kpm}

2018
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SEPARATING ENGINE FROM MANUAL TRANS-
MISSION

. Clean the outside of the power unit.

. Drain the engine oil,

. Take off the clutch cover.

Remove the starter,

. Withdraw the clutch shaft using tapping-out hammer
390270 and joint 8720629,

U'l:b[.n.'lh.‘l—l

6. Remove the three retaining bolts for the slave cy-
linder,

1. Undo all screws in the mating flanges of engine and
transmission,

8. Lift the engine carefully off the transmission (see
illustration). At the same time remove the release
bearing guide sleeve,

CAUTION
| If the engine and transmission fail to separate, do

| not attempt to force them apart without first check-
| ing that all the screws have been takenout, . .
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When fitting together the engine and transmission:

Ensure that the mating flanges between the engine
and transmission are scrupulously clean.

Check that the two guide sleeves are fitted in the
transmission,

Fit a new gasket on the transmission flange, Apply
sealing compound to both sides of the gasket as
indicated by the arrows in the illustration.

Apply thread sealing compound to the six bolts 1o be
fitted in the holes indicated in the lower illustration.

Sy
Machias, Maine 04654
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SEPARATING ENGINE FROM AUTOMATIC TRANS-
MISSION

. Clean the outside of the power unit.

. Drain the engine oil.

. Remaove the cover over the flywheel ring gear.

. Remove the starter.

. Disconnect the throttle wire from the throttle valve
housing.

6. Remove all screws in the mating tlanges of engine and

L4 S B N R

transmission.

7. Remove the four screws securing the flywheel ring
gear to the torgue converter. The screws can be reached
from above the oil pump maounting.

A

8. Turn the driver disc, so that the plate angles will be
horizontal. Lift the engine carefully off the transmis-
sion.

9. Fit the torque converter support (special tool 8790255),

201-11
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When fitting together the engine and transmission:

— Ensure that the mating flanges between the engine
and transmission are scrupulously clean.

— Check that the two guide sleeves are fitted in the
transmission.

— Fit a new gasket on the transmission flange. Apply
sealing compound to both sides of the gasket as
indicated by the arrows in the illustration.

= Apply thread sealing compound to the six bolts to
be fitted in the holes indicated in the lower illustration.

— Be careful not 1o damage the centre stub of the torque
converter when lifting the engine into position over
the transmissian,

20112



INE BODY

EMBLING THE ENGINE

% the engine in a work stand,

distributor cap and disconnect the 19+

the throttle valve housing.

8o the hose connections from the water pump,
5 system and crankcase ventilation ¢ircuit,
the valve cover.

the distributor,

ove the inlet manifold together with the
lifting lug.
imove the alternator bracket.
ove the oil filter,

#move the oil pump,
fiemove the oil pump spacing piece.

smove the suction line to the pump.
ioue the water pump (see section 262),

NOTE
It tools must never be used in conjunction
L the removal or fitting of the water pump.

the thermostat housing.




11. Remaove the exhaust manifold.

12. Remove the camshaft sprocket as follows:
a, Rotate the crankshaft to the firing position for
No. 1 eylinder, i.e. when the camshaft and crank-
shaft are both at the “zero’ setting.

b. Bolt the mounting plate to the centre of the cam-
shaft sprocket using one of the camshaft sprocket

bolts.

[ CAUTION

| Tighten the screw securely to immobilize the center
stud, Otherwise the chain tensioner will tighten the
chain and lock in a new position so that the sprocket
cannot be replaced in position,

e. Unda the retaining screws from the camshaft
sprocket, Separate the wheel from the camshaft
plate until it hangs free on the center stud in
the mounting plate.

13. Remove the camshaft bearing caps and lift out the
camshaft.

14. Remove the valve depressors and adjusting pallets.
Using tool B391401.

15, Remove the camshaft bearing assembly

16, Unscrew all cylinder head screws.

210-2 sSANB




17. Lift off the cylinder head and remove the gasket.

18. Remove the belt pulley screw and the pulley, using
when necessary puller 8392151,

mave the transmission cover.

ove the chain tensioner,

SAAB 210-3




21. Undo the chain guides, the mounting plate with
the camshaft sprocket and transmission chain,

22. Remove the crankshaft sprocket. Universal puller
and tool 8391849 may be used, if necessary.

23. Remove the idler shaft sprocket.

24. Unscrew the idler shaft keeper plate and carefully
withdraw the idler shaft,

25, Carefully remove any crusts and deposits of soot
from the top ends of the cylinders.

210-4



26. Mote the markings on the connecting rods and big-
end bearing caps so that they can be reassembled
later in their original positions. Remove the nuts
and bearing caps and push the pistons complete
with connecting rods out of the cylinders (see i1lus-
tration). Protect the stud threads with pieces of
plastic hose when dismantling pistons and can-
necting rods. !

For instructions with regard to exchanging pistons
see page 2121,

27. Beplace the big-end bearings and caps loosely on

the connecting rods from which they came.

Manual transmission:

Dismantle the clutch and flywheel.
Automatic transmission:

Rermove the driver disc.

Remove the gable plate and shaft seal,

the main bearing screws and remove the bear-

out the crankshaft,

the bearing halves and thrust bearing wash-
put them carefully aside so that they can be
led in their original positians,
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ASSEMBLING THE ENGINE

Instructions for measuring the main bearing and big-end
bearing clearance and choice of bearing halves, see sec-
tion 216.

1.

2,

3.

Place the bearing halves in the main bearing jour-
nals and lubricate the bearings with engine oil,
Locate the crankshaft carefully in the bearing jour-
nals.

Locate the thrust bearing washers. Check the axial
play with a feeler gauge.

Mount the main bearing caps with bearing halves
already in position and oiled, (NOTE! Make sure
the markings match up!) The main bearing caps
are numbered; No. 1 goes at the transmission chain
end and the others run consecutively ta the fly-
wheel end with the bearing locks facing each other,
To each number on the bearing caps, corresponds
a gast number on the crankcase,

. Tighten the main bearing bolts to the specitied tor-

que,

f Torgue 108 Nm (79 1t.1b./11 I:prn]_]

G,

210-6

Fit the gable plate with the crankshaft seal towards
the mating surface of the engine block. Grease the
inner circlip of the sealing ring. Fit a new fasket on
the gable plate and trim it flush with the mating
surface of the transmission,




7. Fit the flywheel (driver disc). Apply thread sealant
or the equivalent to the screw threads.

.
Torque 60 Nm {44 fr.lb./6.0 kpm) |

8. Install the pistons and connecting rods using tool
7862287, Make sure that the studs are still pro-
tected by their plastic sleeves. The connecting rods
and big-end bearing caps are numbered to match
the corresponding cylinders. Instructions for fitting
piston rings are given on page 212-2.

NOTE L v]

The groove on top of the piston should be facing
the transmission end. ‘

a. Fit the big-end bearing caps so that the figures
face the same way as those on the connecting
rod, i.e. away from the idler shatt.

b. Tighten the nuts to the specified torgue,

Torgue 54 Nm (40 fr.lb./5.5 kpm)

. . Install the idler shaft and fit the keeper plate.

CAUTION
The idler shaft is available in two versions which |
must not be confused,

Idler shafts of the later version are made of cast-
iron and the gears for the distributor and water
pump have a larger number of cogs.

b. Mount the sprocket on the idler shaft.

210-7



11, Fit the water pump {see section 262).

CAUTION
Tapping-out hammers or the like must never be
used in the assembly of the water pump.

12. Mount the sprocket an the crankshatt,

13. Fit the cylinder head gasket. Fit two locating pins,
tool 8392128,

14. a. Mount the cylinder head.
b. Tighten the screws in two steps.

Step 2: 95 Nm (70 fr.lb./2.5 kpm)

¢. Do the final tightening after the engine has been e
allowed to cool for about 30 minutes. @ @
156, Mount the camshaft bearing assembly,
|

i

‘ Step 1: 60 Nm (44 f.1b./6.0 kpm) “
Torgue

16. Install the camshaft bearing assembly.

¢ — — e s — -

| NOTE
The camshaft bearing assembly must be installed
with the feeler gauge insertions Uppermost. In-
correct fitting deprives the camshaft bearings of
lubrication.

T ——

16. Mount the adjusting pallets and valve deprgmors.
17. Fit the carmnshaft, W

ke S7203

NOTE
When the camshaft is to be fitted, the setting marks
on the camshaft and crankshaft must be in the firing
pasition for No. 1 cylinder. Reason: IT the Transmis-
sion is not installed correctly, the exhaust valves can
make contact with the piston tops.
WHEN WIDE OPEN, THE EXHAUST VALVE
WILL COLLIDE WITH THE TOP OF THE PISTON
WHEN THE PISTON REACHES THE TOP DEAD
CENTRE POSITION,

18. Fit the camshaft bearing caps. Note the marks,

19. Mount the straight chain guide plate.

20. Check that the setting marks on the crankshaft,
camshaft and idler shaft are in the ignition position
for the first cylinder,
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IDLER SHAFT MARKING, THE BULGE IN THE HOLE
ON THE IDLER SHAFT CHAINWHEEL SHOULD LINE
UP WITH THE SMALL HOLE IN THE KEEPER PLATE.

21. Assemble the camshaft sprocket and mounting plate
if they have been disassembled, fit the transmission
chain over the camshaft sprocket, and lower the
transmission chain and mounting plate past the cam-
shaft flange until the center stud of the sprocket is
lined up with the camshaf,

22. Rotate the camshaft sprocket until the screw holes
match the threaded holes in the camshaft flange.

£3. Fit the transmission chain over the other sprockets
50 that it hangs straight from the camshaft to the
crankshaft.
NOTE! The shaft settings must not be altered,

24, Guide the center stud of the camshaft sprocket
into the camshaft, Fit the screws,

25. Mount the curved chain guide plate together with
the mounting plate {the chain guide plate nearest
the block) with two screws and stretch the chain
somewhat,

26. Check the setting "camshaft-crankshaft-idler shaft”.

. Fit the chain tensioner as follows:

Bifferent versions of the chain tensioner exist, with
the assembly procedure for each being different.

A REYNHOLDS make

a, Before installation, remove the tensioner neck,

o

b. Tension the spring, by turning the ratchet sleeve
(actuated by the spring) clockwise and at the
same time pushing it until it locks in its inner-
most position.




c. Fit the tensioner neck and a spacer piece, so that
the tensioner neck will not bottom in the chain
tensioner housing and release the self-adjuster.

B JWIS make

#. Place the lock washer with the spiral rod in the
chain tensioner housing.

b, Version B:
Fit the spring with the smaller diameter against
the lock washer.

¢. Fit the tensioner neck in the housing by simul-
taneously pressing and turning it into its inner
position, The tensionar neck must be held de-
pressed while the chain tensioner s being fitted,
right until the chain has been tensioned,

Aand B (both versions):

d. Maunt the chain tensioner with guide plate on
the engine block,

. Fress the curved chain guide against the chain
to stretch it and push the tensioner neck against
the spacer piece. Remove the spacer piece while
the chain is kept tensioned. Then adjust to leave
a chearance of D.02" (0.5 mm) between the hous-
ing and the tensioner neck,
Tighten the chain guides.

f. Rotate the crankshaft one full turn in its normal
sense and check the chain tension. The move-
ment of the tensioner neck from (15 butted posi-
tion must be at least 0.02° (0.5 mm) and not
mare than 006" (1.5 mm).

28. Remove the screw from the camshaft sprocket
center,

28, Fit the transmission chain cover and the alternator
bracket. Install a new gasket on the transmission
chain cover and trim the gasket flush with the mat-
ing surface of the transmission
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30. Fit the belt pulley and tighten the screw with the
prescribed torgque.

Tightening torgue 190 Nm (137 ftlb., 19 kpm]v

31. Mount the oil pump spacing piece with gasket,
32. Fit the oil pump suction line. Make sure that the
suction tube gasket is the right way round.

33, Fit the ail filter,

34, Fit the inlet manitold. Connect water hoses and
crankcase ventilation hoses. Screw in the engine
lifting eye.

35, Injection engine:

Mount the throttle valve housing.

36. Mount the thermostat housing.

37. Fit the exhaust manifold and radiation shield.

— Use a face plate to check that the sealing surfaces
are flat and parallel.

= If necessary, grind the sealing surfaces using a
face plate.

— Fit "service-kit” gaskets (two smaller and one
large) between the exhaust manifold and the
radiation shield,

NOTE
These gaskets are not fitted at the factory but are
none the less recommended in conjunction with |
reassernbly following repair or overhaul work, This
s because a certain amount of deformation ocours
as a result of the extreme temperature fluctuations
to which the exhaust manifald is subjected,

In cars with 2-branch exhaust manifolds, difficulty
due to contraction may arise when the outer | lange
is to be secured. |n sueh cases, use o file to make the
bolt holes in the flange oval so that the balts can

be installed,
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38, Fit the distributar as follows:
a. Check that the crankshaft and camshaft are set to
the firing position for No. 1 cylinder.

b. Rotate the distributor shaft so that the rotor will
point approximately 50° clockwise from the mark
on the edge of the distributor housing. (On fitting,
the rotor will move approximately 50°, owing to
the helical cut of the teeth.)

4
1 e, Locate the distributor in the engine block with
’ the mark on the edge of the distributor housing

pointing in towards the cylinder head.

d. Engage the gears with each other and rotate the
engine slightly back and forth until the distribu-
tor shaft engages the oil pump,

&. Fit the distributor mounting bracket and align
the rotor with the mark on the edge of the distri-
butor housing,

—
| The gear on the distributor and corresponding gear

| on the idler shaft are available in two different ver-
sions, which must not be confused. |

39. Fit the oil pump.
40. Fit the valve cover.
41, Mount the clutch. [Manual transmission)
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CYLINDER HEAD
'DISASSEMBLY
-_'_ine in car)

1. Disconnect the battery leads.

2 Drain the coolant through the drain cock on the ra-
~diator and plug in the engine block,

3. Injection engines-

Remove the rubber bellows from between the air
flow meter and the throttle valve housing and dis-
connect the throttle cable from the valve housing,
4. Disconnect the cable from the temperature trans-
& mitter.

5. a. Detach the vacuum hose of the power assist oyl
inder from the inlet manifold.

B. Disconnect the tuel lines from the fuel distributor
to the injection valves. Tape the ends of the lines
to pravent dirt from entering. Remove the stay
from the throttle valve housing mounting.

5. Undo the hase clamps at the connections to the
thermostat housing, water pump and inlet mani-
fold.

'~ Unbolt the exhaust pipe from the exhaust mani-
fold.

5. Remove the distributor cap and ignition cables.

| Remove the valve cover.

Remove the camshaft sprocket as follows:

Baolt the mounting plate to the center of the cam-
shaft sprocket using one of the camshaft sprocket
FRLAINING SCraws,

CAUTION

- Tighten the screw securely to immaobilize the center
sud, Otherwise the chain tensioner will tighten the
chain and lock in a new position 5o that the sprocket
cannot be refitted. The chain tensioner cannot be

r without lifting the engine out of the car,

b, Undo the retaining screws from the camshaft
sprocket, Separate the wheel from the camshaft
plate until it hangs free in the mounting plate by
the center stud.

Unscrew and remove all cylinder head screws.,
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b, Mount two guide pins (tool 8392128), in two
of the cylinder head screw holes,

c. Remove the screws at the transmission cover.

d, Lift off the cylinder headl.

ASSEMBLING

1. Carefully scrape off old gasket material from the
contact surfaces (emery cloth must not be used).
Check that the contact surfaces are plane.

2. Fit the new cylinder head gasket over the two guide
ping,

3. Make sure that the markings on the camshaft and
bearing cap are in line with each other,

4, Check that the flywheel mark is in line with the
mark on the cylinder block and that the ignition is
set on Mo. 1 eylinder.

CAUTION

When the cylinder head is to be fitted, the setting
marks on the camshaft and crankshaft must be in

the firing position for No. 1 eylinder, Reason: |

the transmission is not installed correctly, the ex-
haust valves can make contact with the piston tops.
WHEN WIDE OPEN, THE EXHALUST VALVE WILL
COLLIDE WITH THE TOP OF THE PISTON WHEN
THE PISTON REACHES THE TOP DEAD CENTRE
FOSITION.

5. a. Mount the cylinder head, Tighten the cylinder
head screws to the specified torgue in two stages.
The order of tightening is shown in the illustra-
tion, Insert and tighten the transmission chain
cover screws, Retighten after the enging has
been warmed up and then cooled off for about
30 minutes,
b, Screws are retightened after 2,000 and 10,000
ke (1,200 and 6,000 miles).
e 1
Step 1: 60 Nm (44 ft.1b./60 kpm) |
Step 2: 95 Nm (70 ft.lb./9.5 kpm) |

[
I Torque

r

¥ o WS

© ® @ @ @
® ® @ ® ®
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6. Mount the camshaft sprocket on the camshaft. Un-
screw the screw from the center of the sprocket.

CAUTION
The screw on the camshaft sprocket center must
not on any account be unscrewed before the
sprocket is tightly screwed to the camshaft.

, S

7. Mount the engine mounting screw in the cylinder
head,

8. Fit the valve cover. Undamaged gasket can be re-
mounted.

9. Fit the distributor cap complete with ignition ca-
bles,

10. Bolt the exhaust pipe to the exhaust manifold.

11. Conneet the throttle contral cable,

12. Connect the hoses to the thermostat housing, water
pump and inlet manifold and tighten the hose
clamps.

13. Connect the vacuum hose from the inlet manifold
to the servo cylinder. Connect the fuel hoses. Mount
the stay at the throttle valve housing.

14, Connect the cables to the ignition coil and tempe-
rature transmitter,

16. Mount the inlet hase (rubber bellows).

16. Close the drain cocks and fill with coolant,

17. Connect the battery cables,
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PISTONS, CONNECTING RODS,
CYLINDER BORES

CHANGING PISTONS, PISTON RINGS AND BIG-
'END BEARINGS

ll,Engine mounted in work stand)
Disassembly

1. Remove the oil filter,

2. Remove the valve cover.

3. Remove the camshaft sprocket as follows:

a, Turn the crankshaft to ignition position for No., 1
eylinder.

b. Screw the sprocket against the mounting plate
provided for the purpose,

R LT |

CAUTION

Tighten the screw securely to immaobilize the center
stud. Otherwise the chain tensioner will tighten the
chain and lock in a new pasition so that the sprocket
cannot be refitted.

¢. Undo the retaining screws from the camshaft
sprocket. Separate the wheel from the camshaft
plate until it hangs freely by its center stud in
the mounting plate,

4. a. Unscrew all cylinder head screws,

b. Remove the cylinder head screws and mount two
guide pins,

c. Remove the screws fram the transmission chain
COVET,

&, Disconnect the hoses from the inlet manifold and the

carburetor/throttle valve housing. Unscrew the spark

plugs.

6. Lift off cylinder head with carburetor/throttle valve
housing, inlet manifold, exhaust manifold and valve
mechanism.

7. Remove the big-end bearing caps and push the pistons

complete with connecting rods out of the cylinders,

Protect the studs with pieces of plastic hose.

MNOTE! Remove any crusts and deposits of soot from

the top ends of the cylinders,
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Fitting pistons

To fit pistons to the cylinder bores, use a feeler gauge
1/2" wide. To measure, first ail the cylinder lining lightly
and insert the piston without rings in the cylinder in the
position in which it will ultimately be working. Attach
the feeler gauge to a spring belance and place it between
the piston and cylinder bore at right angles to the axis of
the piston pin (see illustration). At a tractive force of 8—
12N 1.8 -2.6 b, 08-1.2 kpl, the mean value of the
clearance equals the thickness of the feeler gauge, Repeat
the test with the piston at several different depths on the
miston, Spare pistons gre stocked in both standard and
oversize diameters. Where the latter are used, the cylinder
hare must be honed or rebored to obtain the correct pis-
ton clearance. For pistan clearance, refer to the spacifi-
cations at the beginning of the Group.

Fitting piston rings in a new or rebored cylinder

1. Push the piston rin_rjs down into the eylinder ane at a
time, using an inverted mston hesd to position them
correctly.

2. Measure the ring gap with a feeler gauge (see illustra-
tion), Correct gap 5izes are given in the specifications.
If necessary, widen the gap with a special file.

3, Try the piston rings in their respective grooves by
ralling. Measure the clearance at a Tew points too,

Fitting piston rings in worn cylinders

Ring to be fitted in a worn cylinder must be tried at the
levwer limit ef travel of the piston, as the bore will be nar-
rewest at this paint,
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~ Assembly of piston rings

~ Use a piston ring tool to position the rings as illustrated.
Place the lower compression ring with the side marked
“top”’ uppermost. Oil the piston and rings before assem-
bling. Rotate the compression rings so that gaps in alter-
nate rings will be at 180% to each other, positioned al-
ternately over the two ends of the piston pins,

Make sure, too, that the spring gaps of the top and bot-
tom rings in the three-piece scraper ring are staggered.

Installation

1. Install pistons and connecting rods using the piston
installing toal JBE2287,

NOTE

The groove on top of the pisten should be facing
the transmission end.

2. Mount big-end bearing caps with bearing halves,

3. Fit the eylinder head gasket.

4, Maunt the cylinder head, Remove the guide pins and
refit the screws. Tighten the cylinder head screws to
the specified torque in two steps; first to 59 Nm (6
kpm, 43 ft.lb.) and then 93 Nm (9.5 kpm, 69 f.lb.).
The order of tightening is illustrated below, Tighten
finally after the engine has been warmed up and then
cooled off for about 30 minutes, Insert and tighten
the transmission chain cover screws,

Screws are re-tightened atter 2,000 and 10,000 km
11.200 and 6.000 miles),

i Tightening torque
£ |

Step 1:60 Nm (44 ft.1b./6.0 kpm)
Step 2: 95 Nm (70 ft./b./8.5 [:_pmu

§_ Fit the camshaft sprocket to the camshalt, making
sure that the notches on the camshaft and bearing cap
are in ling, Tighten and lock the retaining screws,
Aemove the retaining screw and remount it to the
sprocket, Check at the same time that the mark on
the flywheel is in line with the mark on the cylinder

block.

PISTON AND CONNECTING ROD WITHBEARINGS AND
PISTON RINGS

1. Piston

2, Connecting rod

3. Bearing

4. Bearing cop

§, Campression rings

6. Threo-piece oil seraper ring

© ©® @ ® @
®@ ® ® ®

@

sans =123



6. Mount the valve cover.

7. Connect hoses and cables to the valve cover, inlet
manifold and carburetor/throttle valve housing. Screw
in the spark plugs and connect the ignition cables.

8. Install the oil filter.
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VALVE MECHANISM

ALVE COVER

; . Disconnect the crankcase ventilation hose.
| Detach the ignition cables from the valve cover and

~ spark plugs.
. Back off the screws and lift off the cover.

ing

the screws have been tightened too hard so that the
sontact surface around the screw holes has been depres-
sed, the surface should be restored before the cover is
tted. If this is neglected, the contact pressure between
ne holes.will be reduced,

Fit the gasket, The original gasket may be reused if
undamaged,
Fit the cover,
Connect the ignition cables.
Connect the crankcase ventilation hose,

NOTE
Do not tighten the screws so hard that the cover is
deformed,

Tightening torgue | 2 Nm (1.4 frib., 0.2 kpm)

{Cylinder head removed from cylinder block)

1. Remove the camshaft bearing caps.
2. Lift out the camshaft.

3. Withdraw the valve depressors, using the magnetic
toal, and lay them aside in the correct order.,

4. Remove the adjusting pallets, Be careful not to mix
them up.

YVALVE MECHANISM
1. Walve

2. Valve spring seat

3, Valve spring

4. Retainer

8. Lock

6. Adjusting pallet

7. Valve depressor

8. Camshaft s VW Service

H' 1! Bmm
Machias, Maine 04654




3. Aemove the camshaft bearing assembly,
B. u. Depress the valve spring using valve spring tool
23893050,
b. Remove the valve lock clips, release the spring
tension and remove the toal,
7. Remove the top valve retainer, valve spring and guide
sleeve,
E. Withdraw the valve,

Assembling

1. Insert and oil the valve spindles,

2. Insert the quide sleeve befare the spring,

3. Insert the springs and top retainers.

4. Depress the spring, using a valve spring tool, and fit
the valve locks (clips). Then release the pressure on
the spring and check that the clips are correctly pa.
sitioned on the spindle. Remove the tool.

5. Mount the camshatt bearing assembly,

6. Insert adjusting pallets, replacing them in thejr origi-
nal positions,

7. Insert the valve depressars, lubricating the bearing sur-
faces with engine oil,

8. Install the camshaft.

9. Install the bearing caps. (NOTE the markings|)

CAUTION
Do not turn or tips the cylinder head after inserting
the valve depressors, as these will then slide out and
the adjusting pallets will fall aut of position and be
randomized.

— "

Scrapping of sodium-filled exhaust valves

CAUTION
Mever allow discarded sodium-filled valves ta be-
come mixed with normal scrap before they have
been properly treated. Failure to observe this will
result in a serious risk of explosion when the scrap
15 melted,

Sodium filled exhaust valves are fitted in injection en-
gines,
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1o be scrapped should be treated as follows:

. Drill 3 hole through the centre of the valve head down
o the sodium compound,

Drill an additional hole in the stem or cut off the stem
@bout approx 1.0 in (25 mm] from the bottom.

CAUTION

Keep the valve and sodium compound well away
from water when drilling or cutting the valves or
exposing the sodium compound in any other way,
&5 contact with water is likely to cause an explo-

sion.

Throw the valve into a bucket of water, This will
cause an explosive chemical reaction. The manufac-
turer recommends that yvou should withdraw to a dis-
tance of at least 3 metres from the bucket. After a
period of one or two minutes, the reaction will die
down and the valve may be scrapped in the normal
way,

VALVE GUIDE
ing the wear

Pull out the valve about 0,12 (3 mm) from its seat and
check the radial play of the valve, by rocking the valve
dise. I the play a1 the disc exceeds 0.02" (0.5 mm), the
walve guide is to be exchanged.

Remaoving

Hefore removing a valve guide, flush the cylinder head
through with hot water. Withdraw the valve guide from
the camshaft end using special tool 8392631 with pull
rod and nut,
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Installation

Flush the cylinder head with hot water. Press in the
guide using a press and valve guide tool 8392631, Insert
the centring stop from the underside of the head and
press in the guide from above by means of the dolly.
During the last pact of the work, the guide toal springs
aside and the valve guide can be pressed home,

MILLING VALVE SEATS

Clean all parts and remove all traces of soot and dirt
from the valve and cylinder head duct,

Insert the centering guide for the set of cutters into the
valve guide from the valve seat end end tighten the clamp-
ing screws until the centering guide is securely clamped in
the valve guide, The valve seats in the cylinder head are
to be milled clean with a 45% cutter. It may be necessary
to break up the hard surface of the exhaust valve seat first
with an emery clotch, After being ground clean, the valve
seat will usually be found to be too wide and must there-
fore be reduced, Reduce from inside with a 75° correct-
ing cutter and from outside with an 11129 correcting
cutter, Adjust the reduction so that the contact surface
of the valve seat touches the valve plate as close as possi-
ble to the center of the seat, This can conveniently be
checked by the use of a marking dye. After adjustment,
the seat width of both inlet and exhaust valves should be
0.040--0.080" (12 mm).

The condition of the valve will decide whether it can be
machine ground or must be exchanged, The valve plate
angle must be 44.5°,

GRINDING VALVES

Srmear a thin coat of grinding paste an the valve seat and
insert the valve in the cylinder head. Make a few grinding
mavements with the grinding tool, clean all traces of paste
off the seat, and check the fit with marking dye. Grind
once more if required and finish by milling if necessary.

WALVE SEAT ANGLES
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VALVE CLEARANCE
General

The valve clearance is stable and adjustment is needed
only after a long time or when the valves are renovated.
However, the valve clearance is to be checked each
15.000 miles, {24.000 km)

Checking

Check the valve clearance with a feeler gauge, comparing

with the maximum and minimum tolerances, The toler-

ance limits for purposes of valve clearance checking are
0.006-0.012"' {0.16—0.30 mm) for inlet valves and
0.014"~0.020" {0.35—0,50 mm), Turbo 0.016-0.020 in.

(0.40-0.50 mm) for exhaust valves,

The procedure is as follows:

1. Remove the valve cover,

2. Cars with manual transmissian:

Engage 3rd gear. Push the car forward or backward to
bring the camshaft cams into the correct measuring po-
sitions, i.e, with the cam of the valve 1o be measured
pointing 180° away from the valve stem. Two cams
will be in the measuring position at the same time,

. Cars with automatic transmission:

Rotate the cankshaft using special wrench 8390817
to bring the camshatt into position for measurament,
This special wrench fits the center screw of the crank-
shaft belt pulley at the dash panel and can be used on
all models.

3. Try the maximum and minimum clearances with feeler
gauge, The minimum feeler should slip in, but the max-
imum feeler should not. If this result is not obtained,
the clearance must be measured for adjustment,

4. Refit the valve cover,

[\ ]

Measuring and adjusting

If the clearance of any valve is found on checking to be

outside the permissible limits, the clearance of all valves

must be measured.

Adjustment of valve clearance is to be based on actual

measurement. Measurement are made with tool 8391450

and a dial indicator,

Adjust the deviation of the valve clearance from the cor-

rect value by changing the adjusting pallet.

The procedure for measurement and adjustment is as fol-

lowws:

1. Turn the cam to the measuring position {180° from
the valve stem).

2. Fit measuring tool 8391450, with a dial indicator, and
clamp the tool in a position where the three jaw seqg-
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ments grip the valve depressor and the point of the
dial indicator rests on the top of the cam. Set the dial
indicator to zero.

3. Lift the valve depressor with the measuring tool and
read off the deflection of the instrument pointer,
which indicates the valve clearance. Note the reading.

4. Measure and note:down the clearances of all valves in
the same manner. Proceed to adjust the clearance of
any valves in he
any valves in whichi it o
any valves inwhich it does not lie within the following
lirmits:

Inlet valves  0.008"—0.010" {8120-0.25 mm)
Exhaust valves 0.016"—0.0m8" (0.40-0.45 mm)

Turbo 0.078-0.020'in. (0.45-0.50 mm] ;
5. Remove the camshaft and the valve depressors and ad- i

justing pallets of any valves needing adjustment.

6. Measure and make a note of the thickness of the
pallet using tool 8391633 or a micrometer.
This thickness plus the valve clearance adds up to
the total distance between the valve and the cam.
Example:
Measured valve clearance 0.005" (0.13 mm}
Measured pallet thickness 0,100 (2,54 mm}

Total distance 0,105 (2.67 mm)

The choice of adjusting pallet is determined by the
measured total distance between the valve depressor
and the cam less the specified valve clearance for an
intake or exhaust valve as the case may be,

Example:

Total distance 0.105" (2,57 mm}
Less specified inlet valve 0.008" -0.010"
clearance 10.20-0.256 mm)

Required pallet thickness 0,087 (2.44 mm)

Choose a pallet with thickness 0,008 (2,43 mm).

7. Insert the new adjusting pallet and the valve depressor
and install the camshaft,

8. Repeat the measurement procedure to check that the
clearances are now correct,

MEASURING AND ADJUSTING VALVE CLEARANCE
AFTER VALVE RECONDITIONING

1. Install adjusting pallets with a minimum thickness of
0.070" {1.77 mm).

. Insert depressors and install the camshaft.

3. Measure the valve clearances, note the reading for each

valve and calculate the total distance.

4, Select new pallets to give the correct clearances.

5. Remove the depressors and the camshaft, take out the
0.070 11.77 mm) pallets and insert new pallets to
give the correct clearances.

. Replace the depressors and reinstall the camshaft.

7. Check clearance measurements once more with the

dial indicator, To make yvour choice of adjusting pal-
lets easier, use the table in this section.

]

o
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REPLACEMENT OF VALVE SPRINGS WITHOUT RE-
MOVING CYLINDER HEAD

1. Remove the valve cover.

2. Rotate the crankshaft until the No. 1 cylinder is in
the ignition position.

3. Fit a screw to the camshaft sprocket center and
tighten the camshaft sprocket against the retaining
plate.

WARNING
Tighten the screw fully, so that the center stud
is held securely immabilized, Otherwise the chain
tensioner will tighten the chain and lock in a new
position so that the sprocket cannot be refitted.

|
e ———]

4. Remave the screws holding the camshaft sprocket to
the camshaft.

5. Unscrew the camshaft caps and remove the camshaft.
6. Remove the valve depressors and adjusting pallets,

7. Remove the camshaft bridge.
8. Take out the spark plug for the cylinder requiring a
new valve spring and fit an air hose connector (tool
B8392326) in the spark plug hole. Connect the cyl-
linder to a compressed air supply to prevent the valve
dropping into the cylinder,
8. Apply the valve spring tool {tool 8392300) as shown
in the illustration. Compress the valve spring and pick
up the valve spring retainers using a magnetic tool. Re-
mave the valve spring and the valve spring seat,

Aeassemble in the reverse order.

NOTE
When the camshaft is to be fitted, the setting marks
on the camshaft and crankshaft must be in the firing
position for No, 1 cylinder. Reason: If the transmis-
sion is not installed correctly, the exhaust valves can
make contact with the piston tops.
WHEN WIDE OPEN, THE EXHAUST VALVE WILL
COLLIDE WITH THE TOP OF THE PISTON WHEN
THE PISTON REACHES THE TOP DEAD CENTRE
POSITION.

214-7



sy wi ainbiy 1535019 YL S1 YDy ‘W Z |7 woly Bulpes

W y5 g LW HG'Z 51 SAJRA 511 SO} 13]
18]Ul WO1} ULIN|OD [EJNLIAA $U) PUE WL Z | ] Wouy aul| &1 -jed Bunsnipe ayl §o sSBUNIIYL paunNseaw ay | uawsnlpe
-uoz140Y 343 JO UONIFSISIUL Y] 18 B[OE] 3Ll Woly peal ag spaau a10j2J3U] PUE W £1°0 S! 80URIES 3A[EA 18jUl 34|

ueD ‘Wi £ 7 "sEauxDIyl 18)|ed 1091400 By | TWW 5T 40 :pasn s1 3[qEl 341 MOY 5a1eJ1SN||! 3jdwexa Buimoppoy 8y
ssauy21yl 18)jed 13jU1 8yl SADOE LLIN|OI 341 01 2|qEl &Yl
ssoaoe Ajeiuoziioy of 'soueiea)d painseail ay) 01 3iG= 378v1 INJWLSNray IATVA IHL 35N 01 MOH

L) pSNEYEd "ssauyIIYl
18| |0 paunseay

() 19Ul "sseUNalyl
LE'L TE'L BE'L CE1 861 COZ BOZ €17 BI'Z €27 €22 CET BE'Z EvZ BY'Z FSI| 65 vOT 69 WL 6LZ vBT 6B 18jjed painseagy

LU ZE'L 891 £6'L 86'L COZ 207 CLZ SIZ CZ'Z BE'T CEEZ BLE Cv'Z B ¥ST 657 V97 697 UL 6L AL 6L

E.n._n_,n.m__,h_mn.n nmn_nniﬂ.n.ntu_wvﬁ__} N“mmiﬁimw,n_.:.m_n__.mﬁ.n.n ezl | | _ zio
COZ|B0Z|ELZ|BIC|ELL|BLL|TET BUEZ|CPI(BY'E PEZ 65T ¥ 69'Z LT BLT VBT 6BT o' =
EOZIB0E|CLE BUZITTE mn.n_nm.n.wn.n_n._,m.m.._ﬂ ..m.n_mm.LE.n .mwd VLT BLT VBT BEE _ g0 £
BE'L | E0Z mqn_n_..n”m__n.m.“.n_mw.n_nﬂ.n.mn.n EFE B¥7 »SE BSL (YL 6O PLTGLT VBT GBL sa'o D
86'L [EO'Z |BDZ[EL'T BU'Z €I BEZEEET BLL mq.h_»e.u ¥5Z B5Z|r9Z E.N_Z.n.m..n Yo B8, o g
£6'1'gs't [toz a0z m._n_m__n_n: grzlecz sz evzleve vazesziet s9z vee Tﬁ.n.s..n_mu o g
CE'L [BE'N EDE nn,ﬁ_n VZBLL ETT E...n.ﬁn.n_mm.n_n...n.m._.fvm.ﬂ (BS'Z|#O°Z|60°Z (vLT BLT VT GBT 50 g
g%'L (06 BEL _E.n BOZ E1Z BIZ €22 BT ECZ E”.n.nv.n?._.n _!....~ BSZ|FIT|63T I.«.E.m“._.n. 682 sso 3
B 1 E6L Tm._.no.n BOZICIE BI'Z E2'2 _nn.jmn.ﬁ.ﬂ.ﬁu?ﬁ BT ¥5E BSZIPEZI69L FIT|BL'Z(¥B'TY68TZ | (4 ¢ m
Z6'L BE'L(CE'L BELITOZ mo.n_n..n_w_.m £ZZBIZ ECZ|BEL €V E BY'Z ¥ST 65°Z(vT B9 vLT|GBLU VBT 6B o5 5
28\ BEL EE'L|BE L CO'Z BOZ nh.n_.w_.n £2'Z BI'Z EEZ|BUZ|CYVE BY'E __m.u_mm.n E.n..ﬂ.«fﬁ)ﬂﬁ YR'Z|E8E I¥D i
LeL|ze'l Tm._ |EE't BE'| EO'Z|BOZ EI'L 81T nn,m?n.n,ﬁn.ﬁﬁ.u..nw.n Bv'z we'L 65T m_.,a.m_ﬂ.h |ree ELZ|PRZ|EBT w0 £
LU 28 BE'L EEL|BE L EDT BOZ|EV'E BVZ 12 BTC|EE'L BET(EPE u_..n:.m.n,an.n....u.n,mo.n riZ 6L PET|EE'E re ¥
48128 BE'LEGTLIBEL ma.n"uqn_n..nnw..n"nn.m BI'Z CE'Z|BEZ|EV'E BY'Z ¥S'Z 65 ¥O'Z B FLT BLT| T sg'z o0 5
L' IZEY BEL EEL|BEl £0Z BOT EI'L w..w_nﬂ.w”ﬂ.n CE'Z BLT|EVZ(BY Z|PS2 _..um.n ¥O'Z BOZY WLTIBLT VT 68'Z kn =
L1281 |EB __nn.— 861 £0'Z B0Z TLZ BI'Z €LZ(BL'L EUL|BET|EY'T|BY'E wS'LI6S'Z v AT WLT|BLT PEZ 68T s 2
L0281 BE1EEL uf.no.n_!.n_n_.n BITIELE wﬂn..ﬁn.m.ﬁ.n__nq.u BY'Z ¥S'T 65C ¥O YL PI'T| 6T PEL( 68T ZE'D m
(LU TEL i EE L nm.,_nm., £0Z 807 EV'Z BIT|IETT|BIT EE'L 8L EV'E BYZ|¥ST 65T v9T 697 PLL|GLZIPRL|6RT xo 3
LULEEL BRI CELBEL EOZ BO'T CIZ|BVE|CTT/BLE ECT BT |EV'T BY'T »SZ) YOZ|BIC PG| VR 6T we 3
LeL TE|BEL BB B6'L E0Z|BOZ|EIL|BI'E ELTIBET TR (B EXLigvE BSZ|PZ|69Z WLZ|6LT PRZ|BEZ|SZ0 3

eszlvoziemzivezlEe vR'z|6E'T 220
¥SZ 65Z V|69 PLL|BLL| VR |OZD
POZ|6ST | POT|6IT|PLT|BLE| VAT (LD
B Z|vSZ BT ¥L|BO'Z|LIE|ELT | SID

55
¥s

(L£1Z8'L|BE 1 EEL BET EDZIBOZIELE BLT L nﬁnmﬁd ﬂ.«_nw.n Ll vs
_ o zeleg o6 (86 €02 80T B Biz|erelere erzlezeve|ey
(0L Z9L g8 |oE 1 !86L E0Z BOZ E1Z BI'L vz srzjeczecz|eveer
| L0y 2L BEL €61 |86 |COT(BOT|EL'E|BUZ|ELT (BT T [EX'E|BEZ|EN

L'y za'L B8R L (e BE L EOZ|BOE|EVE BT |ELT BT T JEET Ed.w-.n BYZ|WSC 65C PO BOC| M L|BLZ|ZI0
L€ |ZE'L[BRL E6'L 86" [EO'Z|BOT(E1Z 81T [EXT BT £C°Z BC'Z BV BPZ YO T|BSL|VOZ|EOZ|(¥PLT(0LD
| te'ulze i lee's €671 86°1 | EOZ|BOE|E1'Z B1°Z |2 BZZ|CCZ BCZ (EW'T BV |¥SZ|65°Z|VOT|€9°Z VLT | LOD

lee's|ze'y B e6'L |86 | E0'Z{B0'T €1 [BU'Z (6L |BE'T €T [BE'Z|EX'Z|Bv'T|¥5'E |68 #D'2|69'Z | SO'0
leevizei e i|esi jes 1 ooz Boz vz Bz fezz ez zjee'z |Be'z|Ev'E vzl w52 (652 ¥OZ16BT | 200
e |ze et o6 e eo'z B0 Erz |BVTiETZ| B2 (ECZIBEZ (CYT BT |PSZ 65T |¥O'T | 000

214-8




TRANSMISSION

Instructions Tor transmission chain, camshaft and idler
shaft setting will be found in section 210,

CHECKING THE CHAIN TENSIONER

In order to prevent transmission damage caused by the
chain tensioner running out to far, the position of the
chain tensioner can be checked with the engine mounted
in the car.

1. Remove the valve cover,

2. Insert a steel rule down, against the rubber neck on
the chain tensioner and measure the distance to the
level of the cylinder head cover.

3. The distance should be more than 11.8" (300 mm). If
the distance is less than 11.8" {300 mm), the engine

i should be removed as soon as possible for correction.

For completely tight chain tensioners [newly adjusted
transmissions) the distance should be about 12.3" (313
mm).
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CRANKSHAFT (CRANK MECANISM)

MEASURING THE CRANKSHAFT

Clean the crankshaft and measure i1s journals with a mi-
crometer. Measurements should be made at several points
round the surface. Out-of-round at the main bearing jour-
nals and big-end bearing journals should not exceed

0.002 {0.05 mm),

If the measurements are close to or over the started limit
of wear, the crankshaft should be ground down to under-
sizes according to specification,

The journals can be ground down one step below nomi-
nal size without re-hardening, If they are ground more

than one step, the shaft must be “‘tenifer-hardened”’ again,

Check that the crankshaft is straight to within 0,002"
10.05 mm} by indicating it; mount the shaft in two V-
blocks, place an indicator against the center journal, and
rotate the shaft,

MEASURING THE CLEARANCE

Before the bearing clearance is measured in connection
with the fitting of new bearings, the out-of-raund and
taper of the big-end bearing journals should be checked,
This clearance can be measured with a “Plastigage’ which
can be obtained as spare parts number 7860505, The
Plastigage Is available in three thicknesses. Type PG—1
lgreen) should be used.

Instructions for use of Plastigage

Main bearings

The Plastigage can be used to measure both out-ol-round

and clearance,

1. Place the engine with the cylinder head plane down-
warcls 1o prevent the weight of the crankshaft from
affecting the measurement,

2. Ensure that the parts which are to be measured are
free trom oil and dirt, Put a strip of Plastigage about
0.24°° (6 min) 1o the side of the centreline.,

. Fit the cap and tighten to a torgue of 108 Nm (79
fr.ib., 11 kpm), The crankshaft must not be turned
during the measuregment,

. Remave the cap. The strip should by now have been
firmly pressed into the bearing cap or onto the big
end bearing journal,

. Measure the width of the Plastigage strip using the
scale printed on the Plastigage package and read off
the clearance. One side of the package gives the di
mension in mm, the gther side in thousandths of
inches, Measure the strip at its widest paint, but do
not Touch it with your fingers

a2
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Big-end bearings

Plastigage strips cannot be used to measure out-of-round

with the pistons fitted in the block. A micrometer should

e used instead.

Big-end bearing clearance can be measured in connection

with the fitting of new bearings as follows,

1. Turn the crank which is to be measured to a position
about 60% before the top dead centre.

2, Ensure that those parts which are to be measured are
dry and free from oil and dirt. Place a strip of Plasti
gage 0.24" (6 mm) to the side of the centreline,

3. Fit the cap and tighten to a torgue of 54 Nm (39 ft.lb.,
5.5 kpm). The crankshaft must not be turned during
the measurement.

4, Remove the cap. The strip should by now have been
firmly pressed into the bearing cap or onto the big-
and bearing journal,

5. Measure the width of the Plastigage strip using the
scale printed on the Plastigage package and read of f
the clearance. One side of the package gives the di-
mension in mm, the other side in thousandths of
inches, Measure the strip at its widest point, but do
nat touch it with your fingers.

CHOICE OF BEARING HALVES FOR MAIN AND
BIG-END BEARINGS

Bearing halves are available in two different classes for
standard size, 151 undersize and 2nd undersize, The two
classes are of different thickness and can be combined
to obtain the proper clearance. For the 3rd and 4th un-
dersizes, bearing halves are only available in one thick-
niss.

The classified bearing halves are colourcoded as follows:
Standard size:

Red — thin bearing half, gives INCREASED clearance
Blue — thicker bearing half, gives REDUCED eclearance
Yellow — thin ber

Yellow — thin bearing half, gives INCREASED clearance
Green — thicker bearing half, gives REDUCED clearance
2nd undersize:

White — thin bearing half, gives INCREASED clearance
Brown — thicker bearing half, gives REDUCED clearance
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to obtain the proper clearance by fitting two
ring halves. If the clearance is too large between
 thin bearing halves, fit a thin and a thick ar two

k halves to reduce the clearance.

% clearance is (oo large even after two thick bearing
s have heen fitted, the crankshaft must be ground

NOTE

‘he crankshaft journals may be ground down ane
undersize (0.25 mm) without necessitating hardening
5f the shaft, If the crankshaft is ground down more
one undersize, the shaft must be teniter-harden-

: again,

4ANGING THE CRANKSHAFT SEAL (SEAL RING)
* THE FLYWHEEL END

seal can be changed with the engine in place in the
. The clutch and flywheel must first be removed.
Remove the old seal ring, using a screwdriver,

=it a new seal with the spring ring turned inwards to
ds the crankshaft, Grease the sealing surfaces of
the seal prior 1o fitting, Use installing tool 8392540
or earller tools 8391971, 8301063 and 8391922,

NGING THE CRANKSHAFT SEAL (SEAL RING)
E TRANSMISSION END

unit removed.,
ove the sealing ring by means of a screwdriver,

Apply a generous coating of grease to the sealing lips
of the sealing ring.

the sealing ring into place using sleeve 8392979,
ich is drawn in by means of the pulley retaining bolt.
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Power unit mounted

1. Remowe the fan belt {and the V-belt for the pump in
cars with power assisted steering and the V-helt for
the compressor in cars with air conditioning),

2. Remove the clutch cover {torque converter cover) and
lock the crankshaft by fitting locking segment
83 82 987 to the ring gear,

3. From beneath the car, remave the pulley retaining
screw using special wrench 83 92 961 and remove
the pulley,

4. Prize off the old seal Fing by means of a screwdriver,

5. Grease the sealing lip of the new ring and press it into
position using sleeve 83 92 979 and the pulley retain-
ing bolt,
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Fit the pulley and tighten the retaining balt to the
specified torgue using special wrench 83 92 961 and
a torque wrench,

Tightening Lorgue

To obtain the correct torque at the bolt, the tighte-
ning torgue must be adapted 1o the length of the
torque wrench,

Torgue wrench length | Tightening torque

300 mm 65 Mm (41 fr.lb., 5.5 kpm)
400 mm 70 Nm (B2 fib., 7.0 kpm)
500 mm BO Nm (58 fr.ib., 8.0 kpm)

Accordingly, a torque of 190 Nm (137 fr.lb., 19 kpm)
will be obtained at the bolt.

# the locking segment and fit the fan belt (and
V belts, where applicable),

NGING THE CLUTCH SHAFT BEARING

Remove the flywheel,
Remove the clutch shaft bearing from the flywheel,
using dritr 8391687,

Fit a new clutch shaft bearing in the flywheel, using
drift 8391997,
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MEASURING AND SHIMMING THE CRANKSHAFT
SPROCKET ON CRANKSHAFT AFTER INSTALLA-
TION OF NEW PARTS

When a new crankshaft, idler shaft or sprocket has been
installed, the crankshaft sprocket must be shimmed to
align it with the idler shaft sprocket, as there will ather-
wise be excessive wear on the chain transmission.
Measure the sprocket alignment as follows:

1. Lay the edge of a rule against the idler shaft sprocket
a3 close as possible to the center of the sprocket and
lying across the crankshaft sprocket, Make sure that
the edge of the rule butts flat against the idler shaft
sprocket across its full width and press it hard against
the sprocket.

2. Adjust the axial pasition of the crankshalt sprocket
if necessary, using shims or grinding to align the idler
shaft sprocket and the camshatt sprocket in the same
plane,

It the crankshaft sprocket is grinded, great care must
be taken, so that no axial throw will occur.




LUBRICATING SYSTEM,
OIL FILTER

The engine has a forced lubrication system (see fig. be-
low). Oil pressure is generated by a birotary pump driven
from the idler shaft. The pump and oil filter are mounted
on a special mounting. Its rotors force the oil through a
reducing valve in the pump itself and on through the ail
filter and oil channels to the various lubrication points.
Each connecting rod bearing has a separate oil channel
from the main bearings. The oil filter is of full-flow type,
i.e. all oil force-fed to the lubrication points goes through
the filter.

LUBRICATION SYSTEM

QIL PUMP

QIL FILTER

1. Filter housing

2. Rubber seal

3. Ol inler

4, Oil outler

5. Non return valve
6. Filter part

7. Qver Now valve
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. Undo the four retaining screws that pass through the
corners of the pump,

2. Remaove the pump and the sealing ring between the

pump and the intermediate plate.

DISMANTLING

| Remove the two screws holding the cover and the
pump housing together.

L $eparate the cover and the pump housing,

i. Remove the rotors and the O-ring from the housing.

. '_l"l!mm'u the pressure reducing valve located in the

cover by pulling out the locking pin first and then re-

maving the plug, the Q-ring, the spring and the valve

piston,

JECKING CLEARANCE AND WEAR

neck the axial clearance of the inner and outer rotors
he rotor housing with a rule and feeler gauge. The

ce should be 0.00197-0.00354" {0.05-0.09 mm|.

the clearance must be adjusted, grind the sealing sur-

ce of the housing or the sides of the rotor with fine

cloth on a flat surface.

T'- the evenness of the cover with a rule, see illus-
ion. All deformities, scratches and pits are to be re-

pve by grinding.
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REASSEMELY

1. Lubricate the rotars with engine oil and refit, NOTE!
The camfered edge of the outer rotor faces inwards
in the pump housing (towards the drive shatt),

2. Fit the pressure reducing valve in the pump cover:

a. Fit the valve piston, the spring and the plug with
the Q-ring.
h. Fit the locking pin.
3. Fit the pump housing O-ring and the cover.

INSTALLATION

1. Fit the Owring between the pump and the intermediate
plate, push in the pump and turn it so that the pump
drive engages in the rotor,

2. Fit and tighten the four retaining screws.

QIL PUMP

1. O-ring

2. Pump housing
3. Q-ring

4, Rotors

5. Cover

e SAAB

6, Valve piston
T. Spring
B. Plug
8, Crring
10. Locking pin




OIL FILTER

REPLACEMENT OF FILTER CARTRIDGE

1. Free the oil filter cartridge with a special wrench {tool
7862014).

2. Lubricate the rubber seal of the new cartridge and
screw in the cartridge until the seal is in place up
against the intermediate piece. Then tighten an addi-
tional half turn,

‘ NOTE W G j

If the filter cartridge is tightened too hard there is a
risk that oil will leak out, as the rubber seal may be
twisted in its rack, [
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INLET SYSTEM

THERMOSTATICALLY CONTROLLED AIR PRE-
HEATING

A thermostatically controlled valve which governs the
air preheating according to the ambient air temperature
8 located in the air cleaner intake.,

The valve housing has two air intakes, one for cold air
and one for heated air which is drawn in through a hose
running from a cover on the exhaust manifold.

The valve is actuated by a thermostat in the cold-air in-
take which senses the temperature of the ambient air,

ing

rough check of the operation of the valve is possible
comparison with the ambient air termperature:

at temperatures below #3°F (8°C) (Turbo 23°F
1-5°C), heated air only is inducted into the engine,
at temperatures between 43°F {(+8°C) and 64°F
1+18°C) (Turbo 23°F (~5°C) and 40°F (+5°¢),

the valve admits varying proportions of heated air
and cold air,

at temperatures above 64°F (+18°C) (Turbo 40°F,
'lﬁul:}. cold air only is indicted,

e accurate check involves submerging the thermo-
it body in warm water (+43°F/+8°C and +64°F/18°C,
pectively), and checking the position of the valve.
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FUEL TANK AND
FUEL LINES

Fuel tank

The fuel tank is designed so as to allow internal expansion
of the fuel. The expansion space is opened by a valve which
is actuated by the filler cap.

Fuel tank ventilation

When fuel is poured in, the tank {1) will not be complete-
Iy filled, and instead the level rises only slightly above the
lower opening on the venting tube {3). The reason for this
is that an air cushion is formed above this level and pre-
vents further filling of the tank.

The formation of this air cushion is due in its turn to the
fact that a spring-loaded valve (5) located in the filler pipe
(2} blocks the upper opening on the venting tube (4) from
the upper side of the tank,

Expansion spoce

|__._
I

When the tank cap {7) is screwed an, a lever is actuated
which opens the valve, thus providing a communication
from the upper part of the tank to the surrounding air via
the ventilation hose (6). The hose runs inside the roof
channel, through the left windshield pillar and out into
the engine compartment behind the left wheel housing.
The fuel, which increases in volume when the tempera-
ture rises, is now able 1o expand inside the tank instead
of being pressed up through the filler pipe (2). As the fuel
level becomes lower in course of driving, air is drawn into
the tank via the ventilation hose (6),

Without tank cap

o — = —

| 4

= |

| 5

FUEL TANK VENTILATION, ARRANGEMENT DIAGRAM

1. Fuel tank
2. Filter pipe
3. Venting tube
4. Venting tube

5. Spring-loaded valve
6. Ventilation hose
7. Tank cap




Evaporative loss control device (ELCD)

Cars for the USA-market are fitted with a charcoal Tilter,
which absorbs the vapor from the fuel tank. The charcoal
canister is placed in the engine compartment. It is con-
nected to the vent hose of the fuel tank and with a hose
to the air cleaner. When the engine is running, fresh air is
sucked through the charcoal filter and further to the en-
gine inlet system. The filter will then be cleaned from
petrol.

The cars are equipped with a so called roll-over valve.
The valve is connected to the ventilation hose between
the filler tube and the charcoal canister. [n the event

of the car rolling over or ending up on its side, a
pendulurm will actuate the valve, which will shut off the
ventilation hose thereby preventing the escape of fuel.

A valve (B) is located in the ventilation hose.

As the fuel in the tank expands, the valve causes an in-
crease in pressure which reduces tne amount of vapour
{hydrocarbons) evacuated from the tank,

The valve can be located in the pictures,

LOCATION OF ROLL-OVER VALVE (1) AND PRESSURE
VALVE {2}

EVAPORATIVE LOSS CONTROL DEVICE
1. Charcoal canister

2. Fuel tank

3. Air Flow sensor

4. Air cleaner

B, Roll over valve

6, Pressure valve

7. Man-return valve {as from model 1980]
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FUEL TANK

Removing

~ @,

. Disconnect the earth cable from the battery.
. Jack up the rear end of the car.
. Drain the fuel tank. To prevent unnecessary emission

of hydrocarbons into the workshop, drain the tank by
means of a closed system.

Cars with carburetor engines: Connect an electric fuel
pump (designed for injection engines) to the inlet line
of the fuel tank and pump the fuel through a hose into
a container. The work should be done with the car
jacked up.

Cars with injection engines: Disconnect the fuel line
from the fuel pump and connect a special line with a
banjo connection, with the ather end connected to a
container.

The container should be enclosed and equipped with
a vent hose which should be run back into the fuel
filler pipe.

. Remove the rear floor panel in the luggage compart-

ment.

. Remove the fuel level transmitter cover plate.
. Remove all electrical connections from the tank,
. Remove the filler pipe and ventilation hoses from the

fuel pump,

Cars with carbureted engines; Disconnect the fuel line
from the tank,

Cars with injection engines: Disconnect the pressure
and return fuel lines from the fuel accumulator and
the tank. Remove the fuel line clips.

. Remove the securing strap nuts under the tank.
. Lower the tank.

Installing

1.

Check that the rubber seals are undamaged and that
they are correctly fitted round the opening of the fuel
level transmitter {fuel pump],

. Check that the straps are properly mounted, and cov-

er the filler and vent hose openings with masking tape.

. Clamp the wires to the top of the tank. Lift the tank

into position and suspend it in the two straps.

. Center the tank and tighten the nuts. Remove the

masking tape from the filler pipe and vent hose.

. Connect the fuel linels) and the hase to the filler pipe.

Make sure that the rubber grommet is in place.
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6. Connect the vent hoses to the upper filler pipe and to
the top of the tank, Connect the wires to the fuel lev-
el transmitter (fuel pump) and replace the access pan-
el. Relay the floor covering in the trunk. Replace the
floor panel and rear floor cover in the luggage com-
partrment.

7. Lower the rear end of the car.

8. Connect the battery earth cable.

FUEL PIPES
Running the fuel pipes

Euel pipes should not come into contact with any object
that could result in wear through chating.

The risk of wear from chafing is particularly great from
contact with plastic compaonents subjected to engine
vibrations (e.g. other fuel pipes, the dip stick sleeve,
throttle cable, the lower section of the mixture control
unit, etc.).

It is therefore of special impaortance when working in the
ergine compartment that all tuel pipes are run clear of
such equipment. Sheath the pipes with PVC sleeves if con-
tact is unavoidable.

Check fuel pipes levery 15 000 miles (24.000 km)}

Follow the pipes and check to see if there is any evidence
of wear through chafing.

Special care should be taken when checking pipes that
intersect or are run near plastic components.

l Pipe wall thickness, fuel pipes:
Pipes to injection valves - Z2mm
‘ Other pipes — 1 mm

Re-route the pipes and fit PVC sleeves if chafing is -
tected. If the wear is greater than half of the thickness of
the pipe wall then the fuel pipe should be replaced.

Checking pipe connections (every 15 000 miles
(24 000 km}}
Check if banjo connections are leaking.
The seals should be replaced every time the connections
are loosened.




REPLACING FUEL LINES IN THE PASSENGER
COMPARTMENT

The fuel line (fuel lines in cars with injection engines)
from the tank to the engine compartment runs through
the passenger compartment along the left-hand sill beam,

Removal

1. Remove the kick plate and turn back the carpet from

the sill beam.

2. Remove the tape holding the fuel line.

. Remove the insulation felt from the dash panel,

. Disconnect the fuel line in the engine compartment,
remove the rubber grommet and pull the line into the
passenger compartment,

Cars with carbureted engines: Disconnect the connec-
tion at the fuel pump.

Cars with injection engines:

Remove the return fuel line from the fuel distri-
butar. Remove the pressure line from the fuel filter,

5. Undo the clip and disconnect the fuel line from the

fuel tank. In cars with injection engines, disconnect
the fuel line from the fuel accumulator and from the
fuel tank.

B W

Installation

1. Clean the fuel line by blowing through with com-

pressed air, Close the ends with masking tape.

Push the fuel line through the hole in the dash panel

and the spring link bracket and connect the line in the

engine compartment,

3. Insert the rubber grommets in the hole in the dash
panel and in the front hole in the spring link bracket.

4. Push the fuel line into position and connect it at the

rear where it passes through the body. Secure theline

rear where it passes through the body. Secure the line

with tape in two places along the sill haam.

Fit the insulation felt on the dash panel. Replace the

carpet and kick plate.
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REMOVAL AND INSTALLATION OF NIPPLE ON
FUEL LINE

1. Bemove the old nipple as follows:
a, Burn a notch in the fuel line by means of a solder-
ing iron,

b. Withdraw the fuel line fram the banjo coupling.
{Do not cut the fuel line by means of a nkife as
this may damage the banjo coupling and cause
leakage.)

2. Mount the nipple to the fuel line as follows:

a. Slide a thick slitted rubber hose on the fuel line
and brace it in a vise so that the free end protrudes
approx. 0.08 in. (2 mm) longer than the nipple
length,

b. Knock down the mipple with the aid of a hammer,
Guide the mipple all the time preventing it from
upsetting,

MAKING A FUEL LINE FITTING TOOL

Material:  One pair of pliers
One valve guide (2.0 | engines)

1. Using a hacksaw, saw off the guide to a length of 1.0
in {25 mm).

2. Split the valve guide by means of a hacksaw so that
two cup-shaped halves are obtained.

3. Carefully deburr all edges.

4, Solder the two halves to the pliers with the parting
line running along the centre line of the pliers.
Guide the halves during soldering by inserting an old
valve between them.

234-6
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FUEL INJECTION - THE Cl SYSTEM

GEMNERAL

INJECTION SYSTEM Cars for the Californian market and other U.S. cars for
marketing in districts at high altitudes are equipped
with a special Cl-system comprising en electronic con-

The engine is Titted with a Bosch, Cl (continuous injec-
trol unit which is regulated by an oxygen sensor in the

tion) injection system.
An electric fuel pump mounted inside the tark provides exhaust manifold.
fuel at a constant pressure to the mixture contral unit.

The latter consists of an air flow sensor which measures

the tlow ot air to the engine and which acts mechanically

on the fuel distributor. The fuel distributor provides the

injection valves with the correct amount of fuel. The fuel

is injected continuously into the inlet manifold immedi-

ately upstream of the inlet valve.

Description

FUEL INJECTION ENGINE

1. Fuel filter 7. Throttle valve housing
2. Fuel distributor 8. Cold start valve

3. Air flow sensor 9. Thermo-time switch
4, Air cleaner 10, Injection valve

5. Rubber bellows 11, Auxiliary air valve

6. Warm-up regulator 12. Deceleration valve

SALES 2401
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FUEL TANK, FUEL PUMP

The fuel pump is an electric rotary purnp and is mounted
inside the tank. The pump and motor are totally enclosed
and cannot be dismantled for repair. A relief valve is fit-
ted to the fuel pump and is actuated when the pressure is
too high. A check valve in the fuel pump outlet ensures
that the supply pressure in the fuel circuit will not fall to
zero immediately after the pump has stopped.

FUEL ACCUMULATOR

The tuel accumulatar is connected to the pressure pipe
from the fuel pump.
Position: 1979 model - an the left-hand end
of the tank

under the floor in

frant of the tank

1980~ model —

' f Illlflllﬂfflfffffff? ‘
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5 4469

THE FUEL ACCUMULATOR WHEN THE FUEL PUMP 15
WORKING

B Lince pressure

The fuel accumulator has three functions:

1. When the engine stops, the fuel pressure in the system
will drop 1o approximately 2 bar (kpfcm?, 28 psi).
This pressure will he maintained as a result of the fuel
accumulated in the fuel accumulator, This means that
the system will remain prssurized at the "rest pressure”’
while the engine is cooling, and this prevents the fuel
from vaporizing, thus facilitating starting when the en-
gine is warm.

2 The accumulator absorbs pressure fluctuations or
sUrges occurring in the system,

3. When the engine is being started, the fuel accumulator
delays the pressure rise in the fuel system so that the
control plunger in the fuel distributor will have time
1o reach its lower position before the injection valve
opens. This prevents too much fuel being injected into
the cylinders,

il
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THE FUEL ACCUMULATOR WHEN THE ENGINE HAS BEEN
STOFPED

(MM Rest pressure
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FUEL FILTER FUEL DISTRIBUTOR

The fuel filter is fitted to the circuit between the fuel ac- The fuel distributor distributes the fuel to the injection
cumulator and the fuel distributor. The filter has a paper valves. The fuel distributor consists of a fuel control unit
element and a nylon strainer. and four pressure regulating valves, one for each cylinder.

544

FUEL FILTER
1. Outlet
i 2. Nylon strainer
3. Paper elemant
4, Arrow, marking the cross flow direction
G, Rubber cone
G, Inlet

FUEL DISTRIBUTOR

Line pressure

Line pressure —0.1 bar (1.4 psi)
Injoction pressure

Control pressure

Return, no pressure
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The skirt of the control plunger is in continuous contact
with the ling pressure which also acts on the bottom of
the pressure regulating valve. When the control plunger is
raised by the lever from the air flow sensor plate, four
metering slots {one for each cylinder), which feed the
fuel 10 the top of the pressure regulating valve, will be
opened. The pressure above the spring-loaded diaphragm
acts on the latter, deflecting it downwards and opening
the outlet to the injection valve, A pressure differential
of 0.1 bar |kp/em<, 1.4 psi) is maintained between the
line pressure and the pressure above the diaphragm. This
constant pressure differential is required to ensure that
the injected quantity of fuel always remains proportional
to the open area of the metering slots and that this is the
same for all four cylinders.

54474
PRESSURE REGULATING VALVE, FULL LOAD
BN Line pressure
EE0) Line pressure —0.1 bar (1.4 psi)

Injection pressure

[l =) Cantrol prassure

The fuel distributor alse contains a line pressure regulator,
passages for the control pressure, and fuel inlets and out-
lets.

LINE PRESSURE REGULATOR

The line pressure regulator ensures that the pressure in
the circuit remains constant when the fuel pump is in
operation and also controls the recirculation of fuel to
the tank. When the fuel pump is switched off, the regula-
tor will cause a rapid pressure drop to approximately 2.5
bar (kpfcm?, 35 psi), i.e. the rest pressure, which is main-
tained by means of the O-ring seal and the quantity of
fuel contained in the fuel accumulator. The purpose of
the rest pressure is to prevent the fuel from vaporizing

in the circuit when the engine is warm, which would
otherwise make restarting difficult,

I
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LINE PRESSURE REGULATOR WHEN THE FUEL PLIMP 15
WORKING,

57378

LINE PRESSURE REGULATOR WHEN THE ENGINE 15
SWITCHED OFF
B Line pressure

[ ] Return, no pressure
I Rest pressure
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The line pressure regulator forms an integral unit with a
shut-off valve to which the return fuel line from the con-
trol pressure requlator is connected. When the fuel pump

is operating, the shut-off valve is actuated mechanically

by the control pressure regulator, whereupan the return
fuel from the contral pressure regulator Dy -passes the shut-
off valve to the return line.
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LINE PRESSURE REGULATOR, FUEL PUMP OFE RATING

Life Eressure egulatorn
Shut-off valve

. Line prassure

. Raturn ling

, Control prassure return

OoOmPp =

When the fugl pump stops running and the line pressure
regulator valve is pressed into its seating, the shut-off
valve is also pressed into its seating, preventing the fuel
system from emptying through the control pressure re-
turn,
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LINE PRESSURE REGULATOR, FUEL PUMP IDLE
A Line pressure

B, Rewurn ling

€. Control pressure return

WARM-UP REGULATOR

When the engine is warm, the warm-up regulator rmain-
tains a constant control pressure above the control plung-
er. When the engine is cold and requires a richer fuel/air
mixture, the control pressure is decreased, allowing the
contral plunger in the fuel distributor to rise, and more
fuel to flow to the injection valve.

The warm-up regulator consists of a spring-loaded dia-
phragm valve.

When the engine is cold, a bi-metal strip reduces the
spring load of the diaphragm. This causes the diaphragm
to open and more fuel to flow through the recirculation
line 1o the fuel tank, thus lowering the control pressure.
When the engine is running, current flows through the
coll which surrounds the bi-metal strip. As the bi-metal
strip heats up, it will bend away from the spring, and the
pressure on the diaphragm, and thus the cantrol pressure,
will increase. When a warm engine is started, there is no
reduction in the control pressure, as the bi-metal strip is
then affected by the engine temperature,

4q S 4477

WARM-UP REGULATOR, COLD ENGINE
1 conrel prossure
C——1 Return, no pressure

1. Diaphragm

2. Push rod

3. Pressure spring
4. Bi-metal strip
5. Heating coil

240--6 SALS




U

54478

WARM-UP REGULATOR, WARM ENGINE

=1 Control pressure
7 Return, no prassurs

CONTROL PRESSURE REGULATION

Some of the fuel from the fuel distributor is diverted via
4 restriction. The control pressure is reduced 10 3.7 bar
{kpfem?, 52.5 psil in the contral pressure regulator or to
0.5—3.7 bar (kp/em2, 7—652.5 psi) during the warm-up
period. A further restriction is located between the con-
trol pressure passage and the top of the cantrol plunger,
and this is designed to eliminate any fluctuations which
may occur in the air flow sensar lever,

CONTROL PRESSURE REGULATION
I Line pressure .

[ Line pressure —0.1 bar (1.4 psi)

Injection pressure

B Control pressure

COLD START VALVE

The cold start valve is mounted in the throttle valve hous-
ing and is connected to the line pressure. The valve, which
is operated by a solenoid coil, is actuated by a thermo-time
switch which is controlled by the engine temperature,

The cold start valve can only cut in when the starter mo-
tor is running. At temperatures lower than —2°F (=209C)
the valve inject fuel for 3 maximum of about 9.5 seconds,
At temperatures above —2°F (~20°F), the injection time
gradually decreases, and ceases entirely at around 122°F
(45°C).

COLD START VALVE

INJECTION VALVES

The injection valves are mounted in the inlet manifold at
the cylinder head, and continuously inject atomised fuel
upstream of the inlet valves.

A spring-loaded valve is contained in each injector and
these open at a fuel pressure of 3.3 bar (kp/em?, 47 psi).
The valves alse contain a small fuel filter, |

T T 22z
7777777 A e

INJECTION VALVE
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PRESSURE IMPULSE CONTACT .

The pressure impulse contact gives acceleration fuel en-
richment when the engine is cold, The contact is mounted
heside the ignition coil and is connected to the inlet sys-
tem via a vacuum hose and is electrically connected to
the ignition coil and the cold start valve.

PRESSURE IMPULSE CONTACT

The contact is actuated by the change of pressure in the
inlet pipe at accelerations when the cold start valve has
eurrent for a short moment, Provided that the thermo-
time switch at this point is closed {cold engine) is the en-
gine momentarily supplied with an additional amount of
fuel via the cold start valve,

PRESSURE IMPULSE CONTACT

1. Diaphragm

2 Spring

3. Restriction

4, Spring contact anm

B, Vacuum connaetion
6, Electrical connections

Valve function: At constant vacuum the pressure is equal
on both sides of the diaphragm depending on the restric-
tion in the center of the diaphragm. When the vacuum is
quickly decreased, the change in pressure is delayed on
the underside of the diaphragm due to the restriction,
This gives the result that the absolute pressure for a mo-
ment is increasing on the upper side of the diaphragm,
causing the diaphragm going down, actuating the contact,
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AlR CLEANER

The air cleaner is fitted to a bracket mounted on the

front part of the left-hand wheel hausing. The air cleaner
contains a paper cartridge, The air flows through the inle
pipe into the air cleaner, through the air filter and upwards
to the air Tlow sensor which is bolted to the top of the air
cleaner,

AIR FLOW SENSOR

The air flow sensor consists of an air venturi tube in which
an air flow sensor plate moves. The air flowing into the
venturi from the air cleaner |ifts the air flow sensor plate,
allowing the air to flow through, The greater the amount
of air, the higher the sensor plate will be raised.

The air flow sensor plate is fitted to a lever which is com-
pensated by a counterweight. The lever acts on the con-
trol plunger in the fuel distributor which is pressed down
by the control pressure, thus counteracting the lifting
torce of the air flow sensor plate.

AR FLOW SENSOR

AlR SYSTEM

1. Air cleaner

2. Air tlow sensor

3. Rubiber bellows

4. Throttle valve housing
B. Inlet manifald

6. Auxiliary air valve

The height to which the air flow sensor plate is raised is
governed by the magnitude of the air flow,

The airffuel mixture varies with the load, The inclination
of the venturi walls therefore varies in stages in arder to
provide a correct fuel/air mixture at all loads, Thus, the
mixture is enriched at full load.

5 4484

THE AIR VENTURI OF THE AIR FLOW SENSOR

The lever acts on the control plunger in the fuel distribu-
tor by means of an adjustable link with a needle bearing
at the contact point. The basic fuel setting, and thus the
CO setting, is adjusted by means of the adjustment screw
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on the link, This adjustment is made by means of a spe-
cial tool and access to the screw can be gained through a
hole in the air flow sensor between the air venturi and the
fuel distributor.

RUBBER BELLOWS

The rubber bellows connect the air flow sensor to the
throttle valve housing.

THROTTLE VALVE HOUSING

The throttle valve housing is connected to the inlet mani-
fold and, in addition to the throttle valve, it contains the
idling air passage and the idling adjustment screw, connec:
tions for the hoses to the auxiliary air valve, and the cold
start valve and the vauum outlet for ignition setting.

INLET MANIFOLD

The injection valves are mounted in the inlet manifold.
The valves inject the fuel into the inlet passages at the
joint between the inlet manifold and the eylinder head,
A thermo-time switch is mounted inside the inlet mani-
fold and this senses the temperature of the coolant in the
cylinder. The manifold also caontains outlets for pipes to
the brake serve unit and outlets for crankcase ventilation.

AUXILIARY AIR VALVE

The function of the auxiliary air valve, together with the
warm-up regulator, is to compensate for losses due to fric-
tion and condensation in the inlet manifold and combus:
tion chamber on cold starting, so that the required idling
speed will be obtained. The valve is located in a passage
which by-passes the throttle valve, The air flowing through
the auxiliary air valve has also flowed through the air flow
sensor, so o fuel quantity is obtained which corresponds
to the air flow,

The valve is actuated by a bi-metal strip which opens the
valve completely when the engine is cold. When the en-
gine is started, current flows throgh a coil and heats up
the bi-metal strip, gradually closing the valve. When a hot
engine is to be started, the engine temperature acts on

the bi-metal strip and the valve remains closed.

N

W
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AUXILIARY AIR VALVE, COLD ENGINE

1. Bi-metal strip with heating coil
2. Valve
3. Auxiliary air opening

AUXILIARY AIR VALVE, WARM ENGINE

COMMECTOR, THERMO-TIME SWITCH

1, Green
2. Yellow

240—10 SAAB
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ELECTRICAL SYSTEM

The electrical functions of the injection system are
controlled by a special relay in which the safety func-
tion is controlled by the impulses from the primary
circuit of the ignition system.

The purpase of the safety function is to cut out the elec-
trical current to the fuel pump when the engine stops.
The relay is contralled from " +15", via the terminal 15
of the relay through the relay coil, via the relay terminal
31 to ground. The circuit through the relay coil is con-
nected on condition that the relay impulse sensor fells
the impulses from the ignition coil. The impulses are led
from terminal 15 on the ignition coil, via terminal 15 on
the relay, through the impulse sensor, via terminal 31b
and hack to terminal 1 on the ignition coil.

When the relay is actuated, there is current to the fuel
purmp and to the heat wirings of the warm-up regulator
and the auxiliary air valve.

When the starter is engaged, the cold start valve receives
current from terminal 16 of the starter and is grounded
by the thermo-time switch. The thermo-time switch con-
trols the injection time depending on the actual tempe-
rature. At temperatures above +113%F {45%C) the thermo-
time switch is cut out. At lower engine temperatures the
closing time is increased. At about —4%F 120°¢) and
colder the max, injection time (about 8 sec.} is achieved.
At acceleration the vacuum contact is influenced by the
pressure change in the inlet manitold and the cold start
valve will get a short injection impulse if the engine is
cold (termperatures below about +113%F (+459¢C).
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ELECTRICAL S¥STEM
. Fuel pump

. Pump relay

. lgnition control woe

- Warm-up regulator

L Auxilipry g valve

. Thermo-time switch
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. Cold start valve

. Starter

. lgnition service outler

. Fuse

. Pressure impulse contact

(acceleration enrichment, cold)

. Compensating resistor
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Checking | CAUTION .

Due to the atomization of the fuel, there is a serious
GENERAL fire risk when the injection valves and cold start

valve are being tested.

Before testing and fault tracing of the Cl system is started,
it must first be established that there are no mechanical
faults in the engine and that the ignition system is func-
tioning properly.
Scrupulous cleanliness must be observed during work on
the fuel system. The surrounding area should be thor-
oughly cleaned before any lines are disconnected.

FUEL LEAKAGES

Check that there are not leakages at the connections and
in the fuel lines. Check around the fuel tank, in the pas-
senger compartment and in the engine compartment.
New seals should be fitted to any leaking connections,
Damaged fuel lines should be replaced. b B

Check that fuel pipes do not chafe against other objects
(particularly of plasticl. CONTINUOUS CHAFING against
.q. the dip stick sleeve, other fuel pipes or the throttle
cable can result in damage to the fuel nine

AIR LEAKAGES

Check for leakage in the inlet system between the air
flow sensor and the engine, Air leaking into the system
may result in poor engine perfomance, owing to the fact
that it by-passes the air flow sensor, causing a lean mix-
ture,

Leakage can occur in the following places:

At the rubber bellows between the air flow sensor and
the throttle valve housing,

At the gasket on the flange of the cold start valve,

At the gasket between the throttle valve housing and the
inlet manifald,

At the gasket between the inlet manifold and the cylinder
head,

At the hose connections on the throttle valve housing,
auxiliary air valve or inlet manifold,

Via the crankcase ventilation hose from the oil filler cap,
dip stick or valve cover gasket.

LEVER MOUNTING

Remaove the rubber bellows and check the movement of
the lever in the air flow sensor, As the arm is lifted, a
steady resistance should be felt as a result of the damping
action of the control plunger. No resistance should be
felt when the arm is suddenly pushed down and is not
acting on the plunger. If the air flow sensor has not been
dismantled, a pair of pliers or a magnet should be used to
1ift the lever. IT any binding is felt, the air flow sensor
must be repaired.
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AIR FLOW SENSOR PLATE CLEARANCE

Check that there is uniform clearance between the edge
of the air flow sensor plate and the air venturi, The cor-
rect clearance will be obtained automatically when tool
8392474 is used to mount the plate on the lever.

REST POSITION OF AIR FLOW SENSOR PLATE

To check the rest position of the air flow sensor plate,
switch off the ignition (to switch off the fuel pump),
This prevents fuel being injected into the cylinders if the
sensor plate is lifved Trom its rests position. The top of
the sensor plate should be level with the bottom edge of
the air venturi. This is the highest permissible position
for the sensor plate. A position slightly beneath the low-
or adge of the venturi (0,02°°/0.5 mm max.) is permissib-
le. The position should be checked in line with the lever,

Rest position adjustment is carried out by bending the
loop (A) on the wire underneath the sensor plate. The
air flow sensor must first be dismantled,

PERFORMANCE OF AUXILIARY AIR VALVE

{Checking can only be carried out when the engine is cold.)
Isolate the safety circuit by disconnecting the terminal

on the air tlow sensor,

If the "COLD ENGINE CONTROL PRESSURE"" (see
below] is also to be checked, the terminals on the warm-
up regulator should be disconnected 1o prevent the bi-
metal strip from warming up.

Check by means of a torch and a mirrar that there is a
elliptical opening in the auxiliary air valve,

Switch on the ignition. The opening should clase com
pletely after about & minutes,

If the auxiliary air valve does not close, check the power
supply. If no fault is found, the auxiliary air valve should
be replaced.

®

SENSOR PLATE CLEARAMNCE

A, Correct
B. Faulty

B

5448y
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VOLTAGE ACROSS THE FUEL PUMP

Remove the round cover plate from the top of the fuel
pump {located in the trunk compartment) and measure
the voltage between the positive and negative terminals
when the pump 15 operating. The lowest permissible volt-
age is 11.5 ¥, Disconnect the terminals connecting the
pump to the air flow sensor and the warm-up regulator if
these are to be chacked later,

T
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FUEL PUMP CAPACITY

Provided that the fuel filter is not clogged and that the
battery is properly charged, the pump capacity can be
checked by measuring the return fuel in the following
wWay.

Connect a hose 1o the connection for the fuel return line
at the air flow meter. Place the other end of the hose in
a container, Discannect the relay for the injection system
and connect a jurmp lead between terminals 30 and 87,
Switch on the ignition and allow the pump to run for
about 30 seconds, Measura the quantity of fuel (refer

to the specifications in Group section 022},

WARM-UP REGULATOR

Check the warm-up regulator line as follows:

Disconnect the terminal from the warm-up regulator and

connect a voltmeter across the contacts in the connector.
Ensure that the ignition is switched on and that the safe-

ty circuit connection at the air flow sensor has been with-
drawn. The lowest permissible voltage is 11.5 V.

Check that there are no brakes in the coil of the regulator
by connecting a buzzer or test lamp in series with the coil,
If the coil is found to be damaged, the warm-up regulator

should be replaced.
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PERFORMANMCE AND TIGHTNESS OF INJECTION
VALVES

The injection valves can be checked as follows:

1. Remove the rubber bellows from the air flow sensor.

2. Unscrew the injection valves from the inlet manifold
and place them in a suitable container, The fuel lines
should be left connected.

3. Switch on the ignition and withdraw the safety circuit
plug from the air flow sensor, This enables the fuel
pump to operate,

4. Fuel atomization: Lift the lever in the air flow sensor
and check the spray form emitted at the injection valv-
s, If the atomization is poor, see under “Cleaning of
injection valves'" for further details.

5. Valve tightness: Switch off the ignition to obtain the
rost pressure. Wipe dry the area around the injection
valve nozzles, Lift the lever and check for leakage. It
should not take less than 15 seconds for a drop to
form. In the case ot excessive leakage, see under
"Cleaning of injection valves".

PERFORMANCE AND TIGHTNESS OF COLD START
VALVE

Withdraw the plug of the cold start valve and unscrew the
latter from the throttle valve housing, allowing the fuel
line to remain connected.

Connect a wired plug to the cold start valve and connect
the wires to the main beam terminal and body of one of
the headlights.

Switch on the ignition and disconnect the electrical con-
nection to the air flow sensor, The fuel pump is now run-
ning. Place the cold start valve in a container and have an
assistant switch the headlights to main beam for a short
period (30 seconds max.). Fuel should spray out of the
valve during this period,

Dry the valve nozzle and let the fuel pump run for a fur-
ther minute. No fuel should pass through the valve during
this time,

THERMO-TIME SWITCH

When the engine temperature is below approximately
1139F (+45°C), current is allowed to flow for a certain
period (depending on the temperature) while the starter
mator is running.

CAUTION (
Due to the atomization of the fuel, there is an acute
fire risk in conjunction with testing of the injection
valves or the cold start valve,
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Check that the switch closes when the engine is started
by means of connecting a test lamp in series across the
contacts of the cold start valve plug.

It is not possible to make a more accurate check of the
cut-in time or temperature. |f the condition of the switch
is at all in doubt, it should be replaced.

PRESSURE READING
General

Connect pressure gauge 83 92 516 as follows:
Disconnect the cantrol pressure line from the fuel distri-
butor and connect the pressure gauge between the fuel
distributor and the line to the control pressure regulator,

| CAUTION

| The safety function is governed by a pulse sensor
in the pump relay which is actuated by the igni-
LIOn pLlses,

Disconnect the fuel pump relay and connect a jump
lead across terminals 30 and 87 in the relay holder.
Thus, the fuel pump will cut in as soon as the ignition
is switched on,
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Bleed the pressure gauge by repeated opening and closing
of the valve with the pressure gauge directed downwards
and the fuel pump connected.

Cold engine control pressure

Carry out this test if poor engine performance has been
experienced during cold starting and the warming up pe-
ricd.

The test can only be carried out when the engine is cold,
The engine should not be run for a longer period of time
le.g. overnight) betore the test can be carried out, to en-
sura that the engine is at ambient temperature. The en-
gine must not be run before this test,

Open the valve, disconnect the plug at the warm-up regu-
lator and switch on the ignition.

Compare the pressure gauge reading with the recommended
pressure given in the temperature/pressure graph. Refer to
the test values in section 022,

If the values should differ, replace the warm-up regulator,

Warm engine control pressure

Carry out this test when poor performance has been ex-

perienced whan the engine is warm.

Open the valve,

Connect the warm-up requlator plug,

Leave the ignition switched on until rest pressure is pre-

sent.

Refer to the test values in section 022,

If the value should differ, replace the warm-up regulator.
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Line pressure

Close the valve,

Switch on the ignition.

Refer to the test values in section 022,

If the line pressure should differ from the recommended
values, this may be due 1o:

In the case of insufficient line pressure;

Insufficient pressure from the fuel pump

Blockage of the strainer in the tank

Leakage in the fuel line

Line pressure regulator being faulty

In the case of ec

In the case of excessive line pressure:

Blockage of the return line

Line pressure regulator being faulty.

For adjustment of the line pressure see under “"Mixture
control unit, line pressure regulator’”.

Leakage tests on the whole system

The test should be carried out after unsatisfactory perfor-
mance arising from warm-engine starting.

If the engine is cold, the bi-metal strip in the warm-up re-
gulator must be heated and kept warm during the test,
Unplug the connector on the warm-up regulator and re-
place it with a plug connected directly to the battery,
Open the valve. Switch on the ignition until “warm en-
gine control pressure” is reached, and then switch oft the
ignition,

Observe the pressure drop on the pressure gauge. Leakage
can generally be established after 3 or 4 minutes, In cases
of uncertainty, carry out the test for 20 minutes. Refer
to the test values in section 022,

If the pressure drops too rapidly, the fault can be located
by conducting the test with the valve closed.

If the values obtained from this test are correct, then the
warm-up regulator is faulty.

If the pressure drop is still excessive, the following com-
ponents could be faulty:

The fuel pump

The fuel distributor

The injection valves

The cold start valve

If the O-ring of the line pressure regulator is damaged,
leakage may occur. For replacement of the O-ring, see
under "Mixture control unit, line pressure regulator”,
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SETTING THE IDLING SPEED AND THE CO VALUE

1. Run the engine until it reaches a temperature suffi-
cient to open the thermostat.
2. Set the idling speed at 875 = 50 r.p.m.

3. MNon-catalyst cars
Remaove the ‘pulse-air'’ hose and block the air
inlet 1o the return valves.

— USA Model 1979 and Canada: Remove the large:
bore hose from the charcoal canister.
Connect the CO-meter's sond to the exhaust pipe.

3. Catalyst cars Model 1979
Remove the large-bore hose from the charcoal
cannster,

— Connect the CO-meter's sond to the exhaust pipe.

— Remove the oxygen sond’s wire (do not let the
sond’s wire come into cantact with earth.}
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3. Catalyst cars Model 1980

— Remaove the plug from the front exhaust pipe
and attach the CO-meter with connector(s). . .

— Remove the oxygen sond’s wire (do not let the
sond's wire come into contact with earth).

4. Read off and adjust the idling speed and CO value.
Befare each reading, rev up the engine and then allow
it to return 1o a steady idling speed. Wait approx.
30 seconds before reading off the CO value.

CO value
P .

Non-catalyst cars:
0.75+0.25 %
Catalyst cars Model 1979
0.76 % Egﬁ % (Sensor discon. After cat.)
Catalyst cars Model 1980:
1.0 +0.25% {Sensor discon. Belore cat.)
Canada cars {excl, Turbo):
15 206 %

a. Adjust the idling speed using the idle adjusting screw
an the throttle valve housing.

b. Adjust the CO-setting using the adjusting screw on
the fuel distributor. Use key B3 92 482,
Clockwise — richer mixture
Anti-clockwise — leaner mixture
These adjustments affect each other and should there-
fore be performed in the order shown,
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5. Catalyst cars: Connect the oxygen sond’s wire and
check the CO value after the catalyser (as from Model
1980, move the CO-meter's sond to the rear end of the
exhaust pipe and install the plug in the front exhaust
pipel. The CO value should be less than 0.4 % CO there
fwith the catalyser warmed up),

APPLY “NEVER SEIZE”, "MOLYCOTE 1000 OR
SIMILAR TO THE PLUG IN THE EXHAUST PIPE TO
PREVENT IT "WELDING'® FAST.

CAUTION
Remaove the Allen key from the adjustment screw
after each adjustment. If the key is left in the screw
damage could result to the lever when the engine
is revved up.
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Connection to exhaust extraction equipment

When using exhaust extraction equipment when running
the engine in the workshop, avoid excessive depressuri-
zation of the exhaust system which may affect readings,
2.g. of the CO content.

IF EXCESSIVELY POWERFUL EX HAUST EXTRAC-

TION EQUIPMENT IS CONNECTED TOD TURBO CARS,

OIL MAY ESCAPE THROUGH THE SEALS IN THE
TURBO UNIT.

This will result in the wool becoming saturated with oil,
and blue smoke will be emitted in the exhaust for some
considerable time afterwards.

TO AVOID EXCESSIVELY POWERFUL EXHAUST
EXTRACTION, CONNECT A HOSE WITH AN OPEN
COUPLING.
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IDLING ADJUSTMENT (ENGINE SPEED AND CO
VALUE)

Revolution setting

Run the engine until it is warm and then connect the CO

gauge and the tachometer.

Adjust the idling speed by means of the adjustment screw
located on the by-pass passage at the throttle valve hous-

ing,

Adjusting the CO value

The hose in the fuel distributor is sealed by means of a
plastic plug which must be removed (and thereby de-
stroyed) before adjustment can be carried out.

A suitable tool can be made by brazing a 0.20 in,

{5 mm) self-tapping screw onto a screwdriver. Grind

a fine point on the screw and use the tool as an ex- (
tractor. |

' CAUTION
Remove the Allen key from the adjustment screw
after cach adjustment. T the key is left in the screw
and the engine revvad up, the lever could be damaged.|

B zi el |

Turning in a clockwise direction — richer mixture,
Turning in an anticlockwise direction — leaner mixture,

After adjustment, seal the hole by means of a new plastic
plug.

MNOTE
If the idling speed is erratic or if difficulty is en-
countered in reducing the idling speed, check the
setting of the overrun valve.

See section 254,
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Connection 1o exhaust extraction equipment

When using exhaust extraction eguipment when running
the engine in the workshop, avoid excessive depressuri-
zation of the exhaust system which may affect readings,
e.g. of the CO content.

IF EXCESSIVELY POWERFUL EXHAUST EXTRAC-
TION EQUIPMENT IS CONNECTED TO TURBO CARS,
OIL MAY ESCAPE THROUGH THE SEALS IN THE
TURBO UNIT.

This will result in the wool becoming saturated with oil,
and blue smoke will be emitted in the exhaust for some
considerable time afterwards,

TO AVOID EXCESSIVELY POWERFUL EXHAUST
EXTRACTION, CONMNECT A HOSE WITH AN OPEN
COUPLING.

Dismantling and assembly,
repairs and adjustments

FUEL PUMP

Removal (Sheet metal tank, 1979 model)

1. Disconnect the battery to prevent flashover and the
risk of fire when the fuel tank has been opened.

2. Remave the rear tloor cover and floar panel in the
luggage compartment, and remove the circular cover
plate on top of the pump mounting.

3. Disconnect the electric terminals at the pump.

4, Disconnect the fuel line from the pump. Hold the
pump by means of an open-ended spanner when
loosing the connection,

5. Using tool 8392433, turn the pump mounting anti-
clockwise to the nearest groove, o unlock the bayonet
socket, Lift out the pump unit and save the O-ring.

240-24 SAAB
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MNOTE
The pump can only be removed in one position, as
one of the bayonet tongues are wider than the others,

6. Suitably cover the tank opening.

Dismantling (Sheet metal tank)

Release the clips and remove the splash guard and pump
mounting from the pump,

FUEL PUMP, DISMANTLED

1. Bayonet socket

2. Adapter

3. Fuel pump

4, Splash guard with suction strainer

Assembly (Sheet metal tank)

Assemble the pump unit as shown in the figure,

Note the following:

1. Rotate the pump in the mounting 5o that none of the
electric connections are in line with the wide tongue
of the bayonet socket which is equipped with a locking
groove, If this is neglected, the electric connection will
b in the way of the fuel line.

2, Rotate the splash guard so that the indent in it is to
the right, looking towards the front of the car, The
wide tongue of the bayonet socket equipped with a
locking groove must paint towards the frant of the
car,

MOUNTING POSITION OF THE SPLASH GUARD

A, Wide bayonet tongue, equipped with a locking groove
B. Driving direction of the car

C. Splash guard indemt




3. The distance from the bottom of the splash guard 1o
the top of the pump mounting should be 8.82" (218
mm).

Installation

1. Place the O-ring over the tank opening and mount the
pump unit. The pump unit can only be Titted in one
position owing to the bayonet socket tongue being
wider than the others. The wider tongue is equipped
with a locking groove.

2. Tighten the pump unit by means of tool 8392433,

3, Connect the electric terminals and the fuel line to the
pump and replace the rubber cover. Hold the pump
by means of an open-ended spanner when tightening
the connection screw,

4. Fit the floor panel and rear floor cover,

&, Connect the boattery.

Non-return valve

The non-retuen valve in the outlet line from the fuel
pump ean be rermoved by means of a specially shaped
screwdriver (see ilustration),

Installing the non-return valve

Awoid gripping the valve too tightly, as this may damage
it.

r Torque 0.4—0.6 Nm (46 kpcm)

Removal (plastic tank, 1980— model)

1. Disconnect the battery.

2 Remove the rear floor panel in the luggage compart-
ment and remove the round cover from above the
fuel pump. _

3. Detach the fuel pump's electrical connections.
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4. Detach the fuel pipes from the pump. Use an open-
ended spanner 1o hold the pump steadily while loose-
ning the banjo connections.

5. Use a jointed screwdriver (supplied by SAAB) to undo
the pump mounting clamp,

B. Lift out the pump.

FUEL PLIMP

1. Clamp

2, Fitting collar

3. Pump support

4, Pump

5. Connecting bellows
B. Buction strainer

240-27




Installation (plastic tank, 1980— modal}

1. Position the pump on the mounting so that the distance
between the base of the suction strainer and the upper
edge of the rubber mounting is 236 mm (9.2 in).

2. Check that the fuel return pipe is connected to the
splash guard holder in the bottom of the fuel tank,

3. Install the pump unit in the tank as follows:
— Tilt the + electrical connection 1o the left (as seen
from the direction of movement of the car).
~ Tilt the suction strainer inlet 45° backwards to the
right (as seen from the direction of moverment of
the car).

Removal is in the reverse order.
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FUEL ACCUMULATOR
Remowval

1. Clean the area around the fusl connections.
2. Disconnect the connections and remove the fuel accu-
mulator,

Installation

1. Mount the accumulator on the bracket on the fuel
tank,

2, Connect the fuel lines. The line from the fuel pump
should be fitted to the connection nearest to the edge
of the fuel accumulator.

Make sure that the fuel line from the pump s nat in con-

tact with the body.

REPLACING THE FUEL FILTER

1. Clean the area araund the two connections.

2, Hold the filter by means of the hexagons on the filter
and nipple and disconnect the fuel lines. Remove the
filter,

‘ CAUTION

| Awvoid loosening the nipple on the outlet side to pre-

| vent aluminium swart from the threacs entering the
systam. [

4 .. e J

3. Mount the new filter with the arrow painting in the di-

rection of tlow and connect the fuel line,

REPLACING THE AIR CLEANER ELEMENT

1. Remove the rubber bellows from between the air flow
sensor and the throttle valve housing,

2. Remove the bolts securing the lower section of the
air flow meter to the air cleaner,

3. Raise the mixture control unit slightly and remave the

cleaner element, Take care not to damage the fuel line.

4. Remove the cleaner element halder from the bottom
of the air cleaner and clean the air cleaner casing,
. Fit the cleaner element holder and the new element,
. Bolt the air flow meter to the air cleaner.
7. Fit the rubber bellows between the air flow meter
and the throttle housing.

o N
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MIXTURE CONTROL UNIT
Removal

1. Thoroughly clean the area around the fuel connec-
tions on the fuel distributor.

2. Disconnect the fuel lines fram the fuel distributar,
Disconnect the lines to the injection valves before dis-
connecting the control pressure line, to avoid damaging
the adjacent lines.

4. Remaove the rubber bellows from between the air flow
sensor and the throttle valve housing,

4. Undo the retaining bolts, and remove the mixture con-
trol unit from the air cleaner,

Assembly

1. Make sure that the air cleaner element is in the correct
pasition and then bolt the mixture contral unit to the
air cleaner.

2. Connect the fuel line to the fuel distributor.

Fit the rubber bellows between the alr flaw sensor and

the throttle valve housing.

L

Fuel distributor

The fuel distributar must not be dismantled but should
he replaced when faulty,

When separating the fuel distributor from the air flow
sensor, ensure that the control plunger does not fall out.

If the control plunger has been removed, it must be thor-
oughly cleaned in petrol and reassembled, Avoid touching
the plunger with the fingers.

On assembly of the fuel distributor, ensure that the O-
ring is located in its groove. Tighten the three retaining
bolts to a torgue of 3.2=3.8 Nm (2.3-2.7 ft.|b., 32-38
kpeom),
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Line pressure regulator

The line pressure regulator is located inside the screw

plug at the return ling and return connection from the

control pressure regulator,

The regulator comprises the following:

1. Piston with O-ring

2. Spring

3. Shims

4. Serew plug with O-ring and washer.
{The screw plug contains a shut-off valve which closes
the return line from the control pressure regulator
when the fuel pump is not operating, The socket
head screw in the plug should not normally be remaov-
ed.)
An 0.1 mm shim produces a change in pressure of
0.15 bar (kp/em?2).

Adjusting the line pressure

After replacement of the O-ring, the line pressure must
be checked and adjusted if necessary.

The pressure can be increased by fitting additional shims
and decreased by removing shims,

The shims are available in thicknesses of 0.004"" and
0.020" (0.1 and 0.5 mm). &n 0.004" {0.1 mm] shim pro-
duces a change in pressure of 0.18 bar (kp/cm?2),

A prerequisite for measuring and adjusting the line pre-
sure is that the fuel pump capacity is correct.

The seraw plug should be tightened with a torgque of 13-
156 Nm (9.4—10.8 ft.lb., 130150 kpm).

Lever, adjustment arm and sensor plate

Removal

1. Remove the mixture control unit and remove the low-
ar plastic section and the fuel distributor,

2, Remove the retaining screws and the sensor plate,

3. Remove the circlips from the lever seating and réemaove,
the shims, rubber seals, spring {on one side) and balls.

4, Remove the counterweight retaining screw and press
out the pivot,

5. Remove the lever with counter weight and adjustment
arm.

Assembly

1. Fit the counterweight to the lever but do not com-
pletely tighten the screw,

2. Place the adjustment arm in the lever in such a way
that the socket head screw on the adjustment arm
is visible,

LINE PRESSLIRE REGULATOR

1. Piston with O-ring

2. Coil spring

3. Washers

4, Serew plug with O-ring and sealing washer
{containg a stop valve for the fuel return from
the warm-up regulatar/boost control cireuit)

T
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3. Grease both bearings with Bosch Ft2v2 silicon
grease.

4, Place the lever with adjustment arm in the air flow
sensor housing and mount the pivot.

5. Grease the balls and then fit them together with
the spring, seals, shims and circlips. Fit the spring
to the side where the bearing seating is longest.
Mote! The circlips are pressed and should be fitted
with the sharp edge facing outwards,

1. Cirelip

2, Covering washer
3. Seal

4. Spring

5. Ball

6. Mount the sensar plate in the centring tool and
place the tool and plate in the air venturi, Centre
tha lever so that the threaded hole is aligned with
the hale in the sensor plate,

Tightening torque rd.?—5.3 Nm (3.4-3.8 ft.lb.,
| 47<53 kpcm) {
I -

7. Fit the sensor plate retaining screw and tighten it.
Check that the lever can be moved without any
resistance being felt,

Tightening torque 5.0-5.5 Nm (3.6-4.0 ftlb,,
5055 kpem)

s
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8. Adjust the rest position setting of the sensor plate
by bending the wire loop on the stop bracket un-
derneath the air flow sensor.

9. Preset the position of the adjustment arm. Using a
depth gauge, measure the distance bwitween the
joint surface of the fuel distributer (across the
screw holes) and the needle bearing roller, The di-
mension should be 0.71°—0.75" (18—19 mm). To
adjust the dimension, turn the mixture adjustment
screw by means of an Allen key.

10. Fit the O-ting and the fuel distributor. The fixing
screws should be tightened according to the table,
Fit the lower plastic section of the air flow sensor
together with the gasket.

Fuel mixture 3.2-3.8 Nm (2.3-2.7 ft.lb,, |
control unit 32-38 kpem)

11. Mount the mixture control unit to the car. Fine ad-
justment of the basic fuel flow is made by means of
a CO gauge after the engine has been warmed up.

REPLACING INJECTION VALVES

1. Clean the area around the injection valve and its con-
nection.

2. Disconnect the fuel line from the valve, To pravent
the valve turning, hold the hexagon with a spanner.

3. Remove the retaining plate.
4. Withdraw the injection valve and pull off the rubber
seal.

Assembly is carried out in the reverse order.,
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CLEANING OF INJECTION VALVE

If an injection valve is found to produce poor atomiza-
tion of the fuel or to leak under pressure, this may be
the result of particles of dirt having collected around the
valve seating. In some cases, the dirt can be washed awav
by flushing the valve in the following manner:

1. Remove the nubber bellows from the air flow sensor.

2. Remove the injection valves from the inlet manifold
and place them in a container. Do not disconnect the
fuel lines.

3. Switeh on the ignition, remove the pump relay and
commect a jump lead between terminals 30 and 87 in
the relay holder. This will allow the fuel pump to run.

4. Raise the lever in the air flow sensor a few times to its
highest position so that the injection valves will be
flushed by a powerful jet of petrol.

Injection valves which have been removed from the car
can also be cleaned by means of an injector tester,
Claaning with compressed air is not recommended,

If the fault should still remain, replace the injection
valve,

REPLACING THE WARM-UP REGULATOR

1. Clean the area around the warm-up regultor and its
connections,

2, Disconnect the electric terminals and both fuel lines
from the regulator.

3. Dismantle the requlator,

Assembly is carried out in the reverse order,

PERFECT
ATOMIZATION

-1-_’;
.
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REPLACING THE AUXILIARY AIR VALVE

1. Pull off the hoses and disconnect the electric termi-
nals.
2. Unscrew the auxiliary air valve.

Assembly is carried out in the reverse order,

ADJUSTING THE THROTTLE VALVE STOP

1. Check that the throttle valve is central in he housing.

2. Turn the adjustment serew until it just makes contact
with the stop tongue {throttle valve complately closed),

3. Turn the adjustment screw another one-third of a turn
and lock the screw. A elearance of approx. 0,002
(0.05 mm) will thus be obtained between the throttle
valve and the housing.

ADJUSTMENT OF IDLING SPEED

To adjust the idling specd, turn the adjustment screw on
the throttle valve housing by-pass passage.

Adjustment should be made in connection with setting
of CO-value, See adjustment of idling speed.
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FAULT-TRACING

el

g
»

In the fault-tracing procedure described below it is as-
sumed that the engine does not have any mechanical
faults and that the ignition system is working properly.

Starting difficulties, cold engine

1. Check the operation of the cold start valve. Remaove
the valve and place it in 3 container. Fuel should be
ejected from the valve when the starter motor is
switched on and when the engine is colder than +113%F
(+45°C), The injection time depends on the tempera-
ture.

In the event of ailure, check:
The cold start valve

The termal time switch

The electrical system

2. Measure the control pressure with the engine cold,
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WARM-LP REGULATOR 0 438 140 020 WARM-UP REGULATOR 0 438 140 032 WARM-UP REGULATOR TURBOD
NON-CATALYST CARS (CATALYST CARS) 0 438 140 051

3, Check that the auxiliary air valve is open when the en-
gine is cold,

5500

4. Check the CO-value (warm engine),

55202

240-36 SANE




5. Check for air leakage between the air flow sensor and
the engine.

Starting difficulties, warm engine

1. Check the residual pressure in the fuel system atter
the engine has been switched off, Excessively low
pressure when the engine is still warm can cause va-
porization in the fuel lines.
Check the tightness of the system.
Check tirst with the valve open. In the event of leakage,
repeat the test with the valve closed (control pressure
regulatar disconnected).

Possible leakage places:

~ Control pressure regulator

~ Mon-return valve at fuel pump
Cold start valve

Line pressure requlator
Injection valves

External leakage

2. Check the control pressure with the engine warm,

2. Check the CO-value (warm engine),

55202
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4, Check the rest position of the air flow sensor plate in
the air flow sensor. (The top of the sensor plate should
be level with or slightly lower than (max. 0.02 in., 0.5
mm} the lower edge of the air venturi.) Adjust by ¢
means of the wire loop (A},

Poor running during the warming-up period e D,Emm
A—
1. Check the contral pressure with the engine cold, Ex-
cessive control pressure during the warming-up period =N
produces a fuel-1o-air ratio which is oo lean.
WARM-UP REGU LATOR O 438 140 020 WARM-UP REGULATOR 0 438 140 032 WARM-UP REGULATOR TURBO
NON-CATALYST CARS ([CATALYST CARSI 0 438 140 051

2. Check the CO-value (warm enginel,

S 5202

3. Check that there |5 no air leaking from between the
air flow sensor and the engine.

4, Check that the warming-up period for the engine is
normal by observing the temperature gauge. An abnor-
mally long warming-up period may be caused by a
faulty thermostat.
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Poor running, warm engine

1. Check the CO-value (warm engine).

55202

2. Check the control pressure with the engine warm.

3. Check that there is no air leaking from between the
air flow sensor and the engine.
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Poor performance, low top speed

1. Check that the throttie vaive opens fully when the
pedal is Tully depressed,

2. Check that the fuel flow is sufficient by measuring
the quantity of return fuel flowing during a 3-second
periad. See under " Fuel pump capacity’’.

Faults can be caused by:

- A faulty fuel pump

= Low voltage of the supply to the fuel pump
- A blocked filter or blocked fuel lines

3. Check the COwalue (warm enginel.

4. Check the fuel atomization of the injection valves,

Deposits on the spark plugs can give an indication of
poor atomization.
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Irregular CO-value and idling speed, difficulty in adjusting

1. Check that no air is leaking from between the air flow
sensor and the engine.

2. Check whether any parts of the air flow sensar are
sticking as follows:
~ Run the engine until it is warm and then connect
a CO-meler,
— Switch off the engine and then restart it without
touching the accelerator, Read off the CO-value.
— Rev the engine to around 3,000 rev/min and then
allow it to return to idling speed, 1T the CO-value
is different now to the earlier reading, then either
the control plunger or the lever is sticking.
Check that the lever moves freely,

Eamy o

Disconnect the fuel distributor from the air flow sen-
s0r, ensuring that the control plunger does not Tall out,
Extract and inspect the control plunger {avoid han-
dling the sealing surfaces). Clean the plunger in petrol,
install it and mount the fuel distributor, Never dis-
mantle the fuel distributor any further,

3, Check that the disc in the auxiliary air valve is not
sticking.

5 520
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High fuel consumption

1. Check the CO-value (warm engine),

2. Check the control pressure with the engine warm. In-

sufficient control pressure implies a fuel-to-air ratio
which is too rich.

3. Check that the injection valves atomize the fuel. De-

posits on the spark plugs can give an indication of
poor fuel atomization,

4, Check that the cold start valve is not leaking.

5. Check that there is no external leakage of fuel.

240-42
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EXHAUST SYSTEM REMOVAL OF CENTRE EXHAUST PIPE AND

MUFFLER AND/OR REAR PIPE

GEMNERAL

To remove the midie exhaust pipe or the rear muffler it
The exhaust system comprise three parts. A muffler is is best to begin by unclamping the joint between these
mounted in the front pipe. The middle section consists of WO units.
a pipe and a muffler mounted crosswise in front of the To remove the entire system, first undo the front pipe
rear axle. The rear pipe runs above the rear axle and from the exhaust manifold and then unclamp the rear
emerges on the left-hand side of the car below the rear pipe joint. Withdraw the rear pipe from the rear,
bumper, Reassemble in the reverse order,

' =T
NOTE

After assembling, check the exhaust system for [
leaks and make sure that the pipe is not in contact |

REMOVING THE FRONT MUFFLER

1. Jack up the car. ]
2. Unscrew the screws securing the front exhaust pipe | oasl v .

to the exhaust manifold.
3. Undo the clamp holding the connecting ring at the

joint with the middle exhaust pipe and separate the

pipes.

To remove the rear mutfler and the other sections of pipe
detach the rubber suspensians and clamps from the part
to be removed.
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Connection to exhaust extraction equipment

When using exhaust extraction equipment when running
the engine in the workshop, avoid excessive depressuriza-
tion of the exhaust system which may affect readings,
e.g. of the CO content.

IF EXCESSIVELY POWERFUL EXHAUST EXTRAC-
TION EQUIPMENT IS CONMNECTED TO TURBO CARS,
OIL MAY ESCAPE THROUGH THE SEALS IN THE
TURBO UNIT.

This will result in the wool becoming saturated with

oil, and blue smoke will be emitted in the exhaust for
same considerable time atterwards,

TO AVOID EXCESSIVELY POWERFUL EXHAUST
EXTRACTION, CONMNECT A HOSE WITH AN OPEN
COUPLING,

EXHAUST SYSTEM, TURBO ENGINE

The exhaust system on cars with turbocharged engines
comprises pipes of a larger diameter than those on other
Saob 99 models, but the intermediate and rear suspension
points are the same,

The joint between the exhaust pipe and the charge pres-
sure regulator consists of a chamfered flange on the
charge pressure requlator, a taper seal ring, swaging on

the exhaust pipe, a loose chamfered flange and three nuts,

Correct

Correct

5 GHED

THE EXHAUST PIPE CONNECTION TO THE CHARGE PRES-
SURE REGULATOR
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EXHAUST EMISSION CONTROL SYSTEM markets are equipped with special exhaust emission con-
trol systems. The following systems exist for exhaust

DESCRIPTION emission contral:

To meet with the requirements governing exhaust gas
emission which exist on certain markets, cars for these

Canada usa s &
Exhaust emission system - B ——— g — T
Model |Model |Moncatalyst Catalyst Catalyst {excl.| Turbo | Turbo
1979 1880 Model 1979 | Model 1979 Turbo) M-80—| M-79 M-20
Deceleration device,
eloctric . ; _ - R [ L IS ,
Deceleration device, | i
vacuum 5 )( - -_){__ _}S P {
Deceleration deviee, ;
| dashpor & W : » ./ R
Delay valye X X X |
|
EGR two-port o, i Y8 ol O - % 1SUN i
[ [ |
Pulse air X |
Oxygen sensor + catalyst| | S R S (Y | 5080 .
| Compression 7,20 | | [ SR 5 e
1
SRlpson. ot | ) i ey | X il
Lot LU L B N T o 2L .., - ik
ELCD-system (see
section 234) X X X X X

1 Automatic gearbox only

CRANKCASE VENTILATION

The crankcase ventilation is co mpletely enclosed. The
ventilation system consists of a 3-way nipple on the valve
cover from which a small-bore hose runs to the inlet mani
fold and a large-bore hose to the inlet system.

The large bore house is connected to the throttle housing,
The sizes of the various hoses and connections are desig-
ned to ensure efficient evacuation of the gases in the crank.
case into the engine under all running conditions. The
Gases are evacuated through the smaller hose directly into
the inlet manifold under all running conditions with the
exception of when the enging is at full load, in which case
the gases are evacuated through the larger hose to the
throttle valve housing and thence to the engine.

DIAGRAM OF CRANKCASE VENTILATION
1. Crankcase

. Exhaust manifald

. Walve cover

- Qil trep and flame guard

. Mipple with restriction

. Hose

- Inler manifold

sans 2541
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Decelaration device

The deceleration device is designed to maintain combus-

tion during engine overrun to prevent the emission of un-

burned hydrocarbons,

The following types of deceleration device are used:
Electric, speed-controlled devices [Turba)

- Wacuum-controlled deviees for injection engines

Thg_e_icr:lriideceleratfcﬂ_deuﬂ consists of an electronic
speed transmitter, located below the instrument panel,
which is actuated by clectric pulses from the speedome-
ter, and the solenoid at the throttle housing.

The solenoid serves as a variable idling stop. During en-
gine overrun, the idling speed is increased lapprox.

1 550 rev/min) it the speed of the car exceeds 10 mph
130 km/hj.
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Checking

Checking should include the setting of the deceleration
valve {increased idling speed)} and the functioning of the
speed transmitter {cut-out speed),

A, Engine speed (sclenoid setting) :

1. Run the engine until it is warm and connect a tacho-
meter.

2. Disconnect the +cable from the solenoid and connect
battery voltage to the solenoid,

3. Rev up the engine and then release the throttle. Check
that an increased idling speed of 1 500 rev/min is ob
tained,

Make any adjustments by means of the solenoid ad-
justing screw and then recheck the setting by revving
the engine again.

CAUTION
The solenoid does not open the throttle valve, Its
function is merely to prevent the throttle closing
completely during engine overrun at speeds in ex-
cess of about 18,6 mph (30 km/h}.

B. Speed (functioning of speed transmitter):

1. Connect a test lamp (0.1 W max.) between the
tcable of the solenaid and earth, Place the lamp
s0 that it is visible from the driver's seat,

2. Test drive the car, declutch and let the car cruise at
about 25,0 mph (40 km/h]. Brake lightly and check
that the test lamp goes out at about 18.6 * 3.1 mph

[ {30 £ 5 km/h). (The functioning of the speed trans-
mitter can also be checked by listening for the time
at which the engine speed drops or by means of a
tachometer.)

The vacuum-controlled deceleration valve consists of a
soring-loaded valve cone, actuated by the vacuum in the
inlet manifold,

Checking

1. Run the engine until it has been thoroughly warmed
up.

. Connect a tachometer and adjust the idling speed to
875 rev/min.

Rev up the engine to 3.000 rev/min and measure the
time (with stop watch) between the release of the
throttle and the moment at which the engine returns
to 875 rev/min,

The deceleration time should be: 4—6 sec.




Adjustment

1. Connect the tachometer and run the enging until
warm,

2. Unscrew the adjusting screw until the valve closes
campletely,

3. Adjust the idling speed to the correct setting by
means ot the screw on the throttle housing,

4. Turn down the adjusting screw so that the engine
speed will be 1,600 rev/min.

5. Back off the adjusting screw twe turns from this po-
sition.

6. Make the fine adjustment of the idling speed by rmeans
of the adjusting screw on the throttle housing.

7. Check the deceleration time and make any necessary
fime adjustments,

‘ CAUTION
If the radiator fan cuts in while the deceleration
time is being measured, the readings will be faulty,
‘ This can be avoided by disconnecting the cable to
the thermal switch for the fan for a few moments [
| while the time is being recorded

Dashpot

The dashpot is installed on the throttle hausing and acts
to mechanically dampen the throttle valve when it shuts.

Checle

1. Run the engine until it has been thoroughly warmed
U,

2, Connect a tachometer and adjust the idling speed to
875 revimin,

3. Rev up the engine to 3.000 rev/min and measure the
Lime (with stop watch) between the release of the
throttle and the moment at which the engine returns
to 875 revimin
The deceleration time should be: 3—6 sec.

Setting

The retardation time can be altered by loosening the
dashpot’s lock nut and screwing it away from the throttle
stop {shorter deceleration time) or towards the stop
Honger deceleration time).

Basic setting

1. Run the engine until it is warm and check the CO
reading and the ignition setting,
2. Rotate the throttle lever and check that the dashpot's
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rod strikes the stop at 2 500 = 100 r.p.m. {use a tacho-
meter).
3. Rev up the engine and check that the engine speed

drops to idling speed with the prescribed delay (see
“"Check"”).

Delay valve

A delay valve is mounted in the vacuum passage between
the carburetor (throttle valve housing) and the vacuum
control unit of the distributor. The valve delays the for-
mation of a vacuum by around 6 seconds. The ignition
advance is therefore also delayed during acceleration and
the emission of nitric oxice INDNI is reduced,

Checking.

Checking is carried out by means of a stop watch, a tacho-

- meter and a stroboscope,

1. Connect the tachometer and stroboscope,

2. Let the engine run at normal idling speed.

3. a. Have an assistant open the throttle valve suddenly
and let the engine run at arcund 3.000 rev/min,
Take the time from the moment the throttle valve
was opened,

b, Check the firing point using the stroboscope light,
The vacuum regulator should cut in after 6 seconds
{* 2 seconds) and the ignition advance should be
increased,

Faulty delay valves should be replaced,

R-SYSTEM (EXHAUST GAS RECIRCULATION)

order to reduce the amount of nitrous oxide (NC, )
the exhaust gases, a certain portion of the gases must
e recirculated 1o the inlet side.

the EGR valve opens, a small quantity of the ex-
1 gases flows from the exhaust manifold via the
B crosspipe and the EGR valve to the inlet manifold.
EGR valve is controlled by means of vacuum from
throttle valve housing.

CAUTION
The white end of the delay valve should be towards
the vacuum control unit of the distributor, It is also
important that the valve is fitted with the shorter
hose running between the valve and the vacuum con-
trol unit of the distributor,

NOTE

When the suction line is to be disconnected le.g. in
conjunction with checking of ignition timing), al-
ways disconnect the hose at the carburetor (throttle
housing). There will otherwise be a risk of dirt ente-
ring and clogging the delay valve,




EGR two-port

The system includes the following components:
EGR-valve

PYS-valve

Vacuum holding valve

“Wacuurn release valve

EGR crosspipe

Throttle valve housing with two-port EGR connections
and connection for release valve.

AN

LGH, TWO-PORT SYSTEM

 EGH valve

. PV valve

, Holding walve {white end towards PYS valve)

. Release volve

T pOrt vOCuwm COnnetion

. Relgase vacuum connection

. EGR crosspipe

, Restriction, @ 0.2 in {g 5 mm}, cars with manual transmission

m-.lq'.‘_;rh.wm—

In the two-port EGR system, the opening of the EGR
valve |s regulated by two adjacent vacuum ports in the
throttle valve housing, a holding valve, a release valve and
a PV'S valve. When the EGR valve opens, a small propor-
tion of the exhaust gases are recirculated 1o the inlet man-
ifold,

VACUUM PORTS IN THE THROTTLE VALVE HOUSING
1, 2. EGR ports, PVS valve

3 EGR part, release valve

4, Vacuum outlet, distributor

As the throttle valve Is opened slightly and the valve passes
the two vacuum ports, a gradual increase in the vacuum i
abtained and, consequently, a gradual opening of the EGR
valve,

THE THROTTLE VALWE IS SLIGHTLY OPENED
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When the throttle valve is opened wide, whereupon the
vacuum in the ports diminishes, the earlier vacuum at the
EGR valve is maintained for about six seconds by means
of the halding valve,

s

ACCELERATION: THE HOLDING VALVE MAINTAINS THE
VACUUM AT THE EGR VALVE FOR AROUT SIX SECONDS

When the throttle valve is closed, the EGR valve must
also be closed to prevent rough idling of the engine, A
release valve is fitted for this purpose and the valve is reg-
ulated by an additional port located inside the throttle
valve housing. Thus, the vacuum maintained by the hold-
ing valve is released,

(= S—

§ fa6a

THROTTLE VALVE CLOSED: THE RELEASE VALVE AD-
MITS ATMOSPHERIC PRESSURE TO THE EGR VALVE

When the temperature of the engineg is below approx.
1049F {409C), the PVS valve shuts off the vacuum be-
tween the throttle valve and the EGR valve to improve
the running of the engine during the warming-up period.,

5 6255
ENGINE TEMPERATURE BELDW104%F (40°C): THE PVS

VALVE SHUTS OFF THE VACULIMBETWEEN THE THROT-
TLE VALVE AND THE EGR VALVE
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EGR service

1. Remove the throttle valve housing, EGR crosspipe
and EGR valve.

2. Clean the calibrated hole in the exhaust manifold by
means of a drill,

EGR two port, manual transmission: ¢ 0.20 in, fo 5 mm}

EGR two port, automatic transmission: o 0.39 in.

{® 10 mm).

3. Clean the EGH crosspipe by flushing with a suitable
solvent (e.q. trichloroethylens). Pipes with thicke:
deposits of soot should be cleaned by means of a
wirg and then blown clean,

4.  Clean the inlet and outlet of the EGR valve by
means of a rotary wire brush, Take care not to
damage the valve stem during cleaning of the out-
let,
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Flush out the valve with trichlorethylene. By means
of a vacuum tester, create a vacuum in the vacuum
connection to open the valve. At the same time,
blow cormpressed air through the valve.

Check the opening and closing of the valve by
means of the vacuum tester,

6.  Clean the hole in the inlet manifold wall by means
of a 0.39" (10 mm) dia, drill and remove any soot
deposite which may have tormed inside the mani-
fold,

6. Fitthe EGR valve with a new gasket. Connect the
hose from the PVS yalve,

7. Fit the EGR crosspipe to the exhaust manifold and
the EGR valve, Clamp the pipe at the throttle valve
housing,

Ensure that no electric cables or hoses can come
into contact with the EGR crosspipe.

8. Mount the throttle valve housing together with a
new gasket and connect the rubber bellows, the
vacuum hoses and throttle cable.

9. Start the engine and check that there are no leaks
in the system.
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10. Reset the counter unit for the EGR-service warning
lamp by pressing the push button on the counter
unit,

The counter unit is located at the flasher relay
bracket under the instrument panel.

THE PUSH BUTTON IS ACCESSIBLE by inserting
the hand under the guard panel.

The push button is located close to the wire con-
nection to the counter unit,

11, Replace the cover,

12. Fit the screen below the instrument panel.

Fault tracing

Faults in the EGR system — general

The following simple test can be carried out to ascertain
whether any faults occurring arise from the EGR system:
Disconnect ane of the hoses to the PVS valve and check
whether the fault remains, | This does not apply if the
EGR valve should stick.) If the fault remains, it is prab-
ably not connected with the EGR systam,

EGR valve

a. Checking valve movement :
Remove the hose between the PYS valve and the EGR
valve at the connection of the foimer. Suek the end of
the hose to create a vacuum of ar least 100 mm Hy
(4 inches Hgl at the EGR valve and then release the
pressure suddenly. The valve should now be heard 1o
close quite clearly, If the valve cannot be readily heard
to close, it should be removed for inspection. Faulty
valves should be replaced.

b. Checking the opening pressure.
Conneet a vacuun: purmp and gauge to the EGR valve
#s above. Check the reading at which the valve starts
to open. The valve stem s visible in the opening be-
tween the diaphragm housing and the valve body. The
Opening pressure should be 80 £ 5 mm Hg (2.4 + 0.2
inches Hg).

CHECKING THE OPEMNING PRESSURE
{The valve stem is visible at the arrow)

254-10 SAAB




Checking the PV'S valve

Check the valve by first disconnecting it and then blowing
through it. When the engine s cold the valve should re-
main closed. When the engine is warm, the valve should
open, Faulty valves shoulr! be replaced.,

Checking the cut-in speed (two port system)

1. Warm-up the engine and connect a revolution counter.

2. Rev the engine and check the opening of the EGR
valve. The valve should open at tast-idling speed (see
below). The valve stem is visible betwean the valve
body and the vacuum contral unit,

Typa Engine speed (fast idling) at
which the valve should open

EGR two port,
manual transmission | 2 600-3 200 rev/min

EGR two part,
automatic r:ansmissinr1 2 3002 900 rev/min

Checking the holding valve (two-port system)

1. Rev the engine to open the EGR valve completely
(approx, 3 000-23 500 rev/min).

2. Clamp together the hose between the releass valve
and the three-way nipple in the line to the EGR
vilve,

3. Let the engine drop to idling speed and check that the
EGR valve remains open for an additional 6 secands.

Checking the release valve {two-port system)

1. Rev the engine to apen the EGR valve completely.

2, Let the cingine drop to idling speed and check that the
EGR valve closes immediately,
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Fault tracing chart for EGR-system

Sympron

Probable fault

1. Engine runs poorly or not
at all at idling speed

2. Engine stalls when dropping.
from high speed to idling
speed

EGH valve stuck in open

position

Two-port system:
Release valve not warking

3. High emissions HC

4. Poor driveability with cald
anging

EGR valve has stuck

PWS valve constantly
actuated

25412

Fault tracing, remedy

See EGR valve (a) page
254-10

See release valve page
254-11

See EGR valve {a) page
25410

See PVS valve page
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PULSE AIR SYSTEM

Federal cars are equipped with a pulse air system.

In common with the air injection system, the purpose of
the pulse air system is to supply air to the exhaust gases
from the engine to bring about continued oxidation of
the hydrocarbons and carbon monoxide in the exhaust
Systermn,

The system comprises two check valves which are con-
nected 1o the exhaust manifold by means of dual inlet
pipes. The pipes open into the exhaust valves where the
exhaust gases are hot, which s important to achieving
efficient oxidation in the exhaust system,

The check valves are grouped so that one goes to No, 1
and No. 4 cylinders and the other to No. 2 and No. 3
cylinders.

PULSE AIR SYSTEM

SLSE AIR SYSTEM
| Check valves

. Destribution pipos
ini=t pipas

Air is supplied to the valves by means of a hose from the
air cleaner.

The function of the pulse air system 15 based on the
vacuums occurring in the exhaust system during the
pulses.

For a brief moment immediately prior ta the closing of
the exhaust valve (at the start of the suction stroke),

a vacuum is produced in the exhaust manifald where-
upon the check valve opens and a small amount of au

is sucked into the exbaust manifold.

Inspection service

Remove the hose between the air cleaner and the check
valve and check that it is free from dents or cracks.
Run the engine at idling speed and check that air is
sucked through the check valves. Suction shoulit be fel
with the thumbs placed over the openings.

CHECKING THE PULSE AIR 5YSTEM

Exhaust manifold
In the event of the exhaust manifold or pulse air inlet

pipe being replaced, align the latter before mounting the
exhaust manifold,

AV 84 e 10 6 )
-

DAL ) e DTSR e ] el
e

BV R b ) )

ALIGNING THE PULSE AIR INLET PIPES
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OXYGEN-SENSOR REGULATED CI-SYSTEM
(LAMBDA, |

General

Cars for California and high-altitude districts are equip-
ped with a special continuous injection system combined
with an electronic control system which is regulated by
an oxygen sensor (alse known as Lambda sensor) located
in the exhaust manifald.

The cars are also fitted with a three-component cata-
Iyt converter which is located between the exhaust
rrivitald and muffler in the exhaust pipe

OXYGEN-SENSOR REGULATED CI-SYSTEM

1. Electronie cantrol unit
2. Oxygen sensor

3. Modulating valve

4, Throttle switch

5. Rolay

6. Catalytic converter

The three-component catalytic converter is capable of
reducing the content of CO, HC and NO,, in the exhaust
gases down to the prescribed limits, on the condition
that accurate regulation of the air-to-fuel ratio can be
maintained under all driving conditions. The chart
below shows the extremely narrow range within which
the converter can work. Should the air-to-fuel ratio
move outside this field, then the limit governing one or
more of the relevant gases will be exceeded.

The sensor-regulated injection system ensures that the
air/fuel mixture is continually kept within the limits
shown,

% o' km

k . o

13 14.% % kg airdken funl

5 5700
AIR/FUEL RATIO AND EXHAUST GASES
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General description

Oxygen sensor regulation is a further development of the
Cl system, designed to ensure more precise control of
the air-to-fuel ratio,

The system consists of an oxygen sensor, located in the

DEE

exhaust manifold, which transmits a signal to an elec-
tronic control unit which in turn controlls the fuel
system by means of a modulating valve.

The exhaust gases flow through a catalytic converter
which keeps the content of CO, HC and NO,, in the
exhaust emission within the prescribed limits.

Control wnit

@ N

S 5708

OXYGEN-SENSOR REGULATED CI-SYSTEM

Throttle valve switeh, full-losd ansichiment
Qxygen sensor

. Catalytic convarter

Modulating valve
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Oxygen-sensor regulated fuel system

In contrast to the earlier Cl-system, the oxygen-sensor
regulated Cl system has an additional contral function:
regulating the pressure in the pressure regulating valves
in the fuel distributor. Thus, the pressure drop at the
control plunger slots is regulated, thereby governing the
amount af fuel flowing to the injection valyes,

Fuel then flows from the line pressure passage in the
fuel distributor through an arifice into the lower cham
bers of the pressure regulating valves. The chambers are
connected in series, Fuel flows Trom the Tourth chambaer

to a modulating valve which regulates the return flow
to the fuel tank and thereby the pressure upstream of
the valve,

Since the pressure difference between the upper and
lower chambers of the pressure regulating valve is al-
ways constant (approx. 0.1 bar; 1.4 psi]' the pressure
above the diaphragm is also regulated accordingly.
Thus, the pressure drop at the metering slots of the con-
trol plunger can be varied between approx, 0.1-0.3 bar
(1.4=5.2 psi).

FUEL DISTRIBUTOR

25416

Line pressure

Upper chamber pressure
Lower chamber pressure
Injection prossure
Caontrol pressure

Return, no préssure




FUEL SYSTEM
Line pressure
Upper chamber pressure

Lower chamb=er préssura

il

Injection préssure

Contral pressurs

N

Return, no pressu e

% Gae7
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Modulating valve Closed
The modulating valve comprises an injection valve of
modified design from the EBI system. The valve operates
iopens and closes) at a constant frequency of 70 Hz as
5000 as the engine is running.

Frequency 70 Hz (0.014 sec.)

56714

PULSE RELATION

LY TAH]

During the warm-up period (before the catalytic conver-
ter has started to work), or in the event of a fault aris.
ing in the system, a fixed pulse relation of 60/40 will be
obtained, i.e., the valve will be open for 60 % of the
time and closed for 40 %. This is roughly the average
relation when the enigne is idling or parially loaded,

A longer opening interval ( e.g. B0 %) will create a richer
airffuel mixture.

A shorter opening interval {e.g, 40 %) will create a leanar
air/fuel mixture,

Enrichment of the mixture when the engine is under full
load is achieved by means of a switch on the throttle
valve. This fixes the opening interval at approx. 45 %,
which gives a richer mixture than an opening interval of
approx, 30 %, which would oterwise be the case under
full load.

MODULATING VALVE

LOCATION OF MODULATING VALVE

The pulse relatan is the relationship between the time
the valve 1s open to when it is closed, Through variation
of the pulse relation, it is possible 1o regulate the
pressure in the chambers of the pressure regulating
valves,
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Oxygen sensor

OXYGEN SENSOR

The oxygen sensor looks rather like a spark plug and
comprises a primary cell with a solid electrolyte. The
electralyte consists of a ceramic material = zirconium
oxide — which has been temperature stabilized through
the addition of a small amount of yttrium oxide.

The electrolyte is in tubular form with one of the ends
blanked off. The surface has been coated with platinum
to make it electrically conductive,

The outside of the electrolyte is exposed to the exhaust
gases and the inside to ambient air. When there is a dif-
ference in the partial oxygen pressure between the out.
side and inside of the tube, there is an increase in voltage
which raises the ideal air-to-fuel ratio.

This voltage increase is then amplified in the control unit
and used to regulate the impulses transmitted to the
modulating valve,

DXYGEN SENSOR
1. Primary cell

2. Exhaust gases
3. Ambient air

The oxygen sensor must be kept at a specitied tempera-
ture (above 6009 F/320°C) to work efficiently. The
modulating valve is therefore governad by 2 fixed pulse
relation {60/40) until the sensor reaches its working
termperature, The sensor must be replaced after 15,000
miles as the strength of the output signal decreases with
age. Accordingly, a mileage counter has been fitted
which actuates a warning lamp (EXH) after 15,000 miles,
The counter should be reset in conjuction with replace-
ment of the sensor.
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Electrical system, oxygen-sensor regulation
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ELECTRICAL SYSTEM

Stareer

R R R

Contral wnit
Oxygen sensor
Maodulating valve
Throttle valve switeh
Sensne caguinting ralay

Bouipmant,

Current 1o theoxygen sensor regulating relay 15 supplied
tram the pump relay (Cl-system) when the fuel pump is
operating and from terminal 30 (battery +) via the star-
ter moter. Thus, power goes to terminal B of the con-
trod wret and to terminal 15 via the modulating valve,
The thiottle valve switch actuates the control unit across
termmals & and 7 which are grounded when the throttle
walve 15 fully apen A pulse relation with langer opening
intervals is thereby achieved, providing a richer fuel/air
mixture,

i he oxygen sensor i3 connected to terminal 2 of the

25420

Pump relay (Clsystem)
suﬂlﬂsllull Bk SORGOF CiFCuil
Connecting pece for connection of pulse measuring

control unit and is grounded through the exhaust mani-
fold, The cable to the oxygen sensor is provided with a
suppressor harness which is connected to terminal 4

of the control unit,

A test cireuit with a connector piece is included to enable
pulse measuring equipment 1o be connected.

The connector piece 15 located at the relay holder and
cables run to terminal 17 {-) on the contral unit and
terrmmal 15 (¢) in the primary circuit of the ignition
SYSTEM,




Removal and fitting of oxygen sensor

Before fitting the oxygen sensor, coat all threads and
gaskets with an antiseize compound (e.g. Never Seize
or Molyeote 1000)

MN.B.
The joint between the oxygen sensor and the ex-
haust manifald must be gas-tight. Check that the
other joints between the cylinder head cover and
the mutfler are tight.

CAUTION
The oxygen sensor is highly sensitive to knocks and
must be handled carefully,

Dightening torgque 40 Nm (29 ft.1b.)

Reset the counter unit for the EGR-service warning
lamp by pressing the push button on the counter unit,
The counter unit is located at the flasher relay bracket
under the instrument panel.

THE PUSH BUTTON IS ACCESSIBLE by inserting
the hand under the guard panel.

The push botton is located close to the wire connec-
tion to the counter unit,

Removal and fitting of modulating valve

M.B.
During removal and fitting of the modulating valve,
prevent the rubber valve retainer from coming into
contact with gasoline.
The rubber is of a special grade to prevent vibra-
tions from the valve being transmitted to the body,
The rubber swells considerably if allowed to come
into contact with gasoline,

OXYGEN SENSOR

-
i i s

1. Disconnect the electric cable.

2. Disconnect the small-bore line ta the modulating
valve, Grip the hexagonal nut closest to the hose
(14 mm across flats] and undo the valve nut (17 mm
across flats)

3. Disconnect the modulating valve return line from
the warm-up regulator, from the fuel distributor
and the joint in the return line on the latter.

4. Remowve and disconnect the valve and return Lines,




1. Fit the valve and return lines,

9. Connect the return line from the modulating valve
ta the fuel distributor, 1o the fuel distributor return
line and to the warm-up regulator,

Fit new seals
2. Connect the small-bore hose to the valve.
4. Connect the electric cable to the valve.

Removal and fitting of control unit

1. Slide the passenger seat as far back as it will go.
2. Remove the cover plate fram in front of the control
umit,

3. Press the catch to the side and disconnect the cable
connector from the contrel unit.

A_ Remove the three control unit retaining screws and
remove the control unit.
Fit in the reverse order.
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Throttie valve switch, fitting position

Fit the throttle valve switch in such a way that when the
throttle valve is fully open there will be clearance of
between 0.008 and 0.20 in. (0.2 and 0.5 mm) at the
switch lever.

CAUTION

The switch will be damaged if the lever is pushed

in too far,
Fault-tracing S

. o D

Before tracing possible faults in the oxygen-sensor regu- K-lETRONIC
lating systemn itself, make sure that the symptoms are TASTVERHELTNIS
not caused by mechanical faults in the engine, ignition A-REGELUNG

system or other companents in the injection system.
For example, an incorrectly adjusted exhaust valve may
have a considerable effect on regulation of the system.

Measuring the pulse relation
A special testing instrument—designated Bosch KDJE
7453~ s available for measuring the pulse relation,

The equipment is connected to a special 2-pole test
socket, located by the relay holder.

H-IETRONIC
TARTVURHALTHIS
A REGELLNG

It is also possible to use certain types of dwell angle
testers. The scale values must be corrected accord-
ingly and possibly also marked on the scale itself,
Connect the tester to battery voltage,

Conneet the primary connections of the dwell angle
tester as follows:

e = : J

The reading on the instrument indicates the proportion
of the pulse that the valve is open.

Example With a pulse relation of G0/40, the instrument
will indicate 60+ 10%.




Measuring with engine switched off:

With the engine switched off, connect a jump lead across
terminals 30 and 87 in the relay holder) and switch on
the ignition. The modulating valve should then operate
audibly and evidently,

1. With the sensor connected, the reading should be o 2 4 & 810
60+ 10 %. This is a fixed pulse relation which is main- i e e
tained before the sensor has reached its working tempe- x10 %
rature and in the event of the sensor being defective. n i

2. By disconnecting the cable trom the oxygen sensor
and grounding it, it is possible to obtain a reading in
axcess of 75 %. Greatest scope exists here for the
requlating system to enrich the fuel/air mixture, i

3. When the sensor cable is disconnected from ground,
the mixture will first become leaner and the reading

will gradually drop to below 50%. It will then increase o
0o 2 4 8 10
again and steady at 60:10%, Reconnect the sensor x10 %
cable. S5
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4. Depress the throttle valve switch operating lever so
obtaining a fixed stroke ratio for wide-open throttle,
The following stroke ratio figures have been issued:

— Model 1979, excl. Turbo
— Model 1979, Turbo

— Model 1980—, excl. Turbo
— Model 1980—, Turbo

Measuring with the engine running:

With the engine running, it is possible to observe varia-

tions due to the regulation of the pulse relation,

1. When the oxygen sensor is cold (up to about 1
minute after cold starts) a fixed pulse relation will be
obtained. Reading: 60L10%,

2. When the engine is warm and the CO-value set correct-
ly, at ilding speed, the reading should oscillate around
the centre of the scale,

If the system is operating close to one of the ends
of the scale, there is a danger that there will not be
sufficient scope for satisfactory regulation in s qiven
direction. In such a case, an automatic monitoring
system will cut in (after a certain delay), where-
upon the system will be regulated at a fixed pulse
relation (60 % — open).

55732

PULSE RELATION 45/85 (Mot valid far Turbe cars)

x10 %
. £ 5
PULSE RELATION 80/20
[TURBO)
& B & 8 10
x10 %
5857

58123
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Fault tracing scheme (oxygen sensor regulated Cl-system)

H-IETROMNIC
TASTVERHALTHIS
AR GELUNG

BOSCH

le—=l [

LB 1he oxvgen sensor cable: Pulse relation

Yes

If the engine is warm, let it cool far
about 3 minutes. Connect the pulse
relation messuring instrument,

v 2

Switch an the gretian, Dsconnect thae fual
pump relay and cannecl @ jump (ead scross
terminals 30 and 87 1n the rolay holder
Audibile and apparent operation o modu-
lating valve. Pulse relatian 60 T 10%.

A0 Wil Lk 4 Tew secondl Lelane the cun
frol unit regulates the pulde relanan requ-

larly. )
[

* —

*

Madulating valve ope Modulating valve not
rating but incorract operating. Reading
pulse relation, pther than G0 % or 0.

Madulating valve ope-
rating,. no reading.

i v

l

Check that the men Check the modulating
SUF NG BOUIRMEnt is valva: Coil resistance,
praperly connected. 2w Johm,

Check the pulse re-

Check that the mea-
LUFING Bouipmant is
properly connected.

lation, |& the pulse K
relation as specified?

. 4
[ Cheek the wiring,

Dlsconmnect the oxy Mo oK
gen sensor line, Pulse
riplatian should *

approsch G0 %

Control umt de-
You fEctive,

Cxygon senaai dde-
fective

|
Disconnect the ling fram the axygen sen
sar, Mo change in pulse ralation, Ground No

axceeds /5 %, (Greater than B0 % = 1oo
rich)

4

sam

v

25426

Yes Mo

hseannact the cahle from grownd-
Pulse ratio less tharn 50% (under G0N =
100 lean) and then slowly increases 1o-
wards 60 T 10%.

Test the circuit be-
twean terminal 2
an the control unit
and 1heé oxygen san-

v _

S0r.
| OK

Contral unit defec-

Continued an next page, i




L

5

— Model 1979 Std 45 %
b2 | Model 1978 Turbo B0 %
Model 1980— Std 65 %

— Model 1980- Turbo 85 %

Open the throtle valve wide and read off
the pulse relation (full-load condition), A
The following stroke ratia figures apply
to the various models:

— Model 1979, Standard

ABERLE%

Maodel 1979, Turba BO%E5 %
Madel 1980, Standard BE R L5 %
85 xE5%

Model 1980—, Turbo

yes

6

Run the englne until it is warm and then
connect CO-meter. | The oxypen sensor
cable should be disconnected and nat
grounded anywhere,) Adjust the CO-
gglding at idling speed to around 0, 75%

No
Check the thwostie
valve seritchs and
CONYeCT s,

Not possibie

Yog

-

2

Cannect the oxygen sensor cable: CO-
reading set 19 less than 0.4 % CO.

to

Check the Cl-systam,

Increwse engine spoed
to 1,500 rov/min: CO.
raading now less than
0.4 %,

N

Yus

Leakuge ar branch
Pipe or axygen sen-
$OF, OF incarrec
valve clearance,

Disconmeect the axy-
aen sensor calsle:
leling becomes un-

ovan and then steady.

Ground the oxygen
sensor cable: CO-
reading incranses
rapictly,

MNe

]

Modulating valve
defect ive.

Oxygen sensor de-
foctive,

8

..{

Make final fine adjustment of idling

speed,

25427




Fault tracing scheme (electrical system)

25428

Disconnect the connector from the con-
trol wnit,

2

Switch on the ignition. Disconneect the fuel
pump ralay and connect o jump lead across
terminals 30 and B7 in the relay holdar,

: 3

Check the voltage at the control unit con-
nection: Connect o volt mater Across tormi-

Mo

el 8 {4) and ground. The meter will indi-

Yus

Yes

cate the battery voltage,

| Fit new relay.

4

Measure the voltage across 8 (+) and 5 (-}
at the control unit:
Meter indicates bartery voltage,

Disconnect the axy-
gen sansor ralay snd
read off the voltage
in ther relay holder
NEross:

1. 30 (+) and B7 ()
2. BB () and BS ()
Readings indicata
battery voltage.

Lﬂq

1. Check the volt
age ot 30 1 the
ritloy holder aned
the circuit be-
tween BT in the
retlay holder and 8
on the contral
unit,

2. Check the volt-
topge st 86 i 1he
relay holder and
the circuit b
twieen 855 in the
rilay holde and
faraund,

Mo

Yes

Continued on next page,

\J

Check the cireuit be
twien b on contral
url and graund,




l

b

Measure the voltage across 8 (+) and 16 [-)

on the cantrol unit:

Meter indicates battery voltage,

Yas

6

Measura the voltage across 15 (+) and 16

(<] on the contral unit:

Metaer indicates battery voltage.

Yes

& No

Disconnect the con-
nector from the mo-
dulating valve and
measure valtage at
connactor:

Battery voltage ob-
tained aeross one
terminal and ground.,
0 reading obtained
across other termi-
nal and ground,

Me

psoka

Chack the circuit be-
tween 16 on control
unit and ground.

Check the circuit be-
twean the modulating
valve and terminal

87 b on the oxygen
sensor relay,

oK

o

Uging and ahm-
moter, measure the
résistance across the
modulating valve:
2-=3 ohm.

Yos 4

Check the circuit
between terminal 15
on the control unit
and the modulating

Ne

Disconnect the cable at the oxygen sen-
sar und check the circuit botwesn the
oxygen sansor and terminal 2 an the con-

tral unit (ohmmiter),

Yos

!

8

Check the cireuit batwasn the suppressar
harness on the oxygen sensor and termi-
nal 4 an the control unit luse an ohm-

e,

.

9

By means of an ohmmerter, check the ac-
celaration enrichment circuit between
terminal 7 on the contral unit and ground:

Throttle valve closed: =
Throttle valve apen: 0

—||

¥
| Fit new relay.

Fit i modulating
valva,

Check throttle valve
switch.

OK

Check the circuit be-
twean the throttie
valve switch and ter-
minal 7 on the con-
tral unit, and ba-
twean the throttle
va b switch and
ground.
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CATALYTIC CONVERTER

Final cleaning of the exhaust gases is by means of a three-
component catalytic converter. located in the exhaust
system between the engine andithe muffler.

On the condition that the oxygen-sensor requlated

Cl systemn ensures an ideal air-to-fuel ratio in addition to
oxidizing the CO and HC content, the catalytic converter
can also reduce the NO,, content. The end products are
then COg, Ha) and Na.

The catalytic canverter comprises a ceramic material
insert af haneycomb design. The walls are coated with
catalytic material, viz. platinum and rodium.

Cars with catalytic converters must never be taken with
anyting other than lead-free gasoline. This is because
lead destroys the reactive properties of the converter.

Mournding

The converter is connected to the exhaust pipe by means
of flanges, with a conical flange seal at the front and a
flat seal at the rear.

254-30 SAAB

CATALYTIC CONVERTER

CATALYTIC CONVERTER
1. Ceramic insert

2. Channels

3. Cotalytic coating



RAD'ATO R, COOLING SYS- by-pass passage to the water pump will be closed. This

TE M forces all coolant to circulate through the radiator,
Coolant does not circulate through the expansion tank,
since this serves merely as an expansion area, and as a

General container for bleeding and topping-up fo the cooling
system.

The cooling system is of pressurized type with a cross- A bleeder nipple is located in the thermostat housing

flow radiator and expansion tank. The water pump is lo- cover, A hose runs from the top left corner of the

cated in the engine block and is powered by a beyel gear radiator to the expansion tank for bleeding of the

from the idler shaft. The thermostat is located in a s radiator.

ing bolted to the front end of the cylinder head. The ra-
diator fan is electrically driven and controlled by a ther-
mastat. When the pump is working and the thermostat is
closed, coolant circulates through the cylinder block, cyl- ‘|
inder head, inlet manifold and then through a by-pass pas-
sage back to the water pump, When the heater valve is
open, coolant will also circulate through the heat exchang-
er. When the thermostat is open, coolant will also circu-
late from the thermostat housing, through the radiator,
expansion tank and back to the water pump,

When the engine is running at a very high temperature

li.e. when the thermostat is practically wide open), the

JWAY THERMOSTAT,
AS FROM MODEL 1877
1. To radiaror

2, From engine block

3. To water pump

Hakny

un

COQOLING SYSTEM

1. Radiator

2. Water pump

3. Thermostat housing

4. Water cutlet line (inler manitold)
5. Heater valve, open

6, Heater valve, shut

7. Heat exchanger

B, Expansion tank
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AUXILIARY COOLING SYSTEM — Air cooled oil cooler for cooling of the engine oil or

automatic transmission oil. The cooler is located be-
For the cooling system to be able to cope with more low the left headlamp.
demanding conditions, a number of additional auxiliary
cooling systems are available for certain car maodels, and
for certain markets with extreme temperature conditions,

T ——_ . .,

Y nimum’ it

~ Twin-cell-row radiators.

-

— Awxiliary radiator fan located to the left of the

i
standard fan = - __ ﬂ.‘é

In versions with an engine oil cooler, the radiator hoses
are cannected to an adaptor between the oil filter and the
cooler housing end-piece. The adaptor contains a thermo-
stat that opens circulation through the oil cooler when
the temperature exceeds 164°F (76°¢).

—~ Water-cooled oil cooler for cooling of the engine oil
or automatic transmission oil. The cooler is located
in the hose between the radiator and the water pump,

In versions with transmission-oil coolers, a thermostat
connected to the transmission is included in addition to
the oil cooler and hoses,




REMOVAL AND INSTALLATION

Y

. Drain the coolant.

2. Undo the clips on the radiator hoses and disconnect
the hoses from the radiator.

3. Disconnect the leads to the radiator fan and thermal
switch and remaove the ignition eoil,

4. Remove the two bolts in the upper radiator member,

and lift the radiator out of the car, pulling the top of

the radiator slightly backwards,

Installation is carried out in the reverse arder. Make sure
that the guide pins in the bottom of the radiator locate
in the corresponding holes in the lower radiator mem-
ber. Make sure that the rubber buffers are in position,

TEST PRESSURIZATION

Leakage in the cooling system can often be difficult to
detect because the system only develops full pressure
when the car is actually being driven. A good method is
to pressurize the system with a pressure tester, where-
upon the radiator, hoses and seals can be checked out.
The maximum permitted fauge pressure is 1.0 bar (kp/
cm?, 14 psi), A pressure tester can also be used to check
the apening pressure of the radiator filler. Opening pres-
sure, section 022,

INSPECTING THE RADIATOR

If the radiator has been removed from the car, it can be
tested for leakage by being immersed in water with the
tube opening plugged and supplied with compressed air.
The maximum test pressure is 1.2 bar (kp/ecm?2,).
Leaks, if any, can be repaired by soldering. The use of
proprietary sealing agents added to the coolant should
only be resorted to in emergencies, as these agents are
apt to clog the jacket and tubes and interfere with free
circulation, The cells of the radiator battery may some-
times become blocked with dust, insects, etc. with re-
duced air flow as a result. If so, wash the radiator and
blow it clear with compressed air,
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CHANGING THE COOLANT

1. Hemove the pressure cap from the expansion tank,

2. Drain the coalant through the radiator drain cock and
the drain plug in the engine block.

3. Close the drain cocks and fill the systermn with new
coolant. Open the bleeder nipple on the thermostat
housing until coolant escapes through the nipple.

4. Start the engine and run it until it is warm. Let it run
at moderate speed and with the heater controls sel Lo
maximum heating, Continue topping up as air is ex-
pelled from the system.

CAUTION
Re very careful it far any reason the coolant should
be boiling when you are about to remove the radia-
tor cap. Loosen the cap gently and allow steam to
escape before taking the cap off, Never add large
guantities of coolant when the engine is warm, as

| this may crack the cylinder block, [
i

NON-FREEZING COOLANT MIXTURES

During the cold season the coolant must be mixed with
anti-freeze, as pure water is liable to freeze and burst the
eylinder block. Ethylene glycol is recommended as an
anti-freeze fluid, For maximum protection against freez-
ing and rusting the glycol dosage should be 4050 per
cent i.e, 5 imp, quarts (5 liters) of glyeol. Use anly the
glycol grade recommended (see section 022 for details).
Saab glycol can be used with good result all the year
round for two years at a time. Other recommended gly-
col grades should be changed every year. If ordinary
water 15 used in the summer season, an antirust agent
should be addes, N.B, When anti-freeze is added, it must
be premixed with a suitable quantity of water since full
circulation of the coolant is not achieved before the
thermaostat hos opened,

CLEANING THE COOLING SYSTEM

1. Drain off coolant.

. Flush the system with clean water.

3. Fill the system with clean water containing a com-
mercial solvent, following the manufacturer's direc-
tions for use.

4. Run the engine warm to start all the coolant circu-

lating.

. Stop the engine and wait a few minutes before draining

off the coolant.

. Flush the systerm again with clean water; this time,
flush the engine and radiator separately and in the
reverse direction to the normal coolant circulation,
The engine jacket should thus be flushed from the
cylinder head down, and the radiator from the left
connecting pipe, Remove the thermaostat first,

ha

dq]
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7. Flush out the heater core, likewise in the reverse di-
rection to the normal flow.

8. Check the operation of the cock in the line 10 the
heater core.

9, Fit the thermostat, water outlet pipe and hoses and
check the system for leakage. When cleaning the coal.
ing system, check also that the radiator averflow pipe
is not blocked by dirt, If the method of cleaning de-
scribed here fails to clear the radiator of deposits, it
should be removed from the car and sent to a radiator
specialist,

WINTER THERMOSTAT

A winter thermostat with an opening temperature of
929C (198°9F) is available as a spare part.

This thermostat is only intended for winter use in mar-
kets with very severe climates, i.e. Nordic countries,
Canada and the northern states of USA, It should be re-
placed by the standard 88°C (190°F) thermostat at the
end of the winter.

Winter thermostats MUST NOT BE FITTED TO TURBO
CARS.
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262-1

Stick a strip of tape across the
intake ports in the cylinder

Remove the intake manifold.
head,

Disconnect the positive cable

Drain the coolant, including
that in the engine hlock.
fram the battery.

WATER PUMP
REMOVAL
Remove the alternator.

1
2
3"
4




5. Disconnect the water hose from
the water pump cover, release
the altermator mounting and fold
it down to the side.

6. Remove the water purmp cover, If
the cover proves difficult to
remove, heat the engine block
around the pump cover.

7. Remove all gasket remants from
the engine block joint face.

B. Withdraw the pump unit fram the
engine block, using tool
83 92 649. Make sure that the
nut unit of the tool is threaded
fully onto the pump shaft and
that it does not jam the pump
drive as the pump is withdrawn.

9. Clean the bearing sleeve and the
recess in the engine block in
which the impeller runs.
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To dismantle the water pump after it
has been removed (see the correspond-
ing section in the Service Manual).

&
n
Water pump
l. Gasket
2. Impeller
3. Water pump seal
4, Seal

5. Ball bearing circlip
6. Ball bearing

7. Pump shaft

To assemble pump kit No. 83 67 674

l. Check the gear punp drive and
the tail-end pump shaft bearing
in the engine block. The pump
shaft must not hind as it is
fitted into place.
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2. Press the ball bearing onto the
purp shaft., Use fitting sleeves
83 20 551 and 83 92 524.

S1303

Fit the circlip into its groove
in the pump shaft.

2624



To fit the water pump

1. Clean thoroughly the joint face for
the pump cover, and measure the
distance from the joint face down
to the bearing shoulder. The
dimension should be 2.42 in %
0.006 (61.5 + 0,15 mm).

S| 306

Fitting tools

=
"

Fitting sleeves 83 90 551 and
83 92 524
Press tool 83 92 649
Fitting sleeve B3 90 536
Restrainer 83 92 672
Nut 83 56 305
Sleeve
Shims
Depth vernier gauge
wrench

6157015
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If the dimension is larger, fit
the appropriate rnunber of shims

0.004 in (0.10 mm)} B8 18 312
0.008 in (D.20 mm} B8 18 320

until the correct dimension is
obtained.

4.

2626

0il the pump shaft teeth and
journal with engine oll. Fit the
pump shaft, together with the
bearing and circlip, into the
engine block.

Ensure that the teeth engage
smoothly and that the shaft
enters freely into the tail-end
bearing.

Press the pump shaft down into
the engine block, using press
tool 83 92 649 and fitting
sleeve B3 90 551. Use the torque
wrench and tighten to a torgue
of 10 Nm.

If the pump shaft is in the correct
position, the depth from the joint
face to the bearing will be 2.14 in
t 0.006 (54.5 t 0.15 mm).

Cil the seal and fit it anto the
purp shaft with the spring ring
side facing upwards. Press the




seal down anto the bearing,
using fitting sleeve 83 90 551
and a plastic mallet.

5. Fit the upper seal, using
fitting sleeve 83 90 536 and a
plastic mallet.

6. Fit the impeller onto the shaft

and secure it in position using
restrainer 83 92 672 and nut

83 56 305, Use the restrainer to
prevent the impeller fram
rotating, so that no leads will
be applied to the teeth when the
nut is tightened. N.B. The shaft
end and nut have left-hand
threads.
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Tighten to a torque of 15 Nm.

The pump shaft will turn slight-
ly during fitting, and the flank
clearance then arising must be

followed up with the restrainer.

Mote:
The torque must not be exceeded,
the shaft is brittle and can break.

Note:

The nut must be released clockwise,

and the restrainer must therefore be
fitted for the opposite restraining

direction.

Ramove the nut from the pump shaft.

8. Fit the pump cover without its
gasket, and check that the cover
is clear of the purp shaft and
impeller.

9. Remove the pump cover, fit the
gasket and refit the cover.

2628
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10.

11.
12.
13.
14.

13,

16.

Connect the hose to the pump
COVEL .

Fit the alternator mounting.
Fit the intake manifold.
Fit the alternator.

Connect the battery cable.

Fill the cooling system with
coolant.

Start the engine and let it run
at idling speed until the ther-
mostat has opened. Avoid
revving-up the engine during
this running-in of the new pump.

262-9



THROTTLE CONTROL

THROTTLE CONTROL CABLE

CABLE CONTROL
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Removal

1. Disconnect the throttle cable at the throttle housing
and remove the sheath from the bracket.

3 Remove the safety padding below the instrument
panel,

3. Unhook the cable trom the accelerator arm,

2mn-2




4: Unscrew the grommet in the dash panel and remove
the cable.

Fitting

. Fit the grommet in the bulkhead.
. Connect the cable to the accelerator arm.
. Fit the safety padding below the instrument panel.

. Fit the throttle cable to the driver (throttle-valve arm).
. Fit the cable sheath to the bracket and adjust the ten-
sion of the cable to eliminate play in the accelerator,
6. Press the accelerator down to the floor and check

that the throttle valve is wide open.

& Wk -

ACCELERATOR PEDAL
Removal
1. Remove the safety padding below the instrument panel,

2. Unhook the throttle cable and remove the pedal assem-
bily.
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TURBO SYSTEM

which produces more effective combustion of the mix-
ture and an increase in power output and torque. With a

Supercharging, general supercharged engine, it is possible to achieve performance

that is comparable to that of a larger engine, while, at the
In contrast to conventional engines, a supercharged en- same time, maintaining the advantages of a smaller engine
gine provides improved charging on the induction stroke, with respect to fuel economy, space, weight, etc.

1. Turba-compressor

2, Charge pressure regulator
3. Pressure switch

4, Turbia ingtrument

TURBED ENGINE

£, Suction pipe 9. Oil supply line

6. Pressure pipe 10, Ol return line

7. Bellows pipe 11. Coaling air pipe

B. Exhaust pips 12. Exhaust pressure line

sanB 2911



Turbocharging

Turbocharging is achieved by means of a turbo-compres-
sor which implies utilizing the exhaust gases from the en-
gine to drive the turbine,

The exhaust gases are led to an exhaust gas turbine, causing

the turbine wheel to rotate. The turbine wheel is mounted
on the same shaft as a compressor impeller which rotates
at the same speed.

The compressor is located in the induction system where
it effects an increase in the charging pressure in the com-
bustion chamber.

§ Gas

TURBO-COMPRESSOR

291-2 sSAAB




The Saab Turbo has been designed 1o start operating at
relatively low engine speeds, in order to provide increased
torgue at enging speeds typical of normal driving condi-
tions, In contrast 1o the Saab Turbo, earlier turbochargers
have been designed po provide increased performance,
which implies that they are only utilized at full throttle.
The turbine shaft which rotates at very high speed has
been very accurately balanced, The shaft is mounted in a
floating sliding-contact bearing through which there is a

it

relatively high oil flow. Thus, during rotation, the shaft
floats on a film of wil,

The lubricating oil is supplied by the engine lubricating
system through a special line running from the oil pump.
Return oil flows through a relatively large-bore pipe back
to the sump.

Sealing between the shaft and the bearing housing consists

of sealing rings (piston ring type) installed in grooves in the
shaft,

. Turbin housing
. Bearing housing

- Inlet air
- Exhaust gases

Radial bearing
Axial bearing

. Turbo shaft

- Turbine impeller

WND M s

Compressor housing

. Compressor impeller

F 8

TURBO-COMPRESSOR, SECTION

. From exhaust manifold

. To exhaust pipe

. From air cleaner

. To inlet manifold

. Lubricating oil line

. Lubricating oil return pipe

TADOG® B
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Charging pressure regulation

The charging pressure in the inlet manifold is governed
mainly by the speed and loading of the engine. However,
under high load conditions, the charging pressure is lim-
ited by a charge pressure regulator.

The charge pressure regulator is located on the exhaust
side of the engine and controls the exhaust gas flow by
means of a by-pass passage at the side of the turbine,
When the load on the engine is normal or below normal
the charge pressure regulator valve (waste-gate) is closed.
As the load increases and the charge pressure approaches
the preset limit, the waste-gate opens, which decreases
the load on the turbine by allowing exhaust gases to flow
through the by-pass passage.

0D )

- Inlﬂt 8 ir

The charge pressure regulator contains a spring-loaded
diaphragm valve which is kept closed under normal con-
ditions by means of the spring. The vaive is connected by
means of a pipe to the exhuast manifold and is actuated
by the exhaust gas pressure. Presetting of the charging
pressure is achieved by adjustment of the spring.

The valve spindle of the charge pressure regulator is
cooled by means of a pipe running from the compressor
to the charge pressure regulator bearing houwsing.

CAUTION |
Mewver increase the preset pressure as specified in
section O as this is likely to damage the engine.

|

H
d4

& bl

ENGINE IDLING

- Exhaust gases

1. Turbo-campressor
2. Turbin impeller

3. Compressor impeller
4, Charge pressure regulator
5. Pressure switch

G, Throttle valve
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IO

- Inlet air
- Exhaust gases

PARTIAL LOAD

po
<l

ool —

g o

QOO0

- Inlet air
- Exhaust gases

FULL LOAD

i an

5586
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- Inlet air

- Exhaust gases .
OVER-PRESSURE IN THE INLET MANIFOLD AT FULL

E

LOAD (E.G. STICKING CHARGE PRESSURE REGULATOR)

Over-Pressure guard

To prevent overstressing of the engine in the event of
tailure of the charge pressure valve, an over-pressure guard,
which is actuated when the charging pressure in the intake
manifold exceeds the preset limit, is provided. The over-
pressure guard comprises a pressure switch connected to
the inlet manifold by means of a hose. When the charging
pressure exceeds a preset limit, the switch will break the
current to the fuel pump.

A rotar with a built-in centrifugal switch prevents over-
revving of the engine by breaking the ignition at exces-
sive engine speeds.

A pressure gauge showing the charing pressure is fitted
in the instrument panel.
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Turbo unit

Remaoval
1. Remove the charge pressure regulator and blank off

the exhaust pipe.
2. Disconnect the hose between the compressor and the
throttle housing.

3. Disconnect the oil supply line and the oil return line
at the turbo unit.

4. Remove the bolts securing the turbo to the exhaust
manifold and remove the turbo unit,
Plug all holes in the turbo unit,

Assembly

1. Secure the turbe unit to the exhaust manifold, fitting
a new gasket between the mating flanges.

2. Fill the lubricating inflow of the turbo unit with en-
gine oil and connect the oil return line at the turbo,
using a new gasket,

3. Cennect the oil supply line, using a new gasket and new
seals,

4. Fit the hose between the compressor and throttle
housing and the hose between the air flow meter and
the compressor.

5. Fit the charge pressure regulator using new gaskets
and locking plates.

6. Turn the engine on the starter for about 30 seconds
with terminal 15 on the ignition coil disconnected, in
order to fill the lubricating system of the turbo before
the engine starts running.
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Charge pressure regulator

The following operations are included:

— Removal, fitting

— Dismantling, assembly (charge pressure regulator re-
moved)

— Grinding of valve (charge pressure regulator dismantled)

— Changing the diaphragm (in the car)

Ganeral

The charging pressure regulator’s valve stem is cooled by
a pipe which runs from the compressor to the regulator
bearing housing.

The spring in the charging pressure regulator is canted
slightly because the inner spring seat is intentionally off-
set in relation to the valve stem in order to reduce valve
chatter, An uneven wear profile in the valve seat, valve
quide and valve stem is therefore perfectly normal and is
not detrimental 1o the operation of the unit.

Measuring the charging pressure

Adjusting the charging pressure

Cleaning the diaphragm housing (every 24 000 miles)
Sealing the charge pressure regulator

CHARGE PRESSURE REGULATOR 19 ©

291-8 SALE

R R e B

. Bellows pipa 13. Outer diaphragm wazher

. Valve 14. Diaphragm nut

. Regulator housing 15, Inner spring seating
Gasket {Model 1879 six holes,
Bearing housing a2 fram model 1980
Gasket four holes)

. Heat shiald 16. Spring

. Gasket 17, Inner spring seating

. Diaphragm housing 18, Lock nut

. Flat washer 19, Diaphragm housing cover

. Inner diaphragm washi 20, Cooling air pipe

. Diaphragm




Removing the charge pressure regulator

1. Disconnect the exhaust and cooling air lines from the
charge pressure regulator,

2. Unbolt the exhaust manifold flange. Save the taper
seal ring and plug the exhaust pipe.

3. Prize up the locking plate and remove the balts from
the bellows pipe.

4. Prize up the locking plate, remove the bolts from the
turbo and remove the charge pressure requlator,

Fitting the charge pressure regulator

1. Bolt the charge pressure regulator to the turbo {fit
new gasket) and lock the nuts by means of locking
plates.

2. Fit the bellows pipe retaining bolts, locking them by
means of the locking plate.

3. Remove the plug from the exhaust pipe and connect
the pipe with taper seal ring to the charge pressure
regulator housing.

4. Connect the exhaust and cooling air lines.

Cover the exhaust pressure line connection with |
NEVER SEIZE or Molycote 1000 to prevent it
being burnt stuck, ’

5. Test drive the car, checking the charging pressure and
adjusting as necessary.

6. Seal the charge pressure regulator and fit the heat
shield,

Dismantling the charge pressure regulator
(Charge pressure regulator removed)

1. Remove the diaphragm housing cover,

SAAF 291-9




2. Measure and note the length of the compressed spring
(distance between the outer and inner spring seatings,
see illustration). Measure the length at two diametri-
cally opposed points and note the mean value,

3, Mark the position of the valve and outer spring seat-
ing so that they can be refitted in the same position,
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3. a. Mark the position of the valve. 1
b. Mark the position of the spring and the outer spring
seating.

Mark the parts when removing and install in the
initial position.

4. Loosen the lock nut using a 10 mm ring spanner and
polygrip pliers and then remove the nut, the outer
spring seating, the spring and the inner spring seating,

! CAUTION
Always grip the valve seat whan removing the
spindle nut to avoid damaging the diaphragm.

15 16 17

THE CHARGE PRESSURE REGULATOR SPRING
15, Inner spring seating

16. Spring

17. Quter spring seating

18, Lock nut

18

55872
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5. Remoave the diaphragm nut (13 mm ring spanner),
Prevent the valve from turning by inserting a tool in
the valve head key grip.

Two alternatives ocecur:
— groove for screwdriver
— Allen kay (0.3%in., 10 mm)

6. Remove the parts (see illustration) inthe following
order:
Diaphragm nut, outer diaphragm washer, diaphragm,
inner diaphragm washer; falt washer, diaphragm hous-
ing, gasket, heat shield, gasket, bearing housing and
gasket. Fit the valve assembly in the reverse order,

CHARGE PRESSURE REGULATOR

5. Bearing housing 10. Flatr washer
B. Gasket 11. Inner membrane washer
7. Heat shield 12, Diaphragm
8. Gasket 13, Quter diaphragm washer

9, Diaphragm housing 14. Diaghragm nut
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Assembly

1. Insert the valve using one hand to hold it in position,
Fit the gasket, bearing housing, gasket, heat shield,
gasket, diaphragm housing, flat washer, inner dia-
phragm washer, diaphragm, outer diaphragm washer
and the diaphragm nut.

Cover the valve shaft with a thin cote of NEVER
SEIZE or Molycote 1000, The valve’s threads |
should also be lubricated with NEVER SEIZE or |
Molycote 1000 to prevent them being burnt stuck.

2. Check that the inner diaphragm ridge engages the
groove in the diaphragm washer and tighten the dia-
phragm nut, preventing the valve fram turning by in-
serting a short, thick screwdriver in the groove in the
valve disc,

3. Align the valve with the previous markings and fit the
inner spring seating, the spring and the outer spring
seating, Check that the outer ridge on the diaphragm
#ngages the groove in the diaphragm housing.
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4. Adjust the spring roughly by setting the compressed
length to the same value as was noted before disman-
tling (or in accordance with the specifications).

5. Fit and tighten the lock nut, using polygrip pliers to
hold the spring seating.

By — T ’. ma— |

‘ Check that the spring is working correctly by
pressing it together a few times. If it wobbles or
cracks turn the spring to another position. The
spring can otherwise give noise.

il

6. Fit the gasket and cover to the diaphragm housing.
Check the charging pressure and adjust as necessary,
and then seal the charge pressure regulator.

Grinding the valve and valve seat (charge pressure regu-

lator _r_crnovadr

1, Secure the valve body and bearing housing together
by means of two bolts.

2. Fit guide pin 83 92 805 in the valve spindle guide.

3. Grind the valve seat using a 45° valve cutter, (The
grinding work will be easier if the hard surface is first
removed by means of emery clotch.)

4. Mount the valve in a valve grinding machine and clean
the sealing surface (45°C).

5, Separate and thoroughly clean the valve body and
bearing housing.

Changing the diaphragm {in the car)
1. Remove the diaphragm housing cover.
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2. Measure and note the compressed length of the
spring (the distance between the outer and inner
spring seatings). Measure the length at two dia-
metrically opposed points and note the mean value.

3. Mark the position of the valve to enable it to be
refitted in the same position.

4. Loosen the lock nut {using @ 10 mm ring spanner
and polygrip pliers) and remove the nut, the outer
spring seating, the spring and the inner Spring seat-
ing.

CAUTION

Always grip the valve seat when removing the spind:

le nut to avoid damaging the diaphragm.
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5. Fit two nuts to the outer thread on the valve
spindle and tighten both nuts.

6. Holding the two nuts, undo the diaphragm nut.

7. Remove the two nuts, the diaphragm nut, the outer
diaphragm washer, the diaphragm and the inner
diaphragm washer,

8. Clean the diaphragm housing and all dismantled
parts.

8, Check that the flat washer inside the inner dia-
phragm washer is in position,

10. Fit the diaphragm with the two diaphragm washers.
Ensure that the inner ridge on the diaphragm enga-
ges the groove in the diaphragm washer,

Lubricate the valve's threads with NEVER SEIZE
or Molycote 100 1o prevent them being burnt stuck,
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11. Fit the diaphragm nut and the two other nuts, and
tighten the diaphragm nut. Remove the other two

nuts.

12. Fit the inner spring seating and then align the
valve with the previous markings.

13. Fit the spring and the outer spring seating. The
closest winded end of the spring should be facing
the membrane,

14. Adjust the compressed length of the spring to the
length measured on dismantling (the basic length
given in the specifications is approximate),
Replace and tighten the lock nut. Grip the outer
spring seating by means of polygrip pliers.
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15. Fit the gasket and diaphragm housing cover.
Check the charging pressure and adjust as neces-
sary, and then seal the charge pressure regulator.

Order nos: Wire (45) 30078 79
Seal (45) 300 78 87
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Measuring the charging pressure

The charging p;resqme is measured while the car is being

test driven and is indicated by means of a special pres-

sure gauge connected to the inlet manifold.

1. Connect pressure gauge 83 92 813 between the nipple
on the inlet manifold and the line to the pressure
switch. Run the hose into the passenger compartment
and place the pressure gauge on the left-hand corner
of the instrument panel.

2. Warm up the engine properly by driving the car on
the road,

3. To start the test, drive the car in 3rd gear at an engine
speed lower than 1 500 rev/min.

4. Accelerate at full throttle by pressing the accelerator
down to the floor,
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& As the engine speed approaches 3 000 rev/min, apply
the brakes (still keeping the accelerator pressed down)
to put the car under full load at 3 000 rev/min and
note the maximum pressure indicated by the pressure

gauge.

(Alter test driving)

It the reading on the pressure gauge during test driving

deviates from the specified value, adjustment based on

the readings recorded can be carried out as follows:

1. Diseonnect the exhaust line from the cover on the dia-
phragm housing cover,

2. Remove the diaphragm housing cover,
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. Undo the lock nut using a 10 mm ring spanner, Grip
the spring seating by means of polygrip pliers,

CAUTION
Always grip the valve seat when removing the spindle
nut to avoid damaging the diaphragm. Mever attempt
to turn the valve,

4. Adjust the tension of the spring by rotating the spring
seating clockwise (inwards) or counter-clockwise [out-
wards) in accordance with the following table, Ensure
that the valve does not turn as the spring seating is ro-
tated. Thereafter, retighten the lock nut.

5. Replace the cover and gasket, and exhaust line.
6. Test drive the car and check the charging pressure.
7. Seal the charge pressure regulator.

Charging pressure

Charging pressure read-
ing from test driving
(bar)

Serew the spring seating
in or out the following
number of turns

0.66 1 out
062 3/4 out

o8 |  120m
o o4 1/4 out ;
E 0.50 CORRECT VALUE i
' 0.46 1/4 in |
[ Mg W] o e ) 0 |

0.38 3/4 in

0.34 tin

ADJUSTMENT

1. Counter-clockwise
2. Clockwise
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Cleaning the charge pressure regulator

(In conjunction with inspection)

1. Remove the exhaust line and the diaphragm housing
cover.

2. Dry and clean the diaphragm housing using a brush.

3. Replace the cover, exhaust line and heat shield,

Sealing the charge pressure regulator

To avert unauthorised adjustment of the charging pres-
sure, the charge pressure regulator must be sealed. Fit
the seal to the long diaphragm bolt which has a hole for
the purposa.

Authorized Saab workshops will be supplied with sealing
pliers and special seals,

Prossure switch

Checking
1. Start the engine and have it idle,

2. Disconnect the hose to the pressure switch at the inlet
manifold and connect gauge 83 82 813, together with
a suitable pump (e.g. cooling system tester) to the
pressure switch hose,

3. Increase the pressure by means of the pump and check
the pressure at which the engine cuts out. Refer to the
specifications in section 022,
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Changing the pressure switch

To change the pressure switch, remove the rubber cover
and cables and then unscrew the pressure switch from its
mounting.

Turbo pressure gauge

Checking

Check the turbo pressure gauge following the same pro-
cedure as that for checking of the pressure switch, At
maximum charging pressure, the needle should be within
the wide orange zone.

At the pressure switch actuating pressure, the needle
should be in front of the limit between the orange and
the red zones.
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Fault diagnosis chart, Saab Turbo

FAULT

-

CAUSE

REMEDY

Moise or vibration from
the turbo compressor

Poor lubrication of the turbo shaft
bearing

Check the oil pressure and flow to the
turbo, If the fault should persist after
remedial action (permanent bearing
damage) exchange the turbo compres-
s0r.

Leakage in the induction or exhaust
system

Tighten leaking connections and replace
defective seals and gaskets

Unbalanced turbo shaft owing to
damage

Exchange the turbo compressor

Insutficient charging
pressure

Excessive charging pres-
surg

Leakage between the compressor and
eylinder head or between the cylinder
head and turbine

Tighten leaking connections and replace
defective seals and gaskets

Incorrect setting of charging pressure

Adjust the charge pressure regulator

Valve in charge pressure regulator sticks
in open position

Overhaul the charge pressure regulator

Partially clogged exhaust system

Clean or replace exhaust system

Change cartridge

Clogged air cleaner

Binding turbo shaft

Exchange turbo compressor

Leakage at exhaust pressure line con- |

nections |

Tighten; if necessary, replace nipples

| 8

: Clogged exhaust pressure line

-

Damaged diaphragm in charge pressure
regulator

Remove and clean

Replace diaphragm

Valve in charge pressure regulator sticks
in closed position

Overhaul the charge pressure regulator

Ice formation in exhaust pressure line.
{Excessive pressure occurs 1-2 min
after cold start when ambient tempera-
ture below freezing)

Avoid heavy loading of engine imme-
diately after cold starting

Incorrect setting of charging pressure

Adjust charge pressure regulator
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FAULT CAUSE } REMEDY

Metallic noise from charge | Play in regulator valve | Overhaul the charge pressure regulator

pressure regulator | . ; — —
Spring insufficiently offset in charge | Adjust position of spring (replace as ‘
pressure regulator ; necessawl

Engine knocking Excessive charging pressure | Adjust charging pressure

i . . i W

Unsuitable fuel (octane too low) Change fuel
lgnition setting too far advanced Adjust timing

Qil leakage at turbo shaft Poor return flow from turbo:

seals {oil fumes in ex- ~ Clogged return line - Check return line f

haust) — Excessive crankcase pressure Check crankcase ventilation [
= Air cleaner clogged oil coating Change air cleaner

on compressor seals

Turbo unit seals damaged Exchange turho compressor
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