








Important information

Tightening torques
Nearly all of the B27 /28 engine is made of aluminium al-
Y loy. The threads are tapped directly into the alloy. For this
=l | reason it is extreamely important that all of the bolts are
tightened to specified torque.
Nm

Two types of tightening torques are used in this manual:

I.  Tightening torgue 40 Nm (4 kpm) = a torque wrench
must be used,

136 020 Il. Tightening torque 40 Nm (4 kpm) = correct value,
however it is not necessary 1o use a torque wrench,



Specifications

Specifications

Group 20 General

Engine serial number and part number

Located on a plate in front of the il filter.

On B2BE/F 19B1- models: located on the rear of the
right-hand cylinder head, shows the last three digits of the
part number, '

Group 21 Engine block

CYLINDER HEAD

Max. warp iz 0.08 mm over 100 mm.
NOTE! Do not level a warped cylinder head, replace it.

Cylinder head gasket thickness ... ... ..oviiiiiiriniirnrvranns
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: Specifications

Note! When replacing valve seats: the interference be-
tweeen the valve seat and its bore in the cylinder head must
be 0.070-0.134 mm, {0.0027-0.0052 in}, i.e. the valve
seat diameter must be 0.070-0. 134 mm greater than the
diameter of the bore in the eylinder head.

Valve seats are available in three oversizes.

Valve guides mm (in}

B v v S S O A P e L A 50.1-51.3 (1.2725-1.3030)
Inner diameater .............. T e 8.000-8.022 (0.3149-0.3158)
Press-in measurement to cylinder head contact surface against
block:
L7 1 - N A 39.5-40.5 (1.6651-1.5944)
exhaust ............ e AL Mk e R TS e e A 36.9-37.9 (1.4527-1.4921)
= _ —— | :
Valve guides are available in three oversizes, and are marked with
grooves.
Marking Reamer for seat
Standard Mo groove -
Oversize 1 1 groove 5166
2 2 grooves 5167
3 3 grooves 5168
Vet
Y s
Valve springs S iy
Two types of valve springs are in use. The springs are colour coded as fol-
lows:
Grey springs: Green springs:
B27A 1976-1979 B28A - 1980-1982
B27E 1975-1978 B2TE 1979-1980 (excluding Sweden, Australia)
1979-1980 Sweden + Australia
B27F 1976-1979 B2BE 1981-1983
B2BF 1980-1982
Grey springs: Green springs: &
Length Load Length Load
J mim in N (kp) Ibs., mm in N (kp) Ibs.
L | 47.2 186 0 0 471 1850 0
{ 40,0 1.67 233-268 52-80 40.0 1.67 230-266 61-68
ey {23.3-26.8) (23.0-26.6 !

32.2 1.27 521-685 116-131 30.0 1.1B 613-689 137-154

(52.1-58.5]}

(61,3-68.9)
”

e
/

P



Specifications

Rocker arm mechanism

The rocker arm contact surface against the camshaft is surface-hardened and must not be ground.

Diameter, rocker arm shaft .. .. ... .viiieiiiiieaenons
Hole diameter, rocker amm . ......oeivrieinineeviannisiass
Clearance, shaft-rocker arm ......oocviiivnnns S R S R

TIMING GEARS
Camshaft

19.959-19.980 mm 0.7857-0.7866 in
19.982-20.013 mm 0.7870-0.7873 in
0.012-0.054 mm 0.0005-0.0021 in

Three types of camshafts with different lift heights are in use. The
pért number is marked on the front end,

Camshaft Type 1 Type 2 Type 3
Marking (part number), left ....... ... 7910245522 | 7401269138 |7401269615
¢ (-143 or-144)
4 ‘I"I, LT | o' 7910245412 | 7401269139 |7401 269618
[T S R N mm 5.144 6.004 5.96
e ' aght S s s e R mim 0.202 in (0.236 in) (0.234 in)
C mshaft setting (cold engine):

Adjlist Valve clearance on 1st and Gthintake valves to 0.7 5.059 6.004 5.96
mm (0,027 inl, the intake valves should then open at, {0,199 i) (0.236 in) 0.234 in}
Lt APy e e L DL BTDC b o go+3° RO4+730
S r a E s ERE BTDC F e 9oL 3° Bot30

Engine type
BETA NATE=1909 5 n e s R s X
BB PR i v s s B R R b4
b = X
B2TE 1975=-T9TEB . oo icioiiinasidansividvig x
1979-1980 Sweden + Australia ................ X
1979-1980 Other markets ........oo0ieieaaias X
B2BE 1981=19B2 ... .......c.cciiiiiiaisiiaanineias X
B2TF 1978-15970 ..ciiuviivvimmmsiarnrastsnsesracas X
BRBF B8N il R R N R TR X
VOB =TBB2 .- ciiimn s S T R S X

Joumal diameter, counting from front (all t',rp&si mm ({in)

Vb s e R T T O
IR i A T R S g
e, o s, ) ST e
A e o S S AR R
CRadial ey Lo i L s e T
Bt H0BE: PO o vm e s don b i £ ¥ SRR e
1 | - -

.

40.440-40.465 (1.5921-1.5931)
41.040-41.065 (1.8167-1.6167)
41.640-41.665 (1.6393-1.6403)
42.240-42.265 (1.6629-1.66339)
{.035-0.085 (0.0013-0.0033)

0.070-0.144 (0.0027-0.0058)

0.5 |0.0186)







Specifications

Group 22 Lubricating system

OIL CAPACITY itres (US a1s)

Excluding il filter ......... R T SR
Indmmﬁlﬁm{‘ L R I R I R R I R O T O e e
Difference, max=min SPProK. .. ...iveiriiericiiiieiinres

OIL PRESSURE

Warm engine and new oil filter

AatTE /S 1800 e/ /mind Min ..o e e
BO /B {3000 r/min) .i.ciiiiineaiiiiiv s iinssis

ENGINE OIL

USA and Canada

Quality ........0... according to APl Service = SF/CC
Note! Under no circumstances may SE/CD oils be used.

Temperature range
{stable ambient temperatures)

Wiscosity:

6.0 (6.3)
6.5 (6.9)
1.001.0)

cer 0.1 MPa (1.0 kp/cm? = 14.2 psi)
0.4 MPa 4.0 kp/cm? = §7 psi)

Other markets {excl. USA and Canada)
Quality .. according to AP| Service - SE/CC or SE/CC

Viscosity: Temperature range

{stable ambient temperatures)

%, 0 0 10 20 30 40°C
_II ]$ MF

SAE DW3D , sw'an

1 1

td SAE uw.!-m

{J mz:wmr
(:_:lejm I I

o S8E 40

132 8N

SAE 15W,/50 or 20W./50 oils are recommended for use in extreme driving conditions which in-
volve high oil consumption and high oil temperatures e.g. mountain driving with frequent decell-
erations or fast motorway driving. Noter however the lower temperature limit.

CARBURETTOR

Oil for damper cylinder ................00.. R A

OIL PUMP

Ert) BB ey e i e e e R e
*?’f‘ Radial play between cog tip and pump housing
* 7 wall (excl, bearing play) . .. ...ooii e
Backiash {excl. bearingplay) ........cciviiiiiiinniainna.
Bearing play, drive shaft ... ... o oiiiiiiiiaiiiniianian,

T 1 | | R T e A

_Refief valva spring, length at various loads:

RTHEIBEIEEY - s vt st B BT B e 2 B S BT b
loaded to BB.AN(BEB3 kp=201bs) ......ccovvvieonn.

...... SAE 10W-40 (or SAE 10W-50)

,,,,,, 0.025-0.084 mm 0.0009-0.0033 in

...... 0.110-0.185 mm 0.0043-0.0072 in
...... 0.17-0.27 mm 0.0066-0.0106 in
...... 0.015-0.053 mm 0.0006-0.0021 in

0.0158-0.061 mm 0.0058-0.0020 in

89.5 mm 3.52 in
56.5-60.5 mm 2.22-2.33 in



Specifications

Group 25 Intake and exhaust systems

LAMBDA-SOND SYSTEM

Control unit

Type of control unit fitted to vehicle depends on model

year and engine type. ) _
\dentification number stamped on side of unit {last

three digits).
Enginﬂwpﬂ @@ F § AR FEEDEFEEEEEE A B“F EHF
Model year, market .............. 1878 1979 1880 1981 1981 1982
Calif+Japan| Fed+Canada
Control unit
"l'ﬂ I"I’D MO asiinasnsnwesgaiis TEE ‘3“43‘!“ 4‘54553'3 12?‘1 43"5 "2?’4143"5‘ 12?421 5'3 12?‘353'9
Bosch no (last three digits) ...... ...003 |...005 |...023 ...023 ... 03 ... 050
Duty cycle
disengaged lambda-sond ....... 42-48° 42-48" |42-48° 42-48° 42-48° 42-48°
garthed thermal switch .......... 73=-80° 73-80° |51-57° 51=57° 51=-57° 51-57°
earthed microlswitch® .......... - - §51-67° 51-57° 51-57° 51-57"
earthed pressure differen-
tal swWiteh® . .. cvcniie s ans - - (82°—) (82°—) (82°=) B2%—
Remarks:

1 Suparseded by P/N 464958-8 (., , ., 005)

2 B28 F USA 1980-1982 models designad for high altitude use: microswitch must be disconnected, see page 64.

¥ Prassure differential switch introduced in 1982 on USA+Cenada (not Japan) but may have been fitted to 1980-1981
USA+Canada.

TIGHTENING TORQUES

Lambda-sond o ieinn i imaniDatenieii nE ee 55 Nm (40 ft.lbs)
Apply "Never Seez"” (P/N 1 161 035-9) to threaded section.




Specifications

Group 26 Cooling system

GENERAL

Coolant — composition

Since we use aluminium in our engines, active corro-
sion protection is necessary in the coolant to help pre-
vent corrosion damage.

Use genuine Volvo coolant, type C, diluted with clean
water in proportions of 50/60.

The mixture helps to prevent corrosion and frost
damage.

& Never fill the cooling system with water alone. Use
genuine Valve coolant diluted with clean water in
proportions of 50/50,

® The coolant should be changed regularly since the
corrosion-protective additives in the coolant loose
their effect in time.

128 187
Capacity Approx 11 litres (11.5 US qts)
| EXPANSION TANK
Pressure valve in cap opens at:
(7T - ] - S N wernsiesass B5—85 kPA (9.2-12.0 psi)
UVTOIPIESEUIE © .o vvssncesinnssnnnnioesnssmessnidasiin 7 kPa (1.0 psi}
THERMOSTAT
' Type 1 Type 2 Type 3
Marking .......... S R maa R B7 92
SEATIE RS OPBNAE s s v i wdim a o R W 81-83*C B6—-B8°C 91-393°C
(178-181°F) {187-130°F) {196-199°F)
| Fully 0PN AL ... ..uvrvrmnnarancaianisnsiasansnnss craeers  90-94°C 85-98°C 100-104°C
(194-201°F) {203-210"F) l212-21?'FI )
\ 10

Tt w



Special tools

Special tools

gos | Description — use

1426-9 | Drift: installing pilot beanng
1801-3 | Standard handle: used with 5101 and 5353
2484-7 | Centering drift: clutch, M45,/46 gearboxes learly types)

2520-8| General stand: used with fixture 5099

2810-3 | Beam: for hoisting engine. Used with 2 x cradle 5100
2903-6 | Oil filter wrench

4090-0 | Extractor: for removing pilot bearing

Continued on page 12,

1426




Special tools

9399 Description - use

B5006-5| Lifting tool: replacing engine mounts, Used with 2 x 5115 and 2 x 5033
50239-7| Drift: Installing intake valve seats
5033-9| Support: two, used with 50086 and 2 % 5115

5093-3| Holder: four, for cylinder liners
5098-2| Protractor: for angle-tightening cylinder head bolts
5099-0| Fixture: for engines. Used with 2520

5100-6| Hoist beam: two, hoisting engines, Used with 2810
5101-4{ Drift: installing pilot bearing (early types). Usad with 1801
5103-0| Drift: installing crankshaft front seal

5106-5| Support bracket: retaining camshaft sprocket
5108-9| Drift: installing intake valve guides
5109-7| Drift: installing exhaust valve guides

5111-3| Centering drift: clutch, M45,/46 gearboxes, late types

5112-1| Gear sector: blocking flywheel

5113-9| Centering drift: clutch, M50/51 gearboxes

51156-4) Hook: two. Used with 5006 and 2 x 5033

5165-8| Reamerkit: valve guides, contains 5164 (early types), 5224 (late types), 5166, 5167, 51 68
5166-7| Reamer: for valve guide seat 0S5 1

5167-5| Reamer: valve guide seat OS 2
5168-3| Reamer: valve guide seat OS 3
5213-7| Reamer: camshaft sprocket, removing/installing cylinder head

5218-6 Drift: removing valve guides. Installing seal in valve guide
5220-2| Drift: installing exhaust valve seats

5224-4; Reamer: reaming of guides. 5164 can also be used.
5953-B| Drift: installing crankshaft rear seal. Used with 1801

Continued on page 14.







Special tools, Group 20 General

Contents

14

999 5151-9 Adapter: connected to CO gauge when
trouble shooting Lambda-sond system.

Additional equipment required when testing Lambda-
sond system:

- tachometer and dwell meter .9. Volve Mono-Tester
939 992141

- ohmmeter .9, Volvo ohm-diode meter 939 9724-0

- test lamp or volimeter e.g. Volvo Volt-Amp meter
933 6450-4.

VLA

Group 20 General

Connection of vacuum hoses Page
e R A e . e T o T R 15
B27E 19751977 ..o vvis SR AR T e A R R R BT T i5
1979 Sweden and Australia ............ e N gy 17
1980 Sweden and AUBIIAlIE . ...vu.uerisenssossannbnosny 18
19781980 Other markets .. ... veiiveiiinriietscnnsinas 16
B 28 E 1981-1982 Sweden and Australia .. ..o oo veveevvivieesres 18
1981-1283 Othermarkets ...oocvivvnnseas — e 16
LBl e b T R g o < e O T 15
gL U o - S e e T e R TR e 20
1976=1977type d ....... T L e s g
e T e T T e T 23
B R - Y | o o e e e B e i N e o 8 o AT 24

VAR = R T e R S R e e 12

Theillustrations in this section show where the vacuum hoses are connected. The exact
routing of the hoses is not however shown.




Group 20 General
Connection of vacutm hoses

B27A,B28A

1. Delay valve
2. Solanoid valve: only 1979=1982 models with AC

3. Mon-return valve: white side facing intake manifold

B27E 1975-1977

1. Charcoal filter and vacuum valve, Australia only 2
2. Delay valve. Certain markets only

rs

A

135022

15



Group 20 General

Cannection of vacuum hoses

B27E 1978

1. Charcoal filter. Australia only
2. Delay valve, Certain models only
3. Vacuum valve. Australia only

B27E 1979-1980, B28E 1981—-1983

Excluding Sweden and Australia

1. Solenoid valve. Only cars with AC 136024

16



Group 20 General

Connection of vacuum hoses

B 27E 1979 Sweden and Australia

1. Delay valve, Certain modeals only
2. Solenoid valve. Only cars with AC
3, Thermostat valve

4, Vacuum valve, Australia only

5. Charcoal filter. Australin only
6. "EGH valve

7. Air inlet for filter

8. Vacuum amplifier

*Exhaust gas recirculation

Impulse relay

Cars for Australia only

If, as a service fix, the vehicle has been equipped with
an impulse relay for the cold start injector, then there
should be a delay valve (yellow), filted on the hose be-
tween the vacuum valve and distributor,

7



Group 20 General

Connection of vacuwm hoses

B27E 1980, B28E 1981-1982 Sweden and Australia

13503286

1. Dalay valve. Certain models only
2. Solenoid valve. Only cars with AC
3, Thermostat valve

4, Delay valve

5. EGH valve

6. Charcoal filter. Australia anly

18



Group 20 General

Connection of vacuum hoses
B 27F 1976-1977 type 1
Market Model year Remarks
USA Federal 1976 Exhaust gas recirculation (EGR) automatics only
Canada 1976-1977 Exhaust gas recirculation (EGR) automatics only

1. Thermostat valve
2. EGR valve

3. Charceal filter and vacuum valve
4. Pump

Some of the hoses are connected via an adapter and a
short hose to the respective component

19



Group 20 General

Connection of vacuum hoses
B 27F 1976-1977 type 2
Market Model year
USA California 1976
Japan 1976-1977

1. Thermoatat valve

2. EGR valve

3. Charcoal filter and vacuum valve
4. Air inlat, air fitter

5. Pump
6. Vacuum amplifiar
7. Solenoid valve

135028

Some of the hoses are connected via an adapter and a short
hosa to the respactive componant.




Group 20 General

Market Model year
USA Federal 1877
USA California 1977

Connection of vacuum hoses

B 27F 1976-1977 type 3

Remarks
Without pump

1. Solencid valve. California only
2, Delay valve

3. Thermostat valve

4. EGR valve

B 135030

5. Charcoal filter and vacuum valve
6. Pump

7. Vacuum amplifier

8. Alr Inlat, air filter

1isoze

Some of the hoses are connected via an adapter and a
short hose to the respective component.

21




Group 20 General

Connection of vacuum hoses

B27F 1978
Market Madel year Remarks
USA Federal 1878
USA California 1978 Without EGR
Canada 1978
Japan 1878 Without EGR

1. Delay valve

2, Thermostat valve
3. Vacuum valve

4. Charcoal filtar

5. EGR valve

6. Air inlet, air filter

7. Vacuum amplifier

135031

Note! If, as a service fix, the vehicle has been equipped
with an impulse relay for the cold start injector, then
thers should be a delay valve (yellow) fitted on tha hozse
batween the vacuum valve and distributor.

See page 23.

115026

Some of the hoses are connected via an adapter and a
short hose to the respective component.

22



Group 20 General

Connection of vacuum hoses

B27F 1979

Al markats

138032

1. Solenoid valve
2. Vacuum valve
3. Charcoal Rilver

Mote! If, as a service fix, the vehicle has been equipped
with an impulse relay for the cold start injector, then there
should be a delay valve [vellow) fitted on the hose ba-
tween the vacuum valve and distributor,




Group 20 General

Connection of vacuum hoses
B28F 1980-1981
Market Model year
All markets 1980
USA Federal 1981
Canada 18981

.-'J_'.._;

1. Solenoid valve
2. Thermostat valve
3. Control pressure regulator

4, Dalay valve
5. Charcoal filtar

136033 .

Mote B28F USA and Canada 1980—1981

Some vehicles may be equipped with a pressure

Plug
differential switch. See also page 136.

24



Group 20 General
Connection of vacuum hoses

B 28 F 1981-1982
Market Moadel year
USA Califarnia 1881
Japan 1881
All markets 1982

1. Thermostat valve

2. Control pressure regulator

3. Delay valve ;
4. Vacuum valva. Only USA end Canada 1982
5. Charcoal filter

Note: B 28 F USA and Canada 1980-1981

Some vehiclas may be equipped with a pressura
differential switch. See also page 136.




Group 21 Engine assembly

Contents
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Group 21 Engine assembly

Repairwork on installed engine Operation
COMPrESBION VBBY . o v o s v s i ae b i e e w i i s T a2
Valve 8djustment .. ....ooviuiereraiemnirsormramenoninias B1-13
Cylinder head, remioving ... oo e ionernssrssiiorsnsrasssss C1-25
EBCOMBHONING .. oeionsoiie i mssamiieniinain C26-52
Etalng e s e e e e CH3-91
Timing gear chains, wear check ... ....coviieiviiiierieiniinn. D1
replacement .. ... i D2-48
Camshaft/rocker arms, replacement ..........cvvvievreenrnens E1-5
Pilot bearing, replacement |gearbox removed] .................. F1-5
Ring gear, replacement (Rywheel removed) ...........coo0000ee G1-5
Crankshaft seal, replacement, front ..........o.ociaer,. P Hi-18
rear (gearbox removed) .. ........ H19-25
Timing scale, checking/adjustment of position,
or-replacement: o, s DA G nnNER TR s J1-8
Engme MOUMINGE - oo v imet e s diaia v dns sonui fviaias K1-2

Replacement of engine

Removing and installing enging ........c.ooviiiiariaiiininis L1-4
Remaoving parts from BNgine .. c..o.oviuviieiinmieninroaniiny L1417
Installing parts on engine . ...0 .. . iirei i ie e L18-24

Page

78
80



Group 21 Engine
Compression test

A. Compression test

Al
Safety precaution

Disconnect the cable from terminal 15 on the ignition coil.

A2
Measure compression at full throttle (warm en-
ging)
Compression = 0.8-1.1 MPa (114-156 psi)

Note! Applies to warm engine, fully opened throttle and
starter motor turning speed of 4.2-5.0 r/s {250-300
r/min.}

Tightaning torgue for spark plugs:
122 Nm (9£1.5 ft. lbs.]

27



Group 21 Engine

Valve adiustment

B. Valve adjustment

Valve clearances (varies with engine type)

Valve clearance mm (in)

Intake valves, cold @nging .. .....c0vovviieincerinnnenss
A I o i e o v w i
Exhaust valves, cold engine ... ... i iiiiiaaaan
WaErm engine

Type 1

0.10-0.15 (0.004-0.006)
0.15-0.20 (0.006-0,008)
0.25-0.30 (0.010-0.012)

Type 2

0.20-0.25 (0.008-0.010)
0.25-0.30 (0.010-0.012)
0.30-0.35 (0.012-0.014)

0.30-0.35 (0.012-0.014) | 0.35-0.40 (0.014-0.016)

Engine type — model year

B AT B B i s e E e e e X

B2BA TEBD . .esnsinsaninnnimassnssacans it bisnis X
s 117 R S X

B TE I BRSO TR - L e e e e e x
1978-1980 Sweden + Australia .............. X
1979-1980 Other markets . . ®

BZ2BE 1981=19B3 .. ... ... iuus X

B2IF 10761079 ..o viiinnnininemrinsrannbarnsass X

BB L e e R e e e X
VABT=1882 s siiasameans wawaismsi X

28

Bi
Disconnect one of battery cables

Cars with AC
a2
Detach and move compressor to one side

Secure compressor 1o right bonnet/hood hinge.

MNotel Do not disconnect the refrigerant hoses otherwise
it will be necessary to drain and then ecacuate the com-
plete system before adding new refrigerant.

Remove compressor rear mounting bracket
Located on right hand valve cover.




Group 21 Engine
Valve adjustment

s, B 27/28A

83

Obtain access to valve covers

Detach carburettor and baseplate, and air fil-
ter. Place assembly on intake manifold. Cover
hole in intake manifold.

B4

B 27E 1979-1980, B 28E,
B 27F, B 28F

B5
Obtain access to valve covers

Remove vacuum pump and air pump where
necessary,

B2EF 1981 model

29



Group 21 Engine

Valve adjustment

Uml T T T T
F.[‘cn_ 1 TDC FIRING
|

L ———

i

30

B&
Remove valve covers

B7
Turn crankshaft to firing position for No. 1 cylinder
36 mm socket,

The pulley mark “ 1" should align with the O-mark on the
timing scale.

Both the rocker arms for No. 1 cylinder must have clear-
ance,

Mote! There are two marks on the pulley;

1 =TDC eylindar 1
2 = TDEC cylinder &

B8
Check/adjust valve clearance
Check the following valves in the set position,
Intake: cylinders 1,2 and 4
Exhaust: cylinders 1,3 and 6
B9

Turn crankshaft one turn in normal direction to
overlap position for Mo. 1 eylinder

The mark " 1" should align with the O-mark on the timing
scale. The rocker arms for No. 1 cylinder should not have
clearance.

B10
Check/adjust clearance

Check the following valves in the set position:

Intake: cylinders 3, 5 and 6
Exhaust: cylinders 2, 4 and 5



Group 21 Engine

Valve adjustment

817

Clean gasket mating surfaces on valve covers and
cylinder heads

Biz
Install gaskets and valve covers

Use new gaskets. Secure gaskets with sealer (P/N 116
1026-8),

Torque to 10-15 Nim [7-11 ft. |bs.)

To ensure that the junction between tha valve cover, cylin-
der block and timing gear case is fully leak-proof, a thin coat
of silicone (F/M 116 1048-2) can be applied to the joint.
Caution| Do not use too much silicone otherwise it may en-
tar in to the lubrication system and block the ol channels.

Bi13
Install parts
B 27/28A: use a new O-ring for the carburettor base-

plate. Tightening torque 10-15 Nm (7-11 ft. Ibs} ¥

B 27/28E, F: use a new O-ring (gasket) fog the vacuum, ’
pump. Make sure that the pump shaft meshbs on the top
of the camshaft.

For connection of vacuum hoses, see Group 20 page 14,

W,

31




Group 21 Engine
Cylinder head remowing

C. Cylinder head, removing

Special tools: 5093, 5105, 5213

ct
Disconnect one of battery cables

c2
Drain coolant

Open the drain taps on each side of the cylinder block.
Hoses can be connected to the taps toassist collecting the

coolant,
c3
Disconnect upper radiator hose
142 538
Cars with AC
Operations C4-5
c4

Detach and move compressor to one side
Secure it to the right bonnet hinge.

Mote| Do not disconnect the refrigerant hosas otherwise
it will be necessary to drain and then evacuate the com-
plete system before adding new refrigerant.

c5
Remove compressor rear mounting bracket and
lift off drive belt

cé

Remove intake manifold

B 27/28 A

B 27E 1975-1978

B 27E 1979-1980, B 28E,
B 27F, c
B 28F

vV ¥V V
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Group 21 Engine

Cylinder head, removing

B27/28 A

134 s

c7

Remove intake manifold including carburettor
and air filter

Disconnect first the hot spot pipe.

Disconnect wiring, hoses and cables. Identify connections
where necessary.

Place the cable harness between the cylinder heads.
Plug the intake ports in the cylinder heads.

Proceed to c1i




Group 21 Engine

Cviinder head. removing

B27E 1975—-1978

cs

Remove intake manifold together with air-fuel
control unit

Disconnect wiring, hoses and cables. |dentify connections
where necessary.

Pull forward the cable harmess and hang it over the front
radiator panel.

Plug the intake ports in the cylinder heads.

Proceed to &1l




Group 21 Engine

Cylinder head removing

B27E 1979-1980, B28E
B27F, B28F

(2]
Remove front section of intake manifold

c1o
Remove intake manifold along with air-fuel con-

trol unit
Detach hoses and cables where necessary.

Disconnect wiring. Pull forward the cable hamess and
hang it over the front radiator panel,

Unclip the distributor cap and disconnect the HT-leads,
Remove the intake manifold and air-fuel control unit.
Plug the intake ports in the cylinder heads.

Proceed to cii

13a s
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Cylinder head, removing

C11

Remove parts which restrict access to the cylinder heads.

Right cylinder head

Remaove:

— distributor cap and HT-leads

- distnbutor. First turn crankshaft to firing position for
Ma. 1 eylinder, rotor arm points towards mark in dis-
tributor body

= {only vehicles with air pump): separate air blower pipa
at rear of engine

- water hoses

- EGR wvalve, where fitted.

Left cylinder head
Remove:

— vacuum pump, where fitted

= air pump, where fitted. Separate air induction pipe at rear
of enging

- {A-engines only): fuel pump

= water hoses.

Air induction pipe

EGR valve

138 037

c12

Detach exhaust pipes from cylinder heads

Push the exhaust system rearwards. |t may be neces-
sary to unhook the rubber support rings next to the centra
silencer.
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Cylinder head, removing

I
Remove tha cylinder heads one at a ime i.2. perform oper-
ations C13-23 separately for each cylinder haad,

ci3
Remove:

— valve cover

- cover plate at rear of cylinder head

= plug in timing gear case, use 8 mm
Allen key (right side = cover plate)

= four upper bolts for timing gear case.

crd
Slacken camshaft centre bolt
A few turns only, 10 mm Allen key.

C1s

Remove rocker arm and shaft assembly
Remowve bolts in same order as for tightening,

MNotel If both cylinder heads ara to be removed, identify 1o
avoid interchanging.

Clé
Detach camshaft lock fork

Slacken bolt and push fork to one side.

116 OF1

c17
Secure timing gear chain
Use retainer 5213,

b- Ll
Hook the retaneruncler the chain, Tighten the nut bvharﬂ%r.
Secure the retainer to the timing gear case. e
Turn the knob to keep the camshaft chain taut and the
camshaft sprockat in position.

5213 keeps the timing gear chain taut when the camshaft |
Is remowved, If the tool is not used the slack in the chain will
be taken up by the chain tensioner and this will make it im-
possible to lift the camshaft into the correct position whan
installing it. Te put this right the timing gear case would
have to be removed, |
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Cylinder head removing

38

137 Gar

cre
Detach camshaft from sprocket

Unscrew the camshaft cantre bolt, Allen key 10 mm, The
left hand bolt can be unscrewed but not removed. Make
sure that the bolt does not fall down into the timing gear
case,

Move the camshaft backwards 1o free it from the sprocket.

cig

Remove cylinder head
The ocylinder head must not be lifted directly up. Use a
hammer shaft to laver it off.

Place the cylinder head on blocks to prevent damage to the
gasket surfaces.

Make sure that tha liners do not separate from their seals in the
lower liner seat. If this happens, coolant can flow down into
tha crankcase, and it will be necessary to remove, disas-
semble and clean the engine thoroughly.

€20
Remove gasket and fit liner holders 5093

The liner holders must always be used when the cylinder
head is removed.

c21
Remove guide sleeves
Use a pair of pliers.

c22

Clean gasket surfaces on cylinder block

Flace paper under the cylinder liners to prevent dirt from
entering the water passages.

Mone of the linars should be loose when cleaning the cyl-
inder block. Move the holders to the edge one at a ime,

Use a plastic scraper.
Blow-clean the holes for the cylinder head boits.
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1817

Cylinder head, removing

If it is necessary to turn the crankshaft when the cyl-
inder head is removed ar even if the other cylinder
head has to be removed:
Operation C23

Cc23

Fit support bracket 5105
Remove retainer 5213,
Notel The timing gear chains must be kept taut.

c24

If necessary remove other cylinder head
Follow the instructions C13-23.

Gasket replacement only
Operation C25

C25
Clean gasket surfaces and check for warp
Clean the valve cover as well,

Use a plastic scraper and if necessary a fine grade wet ab-
rasive paper.

Use a straight edge and feeler gauge to check for uneven-
ness,

Warp max, 0.05 mm (0.002 in) cver 100 mm (3.94 in).

The cylinder head must not be machined but instead re-
placed if the warp is too great.

For fitting the cylinder head, see page 46.
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Cylinder head reconditioning

C. Cylinder head, reconditioning
Special tools: 5108, 5109, 5028, 5165, 5218, 5220

116 17

C26
Remove all parts from cylinder head
Take care not to score/damage the mating surfaces.
Motel Do not interchange valve parts,

€27

Clean cylinder head and parts

Remeove carbon depaosits from the combustion chambers
and valves.

Clean valve seats with a grinder (to be able to see cracks,
damage, etc.).
Clean gasket mating surfaces.

Use a plastic scraper and if necessary a fine grade wet ab-
rasive paper,

"V c28
Check all.parts
Visible damage. wear, etc.
€29

Check cylinder head for warp
Use a straight edge and feeler gauge.
Warp = max_ 0.06 mm (0.002 in} per 100 mm (3.94 in},

The cylinder head must not be machined but instead re-
placed if the warp is too greal.

ﬁ

-
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Cylinder head reconditioning

C30
Check camshaft end float
Position the camshaft and make sure that it wrns easily.

Fit the locking fork. Measure the end float with a fesler
gauge. The clearance must not exceed max. 0.5 mm
{0.020 in). Replace the locking fork if the end fioat is 100
large.

Remove the locking fork and camshaft.

Check valve guide - valve clearances
Use g dial indicator,

Use new valves and press up 510 mm (0.2-0.4 in) with
finger when measuring.

The clearance must not exceed max. 0.15 mm (0.0059
in),

32

Check valve springs
The springs are colour coded, and two different types are
used depending on engine type.

Calour Length, Load
code mm {in) N (Ibs.)
47.21(1.88) 0O 0

GREY 40.0 (1.67) 233-268 (52-60)
32.2(1.27) 521-585(116-131}

47.1(1.85) © o
GREEN | 40.0(1.57) 230-266 (51-59)
30.0(1.18) B13-683 (137-154)

Valve guide replacement
Operation C33-39
33

Press out valve guides
Use drift 5218,

Place the cylinder head on a sloping surface so that the
valve guides are vertical.

41
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Ll
13z 55T

C34

Select a new valve guide, one size larger than old
one

The valve guides are marked with grooves.

Valve guide Mark Reamer
Standard + no groove -
Owersize 1 1 groove 5166
2 2 grooves 5167} 5165
3 3 grooves 5168 i

€35

Ream seat for guide
See above table.

36
Heat cylinder head to approx. +150°C. (+300°F)

€37
Cool valve guide to approx. =70°C (-95°F)

Use liquid carbon dioxide or equivalent 1o cool the valve
guides.

Wear protective gloves.

c3s
Press in new guide
Note! This must be done very quickly, within 34 secs.

Place the cylinder head on a sloping surface so that the
valve guides are vertical,

Use drift 5108 for intake and 5109 for exhaust valve
guides,

€39
Clean inner surface of new valve guides

Use reamer 5224.
Reamer 5164 can also be usad,

Walves and valve seats must be ground-in if guide has baen
replacad.
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125 664

Cylinder heEEE reconditioning

Valve seat replacernent
Operations C40-47

| Mote ! Valve guides must always be renewed befare replac-
ing seats, see C33-39.

c40
Clean combustion chambers

Clean the surfaces until the edge of the inserted seat is
clearly visible,

C4q1
Remove valve seat

Machine the valve seat. Use Mira valve cutter P/N
998 6045-5. Fallow the manufacturer’s instructions.

Make sure that the cylinder head is not darmaged. Clean
canefully,

c42

Measure valve seat diameter in cylinder head and
select a new seat of correct size

LUse an internal micromeater.
Walve seats are available in three oversizes.

The interference between the valve seat and recess
in the cylinder head must be 0.070-0.134 mm
(0.0027-0.0052 in). . e the valve seat must be
0.070-0.134 mm larger than the recess in the cylinder
head.

If too small, fit & new cylinder head. If too large, mill the
valve seal to correct size. Use a valve cutter.

£43
Heat up cylinder head.
Approx. +100°C. (212°F).

c44

Place new valve seat in correct assembly tool
Use 5029 for intake seats and 5220 for exhaust seats.

43
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Cylinder head reconditioning

C45
Cool valve seat to =70°C (-95°F)
Use liquid carbon dioxide or egquivalent.
Wear protective gloves

C46

Tap in valve seat

Mote! This must be done quickly, within 3—4 secaonds to
avord temperature loss.

C47
Check fit of valve seat

Make sure that the seat has bottomed correctly and is se-
cure, If not, fit a larger size.

After valve seat replacement, valve seats must be milled
and valves ground.

1.7-2.1 mm
(0.0669-0.0826 in)

Intake valve seat

Early types

Grinding of valves and valve seats
Operations C48-50
c48
Machine grind valves
Intake valves . .. 29.5°
Exhaust valves . . .44.56°
Jill) Also grind flush the end of the valve stem.
132 562
c49
Mill or grind valve seats
ChQ
Check valve fit
I¥ necessary grind-in valves with grinding paste.
1.3-1.7 mm 2.0-2.4 mm
(0.0511-0.0669 in) {0.0787-0.0944 in)

114 326
2 30N

Intake valve seat Exhaust valve seai

Late typas iventur seat):
15% and B0 are correct angles
1o reduce seat width.
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Oilway in shaft points
downwards

The flat faca must be
turnved towards the
circlip snap-ring
groove.  Applies to
all four rocker shaft

SUppONS

A = thin spacer

Cylinder head reconditioning
c51
Assemble cylinder head
Use drift 5218 for valve guide seals.
Use new gaskets.

The locking fork should be loosely fitted and not touching
the camshaft,

Baforae fitting, check that the spark plugs are clean, replace
if necessary. Electrode gap = 0.6 mm (0.024 in). Tighten-
ing torque 122 Nm {9£1.5 ft. lbs.}

cs2

Clean and check rocker arm shaft

Disassemble only if necessary. (Place parts in order, so
that they can be re-assembled in the same position. )

The clearance batween the rocker arm and shfm is for naw
parts 0.012-0.054 mm. (0.0006-0.0021 in).

Note! The rocker arm contact surface on the camshaft is
face-hardened and must not be ground.

B = thick spacer
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Cylinder head installing

46

C. Cylinder head, installing

Special tools: 5098, 5213

Install the eylinder heads one at a time i.e. perform opera- |
tions C53-65 separately for each cylinder head. |

€53

Install retainer 5213 and remove support bracket
5105

Nete! The timing gear chains must be kept taut,

C54
Close drain taps on both sides of cylinder block

C 55
Install guide sleeves

Sacure the slesves with e.g. 3 mm (0.128 in) drill. This
prevents the sleeves from being forced down when the
cylinder head is fitted.

C 56
Check timing gear case gasket

Smear with gasket paste P/N 116 1099-5. If the gasket
is damaged, cut out a new piece and repalr it

C57
Install cylinder head gasket

First remove the liner holder 5093 and then the protective
paper in the water passages.

The gaskets for the left and right sides are different.
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C58
Position cylinder head

C 59
Install camshaft centre bolt
Note! Make sure that the cylinder head does not move.

Tighten the bolt by hand (Allan key 10 mm). Check to see
that the camshaft does not catch in the locking fork, and
that the stud on the sprocket fits correctly in the camshaft
groove,

ce0
Install rocker arm assembly and bolts

| Mote! There are two types of bolts, ses below,

First remove the 3 mm (0,125 in) drill bensath the guide
sleeves (C 55).

Use the correct bridge on the left and right-hand sides. On
assembly the circlips snap-rings on the rocker arm should
face forwards on lefthand side and rearwards on right-
hand side,

Install the bolts fingertight. Note! The balts must be clean
and ailed.

Two different types of cylinder head bolts are in use, de-
pending on the thread length in the eylinder block.

2456049-2
Late type = bolt thread length 27 mm (1.083 in) with
washer
o 3T Early type = bolt thread length 30 mm (1. 181 in) without
bk & 38 mim washer

T &
L S h,

1nmr-7 - Only late type bolts are stocked.
if late type bolts are used on early type cylinder heads,

washers must be used (the same washers as used for late

type bolts).
Early type Late type
: Engine number Engine number
N B 27A 11374 11375
—_— B 27E/F 57276 57277
B 28A.E.F - A1

47
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P " y =5 ce1
6@ @5 5@ @6 Tighten cylinder bolts
Tighten to the correct torgue in three stages.
- 1=10Nm|( 7 lbs.)
3@ @1 18——-®3 2 =30 Nm (22 ft. Ibs.}
3 =60 Nm (44 ft. lbs.}
C&2
Remove retainer 5213
C63

Position camshaft locking fork and tighten bolt

cé4
Tighten camshaft centre bolt

Allen key 10 mm,

Tighten to a torque of 70-90 Nm (52-66 ft. Ibs.). Coun-
terhold with & screwdriver.

ces
Install:

= four upper bolts in timing gear case

~plug {Allen key 8 mm) in left-hand side, and cover washer
in right-hand side, use a new O-ring.

- cover washer at rear of eylinder head, Use a new gasket.

i (g F ] L . C 'EE
Install other cylinder head
Install according to CE3-65,

C67
Angle-tighten cylinder head bolts
At the earliest, 10-15 minutes after C61.

1 = Slacken all balts in order shown adjacent

2 = Tighten to a torque of 15-20 Nm (11-15 ft. Ibs.] in
order shown

3 = Angle-tighten 113-1179 in order shown adjacent.
Use protractor 5098. The rocker arm bridge can be
used as a line of sight.

= Ko
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Valve adjustment
Operations: C68-71

Different clearances for different engine types

Valve clearance mm (in), |-T‘.rp£ 1 Type 2
ing
ca?:l:i:f e e 0.10-0.15 0.20-0.25
axhpust .ol sl (0.004-0.008 |n} |(0.008-0.010 in)
0.25-0.30 0.30-0.35
[0.010-0.012in) |(0.01 2-0.014 im)
B27 1976-1979 ...... &
B2BA 1980 ........... X
19811582 ...... | X
B 27E 1975-1978 ..... X
1979-1980
Sweden and Aus- | X
walid o
1979-1980 Other ¥
markets ... .| X
B 28E 1981—1983 ...... |X
B 27F 1976-1879 .. ... X
B2BF 1980 ...,.......|X
B 28F 19811982 ...... ]
CE8

Turn crankshaft to firing positionfor No. 1 cylinder

The mark 17" on the pulley should align with the zero-mark
on the timing scale. Both rocker arms for No. 1 cylinder

should have clearance.
c69
Check/adjust valve clearances
: i 3 Check the following valves in the set position
|.H ml T 1 1 I Intake: cylinders 1, 2 and 4
'.‘i: - CYL 1 TDC FIRING Exhaust: cylindars 1, 3 and 6
c70

Turn crankshaft one turn in normal direction to
overlap position for No. 1 cylinder

The mark “1"" on the pulley should align with the zero-

mark on the scale. The rocker arms for No, 1 cylinder
should not have clearance.

c7t
Check/adjust valve clearances
sl AR Check the following valves in the set position.
"a m | I | | Intake: cylinders 3, 5 and 6
[ 'CYL. 1 TDC OVERLAP Exhaust: cylinders 2, 4 and &
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Cylinder head, installing

12 65T

c72

Turn crankshaft one turn to firing position for No.
1 eylinder

The rnarlk "_‘I " on the pulley should align with the zero-mark
an the timing scale. The rocker arms for No. 1 cylinder
should have clearance.

S

Thiz is now the correct setting for installing the distributar, —|

C73
Install gaskets and valve covers

Use new gaskets. Apply a few spots of sealing compound.
(P/N 118 1026-8).

Place only four bolts in.each valve cover. Do not tighten
since the covers are to be removed later on.

To ensure that the junction between the valve cover, cylin-
dér block and timing gear case is fully leak-proof, a thin coat
of silicona [F/N 116 1048-2) can be applied to the joint.
Mote! Do not use too much sillcone othorwise it may anter
the lubrication system and block the oil channals.

c74
Install distributor
The rotor should point as shown adjacent.

When the distributor is pressed into position the rotor
should point towards the mark an the distributor body. Ad-
just by turning the body.

Tighten the nut. Place the washer beneath the rotor,
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EGR-valve

Cylinder head, installing

Operation C 75 does not apply to

27E 1975-1978
i C75

Install distributor cap
A-engines: reconnect the HT-leads,
E/E-engines: do not connect the HT-leads. The distributor

cap should be installed loosely i.e., not clamped. If the cap
is clamped when the intake manifold is installed, damage

may result.

C76
Install exhaust system

Uise new gaskets. The gasket tongues should face towards
the branch pipe.

c77
Install:
Note! Use new gaskets.
- air induction pipe at rear of engine
— water hoses
vacuum pump (where fitted). Make sure that the pump

shaft meshes with the top of the camshaft

air pump (where fitted). Connect the hosa to the non-
retum valve

EGR-valve (where fitted)

- A-gngines only: fuel pump.

Fuel pump B 27/284

".I'-Il:uum pump

135 pdp
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Cylinder head installing o il

C78

Install intake manifold

B 27/28A
B27E1975—-1978
| B27E 1975—1980,. B28E
B27/28F
- cal
B27/28 A

C78

Install complete intake manifold
along with carburettor and air filter

Use new O-rings.

. Reconnect the hot spot tube,
Reconnect all wiring, hoses and cables.

B27E 1975-1978

8o
Install complete intake manifold

Reconnect all wiring, hoses and cables.
8§ Reconnect all vacuum hoses, see page 14.

52
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B27E 1979—1980
B28E, B27/28F

ca1

Install complete intake manifold
along with air/fuel control unit

Use new O-rings.
Tightening torque 10-15 Nm (7-11 ft. lbs,).
Reconnect all wiring, hose, cables.

Reconnect all vacuum hoses, see page
14,

Reconnect the front section of the intake
manifold.

E/F engines
Operation C82
c52

Clamp distributor cap. Reconnect HT-leads

e e C&E
Reconnect upper radiator hose

C84
Fill with coolant. Reconnect battery
Set the car heater control to max. heat,

C85
Start engine and warm-up to normal operating
temperature
Make sure there are no ail or coolant leakages.
Top-up if necessary,

135 038
C86

Turn off engine

Al!uw 30 minutes for the engine to cool before re-tight-
ening the cylinder head bhoits,
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Cylinder head, installing

cs7
Remove valve covers

It may be necessary to remove the vacuum pump from
the left-hand valve cover.

B 27/2BA: remove the carburettor baseplate retaining
screws from the intake manifold. Flace the carburettor
plus base plate and air filter on the intake manifald.

cés
Re-tighten cylinder head bolts

The cylinder head bolts must be tightened in the follow-
ing order, one at a time.

A. Slacken the holt
B. Tighten to a torque of 15-20 Nm (11-15 ft. Ibs.)
C. Angle-tighten to 113-117°. Use protractor 5098,

ceg

Install valve covers
Torque to 1015 Mm {1-1.5 kpm). 7-11 ft. lbs.

cag

Install remaining parts

B 27/28A: use a new O-ring for the carburettor base-
plate: Tightening torgue 10-15 Nm (1-1.6kpm). 7-11 ft.
Ibs.

B 27/28E, F:use a new O-ring (gasket) for the vacuum
pump {if removed). Make sure that the pump shaft
meshes on top of the camshaft.
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Cars with air conditioning
Operation C371

Install

— rear comprassor bracket
- COMpressor

- drive belts.

c92

Check/adjust:
— throttle control
- ignition timing
— idle speed + CO-content.

'“'"-"J

P

rpm

F-""r._ . 132 S0

D. Timing gear chains, checking for wear

o1

A quick method of checking the timing gear chains is to re-
move the left-hand valve cover and check the position of
the chain tensioner. If in any doubt whatsoever, remove
the timing gear case and inspect carefully.

If the tensioner pin protrudes by 4 or more notches (8 mm)
{0.315 in) the chains should be renewed.

Mote! Excessively worn chains can cause low oil press-
ures, and engine damage may result.
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D. Timing gear chains, replacement
Special toofs: 5703, 5112

D2

The sprockets and also the strainers behind the belt ten-
sioners must be replaced if the chains are nenewed.

The fallowing parts should be changed from early to late
types:

— chain tensioners

- straight chain dampers

- bent chain dampers

Late typa chain tensioners may only be used with late type
chain dampars,

Early type Late typa

mm [in] mm {in)

1 Bent chain damper ..... without cilway with cilway

2 Chain tensioner ........ @=0.4 @=12
006 0.0472

3 Siraight chain damper .. L= 174 L=220
6.85 B.GB

Note! On early manufactured B27 engines (up to middle
of 1976) a bent chain damper with @ small mounting was
used,

When replacing an early type bent chain damper with a late
type, the balts, washers and spacers must be replaced
with late types as well.

In addition the two support faces in the timing gear case
must be ground down, see fig. This is to provide room for
the new wider dampers.

Grind down & mm (0.2 in)

Grind level
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Timing gear chains, replacement

03

Disconnect battery earth lead
Both at the battery and the timing gear case.

B8 27/28A

D4
Remove carburettor baseplate retaining screws
from intake manifold

Place the carburettor plus baseplate and the air filter on the
intake manifold.

Plug the hole in the intake manifold.-

B 27/28E. F
D5

Remove air filter and preheating hose (where
fitted)

D6

Drain coolant

Open the drain tap on the left-hand side of the cylinder
block. A hose can be connected to the drain tap 1o assist
collecting the coolant.

07

Remove:

— radiator and hoses
— fan shroud.

Cars with automatic transmission; counterhold the nipples
on the oil cooler to prevent damage,
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Timing gear chains, replacement

106 T8

Cars with air conditioning
Operation D8

D8
Detach and move aside compressor,
Remove rear compressor mounting bracket,
Attach the compressor to the right bonnet/hood hinge.

Note!l Do not slacken any of the refrigerant hoses other-
wise the complete system will have to be evacuated and
filled with new refrigerant.

pg
Remove valve covers

It may be necessary to remove the air and vacuum pumps
from tha left-hand valve cover,

D10

Remove:

— coaling fan

- splash guard

— drive belt for power pump and alternator

- power pump and mounting bracket. Hang up pump with
@ wire so that it is not in the way.

ot

Turn crankshaft to overlap position for No. 1
cylinder
The mark ™17 an the pulley should afign with tha zero-mark

on the timing scale. The rocker arms for Mo. 1 cylinder
should not have clearance,

Mote! There are twa notches, 1 = TDC cylinder 1 and 2
= TDC cylinder 6.
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Timing gear chains. replacement

or2

Lock flywheel

Remave the cover plate on the left-hand side of the fly-
wheel caging (RHD vehicles = right side).

Fit locking sector 5112 to the upper bolt {RHD vehicles =
lower bolt).

D13
Remove crankshaft pulley
36 mm socket

Take care that the key on the crankshaft does not fall out.
Remove locking sector 5112,

or4g
Remove timing gear case
Plug the hole in the oil sump with paper.

o5
Slacken camshaft centre bolts
Allen key 10 mm.
If necessary use a screwdriver as a counterhold,

= (23 1]

Slacken timing gear chains
Turn each lock 174 tum anticlockwise and push in the pis-

D17
Remove:

- oil pump sprocket and chain

— chain tensioners and oil strainers
- bent and straight chain dampers,
- camshaft sprockets and chains,
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Timing gear chains, replacement

137533

60

D18
Remove from crankshaft:
- outer sprocket
— spacer sleeve (early type| and key
- innar sprocket and key,
If necessary use a puller to remove the sprocket.

oira
Clean and check condition of chain tensioners and

dampers

Mote! Do not disassemble the tensioners. If the lock falls
out it will be necessary to renaw the tensioner,

Make sure that the oil passages in the tensioners are not
blocked, and that the dampers are not wom or damaged.

If necessary install new parts.

Note! Chain tensioners and dampers should ba changad to

later types, see page 56,

D20
Tap out timing gear case seal ¥
&
j_ D21
Clean gasket surfaces on:
= gylinder block
— fiming gear case
— valye covers.
LIse a wooden scraper.
D22
Qil crankshaft, sprockets and spacer sleeve
D23
Install:
- inner key

— Inner sprocket. Note! The line on the sprocket should
face outwards

- spacer sleeve (early typel

— outer key

- outer sprocket.
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Timing gear chains, replacerment
D24

Install:

- new strainers in cylinder block

— chain tensionars

- straight chain dampers |

— bent chain dampers. Apply locking fluid
(P/N 116 1053-2) to bolts.

D25

Set crankshaft and left-hand camshaft

The key in the crankshaft should point towards the left-
hand camshaft.

The groowve in the camshaft should point upwards and the
rocker arms for No. 1 cylinder should not have clearance.

D26

Install left-hand camshaft chain and sprocket

Place the chain on the camshaft sprocket, with the mark
on the sprocket between the two marks on the chain,

Place the chain on the inner crankshaft sprocket, with the
mark an the chain opposite the mark on the sprocket.

Stretch the chain on the pulling side (the side against the
straight chain damper).

Position the camshaft sprocket. Make sure that the
sprocket fits in the groove in the camshaft,

Install the centre bolt.

D27
Set crankshaft and right-hand camshaft

Install the crankshaft nut. Turm the crankshaft clockwise so
that the key points directly downwards.

The groove in the camshaft should point outwards, see
fig., and the rocker arms for No. B eylinder should nat have
clearance.
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Timing gear chains, replacernent

D28
Install right-hand camshaft chain and sprocket

Place the chain on the camshaft sprocket, with the mark
on the sprocket between the two marks on the chain.

Flace the chain on the crankshaft sprocket, with the mark
on the chain opposite the mark on the sprocket.

Stretch the chain on the pulling (the side against the
straight chain damper.|

Install the camshaft sprocket. Make sure that the sprockat
fits in the groove in the camshaft. If necessary rotate the
crankshaft slightly.

Install the cantre bolt.

D29

Tighten both camshaft centre bolts

Tighten 1o a torque of 70-90 Nm (52-66 ft. Ibs.), Use a
screwdriver as a counterhold, placing it between two cogs
on the sprocket without holes.

D30
Turn locks 1/4 turn clockwise

Set chain tension
Turn the erankshaft round twice.

Remove the crankshaft nut.

Note! The key in the crankshaft should point upwards to
prevent it from falling out of its groove.

When the crankshaft has been rotated the marks for the
chaing and sprockets do not coincide, [tis necessary to ro-
tate the crankshaft a large number of turns o obtain the cor-

ract position.

D32

Install chain and sprocket for oil pump
Apply locking fluid (P/N 116 1053-2] to the balts.
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Timing gear chains, replacement
D33

Remove protective paper. Install
timing gear case

Use new gaskets.

Smaar the four lower bolts with Incking fluid P/N
116 1056-5.

Tightening torque 10-15 Nm (7-11 ft. lbs.).

Clamp the wiring harness to the side of the timing gear
case.

D 34
Install new seal in timing gear case
Grease the seal. Use drift 5103.

035

Install crankshaft pulley

Fit locking sector 5112 to the flywheel casing at the lower
bolt (RHD-vehicles = upper balt.) -

Make sure that the key does not fall out.

36 mm socket.

Tighten tha nut to the correct torque, see left,
Mote! There are two different types of nuts.

D38
Install cover plate on flywheel casing
Remove locking sector 5112,

It necessary adjust valve clearance, see B7-10, page 30.

160—-180 Nm 240-280 Nm

118-133 ft. lbs. 177-2  lbs:
(118-133 ! (177-206 fu. lbs.) 037

Cut gasket for timing gear case
Cut flush to the eylinder block.

D 38
Install valve covers

Usa new gaskets. Apply sealing agent (P/N 118 1026-8)
to a few places to secure the gaskets.

Tighten to a torque of 10-15 Nm (7-11 ft. lbs.)

|
To ensure that the junction betwesn the valve cover, oylin-
derblock and timing gear case is fully leak-praof, a thin coat |
of silicone (FSMN 116 1048-2) can be applied to the joint.
Mote! Do not use too much silicone othenwise it may enter
the lubrication system and block the oil chanmnels.
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Timing gear chains, replacement

135 paz

B4

D39
Close drain tap in left-hand side of cylinder block

040
Install:

- power pump bracket

— power pump

= cooling fan

— drive belts for alternator and power pump
- splash guard.

D47

Install parts on valve covers

Reconnect any hoses and wires which have been discon-
nected.

Use a new O-ring |gasket) for the vacuum pump {if re-
moved), Make sure that the pump shaft meshes on top
of the camshaft,

Cars with air conditioning
Operation D42
D42

Install:

- compressor rear bracket
— coOmpressor
— drive belt, to comact torque

D43
Install fan shroud and radiator
Reconnect all hoses and wiring.

Cars with auto-gearbow: connect oil wbes to il cooler,
Counterhold the nipples on the cooler to prevent damage,
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132 BO7

Timing gear chains, replacement
B 27/28A
D44
Install carburettor + baseplate, and air filter

Use a new O-nng. Tightening torque 10-15 Nm
(7-11 ft. lbs.).

Reconniact hoses, linkages and wiring.

B27/28E, F

D45
Install air filter and pre-heating hose
(if equipped).

D 46
Reconnect battery
Reconnect earth lead 1o timing gear case as well,

D 47

Fill with coolant. Warm-up engine and check
Top-up if necessary.

048

Check/adjust:
— ignition timing
— idle speed and CO-content.
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Camshart/racker arms, replacement

E. Camshaft/rocker arms, replacement

Damaged {wom) rocker arms and/or camshafts may be due to one or more of the following
causes:

— Incorrect oil guality or viscosity, Itis important that the correct oil is used and that it is changed
sufficiently often with regard to driving conditions.

- Contaminated oil. May be caused by camshaft grindings, coolant or petrol/gasaline, etc.

- Insufficient oil supply to the rocker arms.

It is absolutely essential that the engine is cleaned thoroughly before replacing damaged
or worn camshafts,rocker arms,

If this is not done the new parts will in all probability wear out quickly and will have to be re-
placed once again.

ET

Before replacing rocker arms and/or camshafts, perform
the following checks to establish the cause of the da-
mage/ wear:

@ Check ol level and condition of oil
If the ail level is too high, the oil is too thin or smells of
petrol/gasolina, it is possible that the oll has been diluted
with petrol/gasoling.

® Check for coolant leakage
Camshaft/rocker arm wear may be caused by coolant
leakage via the cylinder head gaskets. The coolant ra-
duces the abllity of the oil to lubricate.
Coolant leakage can usually be detected by oil in the coo-
lant. Look at and smell the coolant in the expansion tank.

@ Check oil pressure (if camshaft/rocker arms have
been replaced before). See N1, page B7.
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Camshaft/rocker arms, replacement

Working procedure

133 gog

Different types of camshafts. Part number stamped
on end.

£2
Flush engine clean
Change the engine oil and filter,
Warm-up the engine approx. 10 minutes.
Drain the oil and remove the filter.
£3

Replace camshafts/rocker arms
Remaove the cylinder heads, see C1-256, page 32,

Replace necessery parts, Lubricate the parts well before
inztallation.

Install the cylinder heads, see C53—-92, page 46.

Note! If there is a coating of carbon waste deposits on
the valve casing or timing gear case, orif itis a repeat re-
placemant, the valve casing, timing gear case, oil
sump/pan and oil strainer must be removed and thor-
oughly cleaned.

Eq
Check overflow/relief valve

If an early type valve (without filter) is fitted, replace it
with a new type, (with filter). See 01-5, page 90.

Late type valves introduced om:
Engine type  Engine number

B27A MNone

B28A 1143 —

B27E 76992 —»

BZ2BE Al |
B27F Mone '
B2BF 11168 —

E5
Install NEW oil filter and fill with NEW engine oil

67



Group 21 Engine

Crankshaft pilat bearing, replacement

F. Crankshaft pilot bearing, replacement (gearbox removed)
Pilot bearings are fitted only on vehicles with manual gearboxes

Special tools: 4090
1426 or 1801 + 5101 (depending on diameter of bearing)
5113 or 2484 or 5111 (depending on type of gearbox)

F1
Remove clutch pressure plate and driven plate
Inhex 6 mm.

Slacken the pressura plate retaining bolts crosswise, a few
turns at a time, to avoid distorting the plate,

Remove bearing
Use extractor 4090. Clean the baaring seat.

Install bearing
Tap in the bearing until it abuts the crankshaft.
There are two types of bearings:

Early type = inner diameater 17 mm (0.669 in). Use stan-
dard handle 1801 and drift 5101.

Late type = inner diameter 15 mm (0.590 in). Use drift
1426.

F4
Install driven plate
Turn the plate so that the hub faces outwards, away from

the fhywheal,

There are differant centering drifts for the different types of
gearbaxes:

M 50/571 = drift 5113
M 45/46 early type = drift 2484
M 45748 late type = drift 5111

F5
Install pressure plate

Tighten tha retaining screws crosswise, a few turms at a
time, to avoid straining the plate;

Inhex 6 mm

B8
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Ring gear, replacement

G. Ring gear, replacement (flywheel removed)

Applies to vehicles with manual gearboxes only. On automatic drive vehicles the carrier
plate is replaced along with the ring gear.

G7
Heat new ring gear to approx. 230°C (450°F)
Use an oven or an oxy-acetylenz flame,

If youintend 1o use an oven begin heating the new nng gear
now, If you are going to use oxy-acetylene the ring gear
should be heated just before it is fitted,

G2
Drill a hole between two cogs
Use a 10 mm {0.394 in) drill

The hole should be approx. 8 mm (0,394 in) deep,
Caution| Do not drill inta the flywheal (causes imbalancel.

124 431

G3
Remove old ring gear

Set up the fiywhes! in a vice, use soft jaws 1o prevent da-
mage.

If necessary crack the ring gear with a chisel above the
drilled hole,

Clean the comtact surfaces on the flywheal.

G4

Heat up new ring gear to approx. 230°C (450°F)

Check the temperature with solder (40% tin, 60% lead).
Solder melts at 220-230°C. (430-450°F).

G&
Install new ring gear

Position the ring gear. Note! The bevelled side must face
the fiywheal.

ITnecessary usea brass drift to tap down the ring gear until
it bottoms,

Leave to cool,

2t adl
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Crankshaft front seal replacement

H. Crankshaft front seal, replacement

Special tools: 5103, 5112

132 6N

70

H1
Disconnect battery

H2
Drain coolant

Open the drain tap on the left-hand side of the cylinder
block. A hose can be connected to the drain tap to collect
the coolant.

Remove:

- radiator and hoses
- fan shroud

Cars with auto-gearboxes: counterhold the nipples on the
oil cooler to prevent damage to the pipes.

Cars with air-conditioning

Operation H4

H4
Remove compressor drive belt

H5
Remove:
- cooling fan
—engine splash guard

= drive belts for power pump and alternator,
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Crankshaft front seal replacement

HéE

Rotate crankshaft until engine is approx. 20°
B.T.D.C., cylinder 1

36 mm socket.

This is done to prevent the key on the crankshaft falling
down into the sump.

Mote! There are two tming marks on the pulley,
1 =T.D.C. cylinder 1 and 2 = T.D.C. cylinder 6.

H7

Lock flywheel

Remove the cover plate on the left-hand side of the fiy-
wheel cover {RHD-vehicles = right-hand side).

Lock the flywheal with locking sector 5112 at the upper
bolt {RHD-vehicles = lower bolt).

HE8
Hgmwa crankshaft pulley
36 mm socket,

Take care that the key on the crankshaft does not fall out.

HG

Remove seal
Carefully lever out the seal with a screwdriver.

The mating surface of the timing gear case must not be da-
maged,

HTO
Clean and check mating surfaces
Both the pulley and casing

HI1
Install new seal
Pack grease between the lips of the seal.
Use drift 5103,

7
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Crankshaft front seal replacement

160—180 Nm 240—-280 Nm
(118-133 ft. bs.)  (177-206 ft. Ibs.)

72

HI1z
Install crankshaft pulley
Take cara that the key on the crankshaft does not fall out.

Transfer locking sector 5112 to the lower hole (RHD-
vehicles = upper hole),

In=tafl the nut and tighten to the specified torgue. Sae left.
Maote! There are two different types of nuts.

36 mm socket.

H13
Install cover plate on flywheel casing
Remove locking sector 5112,

Hi4
Close drain tap in left-hand side of cylinder block

His
Install:

- cooling fan
— drive bels for the power pump and alternator. Set to the

correct tension,
— cars with AC: compressor drive belt to correct tension
- engine splash guard.

H1g

Install fan shroud and radiator

Reconnect hases and wiring for electric cooling fan (where
fitted).

Cars with auto-gearbox: reconnect all tubes to the oll cool-
ar, Counterhold the nipples to prevent damage.

H17
Reconnect battery.
Fill with coolant

H18
Warm-up engine and check
Top-up with coolant if necessary,



Group 21 Engine
Crankshaft rear seal, replacement

H. Crankshaft rear seal, replacement (gearbox removed)

Special tools: 1801, 5112, 5953
5113 or 2484 or 5111 (depending on type of gearbox)

Manwal gearboxes
Operation H19
H19

Remove pressure plate and driven plate
Inhex 6 mm.

Slacken the pressure plate retaining bolts crosswise
to avaid distorting the plate.

H20
Remove flywheel and carrier plate
Lock the flywheel with locking sector 5112,

H21

Remove crankshaft rear seal

Lever out the seal with a screwdriver, Take care not to da-
mage the sealing surfaces in the holder and crankshaft.

H22
Clean and check sealing surfaces
Both in the holder and crankshaft,

H23
Install new seal
Assemble standard handle 1801 and drift 5953.

Lubricate the seal and groove. Pack grease between the
sealing lips.

Fiace the seal on the drift, see fig.
Tap in the seal until the drift abuts the crankshaft,

73



Group 21 Enging

Crankshaft rear seal, replacernent

H24
Install flywheel and carrier plate

The flywhesl can only be fitted in one position. The screw
holes are assymetrically located.

Isa new bolts.

Tighten 1o a torque of 45-50 Nm (33-37 fu. Ibs.). Use
locking sector 5112 to lock the flywheel.

Automatic gearboxes

MNote the position of the support plates. The inner plate
must be turned so that the bevel edge faces forwards,

EXlEl
e
oo

u 132 ER

Manual gearboxes
Operation H25
HZ25

Install driven plate and pressure plate

Turn the driven plate so that the hub faces outwards, away
from the fiywhesl.

There are different centering drifts for the different typeas of
gearboxes:

M 50/51 = drift 5113
M 45/46 early typa = drift 2484
M 4546 late type = drift 5111

Tighten the pressure plate retaining bolts crosswise, a few
turns at a time, to avoid distorting the plata,

Inhex 6 mm.
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Engine mountings

K. Engine mountings

Special tools: 5006, 2x5033. 2x5115

Pad

eady manufactured

vehicles anly) K1
Removing/installing

Right-hand The mountings are removed/installed along with the
drive brackets.

/—ﬁnﬂl
=" Lett-hand

=
-
-

drive

g 135 047

K2
Lifting tool

Use bearn 5008, two support rails 5033 and two lifting
hooks 5115 to off-load the engine mountings.

7
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Replacement of engine

L. Replacement of engine

Operations L1-4
Special toofs: 2810, 2x57100

[ The engine 5 removed and instafled with the gearbox attached |

L1

Preparing engine for removal

— AC compressor,
Hang the compressor from the right-hand bonnet/hood

Remove:
- bonnet/hood : :
— Yoad fiom bty :I;:;as._ Caution! Do not disconnect any refrigerant
- Al - i ) , ;
= f:ﬂgi:: an‘;;?:: asﬂr:gugusﬂ — front exhaust pipe from branch pipe (not vehicles with
coupled exhaust systam)
- disconnact wiring, water hoses, vacuum hoses and

cables.

18
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Replacement of engine

L2
From beneath engine

Remove:

- splash guard

- power steering pump. Note! Do not'disconnect any of
the hoses. Hang the pump from the body with a wire

- engine mounting retaining bolts in the front crossmem-
ber.

L3
Remove parts from gearbox
Remove: - speedometer drive cable
. - - propeller shafft
- mounting clamps for the front exhaust pipe |
— (cars with coupled exhaust system): uncouple - gﬂhrb_o::mssmember. Off-load the gearbax with a ga-
- (manual gearboxes): cutch master cylinder and gear nga i :
lever = disconnect winng.
- lauto gearboxes): selactor contral linkage from gearbox
136 050
Lg

Lift out engine
Use lifting cradie {2x5100 and 1x2810).

Working procedures after repositioning the engine, see
L5-13, page BO.
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Replacement of engine

BO

Working procedures after repositioning engine

Operations L5-13
Special tool- 5098

L R

Manual gearboxes
L5

Adjust bracket for reverse gear detent. Install rub-
ber gaiter/bellows.
Engage 1st gear.

Adjust the clearance batween the bracket and gear lever.
Correct clearance = 0.5-1.5 mm. (0.02-0.06 in)
Use a fealer gauge.

Re-tighten the retaining screws.
Engage 2nd gear and re-check the clearance.
Install the rubber gaiter/bellows.

Automatic gearboxes
LE
Check/adjust gear selector linkage

1. Make sure that the clearance from position “D" 1o the
stop is approximatehy the same as from position "2 1o
the stop.

2. Adjust the length of the selactor rod if necessary.

Rough adjustment: tum the adjuster at the rear of the
selectar rod.

Fine adjustment: turn the serrated sleave (max. visible
thread length = 35 mm = 1.377 in]

Extending the rod reduces the clearance in position 'D"
and increases the clearance in position "2,

After adjustment: move the salectar lever to positian
"1" and then back to "P". Re-check according to
item 1

L7

Fill engine oil and coolant

Engine oil capacity 8.5 litres (6.9 US gts) (including oil fil-
ter]. Add an additional 0.5 litre (0.5 US gts} if the engine
has been disassembled and the crankcase is completely

dry.

Cooling system capacity 10.9 litres [11.5 US gts). Setthe
dashboard heater control to max. heat.

Automatic gearboxes
La

Check oil level, top-up if necessary
The engine must be running. Engage either “N" or “P".
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“.Il,ll 185y,

Replacement of engine

9
Check engine
Stari the engine and warm-up.
Check for oil and coolant leakages.
Top-up if necessary,

Lig
Adjust throttle cable

The drum must strike the stop on return. The cable must
be taut but must not affect the position of the drum,

At full throttle the drurm must strike the other stop.

Automatic gearboxes
Lr1
Adjust throttle cable

Press the accelerator pedal to the floor. Note! Do not ad-
just the linkage by hand otherwise the setting will be incor-
rect,

At full throttle the distance from the cable sleeve to the clip
must be 50.4-52.6 mm {1,98-2.07 in)

L2
Check/adjust:
= ignition setting
— idle speed and CO-content
If engine has heen disassembled
L3

Re-tighten cylinder head bolts

Mote! The engine must have been warmad-up and al-

lowed to cool for 30 minutes before re-tightening the
bolts.

Followy the procedure below, one bolt at a time.

A. Slacken the bolt
B. Tighten 1o a torque of 16-20 Nm {11-15 fi. |bs ],
C. Angle-tighten to 113-117°. Use protractor 5098,
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Removing parts

T 0]

Removing parts from engine

Operations L14-17
Special tools: 2520, 2903, 5099

Lr4

Remove;

- startar motor

- gearbox. Notel Auto: do not forget the torque convarter
bolts

— ofl filker. Wse wrench 2903

- drain taps for coolant.

L15

Attach fixture 5099 to engine

The engine is held in position by means of twa bolts
serewed into the flywheel casing, and one bolt in gach of
the drain tap screw holes.

L1

Place engine on stand 2520
Remove the lifting cradle.

Li7
Remove remaining parts
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Installing parts
Installing parts on engine
Operations L 18-24
Special tools: 1426 or 1801 + 5101 (depending on diameter of pilot bearing)
5113 or 2484 or 5111 (depending on type of gearbox/
5112
Only operations where special care must be exercised are dealt with in this section.
Lig

- new crankshaft pilot bearing {manual gearboxes),

L B D Always use;
"“Oj‘ @ (@1@( - new gaskets and seals
Bz AR - new bolts for flywhesl/carrier plate

L1g

Check, replace if necessary:

- (E/F-engines) rubber seals at the injectors. The seals
may have become oval and cause: airleakage, erratic id-
ling. etec.

- water and vacuum hoses

— clutch + release bearing

L20

i) Flywheel (manual), carrier plate (auto)
4??:0 Nm
New bolts. Tighten to a torque of 45-50 Nm (33-37).
Uise locking sector 5112 to secure flywhesl,

Automatic Automatic: Note position of support plates. The inner
[ plate must be tumed, bevel side forwards.
=l
1426
1801+5101 B4

Crankshaft pilot bearing
Tap in the bearing until it abuts the crankshaft.
There are two types of bearings:

Early type = inner diameter 17 mm {0.669 in) Use stan-
dard handle 1801 and drift 5101.

Late type = inner diameter 15 mm (0.590 in). Use drift
1426. .
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Installing parts

& Before installation
B After installation

135057

L22

Driven plate, pressure plate

Tum driven plate so that the hub faces outwards, away
from the flywheel,

Thera are different centering drifts for the different gearbox
types:
Ms0/51 = drift 5113

M45,/46 early type = drift 2484
MA45/46 |ate type = drift 5111

Tighten the pressure plate retaining screws crosswise, a
few tums at a time, to avoid distorting the plate,

L23
Distributor

Set engine to T.D.C. cylinder 1 firing position. Make sure
that cylinder 1 intake valves are at the firing position and
not the overlap position.

Tum the rotor so that it paints towards the clip for the dis-
tributor cap.

Install the distributor. When installed, the rotor should
point towards the mark on the distributor body,

124
Gearbox

Check that the guide pins in the cylinder block protrude by
10-12 mm. (0.4-0.47 in)

If tubular pins are installed replace with solid opes (P/N
1232544-5), Apply locking fluid.

Autornatic gearboxes

Lightly grease the torque converter guide and the equiva-
lent hole in the crankshaft,

Tighten the torque converter retaining bolts to 45 Nm
(4 bolts) = 35 ft. lbs.
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Engine oil, ail fifter

M. Engine oil, oil filter
Special tool 2903

USA and Canada

Type and grade ..... according to APl Service-SF/CC

MNote! SE/CD-pils must not be used.

Viscosity: Temperature range
(stable ambient temperaturas)

SAE Dw30, sw3o
T T

10 20 30 40 °C

[ -30 - -0 0
T S

M1
Engine oil
The angine should be hot when changing the oil. Replace
the drain plug washer.

Oil capacity, excl oil filter ... 6.0 litres (8.3 US qts)
incl oil filter ...... 6.5 litres 6.9 US qgts)
Difference, max,=min. ........ 1.0 litres {1.0 US qts)

If the engine has been disassembled and the crankcase is
complately dry add an additional 0.5 fitre of oil.

Other markets

Type and grade ... according to APl Service-SE/CC or
SF/CC

Viscosity: Temperature range
(stable ambient temperatures)

-30 20 A0 O 10 20 30 40T

-I _I 'ﬁﬁ ] L §

13z &0

SAE 15W,/50 or SAE 20E/50 oils are recommended for use in extreme driving conditions
which involve high oil consumption and high ol temperatures, e.g. mountain driving with fre-
quent decellerations or fast motorway driving. (Note however the lower temperature limits. |

M2
Oil filter
Lise strap wrench 2903 to remave the fitter.
See the installation instructions on the cartridge.

For replacemeant of filter only, add 0.5 litre (0.5 US qt) of
engine oil.
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Oil pressure, check

N. Qil pressure, check

N1

Lise the output on the left-hand side of the engine, in front
of the oil filter, to measure the oil pressure, If the pressure
15 maasured anywhera else, the results will be invalid.

The adapter (P/N 464592-5) can be used for B20 and
B17-B23 engines.

With a hot engine and new oil filter, the oil pressure should

(51N
16 r/s (900 r/min) . ...... min 0.1 MPa {14.2 psi)
50 r/s (3000 r/min} ............. 0.4 MPa{57 psil

* Correct type, grade and viscosity

Low oil pressures
Carry out the following checks/remedies

A2
Check oil level
Cars with GT-instrurments
Operation N3

N2
Check that oil pressure sender is correctly in-
stalled

The oil pressure sender for GT-instruments should be lo-
cated on the port on the left-hand side of the engine (in
front of the oil filter).

The adaptar (P/N 464592-5) must be used if a correct fit
is to be obtained.

Mote! The standard oil pressure sender must be left in-
stalled, If this sender is replaced (by an incorect one or a
plug) ane of the oilways in the cylinder block is exposed and
the oil pressure will be too low.

fid

Check oil flow to all rocker arms

Disconnect the lead from terminal 15 on the ignition coil
[safety precaution).

Crank the engine and check the flow of oil from the rocker
arm jets. Ample oil should flow and no air bubbles should
be present.

Different fault symptoms:
Air bubbles, see N5-6.
Poaor oil flow from all rocker arms, see N7-8.

g7
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OV pressure. check

AIR BUBBLES IN OIL
Operations N5-6.

114 832

kEFE -]

N&

Air bubbles in oil indicates that there is leakage from the in-
take side of the oil pump.

The reason may be leaking O-rings, either between the en-
gine block and sump, or between the sump/pan and oil

strainer.

On early engine versions the guide sleeve between the cy-
linder block and sump,/pan may have fallen out. Insuch ca-
ses the oil will leak from the upper O-ring.

New cars are fitted with a collar in the sump/pan which
prevents the sleeve from falling out.

NE

If guide sleeve has fallen out:

I is possible 1o replace the upper O-rfing and secure the
guide sleeve from below.

- remove pieces of old O-ring. Clean the oil strainer, both
internally and externally
— Carefully clean the oilway

~ Install a new O-ring. Use a bent screwdriver to position
the O-ring.

— Install a new guide sleeve. Use locking fluid P/N
1161067-3

- install a new oil strainer and a new O-ring
= install remaining parts and add engine oil.
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Oil pressure. check

POOR OIL FLOW AT ALL ROCKER ARMS

Operations N7-8
Indicates internal leakage or poor pump capacity

N7
Check timing gear chains for wear

If the chains are worn the chain tensioners will have
reached their outmost position. Ol will leak past the pis-
1ons in the chain tensioners and the oil pressure will be too
lowd

Use a torch and assess the condition of the chain tension-
Brs.

Replace the chains if the pin in the tensioner protrudes by
more than 4 teeth (8 mm = 0.315 in). See D2-48, page
56.

NE
Check:
- that ol stramer is not blocked

— oil pump and relief valve
— that ail pump shaft is firmly secured to cylinder block.

B3
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Relief valve, replacement

0. Relief valve

Replacement from early to late type
{oil filter removed)

Early type Late type

114 828

Early type = without filtar
Late type = with filter

Late typa valves are introduced on;
Engine type Engine MNo.
B27A None

B 28A 1143 —»

B 27E TES9Z2 —p

B 2BE All

B 27F MNone

B 28F 11169 —»

Required materials;

Description City Part number
Valve 1 1218056-8
Seal 1 12180564-3
Filter 1 1218175-6
Washer 1 1218055-0

o7
Withdraw old valve from engine block

Use a pair of pliers or a screwdriver. Take care not to da-
mage the cil filter mating surface,

02
Clean hole
Remowe dirt, atc. Use a knife or scraper.

Clean thoroughly, Caution| Do not use comprassed air. Dirt,
oil daposits, can be blown into the oilways.




Group 22 Lubricating system

14937

Relief valve replacement

03

Install new parts
Install the valve, with the spring facing inwards,

Press on washer
Use a 11 mm linner dia) socket.

o5

Secure washer
Use a drift to make three small notches around the washer,

k=]
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Oif pump

P. Oil pump

[ |
Removing/installing

Timing gear case,
removing, see 03— 14, page 57.
installation, see D20-21, 33—47, pages 60 and 62.

Clean all parts before installation. Also clean the housing in
the eylinder block.

Qil the housing, cogs and shafts.

Tightening torgua retaining bolts, oil pumpeylinder block =
10-16 Nm (7=11 ft. Ibs.)

Smear locking fluid (P/N 1181053-2] on the bolts for the
oil pump sprocket.

P2
Cleaning/inspection

The ofl pump is supplied as a complete unit (i.e. cover, cogs
and relisf valve). Spare parts are however available for the
relief valve.

Clean and inspect all parts. If in doubt, check tolerances,
122 639 see below.

Specifications mm (in)
POCE] CRSAFBIGE oo s i e i BT o o e s T w 0.025-0.084 0.0009-0.0033
Radial clearance between tooth top and pump housing
{excluding bearing clearance] ............ccocviiiiniiniiaians 0.110-0.185 0.0043-0.0072
Backlash (excluding bearing clearance) ....................... 0.17-0.27 0.0066-0.0106
Bearing clearance, drive shaft ............. A T T 0.015-0.063 0.0006-0.0021
WA SR e wrm s Y 0.015-0.061 0.0006-0.0020

Relief valve spring langth

O e e e S T e S 89.5 3.52

underboad of BB.I N (20 Ib8.) ... oviiiiiiniiiiaiiiniannis 56.5-60.5 2.22-2 38
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Group 25 Intake and exhaust systems
Intake manifold

Q. Intake manifold B27/28 A

an
Intermediate piece B 27 A 1976 Oo ) Covar plate
Replacement parts incorporate idle . Turn gasket right way.
l::::nanal. " Vent hole must not be
i . blocked.
On installation, solenoid valve hole

 ejmust be plugged (P/N 1266 494-2).

Inlet funnal
B 28 only

Drainage channel®*
136 322

Preheating flange
Some B 27 models
All B 28

* All right hand drive vehicles.
Only late type on left hand drive

vehicles.
<t Filter*
Heat chambar
intake manifold must be removed to
replace gasket or chamber (see 08,
page 95). Early type
Throttie housing

Qz
Checking

Ensure smooth operation of throttle and position of
lever at different engine temperatures and speeds.

Closed = cold engine and at idle.

Open = warm engine at speeds above idle. Throltle
opening depends on power output,

as
Replacement

The exhaust pipe must be disconnected from branch
pipe to obtain access to throttle housing. Also neces-
sary to unscrew mounting bracket near gearbox so
that exhaust pipe can be guided to rear.

Use new gaskets when installing throttle housing. In-
stall gasket with reinforced metal edge facing branch
pipe and throttle housing respectively.

Exhaust pipe

1mrs



Group 25 Intake and exhaust systems

Intake manifold

4
Removing intake manifold

Three working procedures for removing intake
manifold are described below. Choose method
which suits purpose of repair.

As a safety precaution, always disconnect battery
before starting repair.

as |
Installing intake manifold

Use new O-rings and gaskets. Tightening torque
10-15 Nm (7-11 ft.Ibs.).

For connection of vacuum hoses see page 14.

After installation check/adjust:
- throttle controls
- idle speed and CO content.

a6
Method 1 Replacing O-rings

Disconnect intake manifold and |ift it up slightly to
obtain access to the O-rings.

Note! Tubes to Hot-spot must be disconnected from
rear edge of intake manifold,

134 el

a7z

Method 2 In connection with removing cylinder
heads

Intake manifald must be removed complete with car-
burettar,

It will be necessary to drain the coolant.

4~ 136334

as

Method 3 Removing intake manifold e.g. when
fitting a new Hot-spot gasket

Intake manifold can be removed without carburettor
and intermediate section,

It is not necessary to drain the coolant.

95



Group 25 Intake and exhaust systems
Intake manifold

R. Intake manifold B27E 1975—1978

R1
Removing intake manifold

Intake manifald must be removed with air-fuel contral
unit.

Disconnect battery prior to removal of manifold.

Clean all fuel line connections before disconnecting
pipes.

Disconnect (move to one side) wires, hoses and ca-
bles, identify if and as necessary,

Place wiring harness on panel above radiator.
Detach clips retaining distributor cap.

Remove intake manifold.

R2

Installing intake manifold

Install new O-rings.

Tightening torque 10-15 Nm (7-11 ft.lbs.).
Re-connect wires, hoses and cables.

For connection of vacuum hoses, see page 14.

After installation, check/adjust:
- throttle controls
- jdle speed and CO conteant.
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Group 25 Intake and exhaust systems

Intake manifoid

S. Intake manifold B27E 1979-1980, B28E, B27/28F

B2TE

B2BE

B27F

B 28 F 1980 USA
Federal + Canada

B 28 F 1980 USA California + Japan
1981-1982 All markets

S
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Group 25 Intake and exhaust systems

Intake manifold

Basic setting of balance screws

137150

52

Screws 2 and 3 are set at the factory and should not
normally need to be adjusted.

They should however be adjusted if lower part of air
flow sensor is replaced or if engine running is poor.

To adjust:

— screw in sorews 2 and 3 fully,

= unscrew no. 2 for left bank (cylinders 1, 2, 3) 1 1/2
turns

— unscrew no, 3 for right bank (cylinders 4, 5, 6) 5.0
turns.

Note! B 28 F with constant idle speed system

Idle adjustment screw (1) must be screwed in fully.

Screws {2 and 3) must be tightened until the heads
shear.

Failure to shear adjustment screw heads may con-
travene USA Federal laws.

Removing intake manifold

a8

S3
Disconnect battery

S4
Detach distributor cap and disconnect HT leads
Detach both clips (arrowed),

If cap is not removed it may be damaged when intake
manifold is removed/installed.



Group 25 Intake and exhaust systems

Intake manifold

55
Disconnect front part of intake manifold

S6
Detach intake manifold with air-fuel control

unit
Move hoses and cables to one side, disconnect as

necessary. Clean fuel line connections thoroughly
before disconnecting pipes.

Detach wiring and place harness on top of radiator
panel.

Aemove intake manifald with air-fuel control unit.

B 28 F1881



Group 25 Intake and exhaust systems

Intake manifold

Installing intake manifold

57
Install intake manifold with air-fuel control unit
Install new O-rings.
Tightaning torque 10-15 Nm (7=11 ft.lbs.}.
Connect wires, hoses and cables.
For connection of vacuum hoses, refer to page 14.
Attach distributor cap and re-connect HT leads.

58
Install front part of intake manifold

Check/adjust:

- throttle controls
— idle speed and CO content.

B 28 F 1981
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Exhaust manifold

‘ T. Exhaust manifold

138 333

T
i i s El @ @___I :.l'r'."_;l__ —
i 0 | A
. A
Reinforced metallic edge~ — — _—

—

Passage for air inlel’

(Pulsair Va5 3

=
HExhaust pipe

L — o
hrottle housing

% B 27/28 A
.-_.__.--

/’%ﬁ!ﬁ’#

Reinforced metallig  -m-
edge B27/Z8 A

Branch pipe

124 336
Aeinforced metallic edge

Removing/installing

T1
As a safety precaution disconnect one of battery leads.

Exhaust system must be disconnected from both
branch pipes before exhaust manifold can be
removed. Alsa exhaust mounting near gearbox must
be removed so that the exhaust pipe can be moved to
rear to obtain access to branch pipes.

Branch pipe should be removed/installed with air inlet
pipes or Pulsair system pipes in position (as applica-
biel.

Gaskets

T2

Several diffarent types of branch pipe gaskets are in
usa. Only late type, shown adjacent, is stocked by
Parts Dept.

Gaskets are supplied in packs of three, and must be
separated by cutting and not by folding, or damage
may result.

Gaskets must be installed with reinforced metallic
edge facing cylinder head.

Gaskets between exhaust pipe and branch pipe must
be installed with reinforced metallic edge facing
branch pipe.
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Exhaust pipe and silencer

U. Exhaust pipe and silencer

Type of exhaust system installed depends on market and model year, Shown below is the

exhaust system on B 28 F USA 1980.

u1

@ Use new gaskets. Turn gasket metallic face against
manifolds. Steel face with raised edge should be
replaced only if damaged.

® Exhaust pipe should be inserted approx. 40 mm
(1.6 in.) into silencer.

@ Clearance between exhaust system and body
should not be less than 20 mm (0.8 in.).

PRI A e R B
Ecaley w3 o
- Bl o
L M. -
[ .-..f:-"'.'-"’f et
A boEoia g ! & 1 e .
ANUQUYIR, Do, var 2

1 Tmaseam es
TELERMSNE P e B

102

Installation of complete system

uz

Follow work sequence below to avoid tension in
system.

1. Unscrew retaining bolts A on mounting bracket -

gearbhox.

Hang up and align complete exhaust system,

Tighten nuts B at front pipe - manifold,

Tighten catalytic converter C.

Tighten bolts D for mounting bracket — front pipe.

Tighten bolts A for mounting bracket - gearbox.

Tighten clamps E for silencer - pipe.

. Tighten coupling F as applicable.

. Check that system cannot strike body, adjust if
NECessary.

ODND OB WN



Group 25 Intake and exhaust systems
Crankcase ventilation

V. Crankcase ventilation

Cleaning/checking

Vi

@ clean/check all hoses

® clean calibrated nipple

@ clean oil filler cap and clean/replace strainer as
necessary.

Calibrated
nipple

Calibrated
nipple

138 338
B 27 E 1975-1978

Calibrated
. nippla
1]

Calibrated
nipples

138 341

B 27 E 1979-1980
B 27 F1972
B 28 E/F

B 27 F 1976-1978
Notel Modified crankecase ventilation system may
be fitted on some models, see BZTF 1879,
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Group 25 Intake and exhaust systems
Catalytic converter

X. Catalytic converter

Part Number (P/N)
X1

— Type of catalytic converter fitted to vehicle depends on
engine type, year model and market. Direction of flow
and part number are indicated on converter.

136 342

X2

Some converters are attached to exhaust system by
pin studs and it is not necessary to replace converter if
one of studs is damaged. In such cases drill out
damaged stud and install nut and bolt.

X3

Efficiency of catalytic converter can be checked by
recording and comparing CD level before and after
convertar.
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Air pump

Y. Air pump

¥1

Diverter valve

Vacuum haos f
Wi intake maEEﬁH‘ Q
e o

] ‘-\.\Il s i
¥ 9

4 5 |

Fi

IMPORTANT

@ Air pump must not be |lubricated or dismantled but
instead replaced if defective.

@ Never plug or obstruct the diverter valve outlet since
this can couse severe damage 1o air pump.

Checking air injection system
Operations ¥2-5

Y2

Check backfire valve

Disconnect hose from diverter valve and check func:
tion of backfire valve by alternately blowing and suck-
ing on hase.

Y3
Check air pump attachment and drive belt
Check drive balt for cracks, wear, gtc,
Check security of air pump.

Plug end of diverter valve hose (safety precaution) and
start engine. Pump operates noisily especially when
cold.

156 348
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Air pump

Y4
Check diverter valve
Divertar valve hose must be plugged prior to checking.

Run engine at idle and check that air is blown out of
port (A) on diverter valve.

Increase engine speed to about 50 r/s {3500 r/min) and
release throttle quickly. Air flow from {A) should stop
for a few seconds and air should be blown out of vent
hales |B) on side of valve.

If incorrect, check vacuum hose between diverter
valve and engine intake manifold before testing with a
new divertar valve.

Y5

Turn off engine and re-connect hose to diverter
valve

Replacing drive belt

Y&

If drive belt has snapped check function of backfire
valve. (A defective valve can cause belt ta break off.)

106

Removing/installing air manifold

Y7

Air manifold should be removed/installed attached to
branch pipe.
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arly type  Late type
Q ‘Ct:ﬁul h-’{ 8

Connector  gjlgncer

Mon-return
valves

13 827

')

e B

i o

% o e

Pulsair system
Z. Pulsair system

General

Z1

Disconnect and plug connections of Pulsair system

before checking/adjusting CO content otherwise
results will be falsse.

Checking Pulsair system
22
Check:
- security of all connections
- hoses for leaks.
23

Check non-return valves
Disconnect hoses from upper non-return valve.

Start engine and hold hand above valve. It should be
possible to feel air being drawn into system and that
no exhaust gases are |eaking.

Mext check remaining two valves in same way.

I —— e —

Removing/installing air manifold

Z24

Alr manifold should be removed/installed attached to
branch pipe.
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Exhaust gas recirculation, on/off system

AA. Exhaust gas recirculation (EGR)
ON/OFF system

Delay valve
{certain models only)

-’i“ EGR valve
/ ’ 135 351

F engines: Some of vacuum hoses are connected to
components by an adapter and a short, thick hose.

108

AAT

EGR system is fitted on following engines:

B 27 F 1976 automatic Canada and USA Federal
1877 automatic Canada

B 27 E 1980 Sweden and Australia

B 28 E 1981-1982 Sweden and Australia

Cleaning EGR system

See instructions on page 117,

ﬁ
Adjusting dashboard indicator lamp

AA3
F engines only

See instructions on page 117.
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Exhaust gas recirculation, On/off system

Function check

AAddqd

EGR valve should only open at part throttle with warm
engine. To check function of valve, observe movement
of link rod at different engine rpm and temperatures.

An open valve will cause erratic idling and possibly
stall the engine.

Ads
Check that EGR valve:

- is closed at all engine rpm with cold engine, i.e.,
coolant temperature below 55°C {130°F)

- opens at part throttle with warm engine, i.e., coolant
temperature above 60°C (140°F).
Vehicles with delay valve: EGR valve opens approx.
2 saconds after engine is accelerated.

= closes when engine speed drops to idle,

128 T8

Open

AAG

FAULT SYMPTOM PROBABLE CAUSE/REMEDY
EGR valve opens when engine cold Defective thermostat valve. Replace, Thermostat
(coolant below 56°C = 130°F) valve must open at 55-80°C (130-140°F)
EGR valve does not open at part throttle with warm Vacuum hoses defective, kinked or incorrectly
engine (coolant temperature above 60°C = 140°F) connected,

Thermostat valve does not open. Test by removing
vacuum hose from EGH valve and blowing through
hose into valve.

Note! On vehicles with delay valve, disconnect hose
after valve and check as above.

EGR valve seized. Clean/replace valve.

EGR valve does not close when engine rpm drops to EGR valve seized. Clean/replace valve.
idle
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Group 25 Intake and exhaust systems
Exhaust gas recirculation, stepless system, type 1

AB. Exhaust gas recirculation (EGR)

STEPLESS system, type 1
AB1
This system is fitted to following engines;
B 27 F 1976 USA California
1976-1977 Japan
Thermaostat
valve Solenoid valva
2%
2 5 acuum
amplifier
-
ST s
41';‘-7“!.' 2
1;\" i 1
>~
To air pump
A
Air cleaner \
intake }
135 352
Cleaning EGR system
Notal 5 f h d ipo- | s
otel Some of vacuum hoses are connected to compo- ,
nents by en adapter and a short, thick hose. I See instructions on page 117.
 EmmmmE LSS e s e ]

Adijusting dashboard indicator lamp

AB3
Ses instructions on page 117.
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Group 25 Intake and exhaust systems
Exhaust gas recirculation, stepless system, type 1

Function check

AB4q

EGR valve should only open at part throttle with warm
engine. To check function of valve, observe movement
of link rod at different engine rpm and temperatures.

An open valve will cause erratic idling and possibly
stall the engine.

128518

ABS
Closed

Check that EGR valve:

- is closed at all engine rpm with cold engine, coolant
temperature below 558°C (130°F).
If valve opens, thermostat is defective. Thermostat
valve should open at 55=-60°C (130=-140°F).

- is closed at idle with warm engine and opens at part
throttle with warm engine
coolant termpaerature above 60°C (140°F).
If defective, see fault tracing, AB6-12,

- closes quickly when engine rpm drops to idle. If
valve does not close or closes slowly, solenoid valve
is blocked or EGR valve has seized.

128 708

Fault tracing
Defective EGR system with warm engine

Operations AB6—12

ABE
Check all hoses and connections

Make sure that vacuum hoses are correctly connected
and not kinked, damaged, etc.,

1
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Exhaust gas recirculation, stepless system, type 1

click
+"a—~7%:? click

'_h,* .....ﬂ"' 126 467

112

AB7

Check microswitch and solenoid valve

Turn an ignition,

Press microswitch to make/break circuit to solencid. A
click should sound from solenoid.

If incorrect, check:

- microswitch ground
- gurrant supply to solenoid
- wire between microswitch and solenoid.

AB8
Check microswitch adjustment

Connect a test lamp between microswitch and wire to
solenoid.

lgnition should be on.

Place a 1.5 mm (0.06 in) feeler gauge between stop
screw and boss. Test lamp should light up.

Changetoa2mm (0.08in) feeler gauge and check that
test lamp is off.

Switch off the ignition.

Adjusting microswitch:
- place a 1.5 mm feeler gauge between stop screw and
boss.

= slacken lock nut and unscrew upper stop screw until
test lamp goes out

= screw in stop screw until lamp just lights. Tighten
lock nut

— check adjustment according to ABS.

ABg
Check thermostat valve

Disconnect thermostat valve hoses from 'S' an
vacuum amplifier and from solenoid valve.

Blow through valve to check that it is open. Notel
Engine must be warm, i.e., above 60°C {140°F).

Re-connect hose to solenoid valve,
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'

136 358

136 250

Exhaust gas recirculation, stepless system, type 1
AB10

Check EGR valve

Disconnect vacuum hose from vaive.

Connect hose to a vacuum pump and switch pump on.
Valve should open.

Re-connect hose.

AB11
Check vacuum amplifier and solenoid valve
Start engine and run at idle.

Disconnect hose from connection 1 on wvacuum
amplifier.

Connect a vacuum pump to connection 1.
Switch on pump and check function of EGR valve.

Valve should be closed when engine idles. If valve
opens solenoid valve is defective.

Check for leaks in vacuum amplifier and hoses by
checking that pump gauge reading remains stable for
at least 10 seconds.

Increase engine rpm and check that valve opens. If not,
solenoid valve or vacuum amplifier is defective.

Turn off engine.

Disconnect vacuum pump and re-connect hose to
vacuum amplifier.

ABi12
Check air filter inlet

Check that airinlet is leakproof. Leaks would cause too
low a depression at venturi end of inlet.

Check air filter, inlet hose and filter cartridge.
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Exhaust gas recirculation, stepless system, type 2

AC. Exhaust gas recirculation (EGR)
STEPLESS system, type 2

o o
Thermostat SR
valve

]

135 a8

Motel Some of vacuum hoses are connected to compo-
nents by an adapter and a short, thick hose.

114

ACT

This system is fitted to following engines:

B 27 F 1977 USA Federal and California
B 27 E 1979 Sweden and Australia

To distributar

RA|S
Vacuum
amplifiar

e

Air claar;\

intake

1346 3651

Cleaning EGR system

AC2

See instructions on page 117.

Adjusting dashboard indicator lamp

AC3
F-engines only
See instructions on page 117.
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Closed

Open

Exhaust gas recirculation, stepless system, type 2
Function check

AC4

EGR valve should only open at part throttle with warm
engine. Tocheck function of valve, observe movement
of link rod at different engine rpm and temperatures.

An open valve will cause erratic idling and possibly
stall the engine.

AC5
Check that EGR valve:

- is closed at all engine rpm with cold engine, coolant
temperature below 55°C (130°F).

If valve opens, thermostat is defective. Thermostat
valve should open at 55-80°C (130-140°F)

- is closed at idle with warm engine and opens at part
throttle with warm engine
coplant temperature above 80°C (140°F).

If defactive, see fault tracing, ACE—10,

- closes quickly when engine rpm drops to idle. IFEGR
valve does not close disconnect hose from valve and
re-check. If valve still does not close vacuum
amplifier is probably defactive. Re-test with a new
vacuum amplifier. If valve still does not close it has
probably seized and should be cleaned/replaced as
necessary.

Fault tracing

Defective EGR system with warm engine

114 359

Operations ACE—10

ACE
Check all hoses and connections

Make sure that vacuum hoses are correctly con-
nected and not kinked, damaged, etc.

Also check vacuum hoses which are indirectly con-
nected to system, e.g. to distributor.
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Exhaust gas recirculation, stepless system, type 2

116

AC7
Check thermostat valve

Disconnect thermostat valve hoses from intake
manifold and connection 'R’ on vacuum amplifier.

Blow through valve to check that it is open. Notel
Engine must be warm, i.e., above 60°C (140°F).

Re-connect hoses.

ACEB
Check EGR valve
Disconnect vacuurm hose from valve.

Connect hose to a vacuum pump and switch pump
on. Valve should open.

Re-connect hose.

ACSY
Check vacuum amplifier

Disconnect vacuum hose marked “'V"' from vacuum
amplifier.

Start engine and run at idle.

Connect a vacuum pump to vacuum amplifier con-
nection V' and start pump. EGR valve should openif
vacuum amplifier is functioning correctly.

Turn off engine and re-connect hose 'V,

AC10
Check air filter inlet

Check that air inlet is leakproof, Leaks would cause
too low a depression at venturi end of inlet,

Check air filter, inlet hose and filter cartridge.
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Exhaust gas recirculation

AD. Cleaning of exhaust gas recirculation system

[Applies to all EGR systems) AD1

Early typa

EGR valve

To clean EGR system, tap all parts lightly with a soft
mallet to remove carbon deposits.

IMPORTANT

Remove dirt from channels and nipples with a
screwdriver and blow parts clean with compressed
air.

® Do not clean EGR valve in detergent since diaphragm
is easily damaged.
® Hold EGR valve in hand when cleaning and not in a

vice.

Special care should be taken to ensure that valve
seat in EGR valve is free from carbon.

F engines: dashboard indicator lamp should be ad-
justed after cleaning system.

B 27 F 1976 USA California and 1976=1377 Japan:
microswitch must be adjusted when system is
cleaned, see page 112 operation ABS.

AD. Adjusting dashboard indicator lamp

F engines only

AD2
Indicator lamp will light each time the exhaust gas
recirculation system is due for servicea.
Lampis actuated by a switch connected to car odometar
and mounted on back of speedometer.

To zero switch, remove cover {shown adjacent) and
depress white push button {(arrowed).

Re-fit cover after adjustment.
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Group 25 Intake and exhaust systems
Exhaust gas recirculation, replacing pipe

AE. Installing new type pipes on exhaust gas recirculation

system
B 27 E1979-1980 and B 28 F 1976-1978

General

Early typo

AE1

A new type of EGR pipe was introduced into produc-
tion for 1980 models. It can also be fitted as a replace-
ment part to vehicles built before 1980,

Improved distribution of recirculated exhaust gases
between cylinders is obtained with new type pipe.
This improves running at extremely low temperatures
{-30°C = -22°F).

If engine runs poorly at —30°C {—22°F), radiator blinds
should be fitted. If this does not help, replace EGR pipe
with new type. Notel Crankcase ventilation system
must be modified slightly on B 27 F models when in-
stalling new type pipe.

Replacing EGR pipes:

B27E1978-19B0 ........... s e i page 118
T page 121

= AE2
Parts required to install new type EGR pipe
( © o 3 1
3
] N
E:( 3] Nt o o 7 g
@_—4
2 2

S 8

No. Description PIN Oty
B27E (B2TF 55504

1 Pipe 12743324 1 1
2 Nipple 1274334-0 2 2
3 Elbow nipple 1274504-8 2 2
4 Cover plate 269377-8 1* 1
& Seal 464517-2 1 1
6 Plug 952069-3 = 1
7 Nipple 1269487-8 - 1
8 Start injector pipe 1269485-3 - 1

* Only B 27 E1980 without AC. For other models use cover plate 1306696-6 +
nipple S47558-1.
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Group 25 Intake and exhaust systems

Exhaust gas recirculation, replacing pipe

Installing new type pipes on exhaust gas recirculation system
B 27 E 1979-1880

AE3

Remove:

- air filter
- pipe betwsen EGR valve and intake manifold.

B 27 E 1980 without AC AE4

Install gasket and cover plate on intake
manifold

Install cover plate without nipple.

B 27 E 1980 with AC and 1979 AES

Install gasket and cover plate on intake
manifold

Install cover plate with nipple pointing to rear.
Connect vacuum hose to new nipple,

Notel Route hose along inside of intake manifold right
bank.

AEEB
Install elbow nipples in intake manifold
Remove nipple and plug from intake manifold,

Screw in elbow nipples approx. 6 turns until position
shown adjacent is obtained (finer adjustments will be
made later when EGR pipe is attached),
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Group 25 Intake and exhaust systems

Exhaust gas recirculation, replacing pipe

-

120

AE7
Unscrew EGR valve

EGR valve must be unscrewed slightly before pipe can
be attached.

Slacken nut on pipe from exhaust manifold.
Secure hose with clips.

AE8
Assemble new pipe and elbow nipples
Tighten unions by hand.

AES
Install pipe
Tighten unions by hand.

Check that pipe does not contact intake manifold, ad-
just if necessary.

Tighten all unions; EGR valve retaining nuts last.

AE10
Check that hoses do not contact pipe
Clamp hoses where necessary.

AET1
Install air filter

AE12

Check operation

Start engine and run to normal operating tempera-
ture. Check for leakage.



Group 25 Intake and exhaust systems
Exhaust gas recirculation, replacing pipe

Installing new type pipes on exhaust gas recirculation system

{Includes modification of crankcase ventilation systemn)

B 27 F 1976-1978

AE13
Remove;
— air filter
= pipe between EGR valve and intake manifold
- crankcase breather pipe
- frant part of intake manifold.
AE14

Clear parts, wires, etc. from air-fuel control unit
to obtain access to start injector pipe

Remove retaining screws, arrowed {(2x) and link rod
from throttle pulley.

Unclamp wiring harness and place it to right of intake
manifold.

Lift up front section of air-fuel control unit slightly,
making sure that pipe from auxiliary air valve does not
detach from air-fuel contral unit.

AE15

Replace pipe for start injector
Transfer parts to new pipe.

Place plug in upper hole in pipe.
Check/replace O-rings.

Mote! On some vehicles a gasket has been fitted be-
tween starl injector and pipe. This gasket should be
replaced with an O-ring.
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Group 25 Intake and exhaust systems

Exhausl gas recirculation, replacing pipe

AE16

Connect hose for crankcase ventilation
Connect hose to nipple on pipe for start injector.

Secure hose with clips.

AE17
Install:

- retaining screws for air-fuel control unit
- wiring harness, re-clamp
- link rod to throttle pulley.

Check that pipe from auxiliary air valve is still in posi-
tion.

AETR
Install front part of intake manifold
Install new O-rings and gaskets.

AET8

Install cover plate with gasket and replace
nipples/plugs

Withdraw nipples from front holes in intake manifold,

Transfer plug on right side and nipple an left side fram
rear to frant hole,
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Exhaust gas recirculation, replacing pipe

AEZ20
Install elbow nipples in intake manifold

Screw in elbow nipples approx. Bturns. Check security
and position of nipples. {fine-adjust after installing
new pipel.

AE21
Unscrew EGR valve

EGR valve must be slackened slightly before pipe can
be attached.

Slacken nut on pipe from exhaust manifold.
Slacken nut securing valve to mounting bracket.

AE22
Assemble new pipe and elbow nipples
Tighten unions by hand.

AE23
Install new pipe
Tighten unions by hand.

Check that pipe does not contact intake manifold, ad-
just if necessary. Tighten all unions, EGR valve retain-
ing nuts last.

AEZ4
Check that hoses do not contact pipe
Clamp hoses where necessary.

AE25
Install air filter

AEZ6

Check operation

Start engine and run to normal operating tempera-
ture. Check for leakage.
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Group 25 Intake and exhaust systems

Lambda-sond system

AF. Lambda-sond system

Control unit

Component location

Thermostat valve thermal switch
located in coolant manifold
under intake manifold

()

- !
XK
,‘ =)
= R
L3
1 ! ; P
J A

AF1

Frequancy valve?

Test point

-1981
1982

Microswitch®

Prassure differential switch®
1982 (not Japan)

1880-1982

Footnotes
" Location changed during 1980,

% B 28 F USA + Canada 1980-1981 models may have been equipped with switeh, see page 136

3 Qnly fitted to B 28 F USA + Canada 1980-1981 with pressure differential switch.

136 31

“ On B 28 F USA 1980-1382 models designed for use at high altitudes, microswitch should ba disconnected, see page 140,
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Group 25 Intake and exhaust systems
Lambda-sond system

Connection of vacuum hoses AF2
for pressure differential switch

Thermostat valve

Pressure differential switch 138 372
Control pressure
regulator
=
i . AF3
Wiring diagram
— from Cl systam
58 — GM 2 I s e e relay terminal
i 4 F 4 \ {(1982) 87b
I-‘BE_O 5 o0 8 +
1| P8 e s .
A GR - 87
2(D—_'U . 8p 1987 ~ Q0
GN o GM e et
L 5 L AgEi 80 86 Bt
58
R T— | 8 0y
II,F"\. “ lan
I\ °
i ‘
1
= 's@
mln Components
1 Lambda-sond
10 2 Test point
4 BL 3 Microswitch 1980-1982
il 4 Thermal switch
BLI BN 5 Control unit
! & Fraquancy valve
e |25, 7 Pressure differential switch 1982 USA +
58 Canada{zome B 28 FUSA + Canada 1980-
85 1981)
-y ? 8 Relay
1587 2 Relay
.;Lf ' 10 Ballast resistor, ignition coil
! 136 374 Colour codes
5@ 58 = black R = red GN = green
B BF USA nada 1980-1981 with pressure differantial GR = gray NB = brown F = pink
switch W = white BL = blue
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Group 25 Intake and exhaust systems

Lambda-sond system

128

Mic;u&wilch

General instructions

135 &84

Intake r‘nani_fuld

"™

Connectar

|

AF4
Removing connector from control unit

Ignition should be turned off when remaving/install-
ing connector,

Push lock spring up and fold out connector,
Do not pull connector straight out,

AF5
Checking terminals

CAUTION

Maver chack terminals from front of connector.
Experience has shown that terminals and circuit can be
damaged when tested from frant,

Remove cover from connector.

Check terminals through holes in side of connector.
Do not use excessive force.

Terminal numbers are stamped in side of connectar.

AFE
Microswitch

B 28 F USA 1980-1982 models designed foruse athigh
altitudes, microswitch should be disconnected, see
page 140,



Group 25 Intake and exhaust systems

Lambda-sond system, fault tracing

Fault symptoms

AF7
System faults can be:

— starting difficulties, especially with hot engine

- rough running

- rough idle with cold engine, below 15°C (60°F). This can result from a defective thermal switch

- high fuel consumption

— B 28 F1982 USA + Canada (some B 28 FUSA + Canada 1980— 1981 models): poor aceeleration with cold
engine, below 5&°C (130°F). Can result from defective pressure differential switch

- B 28 F 1980-1982: low top speed/poor performance. Can result from defective microswitch.

The symptoms above can of course result from other
engine faults,

A rough check of the system can be performed by
startingengine and listening to (feeling) the frequency
valve. If the valve "buzzes" the Lambda-sond system
is probably QK.

Fault tracing (check) of Lambda-sond system

If possible, engine temperature should be below 15°C {50°F) when checking Lan_mbda-sund
system because it is necessary to check thermal switch when installed on vehicle.

Also, temperature must be below 50°C (120°F) when checking thermostat valve on vehicles
equipped with pressure differential switch.

B 28 F 1982 USA + Canada

Thermal vacuum valve some 1980- 1981 models

AF8

Check vacuum hoses
Check that hoses are corractly connected and not kinkad

Control pressure

reguiatar

or defective.

AFg

Check thermal vacuum valve (cold engine)

Pressure e ture below 50°C (120°F).
differential switch Cagiant lemparsture

Disconnect hose from pressure differential switch
and blow in hose.
Valve should be open at temperatures below 55°C

{(130°F).
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Group 25 Intake and exhaust systems

Lambda-sond system, fault tracing

AF10
Check thermal switch
Disconnect yellow wire from microswitch.

Connect a test lamp between wire and a 12 V current
supply.

Testlampshould light (switch closed) at temperatures
below 15°C {60°F) and be off at temperatures above
15°C (B0°F).

Reconnect wire.

In cases where valve function is suspect, remove valve
ond check separately.

5—1.0 mm
(0.1=0.04 in)

B 28 F 1980-1982 AF17

Check/adjust microswitch

Connect a test lamp between the microswitch green
wire and & 12 V current supply.

Check that switch closes (test lamp lights) 2.56-1.0 mm
{0.1-0,04 in) before throttle control pulley touches full
throttle stop. Adjust if required.

138 a7

128

AF12
Disconnect Lambda-sond

AF13
Connect a dwell meter
Connect red wire to test point,
Set meter to position for 4 cylinder engine.

Dwell meter must have a :.'naasuring ;angn of at least
J0°.

Recommendad meters: Volvo Mono-Tester and later ver-
sions of SUN meters.
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Group 25 Intake and exhaust systems

135 &0

Lambda-sond system, fault tracing
AF14

As a safety precaution remove connector
from ignition control unit

Itisalso necessary to remove the connector to activate
the system when test relay 5170 is connected.

AF15
Connect test relay 5170. Turn on ignition

AF16

Check meter reading and listen to frequency
valve

A buzzing sound should be heard from valve and
meter should show 42-48",

Valve does not buzz and
maeter shows 0 AFZ

Valve does not buzz but
meter deflects AF3

Valve buzzes but meter-p Probably broken
shows 0 wire to test
point

Valve buzzes but
meter reading too high

AF17
Check full throttle enrichment (cold engine)
Disconnect and earth wire from thermal switch.
Dwell meter reading should change to:

B27F1978-1979 .. .cvvrieenrranrnnasana TE-EE‘:
B2BF19B0-1982 ..........mu 1 LT

Re-connect wire,

If readings are not according to above, check wiring
before testing with a new control unit.
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Group 25 Intake and exhaust systems

Lambda-sond systemn, fault tracing

B 28 F 1880-1982 AF18
Check full throttle enrichment

Rotate throttle control pulley to full throttle position so
microswitch closes. Dwell meter reading should
change to 51-57°

If not, check wiring and microswitch,

B 28 F 1982 UUSA + Canada AF19
Some 1980— 1581 models

Check acceleration enrichment

Connect a vacuum pump to pressure diffarential
switch and start pump.

Disconnect pump. When pump is disconnected,
switch closes and dwell meter reading should change
to 82° or above for a short period, and then decrease,

If incorrect, connect a bridge wire across terminals of
connector. If meter reading now changes to 82" or
above, the wiring and contral unit are OK, and switch
should be replaced.

130

AF20
Turn off ignition. Remove test relay 5170
Connect wiring,

AF21
Connect ignition control unit connector

Check that rubber seal is in place. Without the seal,
water can leak in and cause oxidation etc.

AF22
Connect CO meter. Start engine

Connect meter with adaptor 5151, lever should be in
mid-position,



Group 25 Intake and exhaust systems

Lambda-sond system, fault tracing

136 381

B 28 F 1982 USA + Canada
Some 1980-1881 models AF23

Check thermal vacuum valve

Warm-up engine and disconnect hose from pressure
differential switch. Place finger over end of hose.

Thermal vacuum switch should close (I.e. no suction) at
approx. 55°C (130°F).

rpm CO

AF24
Warm-up engine

Wait at least 5 min after coolant thermostat has
opened before carrying out next step.

AF25
Check idle speed and CO content
Adjust if and as necessary.

AF26
Check Lambda-sond function

Connect Lambda-sond to dwell meter and CO meter.
Check reading.

Dwell meter reading should change slightly, usually
drop when sond is connected. CO level should drop to
less than 1.0%.

if neither CO content nor dwell metar reading
changes:

Disconnect Lambda-sond and ground the wire, CO con-
tent and dwall angle should increase.

Wiring and control unit are OK if meter reading in-
creases.

Re-test with a new Lambda-sond.

If meterrea ding does notchange, either control unitor
wiring to control unit is defective.

CO content does not change, dwell meter reading
drops significantly:

This indicates a defective frequency valve. Re-lest
with a new valve.

CO content and dwell meter reading increase:
This indicates a defective Lambda-sond (internal
short-circuit), Re-test with a new Lambda-sond.

End of test
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Group 25 Intake and exhaust systems
Lambda-sond system, fault tracing

From AF16: Frequency valve does not buzz and meter shows 0
On completion of repair proceed with operation AF17 on page 128.

AF27
Switch off ignition
AF28
Remove connector from control unit
Remove cover
N AT AF29
hasnassasasl]

Switch on ignition. Check current supply

Connect & test lamp between terminal 8 and ground.
Lamp should light.

If not, check wiring and system relay, see witing dia-
gram on paga 125.
136 382

AF30
== T N Check ground connections

5

Connect a test lamp between terminals 8 and 5, and 8
and 16 respectively. Lamp should light in both cases.

If lamp does not light, check ground connections at
intake manifold.

g
B

AF31
Test with a new control unit

(only necessary if no faults are detected when per-
forming above checks)
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Group 25 Intake and exhaust systems
Lambda-sond system, fault tracing

From AF16: Valve does not buzz but meter deflects
On completion of repair continue with operation AF17 on page 129.

AF32
Check current supply to frequency vaive

Connectatest lamp between the connector pin (green
wire] and earth. Lamp should light,

If lamp does not light, check function of system relay
and wiring.

AF33
Check wire from frequency valve to control unit

Connect a test lamp between both connector pins,
Lamp should light (dimly).

If lamp does not light, control unit or wiring to contral
unit is defactive.

AF34
Measure frequency valve resistance
Use an ohm meter.
Resistance should be 2-3 ochms.
Replace frequency valve if incorrect.
AF35

Test with a8 new control unit

{only necessary if no faults are detected when per-
forming above chacks)
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Group 25 Intake and exhaust systems
Lambda-sond system, fault tracing

From AF16: Valve buzzes but meter reading is too high
On completion of repair proceed with operation AF17 on page 129,

B 28 F 1950-1981 USA + Canada
with pressure differential switch AF36

Check pressure differential switch with relay

Remove connector from switch. If meter deflection
drops, switch is defective (short-circuited) and must
be replaced. Re-connect switch connector.

Remove connector from relay. If meter deflection
drops, relay or wires between relay and switch are
defective.

B 28 F 1982 USA + Canada AF37
Check pressure differential switch

Remove connector from switch. If meter defiection
drops, connection is defective (short-circuited) and
switch must be replaced.

* Re-connect connector.

135 388

AF38
Turn off ignition

AF39
Remove connector from control unit
Remove cover

AF40

Turn on ignition
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Lambda-sond system, fault tracing

AFd1

Check wiring to:

- thermal switch and microswitch, as applicable

- pressure differential switch, as applicable

Connect a test lamp between terminals 8 and 11, and
between terminals 8 and 7 respectively,

Lamp should net light in both cases. If lamp lights,
wire is short-circuited.

112 0 AL T
FOODS G

TS e i B

-

AF42

Check wires to Lambda-sond
Motel Lambda-sond must be disconnected.

Connect an chm meter between terminals 2 and 4 an

connector.
Resistance should be infinite. Short circuitis indicated

by small reading.

AF43

Test with a new contral unit

lonly necessary if no faults are detected when per-
forming above checks)

End
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Group 25 Intake and exhaust systems

Lambda-sond system, pressure differential switch

AG. Installing pressure differential switch

B 28 F USA + Canada 1980-1981

Intake manifeld

Thermal vacuum valve

Pressure
differential switch

136 30

Control pressure regulator

General

AGT
Fuel enrichment during acceleration is obtained via the
control pressure regulator on 1980- 1981 models, and
via a prassure differential switch on 1982 models. The
pressure differential switch is connected to the Lamb-
da-sond control unit.

The new system was introduced to improve engine
response especially in cold conditions.

If necessary the pressure differential switch can be
fitted to 1980-1981 models.

For installation instructions, see next page.

Parts required to install pressure differential switch

AG2

Description P/N

Wire connector 1586597-5
Wiring harness 1323529-6
Relay 1236013-8
Pressure differential switch 1269669-6
MNut 1218179-8
Screw 955276-1
Washer 2601359-4
Spacer 1269816-3
Bushing 1317011-3
Bracket 1269815-5
Bump stop 1210210-9
Hose (per metre} 192065-2
Screw 866138-3
Washer 955946-9
Bracket 3711399-0
Connector {for vacuum hose) 1266008-0
Plug 41B646-6
Hose (per matre) 9489858-4
Strip clamp 948702-6

Qty

1

1

1

1 MNotel On USA and Canadian
i markets these parts are supplied in
1 a kit P/N 76081-0.

2

1

1

1

2

300 mm

2

2

1

1

1

200 mm

2
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Group 25 Intake and exhaust systems

Lambda-sond system, pressure differential switch

Installing pressure differential switch
B 28 F USA + Canada 1980-1981

AG3
Mount switch on bracket
AG4
Install switch on intake manifold
136 391
AGS

300 mm Disconnect control pressure regulator
(12 In) hosa

Piug

Control pressure Disconnect vacuum hose from T-piece.

regulator Place a rubber plug in hose connection.

Exchange hoses connected to delay valve with a new
hose, 200 mm (8 in) in length.

200 mm

{8 in) hose

AGE
Connect vacuum hose to pressure differential
switch
Hose length = 300 mm (12 in).
Pressure

Connect one end of hose to pressure differential

differential swi :
al switch 136 392 switch and other end via a connactor to manifold.

_ AG7
Install mounting bracket and relay
Rustproof drill holes.
Secure mounting bracket with screws and washers.

AGE
Connect wiring harness

Connect harness to switch and relay. Connect ground
wire to one of retaining screws on mounting bracket.

Connect blue wire to blue wire naxt to ignition coil
ballast resistance.
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Lambda-sond system, pressure differential switch

AGs
Connect wiring to Lambda-sond control unit

IMPORTANT

lgnition must bae switched off whan connector on con-
trol unit is removed/installed.

Route wiring harness alongside existing wires and
through rubber grommet in firewall.

Withdraw connector from control unit and fold out
cover.

Using a connector, connect red wire 1o existing wire at
terminal 7.

Connect white wire to terminal 11.

Re-fit cover. Secure rubber sleeve with new strip
clamps.

Re-connect connector.

AG10
Check function

Notal Engine should be cold, i.e. coolant temp. below
S0°C (120°F). If engine is hotter, thermostat valve will
close and disconnect pressure differential switch.

Connect a dwell meter to test point.
Set meter to position for 4 cylinder engines.

Start engine and check reading. Pointer should deflect
briefly when engine is revved.

10
* -
=
BLE BN
B8,
P e, o
1 _----"mh'ﬂ'ﬂ 8 ?
- e
I el %
| L* ] i
I
: —
b 136374

Wiring diagram
Components Colour coda
G= control unit GN = green
7 = pressure differential switch R = rad
9 = relay w = white
10 = ballast rasistance, ignition coll BL = blus
SE = black
BN = brown
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Lambda-sond system

AH. Lambda-sond, replacement

AH1

Replacing Lambda-sond

Smear bolt joint paste "Never-Seez” (P/N 1161035-9)
on Lambda-sond threads. Make sure that no paste
enters slot as this will inhibit function of Lambda-
sond.

Torque to 55 Nm (40 ft.lbs).

AH2
Reset warning lamp

Warning lamp is actuated by a switch mounted on rear
of speadometer, and is connected to the odomaeter.

The lamp lights to remind owner that it is time to
replace Lambda-sond.

Remove rear cover from connector and deprass white
push button to reset lamp.

Re-fit cover.
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Altitude adjustment (USA)

AJ. Altitude adjustment (Legal requirement)

General

AJ1
Envirenmental Protection Agency defines:

- High altitude as altitudes above 1219 meters
(4000 feet)

— Low aititude as altitudes below or equal to 1219
meters (4000 feet)

® All vehicles which leave the factory are adjusted for low-altitude driving.

® New vehicles (1982—1983]: If vehicle is to be operated mainly in high altitude areas it must be adjusted for
high altitude operation before delivery to customer. This adjustment must be caried out by dealer and
considered as a normal part of Pre-delivery service.

# Owners of vehicles manufactured before 1981 which are used predominantly in high altitude areas, ar
recommended 1o have vehicle adjusted for high-altitude driving.

Refer to “High Altitude adjustment manual for further information,”

Note! Vehicles previously adjusted for high-altitude operation and now operating in low-altitude areas
should be re-adjusted for low-altitude use. Also the 'High Altitude’ decal must be removed.

High altitude modification

AJ2
Check/adjust idle speed and CO content.
Should be checked and If necessary adjusted at the

® ® actual altitude the vehicle is 1o be driven at.

Engines with sealed CD adjustment must be resealed

I'pl“l'l CO after performing the adjustment.

For further information see B27/28 Cl Fuel injection,
repair manual group 2 (23).

135 #88
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Altitude adfustment (USA)

Microswitch Intake manifold

Connaclor

B 28 F 19801982 AJ3
Disconnect full throttle enrichment
Disconnect black lead from microswitch.

Insulate connector and secure it to wiring harness.
Make sure that it does not touch microswitch.

Engines with sealed CO adjustment must be resealed
after performing the adjustment

For further information see B27/28 C| Fuel injection,
repair manual group 2 (23),

THIS VEHICLE 1S MODIFIED
FOR HIGH ALTITUDE DRIVING

Attach high altitude sticker
PIN 1313496-0.
Clean surface before attaching sticker.
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Group 26 Cooling system

Fault symptams, coolant

Fault symptoms - poor cooling

Engine overheats and/or poor operation of air conditioning

POSSIBLE CAUSE REMEDY Operation
Coolant leakage, Pressure-test system ALl
opening pressure of expansion tank cap too low
Radiator blocked by e.g. insects Clean AM
Air bypasses radiator Check/adjust position A3
Air guide beneath radiator not fitted (not standard on 1975)
Ignition setting too low Checkfadjust -
Retarded ignition increases engine combustion temperaturg
CO content too low Check/adjust -
Poor mixture {low CO) increases engine combustion temperature
Idle speed too low Check/adjust -
Too low an idle reduces cooling
Radiator blocked with sludge Check radiator A2
Incorrect type of coolant or aged coolant Check/drain coolant AK1-5
Incorrect type of thermostat Check/replace ANT=3
Mote engine must not be driven for long periods without thermostat
Vehicles with AC:
ldle speed compensation defective Check/adjust =
B 27 F 1877 California: temperature Check/adjust -
steered ignition advance defective
1978-1883: Electric cooling fan defective Check/adjust AS1-5
AK. Coolant
General
AKT

136 307

* See overleafl

Since aluminium is used in the engines, active corro-
sion protection is necessary in the coolant to help
prevent corresion damage.

* Use genuine Volvo coolant diluted with elean watar
in proportions of 50/50. This mixture helps to prevent
corrosion and frost damage.

Vehicles manufactured before 1981 were filled with
type A (red) coolant whereas vehicles manufactured
after 1981 are filled with the improved type C (blue-
green| coolant.
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Coolant

144

Topping-up cooling system
AK2

Mever add only water to the cooling system, Use ge-
nuing Volvo coolant diluted 50/60 with clean water.

Two different types of coolants are in use, type A and
type C. When topping up a cooling system filled with
type A coolant - gither use type A or add type C
coolant. Mote, however, that no mare than 25% of the
coolant can be substituted with type C coolant. f more
coolant is required the cooling system must be
drained and filled afresh with type C coolant,

E.g. If cooling system capacity = 9.5 litres ng more
than 2.4 litres of type C coolant can be used to top up
system. (2.4 | refers to diluted coolant i.e. 50% water +
50% concentrated coolant).

Changing coolant

AK3

The coolant must be replaced regularly since the cor-
rosion protection in the coolant loses effect with timae,

Always fill cooling system with type C coolant,
Remember to change the decal (P/N 1 331 473-7) on
the expansion tank when changing to type C coolant.

T T g G — S
Draining

AK4

- set dashboard heater control to max. heat

- disconnect battery

= unscrew cap from expansion tank

- open drain cocks on both sides of cylinder block,
Attach hoses to cocks to prevent spillages

- disconnect lower radiatar hose from radiator

- close cocks, re-connect lower radiator hose and bat-

tery.

Filling coolant

AK5

Volume = 10.9 litres (11.5 US qts)}

— ansure heater controls are set to max heat
- add coolant through expansion tank

- warm-up engine and top up as required

- re-fit expansion tank cap.



Group 26 Cooling system

Prassure testing cooling system, radiator

AL. Pressure testing cooling system

AL1

Check breather hose between radiator and expansion
tank. Replace hose if worn or cracked.

Connect pressure tester between radiator and expan-
sion tank.

Increase pressure and check opening pressure of ex-
pansion tank cap and for leaks:

- opening pressure = 65-85 kPa (9.2-12.0 psi)

= check that pressure does not drop noticeably during
30 seconds.

AM. Radiator

Cleaning radiator

AM1T

Remove flies, etc. from radiator grille by hosing radia-
tor from inside as illustrated. Blow clean with com-
pressed air,

Note! Do not spray water or blow gir at too high a
pressure at radiator or damage may result,

Checking radiator

AM2

Heat up engine until thermostat opens and then for a
further few minutes.

Turn off engine.
Detach fan shroud from radiatar.

Check radiator with hand, warm and cold sections indi-
cate that radiator is partly blocked,

Checking/adjusting position of radia-
tor
AM3

Radiator must lie flush with front panel otherwise
some air will bypass radiator.

Adjust position of front panel as required,

Plastic foam can also be used to seal gap between
radiator and front panel.

- 2 strips 20=50=410 mm
- 1 strip 1025 =660 mm
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Group 26 Cooling system

Thermostat, temperature sensor

AN. Coolant thermostat

Min75mm
i

136 4p2

[
Genera AN

It is important that the correct type of thermostat is
fitted to vehicle because it determines flow of coolant
through cooling system.

Do not run engine for long periods without thermastat
otherwise engine may overheat.
R e P B e e e e e e e T

Replacement
AN2Z

B27E1979-1980, B2BEand B27/B 28 F:

remove front part of intake manifold to obtain access
to thermostat. Use new O-rings and gaskets when
installing new thermostat.

Use gasket supplied with new thermostat.

Drain approx. 2 litres of coolant from drain cock on left
side of cylinder block before replacing thermostat.

Top-up cooling system after warming-up engine.
i = e e —— o _——— ]

Testing AN3

Thermostat can be tested, if required, in hot water.
After reaching opening temperature (see below) it
should not take longer than 2 minutes for thermostat
to open fully,

Three types of thermostats are in use:

Marking Begins Fully
opening at open at

a2 81-B3°C 90-34°C
{178=1B1°F) (194-201°F)

87 856-88°C 95-58°C
{187-190°F) {203-210°F)

82 91-83°C 100-104°C
{186-139°F) (212=-219°F)

AO. Coolant temperature sensor

146

Location of sensor

AOT
1975-1979: in coolant (water) pump.

1980-1983: at rear of left cylinder head. (This location
is more sensitive to coalant temperature, especially if
cooling system is underfilled.)



Group 26 Cooling system

Coolant pump

AP. Coolant pump replacement

Pump types

- 1978: cast pulley, attached to pump shaft with a
Woodruff key.

1979 - : panel-pressed pulley incorporating mount-
ing flange.

This modification was introduced to allow attach-
ment of different types of cooling fan with viscous
coupling drive.

13EN

AP1
Disconnect battery

AP2
Drain coolant

Open drain cock on left side of cylinder block. Connect
hose to drain cock to prevent spillages.

AP3
Disconnect/remove:

- radiator with hoses
- fan shroud

Disconnect wires for thermal switch (electric cooling
fan) as required,

Cars with automatic transmission: counterhold nip-
ples on oil cooler tubes so that they do not slacken.

147



Group 26 Cooling system

Coolant pump

Thl =&

E/F engines APg
Detach intake manifold

B27E 1975-1978, see R1 on page 96.

Other E/F engines, see 51=6 on page 47.

Mot necessary to remove intake manifold on A-
engines.
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AF5
Slacken alternator drive belts
Remove splash guard beneath engine.

Slacken alternator mounting bolts and bolt in mount-
ing arm.

APE
Remove:
-~ cooling fan
- coolant pump pulley.

AP7

Disconnect hoses from pump

Hoses between pump and cylinder heads must be
removed. Slacken the clamps before disconnecting
hoses from pump.

AP8
Remove coolant pump
(Three bolts.)

AP9
Transfer parts to new coolant pump

Clean gasket surfaces. Install new gaskets |(supplied
with pump).

Also transfer temperature sender, connectors and pin
studs in pulley flange, if so equipped.



Group 26 Cooling system

Coolant pump

AP0
Check coolant hoses

Replace cracked, stiff hoses. Also check radiator
hoses.

AP11
Install coolant pump and connect hoses
Tightening torque 15-20 Mm {11-16 ft.lbs.}.

MNote! Lower clamp screws on side hoses {arrowed]
should face intake manifold.

AP12
Install pulley and cooling fan
Pasition drive belts,

MNote! 1975-1978: ensure key in pump shaft is located
carractly,

AP13
Tension drive belts

It should be possible to depress belts 5-10 mm {0.2-
0.4 in) midway between pulleys when correctly set.

134 560

E/F engines AP14
Install intake manifold

B27E 1875-1978, see R2 on paga 96.

Other EfF engines, see 57—9 on page 97.

AP15
Install fan shroud and radiator
Position fan shroud over fan.
Install radiator and secure fan shroud.
Re-connect hoses,

Re-connect wires for thermal switch (electric cooling
fan) as required.

Cars with automatic transmission: counterhold nip-
ples on oll cooler tubes to prevent damage.
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Group 26 Cooling system

Coolant pump, drive belts

136 411

AP18
Close drain cock in cylinder block

APT7
Install:
- splash guard beneath engine
- battery cable.

AFP18

Fill coolant. Warm-up engine and check fune-

tion

Top-up cooling system if required.

AQ. Drive belts

AC compressor Coolant pump pulley Air pump

138 412
Powar staering
pump

Crankshaft pullay

Alternator

150

AQT

When eorractly tensioned belts can be depressed 5-10
mm (0.2-0.4 in) midway betwesan pulleys.

Notel Altarnator drive belts must be replaced in pairs.
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Group 26 Cooling system

Cooling fan

AR. Cooling fan

Type of cooling fan fitted to vehicle depends on model year, market and engine type.

Fixad fan

1975-1978

ART

10 414

Fan with type 1 viscous coupling drive  Fan with type 2 viscous coupling drive

1979-1983

Fan with viscous coupling drive

ST

Thermally controlled fan with viscous coupling drive

AR3
IMPORTANT

The thermally controlled viscous coupling used on
B17-23 must not be fitted to B27/28 engines. The rea-
son for this is that the coolant pump shaft, where the
coupling is centered, is 3 mm (0.12 in) larger on B17-
23 engines.

If the coupling were to be fitted, strong imbalance
would occur which would resultin high repair costs to,
for instance, the engine block coolant pump mount-
ing.

On fitting the coupling no radial play should be felt.

The coclant pump shaft should be a push fit in the
coupling.

The couplings can be identified by the flange shown
adjacent: on the B17—23 it is slightly tapered whereas
on the B 27/28 it is cylindrical.
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Group 26 Coaling system
Efectric cooling fan

AS. Electric cooling fan

Thermal Relay Ground
connaction

AS1T

Electric cooling fans were introduced on 1979-maodels
with air conditioning, intanded for markets with hot
climates.

Fan is switched on/off by a thermal switch in radiator. )

Switches on at 100°C (212°F). Switches off when tem-
perature drops to 95°C (203°F).

e ——— 136 417

% AS2 Wiring diagram AS3
[E5)

s 3
"L 21 G

BL-Y 4 -
" BL-R

30 86
. Iu?%s “
s8

7 6
2 i
lﬁl L 134 420

lgnition ON and coolant temperature below 100°C (212°F).

Component Colour code

1 Battery R = red

Z Terminal box BL = blue

3 Ignition switch Y = yallow
4 Fuse box (fuse 13) 58 = black
5 Relay

& Thermal switch
7 Electric cooling fan
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Group 26 Cooling system

135 817

Efectric cooling fan
Check of electric cooling fan and relay

AS4
Turn on ignition.

Connect a wire between terminals on thermal switch,
Fan should start. (Do not disconnect existing wires).

If not, check function of relay and wiring.
Turn off ignition.

Check of thermal switch

AS5

If required, the thermal switch can be tested by heat-
ing itin an oil bath or oven and observing the pointer
of an ohm meter connected between the two termi-
nals.

The switch should switch on at 37-102°C (207-216°F)
{small deflection).

On cooling to 97-92°C (207-198°F) the switch should
break the circuit (large deflection).

Motel If an oil bath is used to heat the switch care
should be taken to ensure that the switch does not
touch the sides or bottom of the bath. Also, the ther-
mometer should be held near to the switch,
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Group 27 Engine controls
Contents, general

Group 27 Engine controls

Oparation Page
General instructions ...............cccvoiveiiiinin. AT 1 154
Choke linkage B27/28A ............cocvvnns eirere. AU 1-4 155
Throttle, setting
- e R e o e U DU L et L R AV 1=10 156
B27 E1975-1978 ........ o rreeeees et AX 1-8 158
1978=T80 ..\ vesenrenrenesnnsnnasnsnresnsasnres AY 1-8 160
BINEHT=TOHE e v i i e e e s AY 1-8 180
BRI FIB= 1079 e s R e L AY 1-9 160
T IR T —— — AY 1-10 160
1981 USA Federal + Canada .......ccvveeeeeanes ver, AY1-10 160
1981 USA California + Japan .........oevvunueeenee. AZ1-13 163
T NSt R D AZ 1-13 163

AT. General instructions

AT1

Observe the following instructions when c:he«ciing!a-diustinu engine idle speed:
® Engine should be warmed-up from cold at 25 r/s s B 27, B 28 A (carburated engines): check/adjust

(1500 r/min), engine rpm within 8 minutes of coolant thermostat
# Air conditioning must be switched off, as applic- opening.

able. e B 27, B 28 E/F (injection engines): wait at last 5 mi-
# |gnition setting and CO content should be according nutes after coolant thermostat has opened befora

to specifications. checking/adjusting engine rpm.

» F engines with Lambda-sond: Lambda-sond must
be connected and CO content below 1.0%.

[ ST P . o s W

- B - -
TR AP Rl o e wy b e EO o
VAMOOINIER, 8.5, Ya) 363

154 TELL ROrE F3i-6171



Group 27 Engine controls

Choke

AU. Choke, adjusting B27/28 A

121547

AL
Check choke control

Ensure lever makes full swaep when choke is pulled
out.

Push choke in and check that lever is in lower stop
position and fast idle adjustment screw A does not
contact lever. Adjust if necessary.

ALz
Connect tachometer - warm-up engine

AU3
Adjust fast idle

Pull out choke (approx. 256 mm = 1.0 in) until mark
{arrowed] on lever is opposite fast idle screw,

Ad|ust engine rpm with screw to:

B 27 1976-1977 20.0-26.7 r/s (1200-1600 r/min}
1978-1979 23.3-26.7 r/s (1400-1600 r/min)
B 28 1980-1983 20.8-22.5 r/s {1250-1350 r/min)

Push choke in again.

Alg
Switch off engine. Disconnect tachometer
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Group 27 Engine controls

Throttle

AV. Throttle control, adjusting

Includes: basic setting of throttle valve.
See also general instructions on page 154.

B 27/28 A

AV1

Disconnect link rod from carburettor
Check throttle valve and pulley

Detach clamp from swivel end and disconnect link rod.
Check that throttle valve and pulley move smaoothly.

AvV2
Check opening angle of throttle valve

Opening angle at full throttle = 85-87°, that is 3-5°
from horizontal. Deviation is small but aasily seen.

Adjust angle by tapping end {arrowed] on lever.

AvV3
Connect tachometer - warm-up engine
S Warm-up engine at 25 r/s (1600 r/min).
B 27 A 1978 AV4

Adjust idle
(= basic setting of throttla)
Adjust to 14.2 r/s (B850 r/min},
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Group 27 Engine controls

Throttle

B 27 A 1977-1979: B 28 A 19801882 AVS
Basic-set throttle
Disconnect wire from solenoid valve.

Adijust idle to 8.3 r/s (500 r/min) with throttle screw,
see fig. Lock screw with lock nut and seal with paint.

AVE
Adjust idle
Re-connect wire to solenoid valve.

Turn off engine. Re-start enging in order to open
solenoid valve.

Adjust idle speed to 16 rfs {900 r/min} using mixture
adjusting screw.

132 646

AV7
Turn off engine. Disconnect tachometer

AVE
Adjust throttle cable

Pulley should contact end stop in idle position. Cable
must be taut.

At full throttle, pulley should contact full throttle stop.

Avg
Adjust kick-down cable (automatic)
Depress accelerator to floor.,

Motal Do not operate control by hand otherwise set-
ting will be incorrect.

At full throttle, distance between clip on cable and
cable sleeve =50.4-52.6 mm (1.98-2.07 in).

AV10
Attach/adjust link rod

Connect link rod and attach clamp.

Adjust link rod to obtain a 0.5 mm (0,02 in} clearance
between laver and throttle spindle flange.
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Group 27 Engine controls
Throttle

AX. Throttle control, adjusting

Includes: basic setting of throttle valve.
See also general instructions on page 154.

B 27 E 1975-1978

Throttle pulley spring
Note: twao different positions for spring:

— one for vehicles with automatic transmission
- one for vehicles with manual transmission

Automatic ‘
|

AX1
s 3 ;
. 4 Connect tachometer. Warm-up engine
/ N\ — o . Warm-up engine at 25 r/s {1500 r/min).
/
/ i{l AX2
A Detach link rod from throttle pulley
Check that throttle pulley moves freely.
136 424

Basic-set throttle
Check that throttle valve operates smoothly.
Screw in idle adjustment screw to bottom.

Adjust engine rpm with screw on throttle lever to
11.7 rls {700 r/min).
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Group 27 Engine controls

Throttle
AXd4
Adjust idle speed
15.0 r/s (300 r/min),
AXE

Turn off engine. Disconnect tachometer

AXE
Adjust throttle cable

Pulley should cortact end stop in idle position, Cable
must be taut.

At full throttle pulley should contact full throttle stop.

Adjust kick-down cable (automatic)
Depress accelerator to floor.

Note! Do not operate control by hand otherwise sst-
ting will be incorrect.

At full throttle, distance between clip on cable and
cable sleeve = 50.4-52.6 mm (1.98-2.07 in).

AXE
Attach/adjust link rod

Attach link rod and place a1mm (0.039 in) feeler gauge
between pulley arm and end stop.

Adjust link rod so that pullay is just free from end stop.
Throttie adjustment screw should touch lever.
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Group 27 Engine controls

Throttle

AY. Throttle control, adjusting

Includes: basic setting of throttle valve.
See also general instructions on page 154.

B 27 E 1979-1980
B 27 F 1976-1979

B 28 E 1981-1983
B 28 F 1980

B 28 F 1981 USA Federal + Canada

Automatic

Throttle pullay spring 1975-1979
MNote: two different positions for spring:

- one for vehicles with automatic transmission
- one for vehicles with manual transmission

132 Tag

160

32750

AY1
Connect tachometer. Warm-up engine
Warm-up engine at 25 r/s (1500 r/min).

AY2
Detach link rod from throttle pulley
Check that throttle pulley moves freely.

AY3

Basic-set throttle
Check that throttle valve operates smoothly.
Screw in idle adjustment screw to bottom.

Adjust engine rpm with screw on throttle lever to
11.7 r/s (700 r/min).



Group 27 Engine controls

a2 TE

132 753

Throttle

AYd
Adjust idle
Adjust with idle adjustment screw (arrowed).
B 27 E 1979-1980

manull e i G 15.0 r/s { 900 rimin]

automatic .......... ceveise. 16.7r/s (1000 r/min)
B 28 E 1981-1983

an1 13111 | AP PR e 15.0r/s 3900 r/min)

automatic 1981 .............. 16.7 r/s (1 000 r/min)

automatic 1982 5 + Aus ..... 16.7 /s {1 000 r/min)
automatic 1982- other markets 15.0r/s{ 900 r/min]

B 27 F1976-1979 .

California 1977 . ...cvvevvvws. 158 s ( 950 r/min)
Other markets ......... iene. 15.0r/s( 900 r/min)
B28F

TEBO: - onciim s s S R 15.8 r/s {950 r/min)
1981 .ovvvvnnvesnnssinsssnss 15.0r8{ 900 rimin)

AYbh
Turn off engine. Disconnect tachometer

AY6
Adjust throttle cable

Pulley should eontact end stop in idle pesition. Cable
must be taut, but must not move throttle pulley.

At full throttle, pulley should contact full throttle stop.

AY7
Attach/adjust link rod

Attach link rod to ball on throttle pulley without mov-
ing pulley or lever.
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Group 27 Engine controls

Throttle

1975-1979

L7 <fiy
@_};f r

19801983

AYE
Adjust kick-down cable (automatic)

Depress accelerator to floor. Notel Do not operate
control by hand otherwise setting will be incorrect.

At full throttle, distance between clip on cable and
cable sleeve = 50.4-52.6 mm (1.98-2.07 in).

B 27 F 1976 USA California
1976-1977 Japan AY9

Adjust microswitch for exhaust gas recircula-
tion system (EGR)

Connect a test lamp in series between microswitch
and wire to solenoid valve.

Turn on ignition.

Place a 1.5 mm (0.038 in) feeler gauge between throttle
adjustment screw and end stop.

Lock nut and unscrew upper adjustment screw until
test lamp goes out.

Screw in adjustment screw until test lamp just lights.
Tighten lock nut,

Check adjustment with a2 mm (0.079in) feeler gauge.
Lamp should be off.

Disconnect test lamp. Turn off ignition,

5—1.0 mm
0.1-0.04 in)

105 455
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B 28 F 1380-1981 AY10

Check/adjust microswitch for Lambda-sond
system

Connect a test lamp betweean the green wire on switch
and a 12V power supply.

Check that microswitch is on lamp lights} 2.5-1.0 mm
(0.1=0.04 in) before throttie pulley contacts full throttle
stop.

Adjust if necessary,

IMPORTANT!

B 28 F wvehicles for high altitude use: disconnect
microswitch before carrying out above test. See page
140,




Group 27 Engine controls

Throttie
AZ. Throttle control, adjusting
Includes: basic setting of throttle valve.
See also general instructions on page 154.
B 28 F 1981 USA California + Japan
B 28 F 1982 all
AZ1
Connect tachometer. Warm-up engine
AZ2
Detach link rod from throttle pulley
Check that throttle pulley moves freshy.
AZ3
Check idle
15.0 /s (300 r/min)
® Tolerance:
- p T e R 14.2-15.8 r/s (850-950 rimin)
rpm VR Sl E 14.7=-15.3 r/s (B00=-920 r/min)
Correct idle, proceed to —@
:T 136 445

Incorrect idle, basic-set throttle according to AZ4-B.

Basic setting of throttle

Operations AZ4-8 AZ4
Disconnect control unit for constant idle speed
system

Air control valve should move to rest position.

1981:
Turn off ignition.

Disconnect the white-red wire (terminal 12) from the
blue connector on the control unit.

Turn on engine.
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Group 27 Engine controls

Throttle

164

BL-W

BL-W

125 932

1982

Ground blue-white wire (test point).
(The red wire is connected to Lambda-sond system).

Connect a test lamp to microswitch

1982 version shown adjacant,
1981 varsion is slightly differant.

Connect test lamp between 12V power supply and:

£ - yellow wire on microswitch
17 e A e terminal 4 on microswitch

Lamp should be on when carrying out following ad-
justment otherwise throttle setting will be incorrect,

If lamp is not on turn upper adjustment screw until it
comes on.

AZ6
Basic-set throttie

Ensure idle adjustment screw is screwed in fully i.e.
bottoms. The screw is designed for engines without
CIS system.

Adjust idle speed with lower adjustment screw on
lever to 14.2 ris {B50 r/min).

Notel Test lamp must be on.

Connect control unit

1981:

Turn on ignition.

Connect white-red wire (terminal 12} to control unit.
Turn en engine.

1982;
Disconnect ground from test point.






Group 27 Engine controls

Throttle

166

12,5-1.0 mm

‘THIJ—D.N in

AZ12
Adjust microswitch at throttle lever

1882 varsion shown adjacent.
1981 version is slightly different.

Connect test lamp between 12 V power supply and:

TR o v s yellow wire on microswitch
1882 ... ivviiiiiineao. tErminal 4 on microswitch

Place a 0.3 mm (0.012 in) feeler gauge between lower
adjustment screw and stop.

Unscrew upper adjustment screw until lamp goes out.
Then turn in screw until lamp just lights.

Check adjustment with a 0.2 mm (0.008 in) and a 0.6
mm (0,024 in} feeler gauge.

0.2 mm = lamp on
0.6 mm = lamp off

AZ13
Adjust microswitch at throttle pulley

Connect a test lamp between the 12V power supply
and the green wire on switch.

Adjust switch to close (lamp on} 2.5=1.0 mm (0.7=0,04
in) before pulley touches full throttle stop.

IMPORTANT!

B 28 F wehicles for high altitude use: disconnect
microswiteh before carrying out above test. See page

140.
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