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What do these designations mean?
B 28E

E = fusl injectad engine

|
w

A = carburetted engine

F = fuel injected engine “USA models”

28(27) = capacity
' B = petrol [gasoling)

Engine type Model year

B 27A 1976—1979
B 284 1980-1982
B27E 1975-1980
B 28E 1981-1983
The B28 is in principle a B27 with o larger bore. B 27F 1576-1979
B 2BF 19801982

Volvos are sold in versions adapted for different markets.
These adaptations depend on many factors including le-
gal, taxation and market requirements.

This manual may therefore show illustrations and text
which do not apply to cars in your country.
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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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10,0669 - 0,0826)

10,0511 - 0.0669)

520 BE3

Intake valve soat

114 3%

Late types (ventun seat); 15" and 60 are

comect angles to reduce seat width,

Specifications
VALVE SYSTEM
Valve clearances (varies with engine type)
Valve clearance mm (in) Type 1 Type 2
Intake valves, cold enging ..............oiunns R | ©.10-0.15 (0.004-0.006) | 0.20-0.25 (0.008-0.010)
warm engine ........ U SO i, 0.15-0.20 (0.006-0,008) | 0.25-0.30 (0.010-0.012)
Exhaust valves, cold BngiNg ... ...veuieerinesiresrsrses 0.25-0.30 (0.010-0.012) | 0.30-0.35 (0.012-0.014}
WERR N 0.30-0.35 (0.012-0.014) | 0.35-0.40 (0.014-0.0186)
Engine type — model year
B TR AT B AT b i e B x
e £ P E o e o e R R ey L, T TOR X
poboy b 1 L N R -, TS S x
B2TE 19 b= AT e s T s e X
1979-1980 Sweden + Australia .............. X
1979-1980 Othermarkets .......coiiviivaiin, X
B RE YRR e N T R x
2 o e b e L e e ot i x
B28F 1980 ........... e e e, X%
i B = R o e e e e A e E e X
§
¥ . ; y
Valves mm (in) ]
bl
295 445 £
7,965 -7 880 7.875 =7,990 7.945 =7 980 T.965 = 7,980 e
10,3135 -0,3141) (0,3139 - 0,3145) (0,3127-0,3133) :0,31354.314@;-‘
1.7322) = - 37 (1, 456E) £ =
— f“
Tapered, Tapered
128 B8
< 26,5 32 (1,2598)
| _Eﬁ 1.0483) Intake valves Exhaust valves
Valve seats mm (in) Z b,
1.7-2,1 mm 13-1.7 mm 20-24 mm

. [0.0787 - 0.0944)

EET L]

Exhaust valve seat

S
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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)




_ 3 Specifications
CRANK MECHANISM
Flywheel
B O P = i s T e e g i 0.05 mm {0.0019 in}
Radial throw, max. (measured 8t @ 282 A mm=11.1181in) .. 0,16 mm (0.0059 in)
-
TIGHTENING TORQUES

The tightening terques shown below apply to oiled nuts and boits,
Degreased (washed) parts must be ciled prior to assembly,

Mm
Cylinder head (see below) 45-50
Big end beari:ngs ............................................. 180;1 80
Crankshaft front end, 1975-1977 ........cooiiiiiiiiiies 240-280 249§ 177307

40 mm = 1.575in A0mm 45 mm A5 mm=1.7M11n
11
19751977 1978—

Nm Kpm ft. Ibs
Camahatl Sprotiat =i s s e s A 70-90 7-9 52-66
Fhywheel {always use new bolts) ................. ST 45-50 4 5-5.0 33-37
Spark plugs (do not o] ... .ovvvevivinineisnse i enine 1212 1.240.2 g+1.5
VaIME COVBE . ... .ye e rrn s snssrsssnssnsasnnesns s 15 1.5 11

Tighten all bolts in stages according to balow:
1 =10 Nm {1 kpm = 7 ft. lbs)

[ 2 =30 Nm {3 kpm = 22 . lbs}
1 3 3 =60 Nm (6 kpm = 44 ft. |bs)
4 = Wait 10-15 minutas ~
5 = Slacken bolts :
¢ 6= 1520 Nm (1.5=2.0 kpm = 11=15 ft. Ibs)
4 21 7 = Angle-tighten to 113-1179
B = Warm-up engine to oparating temperature
8 = Cool block 30 minutes
3 10 = Slacken and then retighten bolts one at a time n
B il specified tightening order.
Retighten according to stages G and 7, =3
A== e——

ﬁ% 118 850

Tightening order for cylinder head baolts



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




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

26

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
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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,
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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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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.



Group 21 Engine

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, |




Group 21 Engine

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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Group 21 Engine

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.



Group 21 Engine

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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TIE

—

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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Cylinder head reconditioning

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.




Group 21 Engine

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.
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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.



Group 21 Engine
Cylinder head installing

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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Cylinder head, installing

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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Cylinder head installing

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

51
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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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Cylinder head, installing

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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Timing gear chains, check/replacement

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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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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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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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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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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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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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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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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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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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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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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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
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