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D20,D24
Both the D 20 ancl D 24 Dieselengines are dealtwi lh in
this manual.

The D 20 has five cylinders and the D 24 six. Otherwise
the engines are simi lar in pr inciple.

Not6l Different llywheels and vibration dampers ar€
fitted to the dilferent engine types.

Volvos are sold in versions adapted tor different
markets. These adaptat ions clepend on many fac-
Iors Including ega, taxarion and marker reqJi .e

This manual may therefore show i l l !strat ions and
lext which do not apply to cars in your country.

iffim itm!r
:i!r-l-l
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lmportant information

CLEANLINESS

Diesel injection systems areoxtremelysensitiveto dirt
and foreign m6tter. A special workplace should
therefore be used for insoection ofcomoonents.

PLUGS

Clean fuel I ine connect ions thoroughly before discon-
nect ing pipes.

Plug ends of fusl  l ines etc as each component is
removed. Do not remove thess plugs unt i l  the compo'
nent is reconnected.

Tightening torques
Two kinds of t ighlening torques wi l l  be found in this

1. Tighten to 40 Nm {30ft lbs) indicates th6t a torque
wrench must be used Iort ightening.

2. Tightening torque 40 Nm {30 ft lbs) indicates a
guidevalug. Tightening need not be donewith a
Ioroue wrencn.



Specifications

Specifications
Group 20 General

.,o
,o Engine type designation and serial

number
Stamped on lef t  s ide of  engine beneath vacuutr ,  pump

Maxtorque DIN

D 20 Engine
Output DIN . . . . . . . . . . . . . . . . . . . . . . . . . . 50 kW ar 80 r/s

68 hp at 4,800 r/min
120 Nm at 50 /s
12.2 kpm at 3,000 /min
5
1-2-4-5-3
1.986 dm3 ( l i ter)

'181 kg (405lbsl
Mpa
3.2
2.4
0.8
2 3 . 0 : 1
76.5 mm : 3.0118 in
86.4 mm = 3.4016 in

Number ofcy l inders

D i s p l a c e m e n t . . . . . . . . .  . . . . . . . .
Weight ,  approx.  inc l .  engine mounts,  a l te fnaror  and star ter

Compression pressuresi
\ew en9ine. . . . . . . . . . . . . . . . . .
i V  n i r n J n  . . . . . . . . . . . . . . . . . . . . . . .
M a x d ; f f e . e n c e b e r w e e n c y l  n d e r s . . . . . . . . . . . . . . . . . . . . . . . . . .
Comp.ess,or  rat ro . . . . .  . . .
Cyl :nder  bore. . . . . . . . . . . . . . . . . .
St ro\e lengr  h

3 1 3
1 1 4



Specifications

D 24 Engine
OutputDlN

MaxtorqueDlN

60 kW al 80 r/s
82 hp at 4,800 r/min
140 Nm at 47 r/s
14.3 kpm 6t 2,800 r/min
6
1-5-3-6-2-4
2.383 dm3 {litsr)

1S8 {435 lbs)
MP.
3.2
2.4
0,8
23.0r1
76.5 mm = 3.0118 in
86.4 mm = 3.4016 in

Numberof cyl inders . . . . . . .
Fir ing order . . . . . . . . . . . . , , . . . , . . .
Disp1acement. . . , , . . . , , . . . . , . . .
Weight, approx. incl, engine mounts, alternator and starter

Compression pressurss:
Newongin€.. . . . . . . . , , , , , . , . . . . . .
lv l in imum .. . . . . . . . . . . . . . . , , . . . . . .
Maxdif fsr€nce between cy1inders . . . . . . . . . . . . . . . . . . . . . . . . . . .
Com p ression ralio .......,,
Cyl inder bore.. . . , . . . . . . . . . . . . .
Slrokelength

psl
455
313
114

Group 21 Engine assembly

CYLINDERHEAD

Replace cylinder h€ad jfwarp €xce€ds sp€cificalions.
Und€r no circumst.ncos may cylihder h€ad b€ machinod.

9- :. '  ., 
- 

\|
;  . , 1  , \

Diagonally max 0.5 mm

L-



Specifications

CYLINDEB HEAD GASKET

Thfee different gasket types are used depending on piston projection above cytinder block face.

G.sket
Pistonproi€ction notches
mm l inl

thickness
mm (in)

0.67-0.80 (0.026-{.031 ). . . . . . . .  1 . . . . . . . . . . . . . . . . . . . .1.4 {0.0S5)
0.81-0.90(0.032-{1.035). . . . . . . .  2 . . . . . . . . . . . . . . . . . . .  1.5 {0.059)
0.91-r.02 (0.036--0.040). . . . . . . .  3 . . . . . . . . . . . . . . . . . . .  1.6 (0.063)

Do

au
n
!

_o
-o

,lo

-L

VALVESYSTEM
Valve c learances,  co ld engine
Cold engine = room temperature

Check
mm (in)
0.15 {.25 (0.006-{.010)
0.35-0.45 (0.014-0.01 8)

Setting
mm l in)
0.20 {0.008)
0.40 (0.016)

Valve clearances, warm engine

0.1299 in to 0.1673 in in increments of 0.0020 in

0.20-0.30(0.008-0.012) 0.25{0.010)
0.4(F0.50(0.016-0.020) 0.45{0.018)
3.00-4.25 mm in increments of 0-05 mm

o20

Checldadjust valves
1-2-4-5"3

D24
Checuadjust valves in following order:
1-5-3-6-2-4

r- l [  r ]



Specifications

TIGHTENINGTOROUES
Tight€ning torquB apply to oiled nuts and bo|Is.
grsased {washed} parts must b€ oiled prior to

De-

NGHIENING OF CYLINDER HEAD BOLTS

TIGHIENITVG SEOUENCE FOR CYLIIIDER XEAD BOLTS

lmportlntl slsck6n botts in rev€rsa oder when
removing cylindsr h€ad.

Removs oiland dirtfrom bolt holes. Oil left in hol€s will
reduc€ pressure on cylinder head gasket,

Eolt threads and washers must however be oiled,
otherwise frictional forces will b6 too grear.

Two types ot bolls ars in uset An early type with M 1 1
threads and 6 later type with M 12 threads. {Later typ€ is
lhr@d6d along entir€ l6ngth.l

Us6 now waahera, convex sid6 upwards,
Tlght€n in fiv€ stages:
l 5 0 N m { 3 7 f t l b s l
2 ?0 Nm (50 ft lbs)
3 90 Nm {65 ft lbs}
4 run 6ngin€ until oil temperaturo is st t€ast 50.C

1122'Fl
5 90 Nm (65 ft lbs)

R.lightening
- Atler 600-1.200 miles (1,000-2.000 km). Engine
should be cold or almost cotd. Tighten each boltsep6r-
atsly in specifi€d order, see abovs fio.:
L Slack€n bol 3(r
2. Torque to 90 lrlm (65 ft tbs)

Us€ n.u bolb. Not n€ce$ary to roplac€ w6shers.
Tighten in six stag6s:
1 ao Nm €0 ft lbsl
2 60 Ntn l4a ft lbsl
3 75 Nm {55 ft lbs)
4 angle-tightsn l8f in ono movem€nr without stop-

ping, {Se€ figur€ 6t lower lefi}
5 run €ngin€ until oil tehperature is at lerst 50oC

lt22 "Fl
6 anglo-tighten 90P in on6 movsment without stop-

pins.

Rdighl.nlng
After 60F1,200 mil€6 (1,000-2,000 km). Engine should
b6 cold or almost cold.
Tighten 6ach boll separatoly in spocifi€d order, se€
€bov€ fig.:
1. Angle-tighten bolt 9|r in one movemont without

stopping. (See figure at lower left)
Do not shckon boh firf,

@@

@@

oo
@o

,Ot rO
D20,oo
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@@)@

@@o

@@@
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D24
o
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Specificalions

20 Nm

6\1fl

I  l ' -  '

i !

l1s ft lbs)

zb ro'\ 1rs tt tu"t

100 Nm (74 ft
@

lbs)

45 Nm 133 ft lbs)

b0

Smearthreads and bol t  head con-
tacl suriaces wilh locking com-
pound (P/N 277961-9).

Tiqhtening lorque 350 Nn {258 ft
lbs)  appl i6s when using specia l
tool 5188. lf a torque wrench is
lsed dirscny on the cenler boll
(wiihout 5188), the tiqhlening
torqle should be 450 Nm (332 ft

350 Nm (258 ft lbs)

Nm (55 ft tbs)

75 Nm (55 ft lbs)

Smear threads wiih
compound P/N 277961-9.

(6.5 ft lbsl

D20

@@'



Specifications

OILCAPACITIES

Excl.oilfilter
Incl .oi l l i l ter
Difference in volume, max-min

ENGINEOIL
Oua1ity. . . . . . . . . . . . , , , , , . . . . . . . . . . . .
Accord'ng to API .......................................,,..,....,.:::::::::::::,.:::::::

VbGosity

Tomporaturc rangs
(stable ambisnt temperatures)

ffiffi8

Gtoup 22 Lubricating System

D20
Litors {US quarts}
5.2 (5.5)
6.0 (6.3)
1.0 (1.0)

kPa

200

15-45

Long1h
mm in.
L = 49 (1.93)
L1= 22 {0.87}
L2 = 19.8 (0.781
(completely compressed)

psl

28

D24
Liters IUS quarts)
6.2 (6.5)
7.O (1.41
1.0 (1.0)

min CC
Oilswith designations SSCC, SE/CD, SF/CC and SF/CD
meot this r€quirement

SAE 15 W/50 orSAE 20 w/50 oilsare rscommend€d for
use in sxtreme d riving conditions which involve hig h oil
consumption and high oil temperatures. for example,
mountain driving with frequent decel€rations of fast
motorway driving. (Note howover th€ lower tempera-
ture limits.)

OILPRESSURE

Oil pressurc at oil temperature of 8O.C (176.F) and 33,3 r/s
(2000r/min)min

Oil pressuresensot
Cut-out point, indicator lamp goes out at

Lubricating oil pump
Reliefvalv€opensat...... ......................... 600-700

R€lisf valve spring, l€ngth at diffsrent loads

2-6.4

85-99

Load
N
0

lbs
0

17F195 {39-.44)
approx. 200 (45)



Specifications

Group 23 Fuel system

GENERAL

:o
a,o

F i r i n s  o r d e r . . . . . . . . . . . . . . . . .
D20
'l-2-4-5-3

12.5 (750)
87.0 (5200)

DIN 51601r CEC-ERF-Dl,  or
ASTIM-D 975-No. 2-D
45
0.5

D24

1-5-3-6-2 4
12.5 (750) r /s (r /min)
87.0 (5200) r /s (r /min)

l d l e
fast . , . , . . . . . , . , . , . , , .

FUEL
S t a n d a r d . . . . . . . . . . . . . . . .

Make and designat ion,  D20

D24

60l i t res (15.8 US gal ls.)

Distr ibutor rype pump
Bosch VE5/10 F2400 145
(145'1 for auto vehicles)
Bosch VE6/10 F2400 132
(132-1 for auto vehicles)
500't716-9
5001715-1
Checkins mm l in)
0.75-0.83 mm
(0.0295-0.0327)
0.65-0.73 mm
10.256-0.O2a7J
0.65-0.73 mm
(0.0256-0.0287)
0.82-0.90 mm
{0.0323-0.0354}

Volvo P/N {exchange unit)  D20 . . . . . . . . . . . . . . . . . . . .

D 2 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

D24
Injecl ion t iming {purrp prunger slroke at TDC,

D24 USA and Canada 1979-t98i

1982-

Sett ins mm { in)

0.80 mm (0.0315)

0.70 mm (0.0276)

0.70 mm (0.0295)

0.85 mm {0.0335)
NOTE! High al t i tude
necessary In certain
page 132.0i:o

Bosch No. USA,/Canad€ 1982-

INJECTORS
I r4akeanddesignat ion Bosch KCA 30SD 27l (44)

0 68 130 20? F (201 J)
0 68 130 201 (201 K)
1328073,0
1257 t44-4

Checkins

1707-1849

Other markets.. . . . . . . . . . . . . . . . . .
Volvo P/N USt"/Canada t982-

' ' ' ' .  .  .  .  .  .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MPa
'.  .  .  . . .  . " , . -  . -  .  .  .  .  .  .  .  . . . . . , . - . . . . , .  psi

Setting
12.5-' , t3.s
1778,1920

ln lector opening pressure



Specifications

Nozzl6s

Bosch
D N O S D 1 9 3 0
DN O SD 193
1328096,1't542303-1

Iniector
(complete)

Nm
10

Designation USA"/Canada 1982-
Othermarkets

Volvo P/N USA,/Canada 1982'

3::133;3i 5l usarcanlda ,esz.
0 6 8 1 9 0 2 0 1  I  ^ .
oogr rozo lx l

DN 0 5D 193 0 = USA/Canads 1982-
DN = SD 193 = o lher  mark€tsldentitication ot iniectors and nozzles

TIGHTENING TOROUES

In jector,  in cyl inder head
upper-rowersect ion.. . . . . . . . . . . . . . . . . . . . . . . . . . : : . . . : . : . : . : . : . : . : : : . . : :

In iect ion pump, pump g

70 Nm = 52f t  lbs

70
45

ft. lbs

52
52
33

45 Nm = 33 ft lbs

ti

1 0



Specifications

Group 26 Cooling system
GENERAL

Capacity,  with manual gearbox
with auiomatic transmission . . . . . , , . . .

EXPANSION TANK

Coohnt
Since aluminium is used in the engines, act ive corro-
sion protection is necessary in the coolant to help pre
vent corrosion damage.

Use genuine Volvo blue-green coolant type C di luted
with clean water in proponions of 50/50.
This mixture helps to pr€venl corrosion and frost

a Never l i l l  the cool ing system with water alone.

a The coolant should be changed regular ly since
the corrosion prolective 6dditives in the coolant
lose thoir  ef{ect in t ime.

c,il

co

Pressure valve in cap opens al  , , . , . , . , , , , . , , , . , . . , . . . . , . . . . .

D 20litros IUS qlrrts)

8.2 (8.7)
8.0 (8.4)

Type 1 kPa (psi)
65-85 (9.2-12.1)
7  { 1 . 0 1

87'C
87'C {189'Fl
102'C l216.Fl
8 mm (0.3 in)

D 24l i rres IUS quarts)

9.4 {9.9}
9.2 {9.7)

Type 2 kPa {psi)
r00 {14.2)
7  { 1 . 0 )

)ijo

tt:o

THERMOSTAT
M a r k i n 9 . . . . . . . . . . . . . . . . . . . . . . . . .
Starts to open at , . . . . , , . , . .
Ful ly open al
O p e n i n s  g a p .  m i n  . . . . . . . . .

DRIVE BELTS
Deslgndion (Volvo P/Nl

HC38xl238
(960296-2)

HC38x975
(958354-3)

3 Cool ing ran
4 Power steo.ing pump

Ir. lbs.
6.6

HC38x888
{460431 s)

TIGHTENING TOROUE
Hc38x800
(958302-1)

9

l'

Cool ing fan

1 l



Special tools

Special tools

999 lDdcr ipt ion-U.s

18Ol-3 | Stand.rd h.ndle: lsed with drift 5207 and 5208
261G3 | Lift be.m: rcmovingfinslalling engin€
2901-0 lC16mpinspl isrc{2x) :c lampinswat€rhoseswhenremovins intecr ionpump
2903.6 | Oiltlltor wl6Dch
4090-0 | Pullet: removing pilol bearins
5006-5 | Lifi br.ckst: r€placing tronl €nsine mounts

5033-9 | Support {2xl: for lilt bracl€t 5006
5112.1 | Loc*ing 6sdo.: locking flywheel
51154 | Lift hook: used with ltft bracket 5006

5185-7 | Lift hoolr lronr: removing/inslallins €nsin€
5186.5 | Lift hoo*, lsar: ,€movins,4nstaltins ensine
5147.3 I Wronchr vibration dEmoer

5188.'l I Wr6nch with oxt nsion arm: lor vibralion damper center bolt
5190-7 | Giuse: instslling camshaft
5191-5 | Adapter: connoctins pr6ssur6 ssuse
51$n I Siop: lockihs injecrion punp sear
5194.9 | Holder: for dial indicalor when adjueins inj€ction pump
5195.5 | PlisB: rcmovins valve discs



Specialtools

5006,5033,5115

5185,5186 5187,5188

5194 5t95

' t3



Special tools

999

5196.4
5197"2
5199-8

52004
5201"2
520/t-6

5202-0
5203-8
5205€

l'207-t
5204-7
5233-7

523/t3
5235-0
9950-0

P.B3 roolj for valve tappets
Balt tonsion g.uqo: timing ge8r belts and pump drive
Wr3nch: front and rear camshafi gears

Adapter: installing cEnkshaft front seal and camshaft s€als
Wr6mh: center nut on rear camshafl g6ar and pump gear
Pullor: pump gear, inj€ction pump

P0llor; for idl€r pull6y
Centerins sh.ft: for clutch disc
P{ller: for crankshaft front s€sl

Drift: installing nsedlg b€arjns in crankshaft
Drift: installing crankshaft rear seal
Guida piB, M t l bolts {4x): installing cylinder h6ad

Guide piB, M t2 bolG {4x)r installins cylind6r h6ad
Tool lor removing suide ping
Adapter: gnsine lpm. Used wirh Volvo Monot€stBr

' t4



Specialtools

5233,5234

9950

9950



Group 21 Engine

Contents

Contents

In-car

Valveadjustment. , , . . , . . . . .
Basicsett ingof sngine.. .
Cylinder head, removaI

disEssembly . . . . . . . . . . . . . . . . . . .
c leaning-chscking . . . . . . . . . .
asssmory . . . . . . . . . . . . . . . . . . . . . . . .
insta11ing.. . . . . . . . . . . . . . . . . . . . . . . .
t ightening torquss,. . . . , , . . .

Dr ive belts l t iming gearsand pump) . . . . . . . . . . . . . . . . . . . . . . . .
bel t tension . . . . , , , , , , . , . . . . . . . , ,
rep1acement. . . . . . . . . . . . . . . . . . . .

Camshaft, r€moval
insra11ing.. . . . . . . . . . . . . . . . . . . . . . . .

Camshaft oil sea ls, replacemenl, Iront .,,,...,,..,,...,,,.

Pi lotbearing incrankhaft ,  replacement . . . . . . . , . . . . , . , . .
Crankshaftoil seals, replacement, front,,..,,...,,...,,..

Vibrat ion damper, removal,  insta11in9,, . . . . . . . . . . , . . . . . . .
Engine mounts, rep1acement, , , . , , , . , , . . . . , , . . . , , . . . , , . . . , , . . . ,

Replacement of engine
Removal . , . . . , , . . . . . . . , . . . , . . . . , .
Insta11in9 . . . . . . . . . . . . . . . . . . . . . . . .

Group 21 Engine Assembly

Operation
A1-10
B1-11
c1-21
D1-20
E 1 - 1 1

G1-16
H1-38

K1-5
Ll-35
t\41-11
N 1-27
o1-21
P1-21
o1-7
R1-21
s1-11
T1-10
u1-4

x1-33

Page
1 7
1 9
22
28
33
36
41
45
57

58
60
7 1
74
81
88
94
96

103
106
1 1 0

'r  11'114



Group 21 Engine

A. Compression test
Special  tool :5191

Compression test

A1
Disconnect wire lrom stop valve on injection
pump

This s tops f low of fue and prevenrs t ]nnecessary spi | -
ase.

Remove vacuum pump and pump plunger

A3
Disconnect fuel detivery pipes
Cean al l  connecr ions carefu y before d isconnecr ing

Disconfeci  p ipes and p lug a l l  connedions ro prevenr
di r i  f ronr  enter lng system.

A2

1 1



Gtoup 21 Engina

Compression test

44

Remove iniectors

Use 27 mm socket {Volvo P/N 1158146}.
Lift out h€at shields undsriniectors otherwise they will
be blown out during compression tesl.

A5

Connect compression testel

Placea heatshield incyl ind€r head and screwin adapter
5191. Ighten to 70 Nm {50 ft lbs).
connect compression tester to adapter.

A6

Run engine and record

Compression

Min
Max differ€nce between

Install iniectors

Place new heat shields
injectors. Torque to 70

Reconnect delivery

Tightening torque 25

compression

= 3.2MPa{455psi}
= 2.4MPa (341 psi)

= 0.8MP. (114 psi)

A7

in cylinder head, seefig. Install
Nm (s0 it. lbs).

A8
pipes

Nm (18 ft lbsl.

A9

Reconnect wire to stop valve

Install pump plungor and

Check pump O-ring. replace

r'.l0
vacuum pumP

1 8



Group 21 Engine

Valve adjustment

B. Valve adjustment
Special tools: 5195, 5196

Valve c learance must  be checked/adiusted 6f ier  complet ion of  repai fs  such as gr inding vatves,  crankshafr  reptacement  etc. ,
and a lso af ter  60G-1,200 mi les (1,00G-2,000 km).

B1
Remove valve cover

B2
Turn engine until cyl. 1 is at TDC - injection
A ways use the v ibrat ion damper center  bol t  to  turn the
engine.  27 mm socket  or  wrench 5188.

Both cy l inder  1cams should poin l  obl iquely upwards.

Check valve clearance lor cyl. 1

B3

Checking values

Cold ensine

Exhaust

Exhaust

0.15-0.25
0.35 0.45

0.20-0.30
0.40 0.50

0.006 0.010
0.01,t-0.018

0.008-0.012
0.016-0.020

a
il

a
!

D20

o24

Co d  eng ine  =  rooh tempera lu re

f r I r

Alf Alt

1 9



Group 21 Engine

Valve adjustment

B4

Tum engine apProx. 1/4 iurn

Piston must not be at top dead center when setting
valve clearance, otherwise valves will contact piston
when tapp€t is deprsssed

I nco rrect clea ra nce ( BZBS )

B5

Dopress tappets

Turn tappets unti l  grooves point sl ightly inward. using
tool 5196, depress tappets to obtain access to discs.

B6

Remove disc

Use 5195.

Calculate thickness ol disc to be used

Valve cl€arsnces when setting:

B7

Cold €ngine

Exhaust

Exhaust

0.20
0.40

in
0.008
0.016

0.25 0.010
0.45 0.018

Measurethicknessof old discwith a micrometer. Calcu-
late thickness of new disc to be used, see overleaf.

20



Gtoup 21 Engine

Erample:

l fc learance is 0.20 mm and specif ied clearance is 0.25
mm then replace exist ing disc with one which is 0.05

Always use new discs,

Discthicknesses 6vai lable = 3.0G-4.25 mm 6t inte als
of 0.05 mm.

Position new disc and

Disc should be lubricated

B8

remove pliers

and insta l led wi th s ize marks

Valve adjustment

810

B9

Check/adjust valve clearance Ior remaining cylin-
derc

Checuadjust in fol lowing order:
D 20. 1-2-4,5-3
D 24, 1-5-3-6-2-4

lmportantl Do not forget to rotate crankshafl 1/4 turn
before checUadiust ing valve clearance.

Recheck valve clearance for all cylinders
Rotate engine several  turns before rechecking.

8 1 1

lnstall valve covet

Use new gaskets i f  required.

Twoiypes  o fp in  s tods  are  ava i lab le  see f ig .  Lare types
have a spacer, and hole in gasket is la.ger to prevent

damage to gaskel by ovenightening,

L€te and eary type parts must not be imerchanged.iY:'I,l d.!
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Basic setting

C. Basic setting of engine
Special tools: 5190, 5193, 5194, 5197, 5199, 5201

The following operations are described in this sectionl
- setting camshaft position in rel6tion to crankshaft
- setting tension of drive belts {front and rear)
-  in ject ion t iming.

Engines should be basic-set if, by adjusting the pump, it
is not possible to obtain the correct injection timing.
(Camshaft sening may havs changed )

C1

Remove:

-t iming gear covers{front and rear).

C2

Turn engine until cyl. 'l is at TDC - iniection

Always usethevibration da mper center bolt to turn ihe
engine.

27 mm socket or wrench 5188.

Both cyl inder I  cams should point obl iquely upwards.

Flywheel at  0 mark.

=
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Basic setting

Lift ofi pump belt

Slacken mounting bolts for injection pump
release belt  tension- Tighten one bol l  so
remains in upper posit ion.

Lift off belt.

that  pump

a,
,":'trtiiiiiiiiii

c4
Remove camshaft rear sprocket
Hold sprocket in pos;t ion with 5199 and unscrew nut
with wren€h 5201. Take care not to rotate camshaft.

C5

Slacken camshaft tront sprocket

Use 5199 ro hold sp.ocker  in  posinon whe'1 loosening
bol t .  Make sure that  camshaf i  does nol  ro late.

Tap sprocket to free it from camshaft.

c6
Set belt tension
Adjust  tension by moving coolant  pump.

Use gauge 5197 to check bel t  tension.  At tach gauge to
bel t  and set  to  12.5 uni ts .

Stretch bel i  unt i l  mark on gauge ptunger is  f tush wi th

Depress bel t  s t ronglywi th hand and rechecUadjus l  ten
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Group 2l Engine

Basic setting

C7

Set camshaft position

Place gaLrge 5190 at rear of camshaft .  Insert  a 0.2 mm
(0.008 in) ieeler sause beneath lef i  s ide of sause to
compensate for t iming gear clear;nce.

Camshafi ;s now set at correct posi t ion.

C8
Make sure cyl. no. 1 is
Check 0 mark on flywheel

at top dead center

and adiust i f  necessary.

C9

Tighten camshaft front sprocket

Use 5199 to prevent sprocket from turning. Make sure
that camshaft does not turn.
Torque center bolt to 4s Nm (33 ft lbs).

c10
Remove gauge 5190 and leeler gauge

c l1
Disconnect cold start device
Slacken screw 1. Push lever forward and rotate sleeve
90". Notel Do not turn screw 2 otherwise it will be
necessary to remove cold start device and reset it on a
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Basic setting

c12

Basic-set iniection pump

S acken pump mountins bolts (Ailen key = 6 mm). Align
marks in pump and mounling bracket by turning pump
Ret ighten mo!nt in9 bol ts .

c13
Sel dial indicator zero. Lock pump gear at cyl. 1
injection using stop 5193

Unscrew and remove plug from inject ion pump dis-
tr ibutor.  Instal l  holder5194 and dial indicator (range 0-3
mm). Set gauge to approx. 2 mm.
Turn pump gear clockwise unt i l  mark on gear and
mo'rnting bracket coincide.

Then turn pump gear back s l ight  y  unt i l  min-  reading
registers on d ia l  ind icator .

Set indicator to zero.

Turn pump gear c lockwise !n l i lmark on gear and pump
mount ing bracket  co inc ide.  Lock gear in  th is  posi t ion
wi th srop 5193.  ( lnser t  s top through pump gear in to

c14
Install camshaft rear sprocket and belt

Tighten cenler bo t  by hand, but i t  should st i l  be possi_
b e to turn sprocket on camshaft .
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Group 21 Engine

Basic setting

c15
Set belt tension

Adjust  tension by moving pump.

Use gauge 5197 to check bel t  tension.  Af tach gauge ro
bel t  and set  to  12,5 uni ts .

Stre lch bel t  unt i  mark on gauge ptunger is  f tush wirh

Depress bel i  s l rongly wi th hand and .echecUadjusrren

c16
Set pump and t ighten camshaf t  rear  sprocket

Use 5199 to hold sprocket .  Torq!e wrench sho!  d r re at
r igh i  angle lo  wrench 5201 otherwise torque wi l l  be

Using 5199,  lurn sprocket  s  ow y c lockwise unl i l  d ia l

D  2 0  . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 8 0  m m  :  0 . 0 3 1 5  i n
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .70 mm = 0.0276 in
D 2 4 U S A , / C a n a d a 1 9 7 9  1 9 8 1 . . . . . . . . .  0 . 7 0 m m = 0 . 0 2 7 6 i n

1 9 8 2 - . . . . . . . . . . . . . . . . .  0 . 8 5  m m :  0 . 0 3 3 5  i n

Ho d sprocket  in  th is  posi t ion and torque boh to 100 Nm
(73 f t .  lbs) .  Take care that  camshaf i  and sprocket  do not

c17
Remove stop 5193 trom pump gear

ct8
Check pump set t ing

Turn engine two fu l l  turns unr i  cyt .  1  is  at  lop oedo
center  -  in ject ion again.  l f  engine is  turned roo rar  r
must  be lurned back approx.  1/41urn and then to zero
mark otherwise set t ing wi l l  be inco(eci .

Dia indicalor  should show:

O 2 0 . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 7 5  0 . 8 3 m m = 0 . 0 2 9 F 0 . 0 3 2 7 i n
D 24 . . . . . . . - . . . . . . . . . . . . . . . . . . -  0 .6F0.73 mm :  0.0256-0.0287 i f
D 24 USA and canada
197F81. . . . . . . . . . . . . . . . . . . . .  0 .65-0.73mm=0.0256 0.0287in
1982 . . . . . . . . - . . . . . . . . . . . . . . . .0 .82 0.90 mm = 0.0323-0.0354 in
Correct  reading:  T ighren in jec i ion pump mount ing
bol ls .  Proceed to C19.

rncof tect  reading:  Beadjust  according ro insrruct ions
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Cylinder head, removal

Readlusting pump sett ing:
Sett ing valuesi

D 20 . . . . . . - . . . . . . . . . . . . . - . . . . - . . . . . . . . . . . . . . . . . . . . . . .  0.80 mm = 0.0315 in
D 24 . . . . . - . . . . - . . . . - . . . . . . . . - . . . . - . . . - . . . - . . . . - . . . . . .  0.70 mm = 0-0276 in
D 2 4 U S A a n d C a n a d a 1 9 7 9  8 1  . . . . . . 0 . 7 0 m m : 0 . 0 2 7 6 i n

1982- . . . . . . . . . .  0.85 mm = 0.0335 in

Reading less than specif ied:

Slacken purnp mounting bolts and lurn pump inwards
to obtain corecr value. Tighten mounring bolts and
repeat check of pump sett ing.

Beading more than specif ied:

Slacken pump moul ing bolts and turn pump outwards
unt i l  d ial  indicator shows approx.
D  2 0 . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 0 . 7 0  m m  =  0 . 0 2 7 6  i n
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . - . .  0.60 mm : 0.0236 in
D 24USA,/Canada l97F81 . . . . . . . . . . . . .  0.60 mm =0.0236in

1 S 8 2  . . . . . . . . . . . . . . . . . 0 . 7 5 m m = 0 . 0 2 9 5 i n
Th€n turn pump inwards unt i l  specif ied va ue is ob-
tained. Tighten mounting bolts and recheck punrp set-
t ing.

Notel  Inject ion pump must rot be tapped or knocked as
this wi l  al ter sett ing.

c19

Remove dial  indicator and holder 5194. lnstal l
plug with new seal

Tishtening torque 9 Nm (6.5 f t  lbs).

Reconnect cold start device

Press ever forwards and turn

c20

sleeve 90".  Ret ighten

c21
Instal l  valve cover and t iming gear covers
Use new gaskets i f  necessary.

Two types ol pin studs are avaitabte, see tig. Lare ryDes
h€ve a  spacer ,  and ho ie  in  gaske l  i s  la rger  to  p reven l
damage to  gasker  by  over r igh ten ing ,
Late ard eu ry type pa.ts musr not be inlerchanged.

/  Qa,s  'zTazzzz
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Cylinder head, removal

D.Cylinder head, removal
Special tools: 5199, 5201

D1

Disconnect negative lead from battery

Remove engine splashguard.

Disconnect:
-  exhaust  p ipe f rom gearbox bracket

exhaust  p ipe f rom rear  branch p ipe.

D3

Disconnect:
- exhaust pipe from front branch pipe
-a i r  f i l ter  cover  wi th in take hose and crankcase

Drain coolant
Remove expansion tank cap

Disconnect  lower radiator  hose f rom radiator

D2

D4

2a
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Cylinder head, removal

D5

Drain coolant from engine

{Engine is  wi thout  a dra in cock.)

Disconnect  ower hose f  rom cold star t  device and dra in

Disconnect {rom cylindet head I

upper radiator  hose
-  hose for  co ld star i  device.

D7

Remove vacuum pump and pump plunger

Remove pump reta in ing nuts and p lace pump on

Bemove p lunger f rom cyl inder  head.

D8
Remove tuel del ivery pipe

Clean a l l  connect ions thoroughly before d isconnect ing

Remove a l lpressure p ipes and p lug endslo prevent  d in
f rom enter ing fuel  system.

D6
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Cylinder head, removal

D9

Disconnect from cylinder head:
-wire for temperature gauge sender
-wire for glow plugs

copper connect ing str ip for rear glow plug
- feturn hose from rear iniector
- wire for temperature gauge sender at rear of cyl inder

D10

Remove:

-t iming gear covers ( front + read

Dl1
Tum engine until cyl. 1 is at TDC - injection

Always useihevibrat ion dampercenter  bol t to  turn the

27 mm socket or wrench 5148.

Both cy l inder ' l  cams should point  obl iquely upwards.

F l y w h e e l a t ' 0 ' m a r k .

D 1 2

Remove retaining screws from belt cover on
cylinder head

Take carelhat washer on innerscrewdoes nol fal ldown
into lower t iming gear case cover.
(Late type engines do not have this washer).
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Cylinder head, removal

D13
Remove belt from camshaft sprocket
Slacken coolant  pump mount ing bol ts  and bel t  ten

Remove bel t  f rom sprocket .

D14
Bemove camshaft front sprocket
Use 5199 to hold sprocket in posjt ion when toosening
bolt. IMake sure that camshaft does not rotate.
Tap sprocket to free it from camshaft.

Lift off pump belt
Slacken mojnt ins bol ts  for  in ject ion pump
re ease belt tension. Tighten one bo t so
remaans in upper posi t ion.

Lift off belt.

D15

D16
Remove camshaft rear sprocket
Hold sprocket  in  posi t ion wi th 5199 and unscrew
sprocket with wrench 5201- Take care not to rorate
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Cylinder head, removal

Tigh len ing  sequence fo r  cy lnder  head bo is .
Bolis musl be slackened ln reverse sequence.

D 1 7

Remove cylinder head

lmportantr Slacken bo ts in reverse sequence to tighl-
ening.  ( i .e .  s tar t  a t  12 (or  14)  and f in ish at  1-)

L i i iawaycy inder  head.  Checkthat  rearg lowp ug c lears
in ject ion pump brackel  and that  va lves do not  contact

0
Place cylinder head on

Do not rest cyl incler head

wooden blocks

D 1 8

D 1 9

D20

Clean gasket surfaces on
cyl inder block

cyl inder head and

Check for  damage and warp

Use a st ra ight  edge and feeter  gauge.

Replace cy inder  head i f  warp exceeds:

-  lengthwise 0.5 mm {0.02 in) .
-  crosswrse 0.2 mm (0.008 in) .

(0

0 (

oo@

ooo

o
D24
o

@@,o

@o0

- - : ( g =
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Cylinder head, disassembly

Notel  Smal l  cracks (0.s mm = 0.02 in)  do nor  wa.ranr
replacement  of  cy l inder  head s ince they do not  impair

For  gasket  replacement  only  see "Cyl inder  head in-
sta l la t ion"  page 45.

E. Cylinder head,disassem bly

E 1
Remove intake manifold,  exhaust manifold and
gasket

E2
Remove injectors

Remove d i r l  around in jectors.

Disconnect  fuel  l ines.

Bemove in jectors,2T mm socket .
l rom cy l inder  head.

L i f t  out  heat  sh ie lds

i
I
f
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Cylinder head, disassembly

E3

Remove camshaft bearing caps 1 and 4

Lift awav camshalt and remove oil seals

E4
Remove camshaft bearing caps 2 and 3

Slacken nuts crosswise 1o avoid placing uneven load on

E5

E6

Lift out tappets

Notel  Do not  in terchange tappels.  Mark tappets so that
they can be insta l led in  same posi t ion.

E7

Remove { rom cyl inder  head:

- lifting eyes
-  connect ing f lange for  water  hose (Al len 5 mm)

-  temperature senders (2 x) .
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Cylinder head, disassemt'/y

E8

Tap out swirl chambers

Use a long narrow punch (6 mm - 0.24 in diameter),
length 150 mm (6 in) .

E9

Remove valve springs and valves

lmportant!  Do not intetchange pans.

Depress valve spr ings with a special  compressor tool

-  upper spnng seat
- spr ings

E10

Remove seals trom valve guides

Use tool 5219,

D

Remove lower valve spring
Use a pai r  of  external  lock r ing

E l 1

pl iers with f lat  jaws.
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Cylinder head, cleaning - inspection

F. Gylinder head,cleaning- inspection

v

Check clea ra nce between va lve g uides a nd valves

Use a di . l  indi .alor 
V

Use new valves ( iniake and exhausl)  with end oi  va ve
slem f ush with valve guide.

C earance = 1.3 mm (0.05 in).

F2

Check camshaft  end f loat

Use a dial  indicator.

Posir  or ransnai l  drd rr" ld redr cdp. lorque to 20 Nm
, rb  n  rbs, .  0
Clearance = max 0.15 mm (0 006 in)

Remove cap and camshaf l .

0

F3

Check d iscs

Check d isc p lay.  Beplace d isc i f  worn or  scored.

Insta l l  new discs wi th numbers fac ing down, lowards

Clearance,  new par1s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .01 6-0.046 mm
(0.0006-0 0018 in)
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Cylinder head. cleaning - inspection

Check tappets

P ace tappets in cyl inder head

Check f i t  and clearance.

Clearance, newparts 0.025-0.075 mm (0.001 0.003in)

8trre
Check valve springs

l in)
(1.334)
( 1 . 1 2 6 )
(0.720)

Length

33.9
28_6
1 8 . 3

0
61 17
209-231

0
I67-185
433 479

{lbs)
l 0 )
{ 1 5  1 7 . 5 )
t41 52.2)

{ lbs)
(0)
l3v42l
(98-108.3)

Outer springs
Length

40.2
32.6
22.3

( in)
(1.583)
(1.283)
(0.878)

Replacing valve guides
Operations F 6-8

F6

Press out valve guide

Use dr i f t  5218.  Press f rom combust ion chamber s ide.

Ptess in new valve guide

Lubr icate valve guide.

l jse dr i f t  5218.  Press in  f rom camshaf t  s ide.

Press in  guide unt i l  f lange on guide contacts cy l inder
head.  In th is  posi t ion press fo.ce must  nolexceed l  ton
since f ange may break off.
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Cylinder head, cleaning - inspection

Clean inside of valve

Use rsamBr 5224

Note! Cutting oil must

Valves and seats must

F8
guide

be used when reaming,
be ground-in aftsr valve guide

'-'T-______________
wr-

G ri nd i n g- i n va lve6 a n d seats
Operations F 9-1 2

F9
Machine g nd intako valvos
Edge of intake valve must not be lessthan 0.5 mm (0.02
In).

lmportant! Exhaustvalves are stellite coated and must
not be ground by machine. Grind-in valve on seatwith
grinding paste.

F10
Mill or grind valv6 seats

Grind to 45'.

Contact surface {a) must be:
-2.0 mm {0.08 in) for intake valve
-2.4 mm {0.09 in)for sxhaust valve.
ll contact surface is too wide reduc€ area with a 15q

lmponam! Outer diameter of cutter must no! Bxceeo
35,2 mm (1.39 in) for intake valve s€ats and 33.2 mm
{1.31 in)for sxhaust valve ssats.

Ft l

cylinder headMeasuae gap between disc and
surfaco
Gap = max 1.5 mm 10.06 in).
Replace seat and possibly valve if gap is too Iarge.
Notel Two valvs types are available, see G3.

1.5 mm {0.00 in)
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Cylinder head, cieaning - inspection

F12

Grind-in valves with paste

Clean valves thoroushly.

Replacingvalve seats
Operct ionsF 13 21

Valve guides must  be replaced before rep ac_
ing seats,  see F6 8,  page 37.

Cfean combust ion chamber F13

Toge ol  seal nJsl  be clear v vis:ole ahF' c leaninS.

Remove valve seat F14

Mil l  vave seat,  using cutters such as Mira {P/N
9986045).  Refer to manufacturer 's instruct ions. Make
sure that seat in cyl inde. head is not darnaged.

clean surfaces thoroughtr.  
, rU

Measure diameter of seat recess in cylinder head
and of valve seat

Use an internal micromeier to measure seat recess

Standard
(product ion version)

Diameter,  seat recess, mm ( in)
in1ake.. . . . . . . . . . . . . . . . . . .  37.000 37.016 i .1.4561-1.4513)
exhaust ................ 33-000-33.01 6 11.2992 1.2994)

inrake.. . . . . . . . . . . . . . . . . . .  37.09(F37.105
exhausr . . . . . . . . . . . . . . . .  33.090-33.1 05

(1.4602 1.4608)
{1.3028-1.3033)

mm = 0.0029 0 041 in)
Oversize
(replacement  Parts  vers ion)

D ameter ,  seat  recess,  mm (rnJ
in1ake. . . . . . . . . . . . . . . . . . . .  37.200-37.216 \1.4646-1.46521
exhausr  . . . . . . . . . . . . . . - -  33.200 33 216 113411-1 30171

intake. . . . . . . . . . . . - . . . . . . .37.290 37.305 (1.4681-1.4687)

exhausi . . . . . . . . . . . . . . .33.290 33305 (1.3106-1-3112)

When replac ing va ve seals:  the in ter ference between
the valve seat  and i ts  bore i r  the cYl inder  head shal l  be
0.074-0.10s mm (0.0029-0.0041 in) I e valve sear d a-
meter  must  be 0.074 0.105 mm (0 002F0 0041 n)
greater  ihan th€ d iameler  of  the bore in  the cy l inder
head.  Replace cy l inder  heacl  i f  c  earance is  too smal
Mi l l  seat  recess i f  in ter ference is  too large.
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Cylinder head, assembly

F16

Heat cylinder head
Heat to '100'C (212'F).

F17
Place new seat in installation tool
Use drift 5220 for intake valve seats and 5221 for ex-

F18
Cool valve seat
Wear protective gloves and safety glasses.

Use liquid carbon dioxide to cool seat down to -70'C
(-94"F).

Ft9
Tap-in valve seat
NotelThismustbedonequick ly ,wi th in3 4secondsto
avoid temperature loss.

F20
Check lit of valve seat
Make sure that  the seat  has bot tomed correct ly  and is
secure.  i f  not ,  replace cy l inder  head.

Grind valves and mill seats
See inst ruct ions on page 38,  operat ions F F]2

lr

0,r (
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Cylinder head, assembly

G. Cylinder head, assembly
New cylinder head

a New cylinder head must be the same type as the
old. Cylinder heads designed for use with lvl 12
bolts must not be used with M '11 bolts.
Cylinder heads can be identified as follows (see
illustration at left):

Number ser ies fol lowed by B = M 11
- Numbe. series followed by C = M 12
LJSA,/Canada 1982- has a different type of cylin,
der head and swir l  chamber. Swir l  chamber and
its bore is 2 mm (0.080 in) smal ler in diameter

Newcylinderhead
Opetationcl cl
Install oil ieis and pin studs in cylinder head
Carelul ly tap in oi l  jets using a brass punch.
Note! Turn outerjets to point across cylinder head, see
fis
lmportantl Check specification ;nd type of cylinder
head.  M '12 bol ts  must  not  be used wirh M 11 bol ts .

Differenttype cylinder heads are used for LJSI,/Canada.

G2
Checkvalve stem posilion in relationto camshaft
This measurement is carried out to ensure thatthere is
sufficient adjustment lattitude for valves.
Place gauge 5222 with largest diam€ter r ing, on cyl in-
der he8d. (Smal l  r ing is for B 17-B 23 engines.)
Notel  F.ont bearing recess diameter ' is larger than
others. Make sure that gauge is positio.ed correctly.
Taking each va,ve in tu.n, check that stem does not
conlact gauge. l f  th is happens, gr ind valve stem.

Vslve length, mm {in}
New Min

Intakeva1ve. . . . . . . . . . . . . . . . . . . '104.8 (4.126)  104.3 (4.106)
Exhaustvalve. . . . . . . . . . . . . . . . '104.6 (4.118i  104.1 (4.0981
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Cylinder head, assembly I
I
I

G3

Early and late tvpe valves. valve collets (locks)
and upper spring seats

Ear ly  type valves and colets have one lock ing groove
whereas late tYpes have three

Only la te types are avai lable as spare par ls

Consequent ly  when instaLl ing a new valve,  the col le t
and upper spr ing seal  must  a lso be replaced wi th new

Newspr ing seats are e i rhercopper coated orchromed
Ear ly  types are br ight  or  b lack.

f(

G4

lnstal l l
-  upper spr ing seats, f langed side up.

lnstaLl va ve stem oi l  seal.

Protect ivesleeves must be used when instai l ing oi lseal

To instal l  valve, pl .ce valve in cyl inder head and place
protecr ive sleeve on stem. use tool  5219 to instal l  oi l
seal,  note that tool  should abut f lange seal.

G5

lnstal l :

inner and outer valve sp. ings

lmportant l  Two types ol  valves, upper spr ing seats and

0

I
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Cylinder head. assembly

lmportant !  Specia swir l  chambers (d i f ferent  d ia-
meter)  for  USA/Canada 1982-.

G6

Insta l l  swir l  chambers

Check thal  s teel  bal l  is  in  chamber.

Lf  not ,  insta l l  new swir l  chambef .

Make sure that  bal l  f i ts  in  s lot  in  cy l inder  heacl .  Tap
down swir l  chambers.

G 7

lnstal l :
-  glow p ugs. Tishtening torque 40 Nm (30 f t  lbs)

temperature senders (2X). Same lype front and rear
- connect ing fange for radiator hose (Al len 5 nrm).

Instal l  new gasket.  Tightening torque 10 Nm (7 f t  bs).
-  l f t ing eyes.

G8
Instal l  tappets with shims

Smear iappets and shims with oi l  before insta a!on.
Number on shims should face down.
Check that tappets sl ide easi y without st icking.

G9

Place camshaft  in cyl inder head

Lubricate contact surfaces of camshalt  and bearings.

Place 9au9e 5'190 al  rear of camshafl .  lmportant l  Both
cams for number 1 cyl inder must point diagona y up,
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Group 21 Engine

Cylinder head, assenbly

G10

Instal l  camshalt caps 2 and 3

Instal l  caps correct ly,  center is of f 'sel .

Tighlen nuts crosswise to avoid distort ion. Hold cam
shaft  in posi t ion wi lh gauge 5190 at rear when t ighten

Remove gauge 5190.

G l 1

Press in new camshaft oil seals

Apply oi l  to oi l  seals.

Do notpush in sealsto bottom posi l ion. Makesurethat
s e a s a r e " s q u a r e " , 0

G I 2

Install camshaft caps 1 and 4

M d l e  c J r e  I n a r  r " e  L h r J 5 l w i s n e  f o r c a r s h . l c a p 4 r l s  ^
colrecl .v.  

G13 0

Torque all four caps

Torque = 20 Nm (15 f t  lbs).

G 1 4

Tap in oil seals to bottom

use adapter 5200 and a plast ic ma lei

G15

Install iniectors

Place new heat shie ds in cy inder head Turn shie ds as

Screw in injectors. Torque ro 70 Nm {50 f t  lbs)

Reconnecl fuel  del ivey ines between in,ectors

h is  ac lv isab e to check condi t ion of  in lec iors when
.econdi t ion ing cy inder  head.  See inst ruct ions on
page 153.

0

0

G t 6

Insta l l  exhaust  branch p ipe and intake mani{o ld

Use new gaskets and nuts.  Insta l l  gaskets correct lY.
Branch p ipe gasket  shou d be turned wi th ra ised edge
outwards,  fac ing branch p ipe.  In take mani fo ld gasket
sho| ]  d  be lurned wi th green s ide fac ing cy l inder  head.

Tightening lorque 25 Nrn (18 f t  lbs) .



Group 21 Engine
cylinder head, installing

H. Cylinder head, installing
Special tools: 5190, 5193, 5194, 5197,5199.5201,4 x 5233, 4 x 5234, 5235

Clean holes lor cylindel h6ad bohs

Oil and dirt must be removed from holes
gasket may leak as a result of insufficient

H2

lnstall guide pins in cylinder block

5233 for blocks with M 11 bolts.

5234 for blocks with M 12 bolts.

Twoouterpins hold gasket in position. Cylinderhead is
prevented from slidjng and clamaging gasket by two
inner pins,

lmportantl Use all four pins, located as illustratsd.

H3
Install new cylinder head gasket

Thres dil{sr€nttypes are available, and are marked with
notches. Type to be fitted depends on piston height
above cylinder block.
Use s8me gasket type (no, notches) as before, with
OBEN facing up.

H 1

tightening

45

?/'--'\r
S--:'l Q4t )io.iQ



Group 2l Engine

Cylinder head. installing

Observe dale code on gaskel and packet. Gasket must
be used before th is  date.

Only gaskets wi lh  code MO or  la ter  may be used on D 24

I

I

B
c
D
E

G

J

L
M '

1 9 8

0

Irl'

Sept
Oct
Nov
Dec

_0 = 1980

I  r=r98r
|  2 = 1 9 8 2

t*
MO

3:

To avoid impair ing seaLing propert ies of  gasket  do not
open packet  unt i l  gasket  is  to  be used.

Take care not  to  darnage packet  and caLrse damage lo
gasket ,  ( te f lon st r ip ,  rubber seal ) .

l f  p is tons,  connect ing rods etc.  are rep aced,  p is ton
heighl  must  be measured,  and gasket  chosen according

Piston height above

mm {in) notches thicknessmm (in}
0.67-0.80 (0_026-0.031 ) I  . . . . . . . . . . . . . . . .  1.4 (0.055)
0.81-0.90 (0.032-0.03s) 2 . . . . . . . . . . . . . . . .  1.5 (0.059)
0.9' t -1.02(0.036 0.040) 3 . . . . . . . . . . . . . . . .  1.6 {0.063)

H5

Set cylinder 1 to TDC
Flywheel t iming mark at  '0

Use a 27 mm socket  or  wrench 5 ' l88 on v ibrat ion dam-
per center  bol t  to  turn engrne.

=.- Gasket
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Cylinder head, installing

M11

H6

Position camshaft

Sel camshaft  so lhat number 1 cyl inder is at in ject ion
(both cam lobes should point diagonal ly upwards).

Prevent camshaft from moving with stop 5190.

lmportant! Camshaft must be locked otherwise valves

Cylinder head bolts

Two types of  cy l inder  head bo ts  are in  use.

Ear ly  type bol ts  have M 11 threads.  These bol ts  can be
reused wi th new washers-  F i t  washers wi th c !p shape
facing up.

Late type bol ts  have fM 12 threads a long ent i re length.
These bo ts  mustnot  be reused Washers may however

Install cylinder head bolts
Lubr icate threads and s l id ing su r face of  washers.  Place
bol ts  in  ho es wi lhout  guide p ins.

Remove g! ide p ins.  Use tool  5235.

Insta l l  remain ing bol ts .

I
]L

o
i !

I

+
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na

Cylindet head, installing

oooo9/@
D20

@o.r'o'o@@

@@@@@).o@-
D24

@@@O@lO@,1

H8

Toique cylinder head bohs

Tighten all bolts one at a time in order specified adia-
csnt bofore proceeding wjth next stage.

't1s9082

12-sided wrench P/N 115 9082-5

Tighten in three stagesl
1 5 0 N m = 3 7 f t l b s
2 7 0 N m = 5 r f t l b s
3 9 0 N m = 6 6 f t l b s

Tighten in four stagesl
r  4 0 N m = 2 9 f i l b s
2 60 Nm = 44 ft lbs
3 75 Nm = 55 ft lbs
4 angle-tighten 18{f in one movement without stop-
ping. See i l lustrat ion below:
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Group 21 Engine

Cylinder head, installing

Connect copper
glow plugs

connecting

H9

stdp lor two rear

o H10
Install bolts lor cover

H11
Install camshaft sprocket and belt
Pull  belt to ensure that i t  sits correctly on crankshaft
geaf .

Place belt overcamshafi sprocket and position sprocket

Tighten center  bol t  by hand,  but  i t  should st i l  be possi '
b le to turn sprocket  on camshaf t .

Hl2

Set belt tension
Adjust  lension by moving cool ing pump.

Use gauge 5197 to check tension.  At tach gauge ro betr
and set  to  12.5 uni ts .

Stre lch bel t  uni i l  mark on gauge p unger is  f  ush wirh

Depress beh st rong ywi th hand and .echecUadjust ten-

rD

H13
Marke sure cyl. 1 is at top dead center
Check'0 mark on f lywhee and adjust  i f  necessery.



Group 21 Engine

Cylinder head, installing

H14
Place a 0.2 mm feeler gauge beneath gauge 5190
Insert blade beneath left side of gauge to compensale
for t iming gear clearance. 0.2 mm = 0.008 in.

H t5
Tighten camshaft front sprocket

Use 5199 to prevent spocket from turning.
Torque center bolt to 45 Nm (33 ft tbs).

,) a
)e

H 1 6

Remove gauge 5190 and feeler gauge

H17
Disconnect cold start device

Slacken screw 1.  Push lever forward and rota le s leeve
90'.

Not€!  Do not turn screw 2 otheMise i t  wi l l  be necessary
to removecold star tdevice and reset  i l  on a test  bench.

Press lever  back against  s top.

H1a

Basic-set injection pump

Slacken pump mount ing bol ts  (Alen key = 6 mm)

Al ign marks on pump and mount ing bracket  by turn ing
pump. Ret ighten mount ing bol ts .

u)l

i ')l
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Group 21 Engine

Insta l l  ho lder  5 l94 and d ia l  ind icator  ( ranse 0 3 mm).
Set  gauge to approx.  2 mm.

Turn pump gear c lockwise unt i l  mark on gear and
mount ing bracket  co inc ide.

Then turn pump gear back s l ight ly  unl i l  min reading
registers on d ia l  inc i icator .

Set  ind icator  to  zero.

Turn pump gear c lockwise unt i lmark on gear and pump
mount ing bracket  co inc ide.  Lock gear in  th is  posi t ion
wi th s top 5193.  ( lnsef t  s top through pump gear in to

Set dial indicator zero. Lock
injection using stop 5193
Unscrew and renrove p lug f rom

Cylinder head. installing

H 1 9

pump gear at cyl. I

in ject ion pump disrr i

i;;$d

H2A

Instal l  camshaft  rear sprocket and belt

Tlghten center bolt  by hand, but i t  should st i l l  be possi
b e to turn sprocket on camshaft .

H21

Set belt tension

Adjust  lension by rnoving pump.

Use gauge 5197 to check tension.  At tach gauge to be t
and set  to  12.5 uni ts .  Stretch bel t  unt i l  mark on gauge
plunger is  f lush wi th s leeve.  Depress be t  s t rong y wi th
hand and recheck/adjust  tension.

5 l



Group 21 Engine

Cylinder head, installing

H22

Set pump and t ighten camshaft  rear sprocket

Use5199to hold sprocket Torquewrench should be al
r ight angle to wrench 5201 otherwise torque wl I  be

Using 5199, turn sprocket slowlv clockwise ont iL dial

D  2 0  . . . . . . . . . . . . . . . . . . . . . . . . - . . . .  . .  -  . .  0  8 0 m r n  =  0  0 3 1 5 i n
D 24 . . . . . . . . . . . . . . . . . . . . . . .  . .  .  . .  0 70 mm = 0.0276 in
D 24 USAJCanada
1979 81 . . . . . . . . - . . . . . . . . . . . . . . . .  . .  .  .  . . .  0-70mrn = 0 02761n
1982 . . . . . . . . . . . . . . .  . .  .  .  . .  0 85 mm :0 0335 in

Hold sprockel in this posi i ion and torque bol l  to 100 Nm
(73 f t  lbs).  Take care that camshait  and sprocket do not

H23

Remove stop 5193 from pump gear

H24

Check pump setting

Turn engine two fu l l  turns uni i  cy l .  1  is  at  top dead
center  -  in ject ion,  again.  l i  engine is  turned loo far  i t
must  be lLrrned back approx.  1/4 lurn and then to zero
mark othelwlse set i ing wi l  be incorect

Dia l  ind lcator  shou d show:

D 20 . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .7F0.83 mm :0.0295-0.0327 in
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .6F0.73 mm = 0.0256 0.0287 in
D 24 USA and Canada
1979-1981 . . . . . . - . . . . . . . . . .  0 .6F0.73 mrn :  0 .0256-0.0287 ln
1982-. . . . . . . . . . . . . . . . . . . . . . . . .  0 .82-0.90 mnr = 0.0323-0.0354 in

Correct  reading:  T ighten in ject ion pump mount ing

Incorect  readingr  Beadjust  according to ins i ruc i io fs

Readiusting pump sett ing:

D  20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . .  0 ,80mm :  0 .0315 in
D 24 ... . . . . . . .-. . . .-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.70 mm = 0.0276 n
D  2 4 U S A a n d C a n a c l a  l 9 T 9  l g S l  0 . 7 0 m m - 0 . 0 2 7 6 i n

1982- . . . . . . . . . .  0.85 mm = 0.0335 in

Reading less than specif ied:

Slacken pump mouni ing bohs and turn pump anwards
to obtain correct value. Tighten mouni lng bolts and
repeat check oi  punrp sett  n9s.

)a
)e

)a
W'r
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Group 21 Engine

Cylinder head. installing

Reading more than specified:

Slacken pump mounting bolts and turn pump oulwards
unt i l  d ial  indicator shows approx:

D 2 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 7 0 m m = 0 . 0 2 7 6 i n
D 24 . . . -- . . . -- . . . -- . . . -- . . . - . . . -- . . . - . . . . . . . . . . . . . . . .  0.60 mm = 0.0236 in
D 24 USA/canada 197F1981 . . . . . . - . .  0.60 mm = 0.0236 in

1 9 8 2  . . . . . . . . . . . . . . . . . 0 . 7 5 m m = 0 . 0 2 9 5 i n

Then turn pump inwards unt i l  specif ied value is ob
rained. Tighten mounting bolts and recheck pomp set-
trng.

Note! ln ject ion pump must not be tapped or knocked as
this wi l l  a l ter i ts sett ing.

Remove dial indicator and
plug with new seal
T'shtening torque I Nm (6.5 ft

H25
holder 5194. lnstal l

o
H26

Reconnect cold start device

Press lever forwards and turn sleeve 90'. Retighten

Notel Do notturn screw 2 otherwise itwill be necessary
lo reset cold start device on a test bench.

H27

Install valve cover

Use new gaskets if necessary.

Two typ6s oj pin srudsareavailable, seetig. Laretypes
have a spacer, and hole in gasket is larger to pfevont
damage lo  gasket  by  oven igh ten ing ,
Lale and early rype parts must not be interchanqed,

Note! Only install a lew nuts since cover is to be re-
moved la ier  on when l ightening cy l inder  head bol ts .

?.i A.EErj

li6t',t
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Gtoup 2l  Engine

Cylinder head. installing

H28

Install timing gear covers ({ront and rearl

H29

)liO

')r O
Reconnect tuel delivery pipes

I ightening torque 25 Nm (18 f t  lbs).

H30

Reconnect return pipe to rear iniector

H31

Instal l  plunger and vacuum pump

Check O r ing, replace i f  necessary-

Connect vacuum hose (from brake seruo);  to pLrmp.

H32

lnstal l :

wire to glow plug
-wires to temperature senders (2 X),  one at rear and

one lo lef t  of  cyl inder head.

H33

Connect:

lower radiato. hose to radiator
- ' rpper radiato. hose
- hoses for cold siart  device to cyl incler head and theF

ilrlO
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Group 21 Engine

H34

lnstall air Iilter and connect hoses

A(ow on in let  hose must  point  towards in let  mani fo ld
otherwise the crankcase breather hose may contact

Cylinder head, installing

branch pipe. Use new gaskets.

H35

Connectl

-  sp lashguard

H36

Bleeding ot cooling system

Disconnect upper hose from cold start  device. Place
drip pan beneath hose and hold hose leve with top
edge of expansion tank.

D

Coolant

Since a lurn in ium is  used in the engines,  act ive corro
s ion protect ion is  necessary in  the coo ani  help prevenl

Use genuine Volvo b ue-green coolanl  type C,  d i lu t (
with clean water in propoltions of 50/50.

This mixture helps to prevent  corros ion and f ic

a Never f i l l  the coo ing system wi th water  a lone-

a The coolanl  should be changed regura, ly  srnce th
corros ion protect ive addi t ives in  the coolant  los
thei r  ef fect  in  l ime.

Note!  Do not  run en9 ine when level  of  coolant  is
low.  High loca temperat ! res can resul i  which
may cause lhe cy l inder  head to crack.



Group 21 Engine
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Cylinder head, installing

H37

Fi l l  coolant

Capaci ty :  D 20 = 8.1 l i ters (8.6 US quarts)
D 24 = 9.3 t i rers (9.8 us quaf ts) .

F lush cool ing system before adding new coolant ,  see
Group 26 Cool ing System.

Ser dcs ooard hedrer  conrro '  ro 1 i . ( .  Tur ' r  o ' r  eng na
and warm'up for  5 minutes.  Add coolant  dur ing th is
t ime.  Connect  hose lo cold star t  device.  F i l l  coolant  to
mouth of  expansion tank (above max) and screw on

H38

Tighten cylinder head bolts

Wa.m-up engine unt i l  o i  temperalure is at least 50'c
1122"F1.
Remove vacuum pump with plunger and va ve cover.

M 11 boltsr lorque to 90 Nm (6s f t  lbs)

M 12 bolts:an9le' t ighien 90' in one movemenl wrlh otr t
stopping. Instal  plrrnp plunger and

Replacing coolant

Always Lrse type C b lue-9reen coolant .  Remember to
replace decal  (P/N 1331473 7)  on expansion tank i f  ne-

Type C blue-green coolant

Al l  d iesel  and petro (gasol ine)  engines manufactured
since 1982 are f i l led wi th type C coo ant .

Check-tightening of cylinder head bolts

lmportantr Bolis must be re torqlecl after 600-1,200
mi les (1,000 2,000 krn) .  See next  page.

!ilo

).iO

DO

)ilo
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Group 21 Engine

Cylinder head, retorquing

M 1 l  bohs  =  10  hm A l len  key

M11

M 12 bo l rs  =  12  s  ded socke i
P /N 115 9082-5 .

J. Cylinder head, retorquing

11s9082

M12

J1

Remove valve cover, vacuum pump and plunger

Access to one of cylinder head bolts is restricled by

J2

M 11 bolts:
Tighten each boh in turn as indicated according to

1. Slacken bolt  30'

2. Torque to 90 Nm {65 f t  !bs)-

M 12 bolts:

Tighten each boLt  in  turn as indicated according to

1.  Angle t ighten bol t  90 '  in  one movement wi thout
s iopping-  Do not  s  acken bol t  f i rs t .  See i l lust rat ion
in operat ion H38.

To be carried out after 600-1,200 miles (1,000-2,000 km) on cold or nearlY cold engine

o

ut

ooao,@r
D20

oQoo@

Install valve cover, plunger and

Check O-rinq, replace if necessary.

J3

vacuum pump

0g:@

o i.o (o

@,@o
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Group 21 Engine

Timing gear belt tension

K. Timing gear belt tension, checking/adiusting

Special  toal :5197

Bel l  tension af fecb ln ject ion t iming.  Fol low below ins l ruct lons carefu l ty .  Overr ight  bel ts  cause pu ey io  sq!eak.

Remove timing gear covers ({ront and rear}

K 1 r)a

:)r I

K2
Check belt tension
Use gauge 5197.  Tension shoLr ld be between 12 13

Adlust  tension 1o '12.5 uni is  by moving pump mounr ing

Check t iming gear belt

Use gauge s197. Tension

K3

tension

should be between 12-13

r)r I

t), I

t
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Group 21 Engine

Timing gear belts, tension

Incorrect belt tension

lJnscrew expansion tank cap to release overpressure
from cooling syslem.

Tum engine approx. 1/4 turn anticlockwise to obtain
slack part of bslt on driving side. lf this is not done
injection pump setting will be incorrect.

Turn crankshaft with 27 mm socket or 5188.
Adjust belt tension to 12.5 units on gauge 5197 by
moving coolant pump mounting bracket.

lf gear belt tension has been adiusled

Turn engine at le6st one turn clockwise and check that
belttension is 12-13 units on tool5197. Adjust if neces-
saryaccording to operations K2-3 and rechecktension,

Install timing gear covers

- - ' - \ .



Group 21 Engine

Timing gear belts, replacement

L. Timing gear belts, replacement

Special tools: 5187. 5188, 5190, 5193, 5194, 5197, 5199, 5201, 5202

Engine may only be lurned by means of  v ibrat ion damper.
Do not  ro late crankshaf t  or  camshaf t  when t imins sear  bel t  is  removed o lherwise valves may st r ik€ p is tons

ano cause oamage.

Disconnect battery

L 1 i ){  |

')aL2

Jack-up vehicle

To prevent spi l lages when coolant is drained, raise
vehicle al  f ront r ight jacking point.  Coolanl wi l  then run
along splashg!ard into dr ip pan.

Place dr ip pan beneath lef t  steer ing rod.

L3

Drain coolant

Unscrew expansion lank cap.

Disconnect  lower radia ior  hose i rom rac l ia tor

Dlsconnect  lower hose f ronr  thermostat  for  co ld star t
device and dra in coolant .  (Engine is  wi lhout  dra in laps)

-  cool ing fan wi ih  spacer and pul ley
- fan bel ts  and power steer ing pump bel t

0)a

,r) (

L4
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Group 21 Engine

Timing gear belts, replacement

-t iming gear covers ( front and rear)

Check that cyl. 1 is at TDC - iniection

Check'0'  nrark on f lywheel.

Adjust i f  necessary, use 5187 to turn engine

L6

Turn engine until cyl. 1 is at TDC - injection

Alwals Jre vib at ion ddmpercenterbol l  totL'n pn9ine

27 mm socket or wrench 5188

Both cyLinder 1 cams should point obLiquelY ' rpwards

L7

Remove vibration damper center bolt

Use 51871o prevent  puLlev f rom rota l ing,  and socket
5188 to unscrew bol t .

I t  may be necessary to turn engine s l ight lv  so ihat  5187

rests on fan beaf ing.

t ,
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Timing gear belts, replacement

-

,,J
r{s

L9

Remove vibration damper

Bemove four Al len screws (6 mm).

Pul l  otJ vibrat ion damper. Note! Crankshaft  gear may
sometimes st ick to vibrat ion damper.

L l 0

Remove lower timing gear cover and belt

Slacken coolant pump retaining bolts to release belt
tension. Remove belt .

)a
)r;O

L l 1

Replace idle. pulley

Always replace pul ley when f i t i ing new bel t .

Renrove center bolt.

Wi lhdraw pl r l ley | ]s ing 5202.

Tap on new pul ley and insta l lcenter  bol t .

L l2
Remove camshaft rear sprocket and belt
Hold sprocket  in  posi t ion wi th 5199 and unscrew
sprocket  wi th wrench 5201.

Take care not  to  ro late camshaf t .

)il4

),lt

L.
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Timing gear belts, rcplacement

L13

Lock camshaft in posilion

Lift valve cover gasket

Place gauge 5190 at rear of camshaft. lnsert a 0.2 mm
feeler gauge beneath left side of gaugo to compensate
for t iming gear clearance.

Camshaft is now set ai correct position.

Bemove camshaft Iront

Use 5199 to hold sprocket
bolts. Tap sprocket to free

L I4

sprocket

in posit ion when loosenins

Ll5

Install gear belt and camshaft lronl sprocket

[4ake sure that belt fits se€urely on all gears.

Instal l  center bolt ,  hand t ight.  l t  should be possible to
turn sprocket on camshaft without camshaft rotating.

L16
Instatl lower timing gear cover and vibration
damper

Dampercanonlybefit ted in oneway. Pin on crankshaft
gear must  f i t  in  v ibrat ion damper.

Torque inhex bol ts  ro 20 Nm (15 f i  lbs) .
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Timing gear behs, replacement

L l7
Install center bolt
Smear threads and rnat ing surface with sealer P/N
277961-9.

Use wrench 5187 (rest on cool ing fan journal)  to hold
vibrat ion damper. LJse wrench 5188 to lorque center
bolt to 350 Nm {255 ft lbs).
lmportantr Torque 350 Nm appl ies only i f  wrench 5188
is used. Also torque wrench must be in ine with wrench
5184.

L18

Make sure cyl. 1 is at TDC - inlection

Check'0 '  ma|k on f lywheel  and adjust  i f  necessary.

L19

Set belt tension
Adjust  tension by moving coolant  pump

Use gauge 5197 to check tension.  At tach gauge to bel t
and set to 12.5 units.

Stretch bel l  unt i l  mark on gauge p lunger is  i lush wi th

Depress bel t  s t rongly wi th hand and rechecuadjust ten-

L20

040

Tighten camshaft lront sprocket and remove
gauge 5190
Use 5199 to prevent sprocket from turning.
Torque center boit to 4s Nm (33 fi lbs).
Remove gauge 5190 and feeler  gauge.
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Timing gear belrc, replacement

L21

Disconnect cold start device

Slacken screw 1. Push lever foNard and rotate sleeve
90'.

Note!Do notturn screw2 otherwise i t  l lbe necessary
to remove cold startdevice and resetit on a test bench,
Press back lever against stop.

L22
Basic-set inieciion pump

Slacken pump mounting bolts (Allen key = 6 mm).
Align marks on pump and mounting bracket by turning
pump. Ret ighten mount ing bol ts .

Set dial indicator zero. Lock
inlection using stop 5193

Unscrew and rernove plug from

L23
pump gear at cyl. 1

in ject ion pump dis t r i

Instal l  holder 5194 and dial  indicator {range 0 3 mm).
Set gauge to approx.2 mm.

Turn pump gear clockwise unt i l  mark on gear and
mounting bracket coincide.

Then turn back p!mp gear s i ight ly  unt i l  min reading
registers on d ia l  ind icator .

Set indicator to zero.

I ! rn pump gearc lockwise unt i l  mark on gear and pump
mount ing bracket  co inc ide.  Lock gear in  th is  posi t ion
wi lh s top 5193.  ( lnser t  s top through pump gear inro

-r@
-v2a//J:'

j iP)

i
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Group 21 Engine

Timing gear belts, replacement

L24
lnstall camshaft rear sprocket and belt
Tighten center bolr by hand, i t  shoutd be possibte to
turn sprocket on camshaft.

L25

Set belt tension

Adjust tension by moving pump.

Use gauge 5197 to check tension. Attach gauge lo belt
and set to 12.5 units.  Stretch belt  unt i l  mark on gauge
plunger is f lush with sleeve-

Depress bel l  strongly with hand and rechecUadjustten-

i
0la

!

r)

L26

Sel pump and tighten camshaft rear sprocket

Use5199ro hold sprocket.  Torque wrench should be al
r ight angles to wrench 5201 otheMise torque wiL be

Using 5199, turn spro€ket slowly clockwise unt i l  d ial

D 2 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . - . . . . . . . 0 . 8 0 m m = 0 . 0 3 1 5 i n
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.70 mm : 0.0276 in
D 2 4 U S A / C a n a d a 1 9 7 9  1 9 8 1 . . . . . . . . . 0 . 7 0 m m = 0 - 0 2 7 6 i n

' I  982-. . . . . . . . . . . . . . . . .  0-85 mm = 0.0335 in
Hold sprocket in this posi t ion and torque bolt  to 100 Nm
(73ft  lbs).  Take care that camshaft  and sprocket do not

L27

d), I

t)r I

I

I
L
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Group 21 Engine

i-'i

Timing gear belts, replacement

L28

Check pump setting
Turn engine two ful l  turns unt i l  cyl .  I  is at  1op dead
center -  in ject ion, again. l f  engine is turned too far i t
must be turned back approx. ' l14lurn and then to zero
mark otherwise sett ing wi l l  be inconect.

Dial  indicator should show:

D 20 . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.75-0.83 mm = 0.029F0.0327 in
D24.. . . . . . . . . . . . . . . . . . . . . . . . . .  0.65 0.73mm=0.025F0.0287in
D 24 USA,/Canada
1S79 1981 . . . . . . . . . . . - . . . .  0.6F0.73 mm = 0.0256-0.0282in
1982 . . . . . . . . . . . . . . . . . . . . . . . . .  0.82-0.90mm = 0.0323-0.0354in

Correcr reading: Tighten inject ion mounting bo ts.  Pro-
ceed to 129.

Incorrect readingr Readjust according to instruct ions

Radiusling pump setting:

D 2 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 8 0 m m = 0 . 0 3 1 5 i n
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.70 mm : 0.0276 in
D 24 USA,/Canada
1979-1981 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.70mm :0.0276in
1982 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.85mm:0.033sin

Reading less than specified:

Slacken pump mounting bolts and turn pump inwards
to obtain correct valLre- Tighten mounting bo ts and
repeat check of pump settings.

Beading more than specif ied:

Slacken purnp mounting bol ls and turn pump outwards
unt i l  d ial  indicto. shows approx:

D 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.70 mm = 0.0276 in
D 24 . . . . . . . . . . . - - . . . - . . . - . . . . - . . . - . . . . . . . . - . . . . . . . - . .  0.60 mm = 0.0236 in
D 24 USp/Canada 1979-1981 . . . . . . . . .  0.60 mm = 0.0236 in

1 9 8 2  . . . . . . . . . . . . . . . . . 0 . 7 5 m m : 0 . 0 2 9 5 i n

Then turn pump inwards unt i  specif ied value is ob
tained. Tighten rnount ing bo ts and recheck pump set-
t ing.

Note! ln ject ion pump must not be tapped or knocked as
this wi l l  a l ter i ts setr ing.

Bemove dial indicator
plug with new seal
Tightening torque 9 Nm

L29

and holder 5194. Instal l

{6.5 f t  lbs).
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Group 21 Engine

Timtng gear bel ls replacement

L30

Reconnect cold start device

Press lever forwards and t l rn sleeve 90' .  Rel ighlen

NotelDo not turn screw 2 otherwise i t  wi benecessary
io reset cold start  device on a tesl  bench.

)a
L31

Instal l  valve cover

Use new gaskets i f  necessary.

lworypesorp ins tudsareava i lab le ,seef ig  La te ly l  
]

t:: Ihave a spacer, and ho e ln Oasket s l6r9er to prevenl

L32

Instal l t iming gear covers { front and rearl

Use new gaskets i f  necessary.
r)r l

),, I

L33

lnsta l l :

cool ing fan wi th spacer and pu ey.  Torque bo ts  lo
9 Nm (7 i l  lbs)

-  Jan be ts  and power s leer ing pump be ts .  Adjust  be t
tension.  l t  s f rou d be possib e to depress the be ts
5 10 mm (0.2-0 4 ln)  by hand.

/  0 8,5
azzz Trzzz=%'r I'L LJ:
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Group 21 Engine

Timing gear belts, replacement

Bleeding ot cooling system

Disconnect upper hose from cold
drip pan beneath hose 6nd hold
edge of expansion tank.

stan d€vice. Place
hose level with top

Coolant

Since a luminium is  used in the engines,  act ive corro '
sion protection is necessary in the coolant to help pre-
vent corrosion d6mage,

Use genuine Volvo b lue-green coolant  type C,  d i lu ted
with clean water in proportions of 50/50.

This mixture helps to prevent coiiosion and frost

Never f i l l  the cool ing system wi th water  a lone.

The coolant  should be changed regular ly  s ince the cor
rosion protective additives in the cootant tose their ef-

Notel Do not run engine when ievelofcoolant is
low since high local temperatures can result
which mav cause the cvlinder head to crack.

Replacing coolant

Always use typc C blue-green coolanr. Remember to
replace decal 1PlN 1331473-7) on expansion tank i f  ne,

Type C blue-green coolant

All diesel and petrol (gasoline) engines manufactured
since 1982 are f i l led with tvDe C coolant.

srY0Dlr rLL 30pc rfirrfY[ lfifi lurr {a0 t|r Dft vanrl ocN gt 0[r
r0rv0 xY|^rsu nr c

IroL\no coouNr TYPI c c00ut6 sYsmi $
PRoTOT[o T0 -22.r nr UP Y&i R0Ur0 R|lH |ALr WAr$ Al0 HArr V0tV0

RrirPrr 0I u0urDr ar{r6rL \roLrro rYrt c VALABL! JusooA -2?.t
-3trC r$PlrB €fl T0UT[ Slrsori ^ytc Morlt uu {otTtt INI|GIL IYr! c



Group 2l Engine

Timing gear belts, reqlacement

L35

Fill coolant

Capacity: D 20 = 8.'l lilers (8.6 US quarts)
D 24 = 9.3 l i ters {9.8 US quarrs).

Flush cool ing system before adding new coolant,  see
Group 26 Cool ing System.
Sel dashboard l_eater contro, io max. Turn on engi le
and warm-up for 5 minutes. Add coolant dur ing this
time. Connecl hose to cold start device. Fill coolant to
mouth of expansion tank (above max) and screw on

7 0



Group 21 Engine

M. Gamshaft, removal
Special tools: 5199, 5201

Remove:

- t iming gear covers ( f ront  and rear l .

Camshaft, removal

D

D

D

t

M1

M2

Turn engine until cyl. 1 is at TDC - iniection

Aiways use the v ibrat ion damper center  bol t  to  turn the
engine.  27 mm socket  or  wrench 5188.

Both cy inder  1 cams should point  obl iquely upwards.

M3
Remove belt Irom camshaft sprocket
Unscrew expansion tank cap 10 re lease overpressure
from cooling system.

Slacken coolant  pump mount ing bol ts  and bel r  ten
sioner .  T ighten two lower mounl ing bol ts  to avoid un,
necessary loss of  coolant .

Remove bel t  f rom camshaf i  sprocket .

I
1 1



Group 21 Engine

Camshaft, rcmoval

0t
M5

Detach belt shield from cvlinder head 
I ) r

Benove two Lpper re ld in i rg bol rs .  \ '

Bend out shield to free it from camshaft. lf necessary
s lacken coolant  pump upper bol t .

Keep shie ld in  outer  posi t ion wi th a p iece of  wood.

M4
Remove camshaft front sprocket

Use 5199 to hold sprocket  in  posi t ion when loosening
bok.  [4 .ke sure that  camshaf t  does not  rotdte.

Tap sprocket to free it from camshaft.

M6
Lift off pump belt
Slacken mount ing bol ts  for  in ject ion pump bracket  to
re lease bel t  tension.

Tighlen o ' re bok so Ihat  pJnp rema'ns l  uppe'posi

Lift off belt.

(

(

0ta

0ta

Remove camshaft rear sprocket
Hold sprocket  in  posi t ion wi th 5199 and
sProcket  wi lh  wrench 5201.

Take care nol to rolare camshaft.

M 7

L

,O
, r tuttililiiii,i,
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Group 21 Engine

M8

Remove vacuum pump and pump plunger

Remove pump fetaining nuts and place pump on

Withdraw plunger from cy inder head.

Camshaft, removal

Remove camshafi beadng caps 1 and 4

M9

M 1 0

Remove camshaft bearing caps 2 and 3

Slacken nuts crosswise to avoid placing uneven load on

M11
remove oil sealsLift awav camshaft and

13



Group 21 Engine

Camshaft, installing

S pecial tools : 5 1 90, 51 93, 51 94, 51 95, 51 96, 51 97, 51 99, 5200, 5201

N. Camshaft, instal l ing

Remove gauge 5190

Place camshaft in cylinder head

Lubricate contact surfaces of camshaft and bearings.
Place gauge 5190 at rear of camshaft. lmportant! Both
cams for number 1 cyl inder rnusl  point diagonal ly up,
see i ig.

N2

Install camshaft caps 2 and 3

Install caps correctly, cenrer is off set.
Tighten nuts crosswise to avoid warp. Keep camshaft in
posi t ion wi th gauge 5190 at  rear  when t ightening caps.

0)i a

0rl

N3

Press in new camshaft oil seals

Oil  seals.

Do notpush in sealstobot tom posi t ion.  Makesurethat
seals are "square ' -

0)a

0)a

L



Group 21 Engine

Camshaft, installing

N5

Install camshaft caps 1 and 4

fMak€ sure thatthe thrustwasherfor camshaft  cap 4 si ts

Torque all four caps

Torque = 20 Nm (15 ft lbs).

D

,D

D

Tap in oil seals to bottom

R€ar o i l  se6l :  Use .dapter  5200 and bol t  for  camshaf t

Front  o i l  seal r  t ise adapter  5200 and tap seal  in to posi

N8

Install bolts tor belt cover

N9
Install gear belt and camshaft front sprocket
Pul l  bel t  to  ensure that  i t  is  seated correct ly  on crank

Place bel i  over  camshaf t  sprocket  and insta l l  sprocket

Insta l l  center  bol t  hand t ight .  l t  shoulc l  be possib le for
sprocket to turn on camshaf t  wi thoutcamshaf t  rotat ing.

Set belt tension

Adjust  tension by moving cool ing pump.

Use gauge 5197to checklension.  Ar tach gaugero betr
and set  to  12.5 uni ts .

Sl fetch bel t  unt i i  mark on gauge ptunger is  f tush wi lh

Depress bel t  s t rongly wi th hand and rechecuadjust ten,

20 Nm

7 5



Group 21 Engine

Cafishaft, installing

Make sure cyl. 1 is at TDC

Check'0'mark on f lywheel and adiust i f  necessary'

N12

Set camshaft position

Place gauge 5190 at  rear  of  camshaf t .  Inser t  a 0.2 mm
feeler  gauge beneath le f t  s ide of  gauge to compensate
for  t iming gear c learance.

Qi

0

(

(

Tighten camshaft lront sprocket

use 5199 to prevent sprocket from lurning.
Torque center bolt to 45 Nm (33 ft lbs).

N13

Remove gauge 5190 and feeler gauge

0)l I

0) a
N15

Disconnect cold start device
Slacken screw L Push lever forward and rotate s eeve
90'.

Noie l  Do not turn screw2 otherwise i t  wi l l  be necessary
to remove cold start device and reset it on a test bench.

Press back lever  againsr  s top.

16



Group 21 Engine

-@;
).,)- '2-,

I-@)

camshaft, installing

N 1 6

Basic-set iniection pump

Slacken pump mount:ng bolts (Allen key = 6 mm).

At ign marks on pump and mounting bracket by tuming
pump. Retighten mounting bolts.

Set dial indicator zero. Lock
injection using stop 5193

Unscrew and remove plug from

Set gauge to approx. 2 mm.

Turn pump gear clockwise unt i l
moundng brack€t coincjde.

N17
pump gear at cyl. 1

injection pump distri

Instal l  hotder 5194 and disl  indicator (range 0-3

Then turn pump gear back sl ight ly unt i l
registers on dial indicator.

S€t indicator to zero.

Turn pump gearclockwise unt i lmark on gearand pump
mounting bracket coincide. Lock gear in this posi t ion
with stop 5193. ( lnse( stop through pump gear into
mounting bracket.)

N18

Install camshaft rear sprocket and belt
Tighten center bolts by hand, it should be possible to
turn sprocket on camshaft.

readrng



Group 21 Engine

Cafishaft, installing

N 1 9
S€t belt tension

Adjust tension by moving pump.

Use gauge 5197 to check tension. Attach gauge to bett
and set to 12.5 units. Stretch bett untit mark on gauge
plunger is flush with sleeve.
Depress belt strongly with hand and rechecUaotusr ren-

N20
Set pump and tighten camshaft rear sprocket
Use 5199to hold sprocket.  Torque wrench should be at
r ight angles to wrench 5201 otherwise lorque wi l l  be

Using 5199, turn sprocket slowly clockwise unt i l  d ial

D 2 0 . . . . . . . . . . . . . . . . . . . - . . . - . . - .  . . . . . . . . . . . . . . . . 0 . 8 0 m m = 0 . 0 3 1 5 i n
D 24.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . - . . . . . . . . .  0.70 mm : 0.0276 in
D 24 USA,/Canada 1979-1981 ......... 0.70 mm = 0.0276 in

1982-. . . . . . . . . . . . . . . . .  0.85 mm = 0.0335 in
Hold sprocket in this posi l ion and torque bolt  to 100 Nm
{73 ft lbs). Take care that camshaft and sprocket do not

0

0

I

(

N21
Remove stop 5193 trom pump gear

0),(

0)' IN22
Check pump setting
Turn engine two fu l l  lurns unt i l  cy l .  1  is  at  top dead
center  -  in i€ct ion,  again.  l f  engine is  turned too far  i t
must  be iurned back approx.  1/4 turn and then to zero
mark otherwise set t ing wi l l  be incorect .

Dia l  ind icator  should showl

D 20 . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .75-0.83 mm :0.0295 0.0327 in
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .65-0-73 mm = 0.0256-0.0287 in
D 24 UStuCanada
197F1981 . . . . . . . . . . . . . - . . .  0 .6F0.73 mm = 0.0256-0.0287 in
1 982-. . . . . . . . . . . . . . . . . . . . . . . . .  0 .42-0.90 mm = 0.0323-0.0354 in

Corect reading: Tighten injection pump mounting
bolts. Proceed to N23.

Incorrect reading: Readjust according to instructions

7A



Group 21 Engine

Camshaft, installing

Readiusling pump setting:

D 20 . . . . . . . . . . . . . . . . . . - . . . - . . . - . . . . . . , . . . . . . . . . . . .  0.80 mm = 0.0315 in
D 24.. . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  0.70mm = 0.0276in
D 24L,SA,/Canada 197F1981 ......... O.70mm = 0.0276in

1982-. . . . , . . . . , . . , . . . .  0.85mm : 0.0335in

Reading less than specified:

Slacken pump mounting botts and turn pump inwards
to obtain corrsct value. Tighten mounting botts and
repear check of pump settings.

Reading less lhan specified:

Slacken pump mounting bolts andrurn pumpoutwards
unt i l  d ial  indicator shows approx:
D 20 . . . . . . . . . . . . . . . . . . . . . . . . - . . . - . . . . . . . . . . . . . . . . . .  0.70 mm = 0.0276 in
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.60 mm = 0.0236 in
D 24 USA,/Canada 1979-1981 . . . . . . . . .0.60mm =0.0236in

1982-. . . . . . . . . . . . . . . . .  0.75 mm = 0.0295 in
Then turn pump inwards untit specified vatue rs ob-
tained. Tighten mounting botrs and recheck pump set-
r n g ,

Not€! Injection pump must not be tapped or knockeo as
this will alter its setting.

t@) )]

N23
Remove dial indicator and holder 5194, Instrll
plug with new seal
Tishtenins torque I Nm (6.5 ft tbs).

N24
Reconnect cold start device

Press lever forwards and turn sleeve 90". Retighten

Notel Do notturn screw2 otherwise itwitt be necessary
to reset cold start device on a test bench.
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Group 21 Engine

Camshaft, installing

Instal l  plunger and vacuum pump

Check O-r ing,  rep ace i f  necessary.

N25

N27

N26

Adiust valve clearance:

See operat lon B1 11,  page 19.

lmportant !Va ve c learance must  be checked af ter600-
1,200 n1i les (1,00G-2,000 km).

()l

,l )l

Instal l t iming gear covers (front and rear) {l| a

0rr 1
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Group 21 Engine

Camshaft fronL seal, replacement

o.Camshaft front seal,
Special tools : 51 94, 51 97,

replacement
5199,5204

iD

D

t,

D

f ronl  t inr  ing gear cover .

o1

o2
Disconnect cold start device

Slacken screw 1.  Push lever  forward and rotate s leeve
90'.

Norel  Do not turn screw 2 otheMise i t  wi  I  be necessary
io remove cold start device and resei it on a test bench.

Press back lever against stop.

o3
lnsta l l  d ia l  ind icator

U.screw and remove p lug f rom in ject ion pump dis t r i -

Insta l l  ho lder  5 l94 and d ia l  ind icalor  { range 0-3 mm).
Sel  gauge lo approx.  2 mm.



Group 21 Engine

Camshaft front seal, replacement

o4
Turn engine unti l  cyl. 1 is at TDC - iniection

Always use the v ibrat ion d;mper center  bol t  io  turn the
engine.  27 mm socket  or  wrench 5188.

Both cy l inder  1 cams should poin!  obl iquely ' rpwards.

Turn engine app.ox.  1/4 turn c lockwise past '0 '  and then
back to '0 '  again,  to  obta in s lack pEd of  bel i  on dr iv ing
side.  l f  th is  is  not  done in jec l ion pump set t ins wi l  be

o5
Set dial indicator zero

Gauge pointer  must  not  move dur ing insta lat ion of
new oil sea otherwise it wil be necessary to basic-set
engine s ince camshaf t  wi l l  have moved in re lat ion to

Lf pointe. does not move itsufficesto check/adjust injec-

o6
Remove belt from camshaft sprocket

Unscfew expansion lank cap to re lease overpressure
from coo ing system.

S acken coolant  pump mount ing bol ts  and bel t  ten-
s ioner .  T ighlen two ower mount ing bol ts  1o avoid un
necessary loss of  coolant .

Remove bel t  f rom camshaf t  sprocket .

o7
Remove camshaft lront sprocket

Use 5199 to ho d sprocket  in  posi t ion when loosening
bo t .  Make s! re that  camshaf t  does not  rorare

Tap sprocket to free it from carnshaft.

{)a
0)l

r)il 4

{)il a

a2
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Group 21 Engine

Camshaft front seal, replacement

Detach belt shield from cylinder head
Bemove two upper reraining botts.
Bend out shield to free i t  f rom camshaft .  t f  necessary
slacken coolant pump upper bott .
Keep shield in outer posj t ion with a piece of wood.

Remove camshaft cap 1 and oil seal

seal

L

Press in new camshaft
Oil  seal .

Do not  push in seal  lo  bot iom posi t ion.  Make sure that

Install camshaft cap 1

Torque to 20 Nm {15 f t  lbs).

ot0

o12
Press in seal to bottom position

Release cover.  Use adapter 5200 ro rap in oi l

o13
bolts Ior belt cover

0 1 4

Install gear belt and camshaft tront sprocket

Pul l  bel t  to  ensure that  i r  is  seatec l  corecr ly  on crank-
shaft gear.

Place bel t  over  camshafr  sprocker  and insta i l  sprocket

Insta l  center  bol t  and t ighren.  l t  shoutd be possibte for
sprocket lo turn on camshaf twi thout  camshaf t  rotar ing.



Group 21 Engine

Camshaft front seal, replacement

015

Set belt tension
Adjusl  tension by moving cool ing pump.

Use gauge 5197 to check tension.  At tach gauge 10 bel t
and set  to  12.5 uni ts .

Stretch bel t  unt i l  mark on gauge p lunger is  f lush wi th

Depress beit stongly with hand and rechecuadju st ten-

{r

|0i

(

(o16

Make sure cyl. 1 is ai TDC
Check'o'mark on f lywheel and adjust i f  necessarv

o17
Tighten camshaft front sprocket

LJse 5199 to prevent  sprocket  f iom turn ing.

TorqLre center bolr to 45 Nm (33 ft lbs).

o18
Check dial indicator

l f  po in ler  has moved f rom zero posi t ion:  basic 'set  en '
g ine accofd ing to operal ions C1-21.

Pointer at zeror Proceed to O19.

{,r I

t l  t , I
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Group 2l Engine

ff.n\ |

Camshaft trcnt seal, reDlacement

Zoro injection pump and dial indicator

Slowly tum engine anticlockwise until min
reached on di6l indicator.

Set zero.

o19

reading is

o20
Check pump sefting
Slowly turn engine clockwise untilflywheel reaches '0'

l fengine isturned toofar i t  must beturned backapprox.
1/46nd then to 'o' mark otherwise setting willbe incoF

Dial indicator should showl
D 20.. . . . . . . . . . . . . . . . . . . . . . . . . .  0.7F0.83mm = 0.0295-0.0327in
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.6F0.73 mm = 0.0256-0.0287 in
D 24 IJS!,/Canada
197F1981 . . . . . . . . . . . . . . . . .  0.65-0.73mm = 0.0256-0.0287an
1982-. . . . . . . . . . . . . . . . . . . . . . . . .  0.82-0.90 mm = 0.0323-0.0354in
Correct reading: Iighten injection pump mounting
bolts. Proceed to O23.
lncorrect rcading: Readjust acco.ding to below.

d.i inzr r rr

l tR\)

Check/adjust pump setting

D 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
D 24.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
D 24USA"/Canada 197F1981 . . . . . . . . .

1982-. . . . . . . . . . . . . . . . .

021

0.80 mm = 0.0315in
0.70 mm = 0.0276in
0.70 mm = 0.0275in
0.85 mm = 0.0335in

Reading less than specified:

Slacken pump mounting bolts and turn pump inwards
to oblain correct value. Tighten mounting bolts and
repeat check of pump setting,
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Camshaft front seal, replacement

Reading more than specitied:

Slacken pump nrount ing bolts and turn pump outwards
unt i l  d ial  indicator shows approx.

D 2 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 7 0 m m = 0 . 0 2 7 6 i n
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.60 rnm = 0.0236 in
D 24 USA,/Canada 1 979-1981 . . . . . . . . .  0.60 mm = 0.0236 in

1982-. . . . . . . . . . . . . . . . .  0.75 mm = 0.0295 in

Then turn pump inwards unt i l  specif ied value is ob-
tained. Tighten mounting bolts and recheck pump set '
t ing.

lf it is not possible to sei pump to above specifications
becaLse of ncuff ic ert  ad_Jstmelt  la l tude. elgi ie
must be basic-set again, s ince camshaft  and crankshaft
are probably our oi  ine.

Note! Inject ion pump must not be tapped or knocked as
this wi l l  a l ter i ts sett ing.

o22
Check pump setting

Turn engine round twice and check sett ing,see opera
t ion O20. Readjust i f  necessary and repeat check.

Remove dial  indicator and holder

o23

o24
Install plug with new seal

Tishtening torque 9 Nm (6.5 f t  bs).

{ , i

0

(

I

o25
Reconnect cold start device

Press lever  forwards and turn s leeve 90 ' .  Ret ighten

Notel  Do not  turn screw 2 othelwise i t  wi l l  be necessary
10 reset cold stan device on a lest bench.

I
t

L:ri ii ,. _r Lr=

-  i  ] , r ' /n l  l
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Camshalt front seal, replacement

o2
Inslall valve covei

Use n€w gasksts if necessary.

Two types ot pin $uds are available, see fig. Late types
have a spacer, and hole in gasket is larg€r to preveni
damage to gasket by overlightoning-
Lat6 and early type Frts must not b€ interchanged

o27
Install front timing gear cover

a7



Group 21 Engine

Camshaft rear seal, rcplacement

P. Camshaft rear seal, replacement
Special tools: 51 90, 5193, 5194, 5199, 52A0, 5201

Remove:

- rear t |mrng gear cover.

P2
Turn engine until cyl. 1 is at TDC - iniection
Always use the v ibrat ion damper center  bol t  to  turn the

ljse a 27 mm sockel-

Both cy l inder  1 cams should point  obl iquely upwards.

P3

Lift ofi pump belt

Slacken mount ing bol ls  for  in ject ion purnp bracket  to
re lease bel t  tension.

Tighlen one bol t  so that  pump remains in  upper pos -

Litt off be t.

i tl

r)a

r)a

(la
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Camshaft rear seal, replacement

Remove camshaft rear sprocket
Hold sprocket in posit ion with 5r99 and unscrew
sprocker with wrench 5201.
Note! Take care not to rotete camshaft.

P5

Remove camshaft caD 4 and old oil seal

Press in new oil seal

Oi l  seal .

Do not  push in seal to bot tom posi t ion.  make sure that

Install camshaft caps 1 and 4

Make sure lhat thrLrst washer for camshaft  cap 4 si ls

Tightenins torq!e 20 Nm (15 f t  bs).

P8

Tap in oil seal to bottom

Use adapter 5200 and bolt  for rear camshai i  sprocket.

P9
Check camshaft setting
Check wi th gauge 5190 thal  camshaf t  is  correct ly  set  in
re lat ion to crankshaf t .

Gauge should f i t  in  groove in back end ofcrankshart .  l f
no l ,  engine m'rst  be basic-sei  according to operat ions
c 1 - 2 1 .
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Camshaft rcar seal, replacement

P10

Disconnect cold start device
Slacken screw 1. Push lever foMard and rotate sleeve
90".

Note!  Do not turn screw2 otheMise i t  wi l lbe necessary
to remove cold start device and reset it on a test bench.

Press back lever  against  s top.

Basic-set iniection pump

Slacken pump mountins bolts (Allen key = 6 mm)
Align marks on pump and mounting bracket by t 'rrning
pump. Retighten mounting bolts.

P 1 2

Set dial indicator zero. Lock pump gear at cyl. 1
inlection using stop 5193

Unscrew and remove plug from inject ion pump distr i

Instal l  holder 5r94 and dial  indicator {ranse 0-3 mml.
Set gauge to approx. 2 mm.

Turn pump sear clockwise unt i l  mark on gear and
mounl ing bracket coincide.

Then turn pump sear back s ight ly  unt i l  min reading
regis lers on d ia l  ind icalor .

Set  ind icator  to  zero.

Turn pump gear c lockwise unt i lmark on sear  and pump
moLrnt ing brackei  co inc ide.  Lock gear in  th is  posi t ion
wl th s top 5193.  ( lnser t  s top through pump gear in to
mount ing bracket . )

Ir))l
I

( ))l
I

-.-i-rl -=
1ffi

,}jz{ -
I //\lIro

{rr) |

lrt 1

L
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Group 21 Engine

Set belt tension

Adiust tenslon by rnoving PumP
Use gauge 5197 to check tension At lach gauge to belt
and set to 12.5 units.  Stretch belt  unt i l  mark on gauge
plunger is f lush with sleeve

Depress belt strongly with hand and recheck/adjust ten-

Install camshaft rear sprocket and belt

Tighten center  bol t  by hand,  i t  should be possib le to
turn sprocket on camshaft.

P15

Set pump and tighten camshaft rear sprocket

Use5199to hold sprocket .Torquewrench should be at
r ight  angles to wrench 5201 otherwise torque wi l l  be

Using 5199, turn spfocket slowly unt i l

D 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.80mm : 0.0315 in
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.70 mm = 0.0276 in
D 24USp,/Canada 1979 1981 . . . . . . . . .  0.70 mm : 0 0276 in

1982-. . . . . . . . . . . . . . . . .  0.85 mm : 0.0335 in

Hold sprocket in this posi t ion and torque to 100 Nm
(73ft  lbs).  Take carethat camshaftand sprocketdo not

Camshaft rear seal, replacement

Remove stop 5193 from pump gear



Group 21 Engine

Camshaft rear seal, replacement

P17

Check pump setting
Turn engine two fuLl turns lnt i l  cyl .  1 is ai  top dead
center -  in jecl ion, again. l f  engine is turned too tar i l
must be turned back approx. 1/4 turn and then to '0 '
mark otheMise sett ing wi lL be incorrecl .

Dial  indicator should show:

D 20 . . . . . . . . . . . . . - . . . . . . . . . . . . .  0.7F0.83 mm = 0.0295-0.0327 in
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.65-0.73 mm = 0.0256-0.0287 in
D 24 USACanada
1979-1981 . . . . . . . . . . . . . . . . .  0.65 0.73mm = 0.0256-0.0287in
1982-. . . . . . . . . . . . . . . . . . . . . . . . .  0.82-0.90 mm = 0.0323-0.0354in

Correct reading: Tighten injection pump mounting
bolts. Proceed to P18.

lncorect reading: Readjust according to instruct ions

J ; ' .

l

Readjusting pump setting:

Sett ing va ues:

D 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .80 mm :  0.0315 in
D 24 . . . - . . . . . . . . . . . . . - . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .70 mm :  0.0276 in
D 24 U Sp,/Ca nad a 'l 979-198'l ......... 0.70 mm = 0.0276 in

1982-. . . . . . . . . . . . . . . . .  0 .85 mm :0.035in

Reading less than specified:

Slacken pump mount ing bol ts  and turn pump inwards
to obta in correct  va lue.  T ighten mount ing bots and
repeat  check of  pump setr ing.

()){

{!) a

r)a
Beading mofe than specified:

Slacken pump mounting bolts andturn pump outwards
unt i l  d ial  indicator shows approx.
0 2 0 . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . 0 . 7 0 m m = 0 . 0 2 7 6 i n
D 24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . .  0.60 mm = 0.0236 in
D 24 USr' , /Canada 1S7F1981 . . . . . . . . .0.60 mm = 0.0236 in

1982-. . . . . . . . . . . . . . . . .  0.75 mm = 0.0295 in
Then t l rn pump inwards unri l  specif ied vatue rs oo
tained. Tighten mo!nt ing bolts and recheck pump set,
t ing.

Notel  Inject ion pump musr not be tapped or knocked as
this wi l l  a l ter i ts sett ing.

t
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P18

Remove dial indicator and holder 5194. Install
plug with new seal
Tightening torque I  Nm {6.5 f t  lbs) .

P19

Reconnect cold start device

Press lever forwards and turn sleeve 90'. Retighten

Note! Do notturn screw 2 otherwise itwillbe necessary
to r€set cold start device on a test bench.

Camschaft rear seal, reDlacement

P20

P21

lnstall valve cover

Use new gaskets if necessary.

Two Vpes of pin studsareavailsble, seeliq Laietvpes

have a spacer, and hole in gasket is 1a.ger lo prevent

damaqe to gasket by overtightening
Late and early type paris must not be interchangedry

r
3

Install rcar liming gear covel
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Pilot bearing, replacement

O. Pilot bearing in crankshaft, replacement

Special tools: 1801, 4090. 5203, 5207

a1
Remove gearbox/transmission

See Serv ice manualsect ion 4 (43) .

Secure staher  molor  wi th a bol t .

a2
Remove pressure plate and driven plate
lJnscrewpressure plate mounting bolts crosswrse a rew
turns at a t ime to prevent warp,

Remove bearing

lJse extractor 4090.

O3

0D{a

(i,t, I

a4
Install bearing
Insta l l  bear ing and sealwi th text  on outer  r ing fac ing
out. away from flywheei.

Use standard handle 1801 and dr i f t  5207 to tap in  be-
ar ing unt i l  i t  abuts crankshaf l .

Press in  .  smal l  amount  of  grease (1.3 1.5grani ) in the
space beyond the bear ing.
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Group 21 Engine

Pilot bearing. replacement

a5
Install driven plate

Use centering shafi 5203.

Turn driven plate with hub facing out, away from fly-

0

(,

a6
Install pressure plate

Tighten bolts crosswise a few turns ar a time ro avoid

a7
Install gearbox

Do not forget to remove bolts securing starter moror.

o
0
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Crankshaft tront seal, replacement

R.Crankshaft front
Special tools:  5187,

seal, replacement
5188,5197,5200,5205

R1

Disconnect batterv

Jack-up vehicle

To prevent  sp i l lages when coolant  is  dra ined,
h ic le at  f ront  r ight  jack ing point .  Coolant  wi
a long splashguard in to dr ip  pan.

Place drip pan beneath left steering rod.

R3

Drain coolant

Unscrew expansion tank cap-

Disconnect  lower radiator  hosefrom rac l ia torand dra in
cool .nt .  (Engine is  wi thout  dra in taps) .

cool ing fan wi th spacer and pul ley
fan bel ts  and power steer ;ng pump beh

- f roni  t inr ing gear cover .

R2

(r)r

{r)

I

I

R4

I
I
I

I
t
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I

(0

Remove vibrat ion damper

Remove four inhex bolts (6 mm).
Pul l  of f  v ibrat ion damper. Notel  Crankshaf i  gear may
sometimes st ick to vibrat ion damper.

R8

Remove lower t iming gear cover

C ra nkshaft f ra nt seal, repl acem ent

R5

Remove vibration damper center bolt

l jse 5'187 to prevent pul ley from rolat ing, and socket
5188 to unscrew boh.

I t  may be necessary lo turn engine sl ight ly so that 5187
resls on fan be.r ing.

Turn engine approx. 1/4 turn ant ic lockwise

Use wrench 5187.

Bylurning engine ant ic ockwise, s lack i f  bel twi l l  move
to dr iv lng side, making i l  easier to remove and inslal l

R9

Detach cooling lan mounting bracket and
alternator and place on one side

Remove moLrnt ins bohs larrowed) and press bracket

(D

0
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Group 2l Engine

Crankshaft front seal, replacement

R10
Mark position oI timing gear belt
f t lark bel t ,  camshaf t  sprocket  and crankshaf t  gear .  Mark

Aiso iderr ' tv  ouls ide and ropside of  gear  bal r .

Bel t  must  be f i t ted in  exact ly  same posi t ion as
beiore othe.wise valves may conlacr  p is tons and
cause seaous damage.

8 1 1
Remove gear belt

Slackencoolantpumpmounl ing bolrs and belt .  Coo anr
may leak when bolts are slackened.

R 1 2
Remove gear on crankshatt  and withdraw oi lseal
use exlractor 5205.

|) a
rr)r I

r)r) |

(rl
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Gtoup 21 Engine

R13
Install new oil seal and gear on crankshaft
Pack space between seal ing l ips wi th grease.

Press in  new seal .  Use adapter  5200,  v ibfat ion damper
center  bol t  and a lh ick washer.

Insta l  gear  on crankshaf t .

Crankshaft front seal, replacement

lnstal l :
- retaining bolts for cover
-  mounl ing bracket  for  cool ing fan/a l iernator .

R14

D
R 1 5

Install camshaft gear belt

Make sure that  bei r  is f i f ted in  exacr tysame posi t ion as

Al ign ident i f icat ion marks on bel t ,  camshaf t  sprocket
and crankshaf t  seaf .
It is extremely important that belt is fitted in exactry
same position as before.

Tension bel t  by rnoving coolant  pump (by hand).

T ighten pump mounl ing bol ts .
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Crankshaft f ro nt sea I, repl acement

R 1 6

lnstal l  lower t iming gear cover and vibrat ion

Dampercan only bef i i tedinoneway. Pin on crankshaft
gear must f i t  in vibral ion damper.

Torque inhex bo ts ro 20 Nm 115 f t  lbs).

R 1 7

lnstall center bolt

Smear threads and mat ing sur face wi th sealer  P/N
277961 9.

Use wrench 5187 ( rest  on cool ins fan bear ing) to hold

Use wrench 5188 to lorque center  bol l  to  350 Nm
{255 f t  lbs) .

lmportantr  Torque 350 Nm appl ies only  i f  wrench 5188
is used.  Also torque wrench must  be in  l inewi th wrench
5188_

R 1 8

Set belt tension

Turn engine approx 1/4 turn ant ic lockwise.  Adjust  ten
sion by moving coolant  pump.

Use gauge 5197 to check tension.  At tach gauge to bel t
and set  to  12.5 uni ts .

De press beh st rong ly  wi th hand and recheck/adjusnen

R 1 9

lnsta l l :

-  f ront  t iming gear cover
coo ing ian wi th spacer and pul ley:  Torque bol ts  io
I  Nm (6.5 f t  lbs)

-  bel t  fo f  powe.  s teer ing punrp and fan be ts
-  radiator .  Connect  hoses

splashguard

r))

I

t))r {

rrttt I

( r

i

t

I
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Group 21 Engine

Crcnkshaft front seal. reDlacement

Bleeding ot cooling system

Disconnect upper hose from cold start
dr ip pan beneath hose and hold hose
edge of expansion tank,

820

Note! Oo not run engine when levetof coolant is
low, since high local temperarures can resutr
which may cause the cyl inder head ro crack.

Coolant

Since a luminium is  used in the engines,  acr ive cor .o-
sion protection is necessary in the coolant to help pre-
vent corrosion damage,

Use genuine Volvo blue-green coolant type C. diluted
with clean water in proportions of 50/50.

This mixture helps to prevent corrosion and frosr
damage.

Never f i l l  the cool ing system wi th water  a lone.

The coolant  should be changed regular ly  s ince the cor-
rosion protective additives in the coolant lose their ef
fect in time.

Replacing coolant
Always use type C blue-green coolant. Remember to
replace decal {P/N 1331473-7) on expansion tank if  ne-

Type C blue-green coolant
Al l  d iesel  and petro l  (gasol ine)engines manufactufed
since 1982 are f i l led wi th type C coolant .

srY0oar rtt ,r00c rfTEirfLr ARar SuNr Nto otl vrlraf ocr tN otL
v0w!]q!!|I$|l!!_L_
fruo wrTi GaNUltr atol,l/o coourr Tyr€ c c00u|6 sysTrri rs

ruP Ur YUi [00ND w|lH [rLf Wrrti Ari0 |lALa v0w0
mnM
[$ru ff Lrouror Arr€ft vrol,vo n* c vAuBrt Jus0ur zrt
,30.c n rrrr muft s^rsoN ^vtc Morrt au riorTrt Arrctt TYr€ c
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Gtoup 21 Engine

Crankshaft front seal, replacement

R21
Fill coolant
Capacity: D 20 = 8.1 liters (8.6 US quarts)

D 24 = 9.1 l i ters (9.8 US quarts)

Flush cool ing system before adding new coolant ,  see
Group 26 Cool ing System.

Set dashboard heater conkol to max. Turn on engine
and warm'up for  5 minutes.  Add coolant  dur ing th is
t ime.  Connect  hose to cold star t  device.  F i l l  coolant  to
mouth of  expansion tank (above max) and screw on

0trl 1

( (

I
L
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Group 21 Engine

Crankshaft rear seal, replacement

S. Grankshaft rear seal, replacement
Special tools: 1801, 5112, 5203, 5208

s?
Remove gearbox/transmission

See Service manual section 4 (431.
Secure staner motor with a bolt.

Manualgearbox:

s2
Remove pressure plate and driven plate

Unscrewpressure plate mounting boltscrosswisea few
turns at a time to prevent warp.

Manualgearbox:

Remove flywhe€l

Automaticgearbox:
Remove carrier plate
Use locking sector 5112 to
ving.

prevent ilywheel from mo-

s3

s4
Remove crankshaft rear oil seal
Lift out oil seal with a screwdriver as indicated.

Clean and



Group 21 Engine

Crankshaft rear seal. reDlacement

s6
Install new oil seal
Assemble standard handle 1801 and drif t  5208.
Smear o i l  onto seal ing sur faces and l ips on seal .

Place seal  on dr i f t  and tap in  unt i l  dr i f t  abuts crankshaf t .

s7
Install f lywheel/carriei plate

Flnrheel (manual)  and carr ier plate (auto) can only be

Use new bolts,  smeared with sealer P/N 277961,9.
Torque bolts to 75 Nm (55 f t  lbs).  Use locking sector
5112 to hold f lywheel in posi t ion.

s8
Automatic gearbox:
Check installation measurement ot carder plate
(To be caffied out after replacement of carrier ptate.)

Place a steel ruler between carr ier plate and engine
block. Fuler should rest against engine to gearbox
mounting f lange and should rest against both sides of
f lange. Turn crankshaft  unt i l  one of holes in carr ier plate
coancides with steel ru ler.  Measure "B"with an outside
cal iper equipped for depth measurement.
Measured value "B'  + thickness of steel ruler should
equal '17.2-18.8 mm = 0.667-0.740 in. lf distance is less
than 17.2 mm = 0.677 in use a spacer washer (P/N
1257377'0) between crankshaft and carrier plate.
l f  carr ier plate is insral led incorrect ly ( i .e.  instattar ion
measurement js wrong),  distance to torque conve er
cai i ier wi l l  be too long. This may cause carf ier plate to
crack and possibly a noise when dr iv ing.

(ir
A+B =la:O,8mn
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l : i

Crankshaft rear seal, replacement

Manualgearbox:

s9
Install driven plate
Use centering shaft 5203.
Turn disc with hub facing out, away from ftywneet.

Manualgearbox

s10
Install pressure plate

Tighten bolts crosswise a few turns at a time to avoid

s11
Install gearbox/tmnsmission

Do not forget to remove bolt securing starter notor,

1 0 5
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Vibrati on dam per, remov in g/i nstal I i ng

T. Vibration damper, removing/installing
SDecial tools: 51 87. 5188

Notel Different vibration
D 24 engines.

dampers for D 20 and i .

D20 D24

T1
Disconnect battery

T2

Jack-up vehicle

To prevent spi l lages when coolant is drained, raise ve-
hicle at f ront r ight jacking point.  Coo anl wi l l  then run
along splashguard into dr ip pan.

Place dr ip pan beneath lef t  steer ins rod.

f3

Drain coolant

Unscrew expansion tank cap.

Disconnect lower radiator hose f  rom radiator and drain

(Ensine is withoul drain taps).

( r(
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Group 21 Engine

Vibration da m per, removi ng/i nsta ll i ng

T4
Disconnect:

cool ing fan wi th spacer 6nd pul  ey
-  fan bel t  and power steer i rg pLrmp beh-

T5

Bemove vibration dampea

Remove center  bol t .  Use 5187 to prevent  puley f forn
rotat ing,  and socket  5188 to unscrew bo ts .

I t  may be necessary to turn engine s ight ly  so that  5 '187
rests on fan bear ing.

Remove four  inhex bol ts  (6 mm).

Pul l  o f f  v ibrat ion damper.  Note l  Crankshaf t  gear  may
somet imes st ick to v ibrat ion damper.

T6
Instal l  vibration damper
Damper can only be f i i ted i r  one way.  Pin on crankshaf l
gear  n1ust  f i t  in  v ibrat ion damper.

Torque bo rs  to 20 Nm 115 f t  bs) .

T7

Insta l l  center  bol t

Smear threads and mat ing sLrr face wi th sealer  P/N
277961 L

Use wrench 5187 { res l  on cooi ing fan bear ing) to hold

Use wrench 5 '188 to torque center  bol t  to  350 Nm
(255 f t  lbs) .

lmportanr :  Torque 350 Nm appl ies only  i f  wrench 5188
is | rsed.  A sotorquewrenchmustbein l inewi th wrench
5188.
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Vibration da m per, removi ng/i nstal ling

1 0 8

T8

Instal l :
-  cool ing fan wi th spacer and pul ley.  T ighlening torque

9 Nm (7 f t  lbs)
-  bel t  for  power steer ing pump and fan be ts
- fadiator. Connect hoses

Bleeding of cooling system

Disconnect upper hose from cold siart
dr ip pan beneath hose and hold hose
edge of expansion tank.

T9

{))l

t i

rl

I

Coolant
Since a Lrmin ium is  used in the engines,  act ive corro
s ion pro lect ion is  necessary in  the coolant  to  help pre-
venr  corrosron oamage.

Use genuine Volvo b lue-green coolanl  type C,  d i lu ted
with cle.n water in propo(ions of 50/50.

This mix lure helps to prevent  cof tos ion and i ros l
damage.

a Never f i l l  the cool ing system wi lh water  a lone.

a The coolant  should be changed regular ly  s ince the
corros ion protect ive addi t ives in  the coolant  lose
their effect in time.

Note l  Do not  run engine when level  of  coo anl  as low,
s ince h igh local  temperatures can resul t  which mav
cause the cy l inde.  head to crack.

,lr tl



Group 21 Engine
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Vibration damper, removing/installing

Beplacing coolant

Always use type C b lue-green coo ant .  Remember to
repiace decal  (P/N 1331473,7)  on exansjon tank i f  neces-

Typ€ C blue-s.een coolant

Al  d iesel  and petro l  (9aso ine)  engines manufactured
since 1982 are f i led wi th rype C cootant .

F i l l  coolant

Capaci ty :  D 20 = 8.1 l i lers  (8.6
D 24 = 9.3 l i ters (9.8

U S
U S

710

Flush cool ing system before adding new coolant ,  see
Group 26 Cool ing System.

Set  dashboard l -eater  connol  Io  ma\ .  TLrn or  engine
and warm-up for  5 minutes.  Add coolant  dur ing th is
l ime.  Connect  hose to cold star t  device.  F i l l  coolant  ro
mouth of  expansion tank (above max) and screw on

1 0 9



Group 21 Engine

Engine mounts, replacement

U. Engine mounts, replacement
D iferent brackets for mu nLal
and automat c gearboxes

U1
Rear engine mount (gearbox mount)
Necessary to remove gearbox member to remove rear

Gearbox must  be un oaded wi th a jack dur ing replace-

U2
Front engine mount
Unload engine mounts wnh l i f t too ls  5033 (2x) ,5005and
5 1 1 5 .

Left side

To replace rubber pad:  remove
upper and rower brackers.

U3

engine f i rount  wnh

I
e
q

Right  s ide

To replace rubber pad:  remove upper brackel  d, ,u ruD-
ber  pad togethe. ,  do not  remove tower bracker .
Do not  l ighten upper nul  for  rubber pad t ]n t i  engine
mounl  is  posi t ioned.

,r)) a

rr)l

O, 'r I
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Group 21 Engine

Removing engine

V. Removing engine
Operations V1-7

Speci al tools : 281 0, 51 85, 51 86

Ensine and gearbox removed as a unit

v1
Remove engine splashguard and drain coolant

v2
Remove/disconnecti

r positive lead from battery

2 bonnet  (hood)

3 expansion tank cap

4 lower radiaior hose from radiator

Auto {operation 5)l

5 o i l  p ipe f rom oi  cooler .  Hold connectors on o i
coo er  wi lh  a wrench.  t f  acc idenia y s  ackened,
torque io 6 Nm (4.5 f t  tbs)

6 upper radiator  hose f rom engine

7 hoses to €xpansion tank at  radi tor

8 radiator

t  hoses f rom heater  contro l  va lve

10 hose f rom vacuum pump-

1 r l



Group 21 Engine

Removing engine

Remove/disconnect

2

3

v3
Remove/d isconnect

A connecior  f rom c l lp  on bulkhead l f i rewa )

B throt t le  cabLe f rom p! l ley and bracket

Fuel l ine connect ions

(C E below) i

Blow-c ean,  d isconnect  and p lug ends to prevent  drr t
entering fuel system

C supply ine f rom fuel i i l ter  -  return l ine i rom njec
t ion pump (at  c lamp)

E p aLe a lav for  pra heal i rg svsrPT 01 Fno 1o.
Disconnect  wi re l ronr  junci ion box.  Disconfecl
b lack wire and sma I  red wire f rom re lay.  Unscrew
reta in ing screws f rom re lay.

remove power steer ing pump l fom engine:  s  ack-
en and remove dr ive bel t  f rom purnp.  Bemove
p  r f p  s i r L  b r a r \ e _  o ' r d  , L p p o r t  \ r o y  l r o  1  F 1 g  . -
T ie pump to chassis  to prevenl  damage to hoses.

cool ing fan wi th spacer
p u l e y  a n d  f a n  b e l t s
be I  for  power s ieer ing pump.

i)t a

rta

v4

crankcase breather  hose

air  f i l ier  cove.  and hoses

a iefnator  wi r ing harness:
d lsconnect  vo ta9€ regu a ior  (or  a ternalor) .

Remove re la in ing sc.ews for  wi r ing harness on
whee arch and p ace harness on engine.

Vehic les for  Sweden:

5 T-sear  uni t  on bulkhead ( f  rewal l )

6 exhaust  p ipe f rom f ront  exhausl  branch p ipe lD 20
has only 1 man fo ld) .

;a
il

112



Group 21 Engine

Y

I
Removing engine

0

v5
Drain engine oi l

lnstal l  p lug .nd washer after draining oi l .

-  engine mount retaining bolts from front axte cross-

Left  engine mount:  remove nurs from frontaxte cross,

Right engine mounti  remove lower nui f rom rub-

engine
v6

Remove/disconnect

-  f ront  exhaust  p ipe c lamps
- d isconnecl  exhaust  p ipe coupl ing.  Remove f ront  ex-

-  (manual)  c lutch cable and gear !ever
-  (auto)  se lector  contro l  f rom searbox/ l ransm ssion

speedometer  cable

-  gearbox cfossmember.  Posi t ion a jack beneath geaF

Removing

0

0

(f

V7

Use l i f t ins tools 2801,5185 (at f ront)  and 5r86 (ar rear).
Li f t  engine enough lo unload lef t  engine mount.
Rertrove engine mount.
Remove jack beneath searbox, st ide pu ey unit  for
wards and l i f i  our engine.

Cs
=-€>
{"F
-'-2"

;# -  d isconnect  wi r ing.

1 1 3



Gtoup 21 Engine

Removing engine

X. Removing engine
Operations x1-3

Specia I tools : 281 0, 51 85, 51 86

Engine and gearbox insta l led as a uni t

x1
Position engine
Use l i f t  tools 2810, 51a5 (at f ront)  and 5186 (al  read.

Posit ion r ight s ide rubber mount on ower bracket.

x2
Install left engine mount
Place mount  on f ront  ax le crossmember and t ighten

x3
Place a jack beneath gearbox

Makesure that rubberfoam pad atgear leveris correct-

Insen wir ing into passenger compartmeni.

Jack-up gearbox unt i l  level.

Remove lifling tools

Lower engine and remove tools.

1 1 4



Group 21 Engine

\

l
Removing engine

x5
Install gear lever
Place qear lever  in  housing.

Press p last ic  co l lar  and rubber r ing in to posi t ion.  lnsta l l
lock r ing.  Reconnecl  war ing.

Insta l l  bracket  for  reverse gear detent .  Do not  t ighten
screws atthis stage since bracket must be adjusted at a

(0

X6

Install nuts tor engine mounts
Left mount: nuts in f iont axle crossmember.
Right  mount :  lower nul  on rubber pad.

Install gearbox crossmember
x7

x8
Instal l  on gearbox:
_ gear lever .  lMake sure that  bushings and Oj ing are

co(ecl ly  insta l led.  Insen gear evel  in  yoke,  f  i t  p in and
t ishten screw (Al len key 4 mrn) ,  see inset

-  propel ler  shaf t .  A lways use new nuts and bol ts
speedometer  cable.  Sweden:  wire must  be sealed at
gearboxto conform to tax regulat ions (k i lomerer taxa,

1 1 5



Group 21 Engine

Removing engine

X9

Connect clutch cable and install return spring

Inser t  cable thfough f lywheel  casing and connect  to

lnsta l l  rubber buf fer  and v ibrat ion damper on cable,
making sure that  buf fer  is  fac ing r ight  way.

Connect  return sPr ing.

Adjust  p lay = 1-3 mm. (0.04-0.12 in)

a
A0tomatic gearbox

Attach gear selector to gearbox

x10 DI{

x l1
Install lront exhaust pipe
For strainjree instal lat ion, instrucrions must be fol

1 Slacken two reta in ing bol ts  hold ing bracket  to
gearbor t ransmiss ion

2 Attach front exhaust pipe fingef tight. Use new

3 Tighten nuts and bol ts  hold ing exhaust  p ipe to

4 Tighten bol t  hold ing f ront  p ipe to bracket

5 Tighten bol ts  hold ing bracket  to  gearbox

6 Tighten c lamp at  exhaust  p ipe jo int .

{)) a
0Dl

Carsforsweden
xl2

Attach T-gear unit to bulkhead (firewall)

1' ,16



Group 21 Engine

Removing engine

x13
Connect alternatot wiring harness

Reconnect voltage regulator.

At tach c lamp on wheelarch.

x14

lnstall air filter cover

Reconnect air  in let  hose and breather hose to valve

Notethatarrowon inlethose must point towa rds mani-
fold as indicated, otherwise hose may be compressed

x l5
Install drive bells and cooling fan

Place power steer ing pump bel l  on v ibrat ion damper.

Insta l l fan bel ts  and pul ley-

Install cooling fan with spacer. Torque to 9 Nm (6 5 ft
lbs) .

Tension fan bel ts . l t  should be possib leto depress bel t
5-10 mm on run between fan and alternator, see fig

x16
Install powe. steering pump and belt
Negative lead from battery should be connected to
lower front retaining bolt for pump mounting bracket.
Tension fan belts.lt should be possible to depress belt
F10 mm (0.2-0.4 in) in center of run between fan and

x17
Connect relay for preheating system
Connect  b lack wire to terminal  86 on re lay and red wire
to terminal  85.

Attach relay to washer reservoir mounting bracket.

Reconnect  wi r ing to junct ion box.

Secure wires with clamps and reconnect battery-

1 1 1



Group 21 Engine

Removing engine

Reconnect luel lines

Make sure that dir t  doesnot enter fuel system.

x18

x19

x20

x21

x22

Reconnect plug on bulkhead (tirewall)

Secure p lug wi th c l ip .

Reconnect:
- hoses to heater control valve
-  hose to vacuum pump

lnstall radiator and connect hoses

Automatic gearbox

Connect oil pipes to oil cooler
Use a wrench lo hold connectorc on o i l  cooler .

T ightening torque

Cap nuts 30 Nm (22 f t  tbs)

Oi l  cooler  connect ions 6 Nm {4.5 f t  lbs) .

'.,r

m

1 1 8



Group 21 Engine

Bemoving engine

lnstall bonnet/hood

Connect washer hose,

Reconnect bailery

Manualgearbox

Adiust blacket for reverse gear detent.
rubber gaite.

x25
lnstall

Engagefirst gear. Ad,ust clearance between gear tever
and detent brackerto 0.5-1.5 mm (0.020-0.060 in). Use
a feeler gauge.

Tighten retaining bolts.
Recheck clearance in s€cond gear,

Install rubber gairerboot.

Automaticgeatbox

Check/rdiusi geaa selector
'1. Checkthat clearance between position D and stop

is approximately same as from 2 to stop.
2. Adjust by altering length of controt rod if neces,

Rough adiustment: turn adjusrer at re6r of rod
Fine adiustment I tu rn serrared steeve (max visibte
thread lenslh = 35 mm).
hcreasing rod length reduces ctea rance in position
D, and increases clearance in posjtion 2.
After adiusrment: move tever to posirion I and
then to position P. Repeat check accord ing to stag e
1 .

' 1 1 9



Group 21 Engine

Removing engine

x27
Add engine o i l

Capaci ty  inc uding o i l  f i l ler :

D 20 = 6 l i t res {6.3 US quads)
D 24 = 7 l i t res {7.4 US quads)

Oua i ty :  according to APl ,  min cC (o i ls  wi rh designa'
l iors SL/CC. SL/CD. Sl  /CC drd Sr /CD ,J l ' i  r l -  s  eqL re.

Viscosi ly ,  see adjacent  d iagram.

NotelSAE l5W 50 or  SAE 20W 50 o i ls  are recommen
d e d i o r u s e i n e x t r e m e d r i v i n g c o n d i t i o n s w h i c h i n v o l v e
high o i l  consumpl ion and h igh o i l  iemperatures e.g.
mounta in dr iv ing wi th f requent  decelerat ions or  fast
motorwaY c i r iv ing.  (Note however the lower tempera

x28
Bleeding oI cool ing system

Disconnect upper hose from cold start  c levice. P ace
drip pan beneath hose and ho d hose level with top
edge oi  expansion tank.

,))r a

'rl

Coolant

Since a luminium is  used in the englnes,  act ive corro,
s ion protect ion is  necessary in  the coolant  to  help pre-
venr  coros on osmage.

Use genuine Volvo b lue green coo anl  type C,  d i lu ted
wi lh c lean waler  in  propor l ions o i  50/50.

This mix lure helps to prevent  corosion and f rost

a Never f i  the cool  ng system wi th water  a lone.

a The coolEnt  shou d be changed regulary s ince the
corros ion protect ive ac ld i t ives in  the coolant  ose
thei r  ef fect  in  ihe t ime.

Note l  Do not  ron ensine when leve o i  coola. l  is  low srnce
h 9h loca lemperaturesc6n fesurwhich maycausethecy in .

i l |

i, I
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Group 21 Engine
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Removtng engine

Replacing coolant

Always use type C b lue 'green coolant .  Bemember to
replace deca (P/N 1331473-7)  on expansion tank i f  ne '

Type C b lue-green coolant

Al l  d iesel  and petro (gasol ine)  ensines manufactured
since 1982 are f i l led wi th type C coolant .

x29
Fi l l  coolant

Capaci ty :  D 20 = 8.1 l i t res (8.6 US quarts)
D 24 = 9.3 i r res (9.8 US quarts)

Flush cool ing system before ac ld ing new cooiant ,  see
Gro!p 26 Cool ing System.

S e l  d d s _ o o d r d  l ' e . r e r . o r  r r o l  l o  r d \ .  T L r r  o r  e l g r n e
and warm-up for  5 minutes.  Add coolant  dur ing th is
t ime.  Connect  hose to cold star t  device.  F i l l  coolanr  ro
nrouth of  expansion tank (above max) and screw on

x30
Check/adiust in iect ion t iming

See instruct ions on page 24, c11-20(rt

)

,4\\
_egt x31

Check operat ion

Turn on engine and warm up.

C h e c k f o r o i l a n d c o o a n i  e a k a g e s . T o p  u p i f  n e c e s s a r y .

Instal l  engine sp ashguard.
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Group 21 Engine

Removing engtne

Cold gea&ox o I oiltemperatures 4o'C (104'F'.

This temperat!re ls reached after approx, 10 minutes idl ns.

At oi temperatures beLow 40'C leve may be below M N.

MIN .96 '€

Hot gearbox o I oit temperatlre 90'C ('194'F)

Automaticgearboxes:
x32

Check-top-up oil level

Use ATF type F or G.

Engine must be running and selector in posit ion N or P.

x33
Check/adiust

ld le = 12.510.8 rA :  750150 r /min

Fast  id le = 8711.7 ts  = 52001100 r /min

l f  necessary refer  to  page 129.

Engine contro ls  ( lhrot t le  cabe and k ick-down cabte)
(Auto) .  l f  necessary refer  to  page 176.

lmportantr  l f  engine has been d isassemb ed cy l inder
head bol ts  nust  be check t igh iened af ter  600 1,200
maes (1,000-2,000 km).

r,il)t

iIil a
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Group 22 Lubricating System

Group 22 Lubricating System

Contents

E ' 1 g i n e o i , o ;  t i l t e r . r a p a c e m e n t . . . . . . . . . .
O lp.essure.  checki lg
O  l p L m p , g e r e r d l i n f o r r a l r o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Engine oi l ,  oi l  f i l ter. replacement

Operat ion
Y1 2
71
z1
22

Engine oil, oil filter

1 2 4

Y1

Oil capacity litres
(US quarts)
Excl .  o i l  f i ter
Inc l .  o i l  f i l ter

Ouality

According to API . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MIN CC
Oils with designations SE/CC, SE/CD, SF/CC and SF/CD
ful f i l  lh is  requi remenl .

D 2 0 D24

5_2 {5.5) 6.2 (6.5)
6.0 (6.3) 1.O t7.41
1 . 0  { 1 . 0 )  1 . 0  ( 1 . 0 )

Ternperature range
{srable ambient temperat ' rres)

Note SAE 15W 50 orSAE 20W 50 o i ls  afe recornmended
for  use in  ext reme dr iv ing condi t ions which Invotve
high o i l  consumpt ion and h igh o i t  te l r lperatures e.g.
mounta in dr iv ing wiht  f requent  deceterat ions of  fast
motorway dr iv ing.  (Note however rhe tower tempera-
ture l imi ts . )

Y2

Oil filter

Use oi l  f i l ter wrench 2903 to remove f i t ter.
To instal l f i l ter,  see inskucl ions on f i t rer.
l f  onlyf i l ter is replaced ( i .e.  notengineoi l ) ,  add 0.a t i t res
(0.8 US quarts) of  oi l .
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Group 22 Lubricating system

Oil pressure, oil pump

Oil pressure, checking

Oil pump

z1

Connect oil pressure gauge to connection for oil
pressure sender

Oil pressure must be 6t least 200 kPa (28 psi) at 33 r/s
(2,000 rmin) and 80'C (176'F) oi l temperature.

Rel ief  valve in pump should open at 600-700 kPa {8F
99 psi)-

-  oi l  level

-  rel ief  valve in pump.

z2
General information
Oil  pan cannot be removed from instal led engine.
Consequenl ly i t  is necessary to remove engine to re-

Mark (A) on outer plmp gear must face rear cover.
Oi l  pump is only avai lable as a complete unir .  Spare
parts are however available for relief valve.

z3
Relief valve
l f  o j l  pressure is  not  as speci f ied check that  p lunger
moves f reely  and that  spr ing is  in  good condi t ion.

Rel ie f  va lve is  accessib le f rom below wi th o i l  pump
insta l led.

Tightenins torque 40 Nm (30 f t  lbs) .

(),il)o

{))rla
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Gtoup 23 Fuel sysf€fi

Group 23 Fuel system

Contents

Exhaust gas smoke density,  general  . . - . -- . . . . .  . . -
checking '

ld le + fast id le . . . . . . . . . . . . . . .
Fuel filtsr, draining wate

r e p l a c o m e n t . . . . . . . . . .
In ject ion pump, general

al t i tudeadiustment,  USA
senlng .  . ' .  . ,  "
bel t  rePlacement . .  . . . ' . . . ,
removal . . . . . . , . . . . . . . . . . . . .  .  .
instal lat ion . . . . . . . . . . . . . . . . . . .

Delivery pipes, removal/installation ....... . .........
rePlac€ment

Iniectors, malfunct ions/checking .  .  . . . .  . .  . . . . . . . . .
removal . . . . . . . . , . , . . . . . . . . . . . . .
instal lat ion . . . . . . . . . . . . . . . . . . . .
overhaul {incl. testing}

Cold start clevice ,.,........
Preheating system (glow plugsl. wiring diagram 1979_80 .. '

1981- . . . . . . . . , . , .

Op.ration

AA2-10
ABl-6
AC1
AC2
AE1-14
AD2
aD3-14
AEl-14

AG1-17
AH1-3
AJl-10
AK1_2
AK}6
AK7-9
AL1-10
Atvtl-2
AN1
AO1

Pag6
't26

126
129
130
130
13',l
132
133
't36

140
143
148
'149

1 5 1
1 5 1
'152

153
155
156
1 5 8

Contenls
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Group 23 Fuel system
Exhaust gas density

AA. Exhaust gas density

General
Exhaust  gas smoke densi ty  g ives a good indicat ion of
the condi t ion of  an engine and whether  the in ject ion
pump is  correct ly  adjusted.

Swedish regulat ions st ipulate that  smoke densi ty
must  not  exceed 3.5 Bosch uni ts  for  passenger cars at
t ime of  regis t rat ion and 4.5 Bosch uni ts  at  the a nnua I

Since exhaust  gas smoke emiss ions f rom Volvo
diesels are general  y  lower than other  vehic les i r  may
be thought  possib e to increase eng ine per formance by
enr ich ins the fuel  a i f  mixture.

Prolonged ercessive ennchmenl  wi l l  not  inLrease
power output  but  wi l l  in  fact  reduce sery ice l i fe  of
engine considerably.  Even moderate enr ichment  of
fuel -a i r  mixture wi l lsharply  increase exhaust  gas tem-
peratures and combust ion pressures,  wi thout  any coF
respondins power sain.

r)d a

{),1))l

AA2

Checking smoke density
Various types of equipment are avai lable to measure
smoke density.  Refer to manufacturers'  instruct ions
for maintenance and cal ibrat ion of equipment.
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Group 23 Fuel system

AA3
Connect extension piece to exhaust pipe
This reduces the risk of ambient air affecting instru-
ment probe. Pipe dimensions: length = 200 mm (8in)
in ternaldrameLer -  50 mn l2 in) .  Secure e i tent ion p iece
wi th rubber hose and c lamps.

Instal l  sample pump

Insert probe into exhaust pipe, Probe must be in center
and inserted to 6 depth of not less than 200 mm {8in},
otherwise readings will be incorect,
Hang f lexible hose from clamp as i l lustrated.
Connect hose from rubber bladder to sample pump.

Exhaust gas density

AA5

Check sample pump operation
Engine off.
Push in pump plunger ful ly.  Squeeze rubber bladder
and check mov€ment of pump plunger.

NotelDo notcover hole in bladder as plungerwi l lnot

Push in plunger ful ly af ter checking.

AA6
Insert filter paper in pump
Unscrew cover and check that contact surfaces are

Pl6ce f i l ter  paper in  opening and t ighten cover  hand
taght .

Position rubb€r seal over cover (to prevent dirt and
moisture from affecting test).
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Group 23 Fuel system
Exhaust gas density

Route hose with rubber bladderto d. ive6 seat
Secure hose with tape.

2421244: Insert  hose through rear side window.

245: Insert  through tai lgate.

50 s0 knr/h (30

AA8

Measure smoke density

Warm-up engine to normal operatrng temperature,

Drive in second gea r at  50 km/h {30 mph). Slowly push
acceLerator pedal to f loor whi le applying footbrake to
maintain constant 50 km/h.

Note! Automatic transmission: Do not depress ac'
celerator pedal to su€h an extent that k ick-down is
engaged.

Maintain constant speed for a few seconds and
squeeze rubber b adder to operale pump.

Note! Squeeze rubber bladder hard fof  several  se-
conds to ensure that sample pump has been f i l led. Do
not cover hole in rubber bladder.

,)r e

rit I

s0 km/h (30 mph)

AA9

Repeat measurements
Remove f i l ter paper from pump.
Depress pump plunger fuly and place a new fi l ter
paper in  pump. Aeposi t ion rubber cover .

Repeat  measurements according to AA8.

AAlO
Evaluate result
Ca ibrate equipment  according to manufacturers in-

Smoke densi ty  for  passenger cars in  Sweden must  not
exceed 3.5 Bosch uni ts  at  t ime of  regis t rat ion and 4.5
Bosch uni ts  at  annual  inspecl ion.

l),, I

rl, I
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Group 23 Fuel system

AB. ldle * fast idle
Special tool: 9950

Connect tachomeler
Use Volvo Monotester and adapter 9950.
lf Volvo Monotester js not available use photoelectric
rev counter (999 9795,9).

Warm-up engine

Checldadjust idle

12.5 r/s (750 r/min).
Seal adjustment screw and lock nut with paint after

Checldadiust fast idle
87 r/s {5200 r/min).
Seal adjustment screw and lock nut with paint after

Do not race engine longer than necessary,

Disconnect tachomeler.

AB6
Checldadiust engine controls
Always checUadjust engine controls after adiustjng
id le  speed.

See inst ruct ions on page 176,  operat ions AXl-AXg.



Group 23 Fuel system

AG. Fuel filter

'),{ e
ACl

Drain water from fuel tilter
-  place a dr ip pan underneath drain screw (2)
- s lacken bleed screw (1) a couple ofturns
- slacken drain screw (2) and ret ighten when clean

fuel f lows through.
- retighten bleed screw

AC2

Replacement

Special tool: 2903
- Us€ strap wrench 2903 to remove filter. Place strap

as near as possrble ro bdse of l i l ter,  see l ig.
-  smear diesel oi l  on new l i l ter seal
-  t ighten I i l ter by hand unt i l  seal contacts body. Then

t ighten a further 1/4 turn
- sta ef lgine and check for leaks. l fseal is nott ight air

wi l l  be drawn into fuelsystem and cause poor run-
n i n g .

i

{ ) l  1 I

t)r I

i,l

L
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Group 23 Fuel system
Iniection pump, genercl

AD. Iniection pump, general

AD1
Adiustments which can be carried out on an
installed iniection pump are limited to tho
tollowing:
- adjusting idle and fast idle
- adjusting iniection timing
For more detailed repairs and adjustments the pump
must be removed and lested by speciallytr6in6d psr-
sonnel, on a sDecialtest b6nch.

Smoke density regulations for Sweden

Fuel regulating screw is sealed atfactory.

No!61 Fuelsupply may only be checked/adjusted on a
t6st bench bvtrained Dersonnel,

- . . r t -T

O) r)
,v i
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Group 23 tuel system
High altitude adjustment (Legal rcquirement)

High altitude adjustment (Legal requirement)

AD2

Environmental Protection Agency (EPAI defines:
- high altitude as an €levation exceeding 1219 metres

(4000 f0
- low altitude as an elevation lower than or equ6l to

1219 metres {4000 ftl.

a On del iveryfrom factoryal l  vehiclesareadiustedfor
low altitudes,

a Nswvehicles soldfor pr incipal use at high al t i tudes
must be adjusted befor€ bsing delivered to the
cu stom€ r. After adiu stment a decalmust be affixed
to the firewall (beside the emissions information
decal)  and also to the inject ion pump.

a lf v€hicle owner moves
are6, the vehicle should
tude dr iv ing.

a Vehicles adjusted for high altitudes must bs read_
iusted for low altitudss ifvehicle is to be principallv
used at low altjtudes. Th€ hjgh altitude decals must
also be removsd at the same time,

Thefollowing adiustment must be made to vehicle for
use at high al t i tudos:
Inisction timing: advancsd 0.07 mm (0.0028 in) for
every 100 m (3300 ftlincrease in altitudes.

Injected quantity decreases by 2.3 mm3tor each 1000
metre increase in altitude. This is equivalentto turning
adiustment screw 35' counterclockwise.

from low to high altitude
bs readjusted forhigh al t i -

Injecrion riming
Example: lf altitude is 2000 metres above sea level the
lollowing calculations can be made:

0.85 mm is normal setting {for 1982-models}

o.ss+ff i*o.oz)=o.ssr.
High a l t i tude set t ing is  0.99 mm

Iniected qutntity

Example: l fa l t i tude is 2000
fol lowing calculat ions can
?999^ er. = rn.
1000 

--

Turn adjustmenl screw 70"

metresabovesea level the
be madei
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Group 23 Fuel system

AD. Iniection pump, setting

special tool: 5194

lnjection pump,^efting

is at TDc-iniection
damper centre bolt to turn

Removo rear timing goa. covel

Disconnect cold start devicc

Slacken screw 1. Push lever fo fwa rd and rotate sleeve
90'.
Nole! Do nottlrn screw 2 otherwis€ itwillbe nec€ss'
ary to remove cold start device and rsset it on a test
bench.
Push lev€r back against stop.

Tuln ongin€ until cyl. I

Always use the vibration
the engine.

Use a 27 mm socket,
IVsrk in pump gearshould be opposite mark In moun-
ting bracket. Flywheelat "O" mark.

Pl.co dial Indicator in iniection pump

Unscrew and rerhove plug from iniection pump
distributor.

Instal l  holder 5194 and dial  indicator (measuring
range 0-3 mm). S€t gaugeto approx.2 mm.

) )



Gtoup 23 Fuel system
Injection pump,setting

AD7

Set indicator to zero
Turn pump gear back sl ightly unti l  min. reading regis-
ters on dial indicator.
Set indicator to zero.

AD8
Check pump sett ing
Turn enqine slowly clockwise unt i l f lywheel is at 'O'

Note! l f  engine is turned too far i t  must be turned back
approx.1/4rurn and then to 'o 'mark othelwise sett ing

Dial  indicator should show:
O 20 . . . . . . . . . . . . . . . . . . . . . . .  0.75-0.83 mm (0.0295-0.0327 in)
D24 . . . . . . . . . . . . . . . . . . . . . . . . . .  0,55-0.73 mm (0.256 0,0287 in)
D24 USA and Canada 1979-1981 . . . . . . . .  0.65-0.73 mm

(0.0256-0 0287 in)
1982- . . . . . . . . . . . . . . . .  0.82-0.90mm

{0.0323 0.0354 in)

(Vehicles adjusted for high al t i tude dr iv ingj  refer to
page 14)

AD9
Readiusting pump sett ing:
Sett ing values:

D20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.80 mm {0.0315 in)
D24.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.70 mm {0.0276 in)
D24 USA and Canada 1979-1981 . . . . . . . . . . . . . . . . .  0.70 mm

(0.0295 in)
1 9 8 2  . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 8 5  m m

(0.0335 in)

Reading less than specilied:

Slacken pump mounting bolts and turn pump inwards
to obtain correct value. Tighten mounting bolts and
repeat check of pump sett ing.

Reading more than specif ied:

Slacken pump mounting bolts and turn pump
outwards unt i l  d ial  indicator shows approx:

D 2 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 7 0 m m  ( 0 . 0 2 7 6 i n )
D 2 4 . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 6 0 m m  ( 0 . 0 2 3 7 i n )
D24 USA and Canada '1979-198? . . . . . . . . . . . . . . . . .  0.60 mm

{0 0256 in)
1 9 8 2 ' . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 7 5  m m

(0.0295 in)

Then turn pump inwards unt i  specif ied value is ob
tained. Tighten mounting bolts and recheck pump set '
t |  n g ,

Note! Injecr ion pump must not be tapped or knocked
as this wi l l  aher i ts sett ing.

a) ,l

0lri: frt \
i  i :  i '
l " r i  1
!((c) l,
/1,;. <:i:/h

,:f-;*il t), I

,)t I
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Group 23 Fuel system
lnjection pump, sefting

ADlO
Check pump setting
Turn 6ngine twoturns 6nd checksetting.
Adjust if necessary according to operation DB and

ADl1
Romove dial indicator and holder

AD12
Install plug wath new $oal
Tightening rorque I Nm (6.5 ft lbs).

ADI3
Install rear timing gear covel

AD14

Reconnect cold stsrt dovicg

Press lever forwards and turn sleeve 90'. Retighten

Notol Do notturn screw 2. otherwise it will be necess-
ary to remove cold start d€vice and reset it on a tgst
bench.



Group 23 Fuel system
lnjection pump belt, replacement

AE. lnjection pump belt, replacement

Special tools: 5193, 5194, 5197, 5199, 5201

Remove rear t iming gear cover

AE l

AE2

Turn engine unti l  cyl. 1 is al TDC-injection
Always use vibration damper centre boLt to turn
engine. Use 27 mm so€ket.
l \ , lark in pump gear should be opposite mark in mount-
in9 bracket. Flywheel at "o".

0,1

Lift off pump belt
Siacken r r lount ing bol ts  for  in ject ion pump bracket  io
re lease bel t  tension.  T ighten one bol t  so that  pump
remains in  !  pper  posi t ion.

Lift off belt.

AE4
Remove camshaft rear sprocket
Hod sprocket  in  posi t ion wi th 5199 and unscrew
sprocket  wi th wrench 5201.

Take care nol to rolate camshaft.

lnsta l l  center  bol t ,  hand t ight .  l t  should be possib le to
turn sprocket  on camshafr  wi thout  camshaf t  rotat ing.

{) l } ( |

0,) |

I
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Group 23 Fuel system
Injection pump belt, replacement

AE5
Disconnect cold start device
Slacken screw 1.  Push lever  forward and rotate s leeve
90'.

Note!  Do not  tu fn screw 2,  otherwise i t  wi l l  be ncuess,
ary to remove cold star t  device and reset  i t  on a resr

Press lever  back against  s top.

Then turn pump gear back sl ight ly unt i l  min feading
registers on d ial  indicator.  Set indicaror to zero.
Turn pump gear clockwise unt i l  mark on gear and
pump mounting bracket coincide. Lock gear in this
posit ion wi lh stop 5193. ( lnsert  stop through pump
gear inlo mounting brackel.)

AE6
Basic-set iniection pump
Slacken pump mounting bolts (Al en key = 6 mm ).
Align marks on pump and mounting bracket by turn,
ing pump. Ret ighten mount ing bol ts .

AE7
Set dial  indicator zero.
Lock pump gear at cyl .  1 iniect ion using stop
5193

Unscrew and remove plus from inject ion pump

I n s l a I h o l d F  5 1 9 4  a n o  d a l  i n d c d r o r  { m F a s u r i r s
range 0 3 mm). Set ga!ge to approx. 2 mm.
Turn pump ge.r c ockwise unt i  mark on gear and
mounting bracket coincide.

\j -,74, -

ior
1E.

:i r€g ::3
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Group 23 Fuel system
lniection pump belt, replacement

AE8

lnstall belt

Adiust tension by moving coolant pump.

Use gauge 5197 to check tension. Attach gauge to belt
and set to 12.5 units.  Stretch belt  unt i l  mark on gauge
plunger is f lush with sleeve. Depress belt  strongly
with hand and recheck/adiust tension.

t .- rl|'-
" '  t  t  |  :  :  r  y , . 7 , v  7  u  r ,  

"  " , ,

AE9

Sel pump and tighten camshaft r6ar sprockei
Use 5199to hold sprocket.  Torquewrench should be at
raght angles to wrench 5201 otherwise torque wi l l  b€

Using 5199, turn sprock€t slowly clockwise unt i l  d ial

D20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.80mm (0.0315in)
D24.. .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.70mm (0.0276 in)
D24 USA and Canada 1979 1981 . . . . . . . . . . . . . . . . .  0.70 mm

(0.0276 in)
1982-. . . . . . . . . . . . . . . . . . . . . . . . . .  0.8s mm

(0.0335 in)
(Vehices adjusted for high al t i tude dr iv insi  refer to
page 132.)

Hoid sprocket in this posi t ion and torqu€ bolt  to 100
Nm (73ft  lbs).  Take care that camshaft  and sprocket do

tit

1Oq Nm

AEl O
Remove stop 5193 from pump gear

AE11
Check pump sett ing
Turn engine two ful l  turns unti l  cyl. 1 is at TDC-injec-
t ion again. l f  engine is turned too far i t  must be turned
backapprox.l/4turn and then to zero markotherwise
sett ing wi l l  be incorrect.

Dial  indicator should show:
D20 . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.75-0.83 mm

(0.0295-0.0327 in)
D24.. . . . . . . . . . . - - . . -- . . -- . . - . . . . . . . . . . . . . . . . . . . . . . .  0.65-0.73 mm

(0.0256 0.0287 in)
D 24 USA and Canada '1979-1981 . . . . . . .  0.55-0.73 mm

(0.0256-0.0287 in)
1982- . . . . . . . . . . . . . . . .  0.82-0.90mm

(0.0323-0.0354 in)
Correct readingr Tighten inject ion pump mounting
bolts.  Proceed to E12.

Incorrect reading: Readjust ac€ording to instruct ions

1 3 8



Gtoup 23 Fuel system

i,

lnjection pump belt

Readiust ing pump sett ing:

D20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.80 mm {0.0315 in)
D24 . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . .  0.70 mm (0.0276 in)
D24 USA and Canada 1979-1981 0.70 mm (0.0276 in)

1982 . . . . . . .  0.85 mm (0.0335 in)

Reading less than speci l ied:
Slacken pump mounting bolts and turn pump inwards
to obtain correct value. Tighten mounting bolts and
repeat check of pump sett ing.

Reading more than speci l ied:
Slacken pump mounting bohs and turn pump
outwards unt i l  d ial  indicator shows approx:
D20 -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.70 mm (0.0276 in)
D24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.60 mm (0.0237 in)
D24 USA and Canada '1979-1981 . . . . . . . . . . . . . . . . .  0.60 mm

(0.0237 in)
1S82- . . . . . . .0-75 mm (0.0295 in)

Then turn pump inwards unt i l  specif ied value is ob-
tained. Tighten mounting bolts and recheck pump ser-
t r n 9 ,

lmpor tan l l  In iec t ion  p !hp  must  no t  be  tapped or
knocked as  th is  w i l l  a l te r  i i s  se t t ing ,

ID

AE12
Remove dial indicalor and holder 5194. lnstal l
plug with new seal.
Tishtening torque 9 Nm {6.5 ft  lbs).

A E 1 3
Press lever forward and turn sleeve 90' .  Ret ighten

Notel  Do not turn screw 2, othelwise i t  wi l l  be reoess-
ary to remove cold start  device and reset i t  on a resr

AE14

Instal l  rear t iming gear cover

1 3 9



Group 23 Fuel system
lnjection pump, removal

AF. Injection pump, removal

Special tools: 2 x 2901, 5193, 5199,5201,5204

Remove rear t iming gear covel

Disconnect:
hoses for  co ld stad device.  Clamp hoses wi th p l iers
2901 pr ior  to  remova

- throt t le  cabLe and k ick down cable (auto) f rom pump
- wire f rom fuelvalve.

AF2

0,il] |

0il4

AF3
Disconnect fuel del ivery and return l ines frcm
pump
C ean connect ions thoroughly before d isconnect ing
them. Plug ends of  fuel  l ines to prevent  d i r t  enter ing

1 4 0



Group 23 Fuel system
lnjection pump, rcmoval

Remove vacuum pump and pump plunger
ffemove pump retajning nuts and place pump on

Remove plunger from cyl inder head.

AF5
Remove luel delivery pipes

Clean al l  connect ions thoroughly before disconnect-
Ing prpes.

Remove all delivery pipes and p[]g ends to prevent
dir t  f rom enter ing fuel  system.

AF6
Turn engine until cyl. 1 is at TDc-iniection
Always use vibration damper center bolt to turn
engine. Use 27 mm socket.
lvlark in pump gearshould be opposite mark in mount'
ins bracket. Flywheel at "O".

Lift oft pump belt
Slacken mounting bolts for in ject ion pump bracker to
release belt  lension. Tighten one bolt  so that pump
remains in upper posit ion.

Lift off belt.

(Wti
)
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Group 23 Fuel system
lnjection pump, rcmoval

AF8

Remove camshaft rear sprocket

Hold sprocket in posit ion with 5199 and unsctew
sprocket with wrench 5201.

Take care not to rotate camshaft.

Instal l  center bolt ,  hand t ight.  l t  should be possible to
turn sprocket on camshafl  withoutcamshaft  rotatang.

Slacken pump gear
Use 5193 to hold gear and slacken
5201. Remove nut and washer.

AF9

AFlO

Pull off gear
Use puller 5204 and stop 5193. uri})la

O,illf

AF11

Remove pump
Remove front mounting bracket from engine

Remove pump from rear mounting bracket {Al len key
= 6 mm).

-lepftp'=
j,,r Z-{ 

-

r //nlI riqr
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Group 23 Fuel system

AG. Injection pump, installation

Special tools: 5193, 5194, 5197, 5199,5201

I n ject i o n pu m p, i n sta I I ati o n

A G 1

Position injection pump

Mount pump on engine and secure i t  wi lh retaining
boltsandfront mounting bracket.  Do nott ighten bolts
ful ly at  this stage.

Al ign mark in pump with mark in mounting bracket.
Then t ighten retaining bolts for pump - mounting

AG2

Instal l  pump geat

Do not forget to place key in pump axle, Instal l  gear.

Torque nut to 45 Nm {33 ft lbs).
ljse 5193 to hold sprocket and 5201 to tighten nut.
Torque wrench should be at r ight angles to wrench
5201, otherwise torque will be incorre€t.

AG3

Disconnect cold start device
Slacken screw 1. Push lever forward and rotate sleeve
90'.
Notol Do notturn screw 2, otherwise it will be necess-
ary to remove cold start device and reset it on a test

Press lever back against stop.
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Group 23 Fuel system

Iniection pump, installing

AG4

Set dial  indicalor zero. Lock pump gear at cyl .  1
inject ion using stop 5193
Unscrew and remove plug from inject ion pump

I n s r c l  h o d e r  5 1 9 4  a r d  d i d  : r d i c d l o r  l n e a s . r - i n s
range 0-3 mm). Set gauge to approx. 2 mm.

Turn pump gear c ockwise unt i l  mark on gear and
mounting bracket coincide.

Then rurn pump gear back sl ight ly unt i l  min reading
registers on dial  indicatof.  Set indicator to zero

Turn pump gear clockwise unt i l  mark on gear and
pump mountlng bracket colncide. Lock gear in this
posit ion with stop 5193. ( lnsed stop through pump
gear into mounting brackel.)

l)i l |

lrii I

AG5
Instal l  pump belt
Adjusl  tension by moving coolant  pump.

Use gauge 5197 to checktension-Anach gauge to beh
and set  to  12.5 uni ts .  Stretch bel t  unt i l  mark on gauge
plungef  is  f lush wi th s  eeve.  Depress bel l  s t rongly
wi th hand and recheck/adjust  tension.

AG6

Set pump and t ighten camshaf t  rear  sprocket

Use 5199 to ho d sprocket .  Torque wrench should be at
r ight  angLes to w.ench 5201 otherwise torque wi  I  be

,),il |

'f,f IUsing 5199, turn sprocket slowly

D 2 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
D 2 4  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
D24 USA and Canada 1979 1981

clockwise unt i l  d ial

0.80 mm (0.031s in)
0.70 mm 10.0276 in)
. . . . . . . . . . . . . . . . .  0 . 7 0  m m

( 0 . 0 2 7 6  i n )
1982 0.85 mm

(0,0335 in)
(Vehices adjusted lor  h igh a t i tLrde dr iv ing:  .e fer  lo
page 132 )
Hold sprocket  in  th is  posi t ion ard torque bol t  to  100
Nm (73f l lbs) .  Take care that  camshaf t  and sprocket  do

Remove stop 5193 from pump gear

A G 7



Gtoup 23 Fuel system
lnjection pump, installing

AG8

Check pump sett ing

Turn engine two ful l  turns unt i l  cyl .  1 is at  TDC-injec-
t ion, again. l f  engine is turned too far i t  must beturned
back approx. 1/4 turn and then to 'O'mark othelwise
sett ing wi l l  be incorrect.

Dial  indicator should show:

D20.. . . . . . . . . . . . . . . . . . . . . . .  0.75-0.83 mm (0.0295-0-0327 jn)
D24.. . . . . . . . . . . . . . . . . . . . . . . . .  0.65-0.73mm (0.256-0.0287in)
D24 USA and Canada 1979 1S81 . . . . . . . .  0.65-0.73 mm

(0.0256-0.0287 in)
1982- . . . . . . . . - . . . . . . .  0.82-0.90 mm

(0.0323-0.0354 in)
Correct reading: Tighten inject ion pump mounting
bolts. Proceed to AGg.

Incorrecr reading: Readjust according to instruct ions

i  l  Readlusting pump setting:
Sett ing values:

D20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.80 mm (0.0315 inl
D 2 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 7 0  m m  ( 0 , 0 2 7 6  i n )
D24 USA and Canada 1979-1981 . . . . . . . . . . . . . . . . .  0.70 mm

{0.0276 in)
1 9 8 2  . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 8 5  m m

10.033s in)

Reading less than speci l ied:
S l a c k e n p u m p m o u n t i n g b o l t s a n d t u r n p u m p i n w a r d s
to obtain correci  value. Tiqhten mounting bolts and
repeat check of pump sett ing.

Reading more than specif iedi

Slacken pump mounting bolts and turn pump
outwards unt i l  d ial  indicator shows approxl
D 2 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 7 0 m m  ( 0 . 0 2 7 6 i n )
D24.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.60 mm (0.0237 in)
O24 USA and Canada 1979 1981 . . . . . . . . . . . . . . . . .  0.60 mm

(0.0237 in)
1 9 8 2 - . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 7 5  m m

(0.0295 in)
Then turn pump inwards unt i l  specif ied value is ob,
lained. Tighlen mounting bolts and recheck pump set,
t i n 9 .

lmport .nt !  In ject ion pump musr not  be rapped ot
knocked as th is  wi l l  aher  i ts  set t ing.
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Gtoup 23 Fuel system
lniection pum p, insta llation

AG9

Remove dial indicator and holder 5194. Instal l
plug with new seal
Tiqhtening torque I  Nm (6.5 f t  lbs) .

AGl  O
Connect cold start device
Press levef forward and turn sleeve 90' .  Ret ighten

Notel  Do not turn screw 2, otherwise i t  wi l l  be necess-
ary to remove cold start device and reset it on a test

AG11

Fil l  iniection pump with dieselfuel
Only necessary i f  pump has been drained or new
pump instal led. Fi l ter fuel before use. nNe

rilil |
AG12

Instal l  rear t iming gear cover
Clamp wir ing harness lo  le i t  s ide reta in ing boh on

AG13
Reconnect fuel del ivery and return l ines
Do not interchange connect ions. Return l ine connec
t ions are smal ler and marked OUT,

Tighrening torque 25 Nm (18 f t .  lbs).

L
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Group 23 Fuel system

(D

Reconnect tuel del ivery pipes
Tightening torque 25 Nm (18 f t  lbs) .

Instal l  plunger and vacuum pump
Check O rins, replace if  necessary.

lnjection pu m p, i nsta llation

AG14

AG 15

AG 16
Connect:
-  hoses to cold star t  device.  Remove c lamping p l iers
- wire to fuel va ve
-  throt t  e  cable and k ick down cable (auto)

Set throttle control
See inst ruct ion on page

AG17

176,  operat ions AX1 AXg.



Group 23 Fuel system

I
,i.
,l'

,il.

Fuel delivery pipes

AH. Fuel delivery pipes, replacement

Clean al l  conneciions thoroughlY

AH2

AH3

Remove
- vacuum pump and pump plunger

Blank off  ports and pipes to prevent entry of dir t .

ChecUreplace

lnstal lat ion
- connect del ivery pipes.

Tightening torque 25 Nm { '18 f t .  lbs.)
-  pump prunger ano vacuum pump.

O-r ing.
- check function and security. A few

quired before pipes are bled and

148



Group 23 Fuel system
Delivery pipes

AJ. Delivery pipes, replacement of one or more pipes

(Do not attempt to weld or repair  damaged fuel del ivery pipes. Damaged pipes must be replaced.)

( )

0
. / . /

Clean al l  connections caretul ly. Blow-dry pipes

AJ2
Remove vacuum pump and pump plunger
Remove pump retaining bolts. Place pump on
wheelarch and wi thdraw plunger f rom cyl inder  head.

I

I'

I

AJ3

Locat ion ot  c lamps is  impo ant .  Incorrect ly  lo-
cated c lamps can cause v ibrat ions and fuel  supply
problems may resul t .

Mark posit ion of clamps on pipes

Disconnect al l  pipes
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Group 23 Fuel system
Fuel delivery pipes

AJ5
Remove clamps securing pipe(s) to be replaced

Replace pipe
Do not  t ighten connect ions at  th is  s tage.

Check posi t ion of  rubber s leeve on p ipe.

AJ6

Instal l  clamps

0l)il e

{)il |
Tighten pipe connections
Tightening torque 25 Nm (18 f t .  1bs.)

Instal l  pump plunger and vacuum pump
Check/replace O r ings.

AJ8

AJ9

A J  1 O

Check operation and leakage

A few seconds is required before pipes are b ed ful ly
and engine runs smoothly.
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Group.23 Fuel system

AKl
Malfundions

Listed below ar6 malfu nctio ns which can occur if one
or more ofthe injectors is defective.
- one or more ol cylindsrs knock.

Notsl Do notconfusethiswith bearing clafter Chsck
injoctor ope16tion

- overheating

- unevon idle
- black exhaust smoke
- gXCeSSiVe fuel COnSumption.

AK2
Checking iniection oper.tion
1. Bun engine at above idle speed
2. Loos6n cap nuts on injoctors ong at a time. wl6p

sbsorping paper around iniectors to prevenr
spi l lage.

lfengins speed rcmains constant or if knocking disap-
pears, fault may be:
- delective injector
- detBctive heat shield
- leaking dolivery pip€.

Wectarc

333133;315 i usa/c€nad' 1e82-
068 130 2ol |  -  .
068130 201 K I  

ulner msrkets

DN 0 SD 193 0 = Usrcanad€ 1982-
DN = SD t93 = Other mark€ts

AK. lnjectors

S.s spg.ilicatlons tor ld€nritic.rton ot injectortyp6.

Removing iniectors

Inisctol
{complete} 't51



Group 23 Fuel system

AK3

Remove vacuum pump and pump plungel

Remove pump retaining nuts and place pump on

Withdraw plunger from cyl inder head.

AK4

Clean delivery pipe connections
Clean al l  connections thoroughly before disconnect-
ing prpes.

Disconnect delivery pipes
Blank off po(s and pipes to prevent entry of orn.

AK5

AK6

AK7

AK8

Remove inlectors
27 mm socket.
Remove heat  sh ie ids f rom cyl inder  head.

iniectors

Position iniectors

{t,, a
Remove soot etc.  f rom seal ing surfaces.
Place new heat shields in cyl inder head, see f ig.  ToF
que iniectors to 70 Nm (50 f t .  lbs.) .

Reconnect delivery pipes
Tighlening torque 25 Nm (18 f t .  lbs) .

Instal l  pump plunger and vacuum pump
Check/replace O{ ing.

Installing

152
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Group 23 Fuel system

AL. Recondit ioning injectors

Utmost  c  eanl iness must  be observed when work ino wi th in iectors.

Disassembly
A L 1

iD

D

WARNINGI Extreme care must  be taken when test ,
i n g : r i e c l o r s .  S p r a y  r e l e d s e o  l r o m  i n j e c t o r  i s  a t
such a h igh pressure that  i l  can pass through sk in
and cause b lood poisoninq i f  inadvel tedly  pointed

clean outer sudace of in jector
disassemble injector.  Care must be taken to ensure
that pa(s do not fal l  onto bench or f loor.  l f  nozzle
needle is dropped i t  must not be reused
immerse parts in clean diesel fuel  as soon as rhey

do not interchange pa s

Instal l  iniector in test equipment
B ank of f  fuel  re lurn p ipes wi th rubber p ugs and hose

AL2

Testing

a In jectors should be tested wirh c ean test  o i l  or
f i tered d iesel  fue1.  Under no c i rcumslances may
petro l /gasol ine be used because of  the r isk of  ex-

OThe use of  su i table evacuat ion equipment  to
remove d iesel  fumes is  law in cer ta in counnies
( inc l .  Sweden).

a lTpo' tdr t  lactors in  tes l ing i r jec lors are opening
pressure and whether  in jector  is  leakproof .  Spray
pat tern and noise are more d i f f icu l t to  assess and do
notg iveanexact indicat ionof  condi t ion of  in jector .
In jector  may funct ion sat is factor i ly  even though
spray pat tern and noise are found to be doubt fu l .

Upper noz2le

Washer,  adtusts

Cleaning,  checking

c ean a l l  pa s wi th c lean d iesel  fuel
use nozzle c leaner equipment  to c lean nozzle needle

-  replace damaged par ts .  Nozzle needle and s leeve
are matched and must  be replaced together .

AL3

Assembly
- wash off  rustproof ing compund trom new parts wi ih

clean petrol /gasol ine
- immerse parts in clean dieselfuel
-  assemble injector.  Torque to 70 Nm (50 f t .  lbs. l .

It
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Group 23 Fuel system

AL5
Check spray pattern

{Pressure gau ge disengaged).
Pump lever with short, quick strokes (4 6persecond).
Spray jet shou d be fair ly compact and stop abruptly.
ln jector  must  not  dr ip .

AL6
Check inlection sound
(Pressure sause disensased).
Slowly depress lever ful y (1 2 strokes per second).
In jector  should buz,  when fuel  is  emi t ted.

AL7
Check opening pressure
(Pressure gau ge engaged. )
Slowly depress lever  and check opening pressure.

Opening pressure check value:  12-13 MPa (1700-1850

l f  incorrect ,  leak lest  b€fore adjus l ing pressure.

ALA
Leak test

lncrease pressure ro 11 MPa {1560 psi) .  Maintarn thrs
pressure for 10 seconds. Fuel must not drop from in
eLlors. A rro sl  rol /  e rs however acLcplao e.

i)rl I

|l I

Ia

j,: I
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Group 23 Fuel system
Cold start device

L9

Adlust ing opening pressure

Sett ins value :  12.s-13.5 MPa (1780-1920 psi) .

Remove injector from test equipment.  Disassemble
injector and adjust openins pressure by repiacing

- to increase open ing pressure = f i t  a rhicker washer.
-  to decrease opening pressure = f i t  a thinnerwasher.

0.05 mm change in thickness is equivalent to ap-
prox. 5 kPa (7 psi) .

-  shims are avai lable infol lowing sizes: '1.00-1.95 mm
at 0.05 mm increments.

Reassemble injecror.  Torque to 70 Nm (50 f t .  lbs.) .

D

ID
AL lO

Remove injector lrom test equipment
Cover end wi th protect ive cap.

Take care not  to  damage nozz e when instat  i , ,s  , f lec,

AM. Cold start device

AM1
General
Cold sta device may onty be adjusted on a specia l
test  bench,  when connecled to in ject ion pump.

However a serv ice che€k can be carr ied out  on an
insta l  ed in ject ion pump.

Notel  l f  co ld s tar t  device does not  funct ion the fo tow
i n g  w i l l  o c c u r

cold sta r t ing d i f f icu l t ies
blue whi ie  exhaust  smoke

- engine wi l l  not  s t . r r  ar  remperatures betow 10"C
(-14"F) .

AM2
Operation check
Measure id le speed when engine is  cotd and hot .
Cold engine (below 20"C = 68"F)  = approx.3.3 r /s
(200 r /min)  more than w.rm ensine id te.

With warm engine,  lever  on co d s lar t  device snoutd
not  contact  lever  on in ject ion pump.

ld e speed (warm engine)  = 12.5 r /s  {750 r /min) .

1 5 5



Group 23 Fuel system

Preheati ng system 1 979- 1980

AN. Preheating system
1979-1980

&
\5

c

{)i) a

(1 |

{ll l I

rl

Fue l  va lve  (so leno id  va lve)
nd ica tor  lamps fo r  lns l ruments

A Temperature gauge sender
B Fuel  va lve (solenoid valve)
C lndicalor  lamps ( ins i r !ments)

E Glow plug

K Connect ion panel  and serv ice output
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Group 23 Fuel system

B

Pre h eati n g system 1 979 - 1 980
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Gtoup 23 Fuel system
Prcheating system 1981

AO. Preheating system
1981

Turn  s lgna ls  and hazard  warn ing  l igh ls

With efiect trom 1981- hodels:

B lock lng  fe lay  d iscont inued s ince  new
cont ro l  !nh  incorporares  a  swi tch  wh ich
d isengages g low p  ugs  a f te r  en9 ine  nar l ,
even i f  con t ro  un i i  ma l func t ions .

A Tehperaru fe  ga !ge  sender
B Fue va lve  (so leno id  va lve)
C Ind lca tor  lamps ( ins t ruments l

E  G ow p l lg

G Connect ion  pane l  and serv  ce  ou tpL t

rl)'rL I

{r I

{ul

i , l

t

B L
S B

G N

tr-8to
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Group 23 Fuel system

Prehealing system 1981
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Group 25 lntake and exhaust syste.rs

Group 25 Intake and exhaust systems
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Group 25lntake and exhaust systems

AP. Intake manifold/exhaust manifold

I nta ke m a n ifo I d /exh a u st m a n i fo I d

Exhaust manitold
Always use new nuts when instatt ing manifotd.
a Tightening torque 25 Nm (18 ft.  lbs.)

Seal ing r ing between intake mani lold and in-
take hose

Introduced July 1981.
Seal ing r ing is used to prevent oi l  leakage from intake
manifold -  hose connect ion.
I t  can also be f i t ted to vehicles manufactured before
J u l y  1 9 8 1 .

Note! Intake manifold mating sudace must be cleaned
before instal l ins seal.  (P/N 1257809 2).

Intake manitold

a Al len screw = 6 mm

a Turn gasket with green side facing cyl inder head
a Tightenins torque 25 Nm (18 f t .  lbs.)
Arrow on intake manifold hose must poinr rowards
manifold otherwise crankcase breather hose may con,
tact bonner (hood).

1 6 1



6rouD 2S lntake and exhaust svstem
Exhaust system

AR. Exhaust system

St i f fenins p ipe (only
on ear ly  245 models)

a New seals should be used throughoutwhen instal l -
rng new exhaust systems.

a S t e e l s e a l s i n f l e x i b l e j o i n l a n d e x h a u s t b r a n c h p i p e
need only be replaced i t  damaged.

a Exhaust pipes must be inserted approx. 40 mm
(1.6 in) in si lencers

a Clearance between exhaust pipe and body should
not be iess than 20 mm (0.8 in).  Rear si lencer is
marked " lN".

Installing complete exhaust system
Fol low instruct ions below to ensure stressJree in-
stallation of exhaust syst€m
1. Slacken two bolts securing mounting bracket to

gearbox transmission,
2. Posit ion front pipe and t ighten nuts and botts ior

front pipe -  branch pipe.

3. Tighten retaining bolts for mounting bracket- f ront

4. Tighten two bolts securing mounting bracket to
gearbox transmission.

5- Al ign complete exhausl system.
6. Tighten clampsjoining si lencersto pipes.
7. Tighten nuts at f iont pipe joint .

8.  Ensure that exhaust system cannot str ike body, ad-
just if necessary.

D20



Group 26 C;.joting systetil

Group 26 Gooling system
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Group 26 Cooling system

Testihg, coolant

AS. Cooling system testing

AT. Coolant

as1
Connect tesl bump b6twe6n ffidiator and oxpansion
tank as shown adiacent.
Increase pre$ure and check opening pressure ol ex-
pansion tank cap. Also ch€cl tor leakag€.
Openins pressure: Type 1:6F-85 kPa {9.12 psi}. Type 2
{introduced sprins '1982)r 100 kPa (14 psi).

Pfessure should remain constant for at least 30

NotelDo not run 6ngin6wh€n levelofcoolanl is low
since high local t€mp€ratures can result which may
cau6e the cylinder head to crack.

ATl

Sioce aluminium is us€d in the €ngines, active corro-
sion protection is nec€ssary in the coolantto help pre-
ventcorrosiondamage. lJs€ genuineVolvo blue-green
cool6nttype C, diluted with clean water in proportions
of 50/50. This mixture helos to Drevent corrosion and
frost damage. Neverfillthe cooling system wlth water
alone. The coolant sholld be chang€d r€gularly since
the corrosion Drotactive additives in the coolant lose
their effect in timo.

Topping.up cooling sFtem

Use same tvDe ol coolant a6 befor6. Do not mix
different tvoes of coolants.

Replacing cool.nt
Alwrys use typ€ C blue-green coolant. Rememberto
replace decal (P/N 1331473-71 on exp6nsion tank if

,@

rEr

oirc ft rlly^isu IYp c li plfy[D ryrsysrr*rTsiyon. r[ io.i iiliiiiii-iia iuii iiiri i[oii-viiiil'du u uL
nLto *m euuiii rroffi-liiuiiTii c iiiiiiifvsrri-E
mortcTE0 rq rrf rop uf y&n R0ur{0 wttl] HAtr tvr
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Gtoup 26 Cooling systefi

gJ

Roplacing coolant
Cooling system need not be ftushed when reptacjng
type B coolant (blue)with type C lbtue,green,,  srnce
these coolants can be mixed.
However,sincetype A(red) andtype C (btue,sreen) are
not mixable i t  is necessary lo f tush coot ing system
priorto f i l l ing type C cootant.
Described below are two different methods for orarn-jng coolant,  (1)wi lh f tushing and {2)without f lushing.
pr ior to f i l l ing type C cootant.

(1) Draining coolant
system

Coolant, replacement

without f lushing cooling

AT3
Jack-up vehicle
To prevent  sp i l lages when coolant  is  dra ined,  ra ise
vehic le at  f ront  r ight  jack ing point .  Cootant  wi  then
run a long splashguard in to dr ip  pan.

Place dr ip pan beneath le f t  s teer ing rod.

AT4
Drain coolant

{No drain taps on engine)
Unscrew expansion tank cap.
Disconnect lower radiator hose from radiator and

Disconnect baltery ground lead

Fil l ing
See ATlF12.

AT2

1 6 5



Group 26 Cooling system
Coolant, replacement

Coolant, Eplacement
Draining .nd llushing cooling system

Draln cooling system
Pl6ce drip pan beneath left
splashgu6rd.

Disconnect lower radiator
nousrng,

AT5

sido of engine behind

hose from thermostat

Disconnect hoses from heater control valve {on
firewall). Point lower hose down.

Flushing

Flush er(pansion tank clean
4T6

AT7
Flush engine clean
Connect upper heater hose (at rearlto tap and flush
engine until clear water appears at lower (heater)
hose, Contidue to flush torafurther 2 minutes.
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Group 26 Cooling system

AT8

Flush heater clean
Set heater controls to MAX heat.
Connect upper pipe to tap and f lush unti l  clear water
appears from lower pipe.

AT9
Reconnect all hoses
Water hose f rom thermostat  housing is  connected to
lower p ipe on heater  contro l  va lve.

Coolant, replacement

AT12

Fi l l ing

A T l O

Bleeding of cool ing system

Disconnect upper hose from cold start  device. Place
drip pan beneath hose and hold hose level with top
level of  expansion tank.

A T 1 1

Fi l l  coolant

Capacity:  D 20 = a.1 l i t res (8.6 US qua(s)
D 24 = 9.3 l i t res (9.8 US cua s).

Set dashboard heater control  to MAX. Add coolant
through expansion tank cap.

only type c {blue-green} coolant is to be used.
Turn on engine and warm-up for 5 minutes. (Expan-
sion tank cap removed).  Add coolantduringthist ime.
Connect hose to cold start  device. Fi l l  coolant to
mouth of expansion tank {above max} and screw on
cap again.

Replace decal

Attach new type C decal to expansion tank.

oircrr|| {Ytv^rsu ryr N ̂i 4fy[0 xyrsysr$4rT ih riosr-
;ilgo01",llll"_1T.Y";'**, a'" aurT rto fN Dft v^Trff ocN rN orL

voLvo cool rr iyft c.cooirrc sii;-E'norfcTfo r0 ,.r roe ur rui 40rrD urF H^!f {^rfR rr0 !^1. v0rvo

ifilnr ff L0ur0r ANn6lL woLvo a4 c v^r8Ll JLSoUA ?pal
vrc irort €^u Morlt fi{lcrL rYPr c



Group 26 Cooling system

Thomostat

AU. Thermostat

AUl

Replacement
- replace thermostat and seal
- arrowon thermostat must Point uP

AU2

Testing
lf nec€ssary test thermostat in hot w€tet
Thermostat should:
- start to op6n at 87'C {188fF)
-be lully open at 102"C {216"F}. Min opening gap

= 8 mm {0.3 in).
- "87'C +

E;i02"-CTmm
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Group 26 Cooling system

ID

AV. Coolant (water) pump, replacement

Specia I tools : 51 87, 51 88, 5 1 97

Disconnect battery ground lead

Coolant (water) pump

AV1

AV2

Jack-up vehicle

To prevent spi l lages u/hen coolant is drained, raise
vehicle at f ront r ight jacking point.  Coolant wi l l  then
run along splashguard into dr iP pan

Place dr ip pan beneath lef t  steer ing rod.

AV3
Drain coolant
{No drain taps on ensine)
lJnscrew expansion ta nk cap.
Disconnect  lower radiator  hose f  rom radiator .  Discon
nect  lower hose f rom thermostat  for  co ld star t  device

Remove

cool ing fan wi th spacer and pul ley
fan bel ts  and power steer ing pump bel t
f ront  t iming gear cover .

1 6 9



Group 26 Cooling system
Coolant lwater) pump

;>

AV5

Remove vibrat ion damper center bolt

Use 5187 to prevenl pul  ey from rotat ing, and wrench
5188 to unscrew bolt .  l t  may be necessary to turn
enq ne sl ight ly so Iha( 5187 rests on lan oearing.

AV6
Turn engine approx. 1/4 turn anliclockwise
Use w.ench 5187.

By turn ing engine ant ic lockwise,  s lack in  bel t  wi l l  move
io dr iv ing s ide,  making i l  easier  to  remove and insta

AV7
Remove vibration damper
Remove 4 bolts (arrowed). Al len key 6 mm.
Pull off vibration damper. Note crankshaft gear may
sometimes stick to vibration dampe.

{

(

I
'6i

}Y
7

AV8

{ rli

{ ril
I
I

Remove lower t iming gear cover

AV9
Detach mounting bracket lor cooling lan and
alternator and place on one side
Remove mounting bolts (arrowed)and press bracket

1 1 0



Group 26 Cooling system
Coolant (water pump)

AVl0
Mark position ol timing geal belt
Mark belt, camshaft sprocket and crankshaft gear.
Mark in front of a cog. Also idenrify outside and top"
side of gear belt.

lmportant
Belt must be titted in exactly same position as
found otherwise valves may contact pistons and
cause serious engine damage.

Remove gear beli

Slacken coolant pump
Coolant may leak when
Lift off belt.

A V 1 1

mounting bolts and belt .
bol ts are slackened.

AVl2
Remove coolant pump
Remove cover panel and retaining bolts for coolant
pump,
Move panelto one side and remove pump, Take care

AV13
Clean
Clean contact surface for pump on cyl inder block. 0ry
offcoolant from cyl inder block, gear etc.

1 7 1



Group 26 Cooling system
Coolant lwater) pump

A V 1 4
Inslal l  new coolant pump

Grease new O-r ing and place i t  on pump. Do not use
permatex or other types of sealers.

Move cover plate to one side and mount pump on
eng ine. Pump retaining bolts shou ld only be attached
loosely at thls stage.

AV15

(

IInstal l :
-  cover  p late reta in ing bol ts ,
-  moLnl ing b acket  for  cool ing fan d l rernator .

AV16
Instal l  gear belt
Make sure thai belt is fitted in exactly same
position as before
Al ign ident i f icat ion marks on bel t ,  camshaf t  sprocket
and crankshaf t  gear .

{rrl I

{r
I t  is  ext .emely imponant  that  bel t
same posi t ion as before.

Tension bel t  by moving coolant
Tighten pump mount ing bol ts .

is fitted in exactly

pump (by hand).

1 1 2



Group 26 Cooling system

0

AV17
Instal l  lower t iming gear cover and vibration
oamper
Damper can only be f i t ted in one way. Pin on
crankshaf t  gear  mLrst  f i t  in  v ibrat ion damper.

To.que inhex bol ts  ro 20 Nm {15 f r  bs) .

A V 1 8
Install center bolts

Smear threads and mating surface with sealer P/N
271961-9.

Use wrench 5187 {rest on cool ins fan journal)  ro hotd
vibrat ion damper. use wrench 5188 to torque centre
bolt  1o 350 Nm (255 f t  lbs).
lmportant!  Torque 350 Nm a ppl ies only i fwrench 5188
is used. Also torque wrench must be in l ine wrrn
wrench 5184.

AV19
Set belt tension
Turn engine approx. 1/4 turn anticlockwise. Adjusi
tension by moving coolant  pump. Use gauge 5197 to
check tension.  At tach gauge to bel t  and set  to  12.5
uni ts .  Stretch bel t  unt i l  mark on gauge p lunger is  f tush

Coolant lwater) pump

hand and recheck/adjust

I
io
l

Depress bel t  s t rongly wi th

AV2O

lnsta l l :
-  f ront  t iming gear cover
-  cool ing fan wi th spacer and pul ley.  Torque bol ts  to

9 Nm (7 f t  lbs) .
-  be t  fo '  power stFer : rg punp ard tan be ts
-  radiator  Connecl  hoses (a lso hose to cotd srar t



Group 26 Cooling system

Coolant (watet) pump

AV21

Bleeding of cooling system
Disconnect upper hose from cold start device. Place
drip pan beneath hose and hold hose levelwith top
edge of expansion tank.

AV22

Fill coolant

Capacity i  D 20 = 8.1 l i t res (8.6 US quarts)
D 24 = 9.3 l i t res (9.8 US quarts).

Set dashboard heater control  to MAX. Add coolant
through expansion tank cap. Only type C (blue'gr€en)
coolant is to be used.

Turn on engine and warm-up for 5 minutes. {Expan-
sion tank cap removed).  Add coolant dur ing this t ime.
Connect hose io cold start  device. Fi l l  coolant to
mouth of expansion tank (above max) and screw on
cap again,

AV23

Replace decal
Attach new type C decal  to  expansion tank. (rrl 6
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Group 27 Engine contrcls

Engine controls,  adjustment

Group 27 Engine controls

Gontents

Oporation
AX1-S



Group 27 Engine controls

Adiustment

Disconnect link
pump

AX. Engine controls,adjustment

AXl

Disconnect cold start devico

lf engine is cold. cold start device must be discon-
nected priorto sd,usting engine controls.

Slacken screw 1. Push leve r fo rwa rd and rotat€ sleeve
90'.

Notel Do notturn screw 2, otherwis€ itwillbe necess"
ary to remove cold start device and r€set it on a tesl

AX2

rod from lever on iniection

AX3

Adiust throttl€ cable
Turn cable nut until cable is taul. Position of throttle
drum must not be affected, drum must contact idle
stop.

AX4

Check tull thlottlc position

Depress accelerator pedal to floor. Throttle drum
should conlact full throttle stop.
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Group 27 Engine contrcls
E ng i ne contro ls, adj u stm ent

Autontatio transmission,
Adiust kick-down cable
Depressaccelerator pedal tofloor, Cable should move
approx,52 mm (2.05 in)between idle and ful l thrott le
Dositions.
Csbl€ should be taut in idle position. Distance bet-
ween cl ip on cable and nut should be 0,25-1.0 mm
(0.01-0.04 in).

Reconnect link rod to levei

AX7
Adiust link rod, full throttle position
Turn throttle drum to fullthrottle position.
Adiust length of link rod so that pump lever contacts
adjustment screw Ior fast idle,

Adiust link rod, idle position
Release drum so lhat it contacts idle stop.
Adjust link rod balljoint so that injection pump lever
contacts idlo (low) adjustment screw.

Readiust link rod

Repeat operaiions X6 and X7 until 0.3 mm {0.012 in)
clearanco is obtained between throttle drum and full
throttle and idle stoos.
Reconnectcold start device as applicable,
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Cold start device .

Fault tracing pr€-heating (glow plug) system
-  Comp le te  check  o f  p re -hea t i ng  sys tem. . . .  . . . . . . . . . .  . . .  . . .  . . . . . .  FT l -FT5
-Specif ic fault cases. based on complete ch€ck ,.. , . . . . . . , . . . . . . . .  FT6-FT14
- lndicator l ight i l luminates when engine is warm ... . .  . . . . . . .  . . .  . . .  FT15
-Wiring diagrams

t€
Ar0

A11-A14

Fault Tracing

Diesel engines are basically rugged in design and
are designed for long s€rvice life.

Except during major ov€rhaul, most servicing is
confin€d to the tuel system.

Gontents

Summary of fauh symptoms and reasons.. ... ,

ExamDles of taults
-  Heaw smoke  a f t€ r  co ld  s ta r t . , . . . , . . , , . . , . .
- Engine does not stan
-Eng ine  canno t  be  s topped . . . . . . . . . . . . . . . . .
- Eng ine 6ta rts to smoke and clatters hoavily aftsr rsplacing fu€l injoc'tion pump
- Engine clatters heavily after replacing or repairing injectors or fuel deiivery pipes

Excessive smok€
- Black smoke
- White smoke.
- Blue smoke

Analysis of exhaust smoke will provide useful in-
formation on determining fuel related problems.

PW

Fault treing



Fault tracing
- Summary -

Summary of fault symptoms and reasons
The fault svmptoms are l isted numerical ly according to:
- l ikely occurance, ease in checking and logical sequence.

EXAMPLE: Under each symptom are a group of
numbers- No. 1 would bethe f irst i tem to check,
then No. 2 and so on,
unti l the SYmptoms

NOTE: S system (Batte starter, etc., rs

(il

{r

{

(

tautthas [--T--J--T--a

l""T*./ I /"1 / I

l/,!1-/ lfle,
krkl'lglf,,ffi

,M
NOTE: Startrng system (Banery, $aner, erc.J

assumed to be in good condit ion

/ i

;{ Relsons for laults

Flel system
Fuel valve (stopping valve)in the injection pump
Injection pump sucks air (leakage between fuel tank and pump)
Fuel lealage {leakage between pump and delivery pipes or
other external fuel leaks)
lce or paraffin in fuel lines or fuel filter (wintertime)
Injection timing incorrect
Pre-heating system (see wiring diagrams).

Cold start device
Faulty injection pump
Fuel {ilter blocked (drain condensation water)

Fuel lines blocked
Faulty injectors
Mix up o{ hollow screws in pump for feed and return lines
Incorrectly adjusted for high alt; tude
Injection pump bracket loose/damaged
lncorrect low idle setting
Incorrect high idle setting
Return line blocked

1
2
8

3
7

'10

6
12
4

I
1',I

6
5

3
I
2

1

7

8
10

2
1

I
3

4
6

5

5
4

11
6

7
8
1

2

l

3

5
8

9
6

7

2

I
1

1
6

10
12
5

8

l

3

9

6

4

2
I

4
5

10
6

7

4
I

5

3
2

11
2
5

6
1
3

1

Other faults

Engine mounts loose/damaged
Air cleaner blocked
Exhaust system blocked
Incorrect accelerator control setting

5 4
1 l
12

7
8 1o

13
14

7
8

3
2

Engine mechanical faults
Incorrect oi l  viscosity for cold temperatures
Compression low/uneven
Incofiect valve clearance
Water leakage
High oi l  consumption

180



Fault tracing
-Examples of faults-

Examples of faults

Heavy smoke after cold start
Poor fuel quali ty.

Check the cold start device by checking idle
speeo,

ldle speed should be approx.200 rpm higher
with cold engine. ldle speed at normal operat-
ing temperature should be 800 rpm.
At normal operating temperature. the cotd
start lever should not touch the lever on the
injection pump.
After setting low idle speed, the automatic idle
increase device must be checked and adjusted
it necessary. The gap between control lever
and ball  stud should be 12.7mm (0.5") as

Cold start device
12.7mm (0.5")

Engine cannot be stopped
The fuelvalve (stopping valve) in the injection
pump does not close. l t  is a solenoid valve.
Increase momentarj ly to high engine speed
and try again to switch offthe start key. lf this
does not helD:

-Vehicles with manurl transmission:
Engage 3rd or 4th gear, depress the brake
pedat and release the clutch pedal.

-Vehicles with automatic transmission.
Use the emergency stop lever on the injec-
t ion pump, see i l l .  below.

Emergency stop level

Engine does not start
Check the fuel valve (stopping valve) in the
injection pump. No fuelwill reach the injectors
if the valve does not open (listen for audibie
cl ickl.

The voltage at the tuel valve solenoid must be
a t  l eas t  10  vo l t s  t o  open  the  va l ve ,  and
minimum I volts to remain open (startetmotor
engaged).

Engine starts to smoke and clatter
heavily after replacing fuel iniection
pump
The injection pump might be inco rrectly timed
or assembled (distr ibutor plunger 180. re-

Check basic injection timing. lf correct, try
another injection pump.

Engine clatters heavily (sounds like
bearing failure) after replacingi repair-
ing iniectors or fuel delivery pipes
An injector might have jammed open. The
combustion is out of control when accelerat-
I n g .

Loosen the cap nuts to one injector at a time.
The compression pressure will reveal visible
bubbles at the cap nut ot a stuck injector,

Note: Clean cap nuts before loosening



Fauh tmcia
Excesgve snoke

Excessive smoke

Excessive digsel smoke is usually caused by
incomplete combustion.
Rgasons may be engine condition, fuel or fuel
iniection equipmgnt. Driving and traflic condi-
tions may also contribute. Frequent acceleralion
in city traffic willcause large quantites of exhaust
gases.

White oxhaust smokg (cont.)

NOTE:
White exhaustsmoke can also be caused by wa-
ter leaks into the exhaust system orcylinderhead.

Possible causes for white smoke:
- Pre-heating system {glow plugs}not operating.
- Low compresson pressure,

- Low operating temperature.
- Defective injectors.
- Late injection timing.
-Water leakage (cyl inder head gasketl.
- Cold start device not operating.

Blue smoke
Caused by incomplete combustion and contents
oJ condensed fuel particles.
Can also becaused by excessive oilconsumption.

Possible causes Ior blue smoke:
- Late injection timing.
- Delective injectors.
- Heat shield under injector damaged or missing.
- High {uel consumption.
- Low operating temperature.

CAUTION

Because of the generally low smoke level, it may
be tholght possible to increase engine perfor-
mance by enrichening the air-fuel mixture

However, prolonged excessive enrichment will
not increase power output and will in fact cause
unnecessary increased engine wear.

Moderate fuel mixture enrichment willsharply in_
crease exhausl temperatures and combustion
pressures without any corresponding power gain.

(r

(

{ ,1

(

I

I

rl I

Excessive diesel
causeo by poor
start oevrce.

smoke after cold start may be
flrel quality or defective cold

Black smoke
Caused by too much fuel. The carbon content in
the exhaust gases becomes noticeable. Causes
may be:
- Poor fuel quali ty.

- Dirty air cleaner ( insuff icient air supply).
- Excessive iniection.
- Worn injectors.
- lncorrect f!el.
- Low compressDn pressure,

- Considerable backpressure in exhaust system
{clogging).

White smoke
Occurs mainly during cold starter and is caused
by insufficient fuelsupply.The smoke consists of
condensed fuel particles. The combustion speed
is low and the fuel particles have longer time to
condense.

(cont.l

I
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Fault traciw

Injectors

Ma]functions
One or sevoralofthe following malfunctions can
occur:

-One or several cylinders knock
NOTE: Do not confuso with bearing clatter.
Check injector operation.

- Overheated enging.

- Reduced power output.

- Uneven idle.

- Black exhaust smoke.

- High fuel consumption.

Checking iniector operation

1 .
Rln the engine at increased idle speed.

2.
Loosen the cap nuts atthe injectorq one at a time.
Wrap absorbing paper round the injectorsto pre-
vent luel spill,

lfthe idlespeod remainsstable or if knocking dis-
appears, the fault might be:

- defective injector
- defective heat shield
- leaking delivery pipe

For further test, remove the injectors and test in
a test machane.

A3



Fauft naciry
Cold stdt't device

Cold start device

The cold start device c€n only be t€sted on a test
bench together with tho injection pump

A simple op€ration test can be performed wath-
out removing the cold start devica from the
€ngine.

signs of cold start device malfunction:

- Cold €ngjne hard to start.

- Engine does not start at tempgratures below
-10'C = 14'F.

- Blue-whit€ exhaust gas€s.

Operation ch€ck
check idle speed cold and at normal operating
temperature.

1 .
With cold engine, below 2O'C = 7O'F. engine
idle speed should be approx 95o rpm (2Oo rpm
more than warm).

With enginewarm al normal operatang tempera-
ture:

- Engine idle speed should be 750 rpm.

- The cold start device lever should clear lever on
injection pump.



Diesel engine
-Prc-heating system-

Pre-heating syste
Basic operation of system:

-The system is switched on when the start key is turned to driving posit ion l l) .  The pre-heating t ime
depends on coolant temperatures. The dashboard indicator l ight wil l  stay on approx.:

1980 MODELS
45 seconds at -2O'C = 4'F.
25 seconds at 0'C : 32'F.
15 seconds at +20'C = 68'F.
0  seconds  a t  +50 'C  =  112"  F .

1981  &  ON
9 seconds at 20'C = 4'F.
6 seconds at 0" C : 32'F.
4 seconds at +20" c = 68" F.
0 seconds at +50' c : '112' F.

if

-The glow plugs remain ON approx.20 seconds afterthe indicator l ight has gone outfor 1980 models
and aoorox.7 seconds for 1981 and or,.

-Ihe glow plugs are ON when the starter motor operates. The glow plugs are cut outwhen the engine
starts and the stan key is turned back to position ll.

-To repeat a start;ng attempt, the start key must be turned back to position I to switch on the pre-
heating system.

-The system also comprises a blocking rclay on 1980 models, on 1981 and on thisfunction is part ofthe
control unit.  l t  wi l l  interruptthe electr ical circuit between the control unit and the relay forthe glow
plugs when the alternator stans charging.

Fault tracing pre-heating (glow plug) system

Reler to the wiring diagrams at rear of manual during fault tracing. The pre-heating system is an
electr ica I system and the wiring diagrams are necessaryto understand and correctlytrouble-shootthe
pre-heatrng system.

Complete pre-heating system

iif

(0 check of

100. F)Engine should be cold (max. 40'C =
when starting the system check.

start  key to intermediate posit ion ( l ) ,  then to
dr iv ing posit ion 1l l )  to obtain a new cut- in
penoo.l f the pre-heating system shuts OFF, t irstturn

((l

FTl

Connect a test lamp across glow plug
terminal and ground.



Fault thcing
4low plug system-

Y9.'P i"

Ffz

Check function of test lamp and
indicator light (on instrurnent panel
in vehicle)

CASE A
Indicstor light OUI
Test light OUT.
-lndicatesfailure at the controlunit. See FT6.

CASE B
Indicator light ON.
Tesr light OUT.
-lndicates failure at the glow plug relay. Soe

FI8.

CASE C
Indicator light OUT.
Te3t light ON.
-lndicates failure at temperature sender or

control unit. See FTl3.

Indlcator light ON,
Test light ON.
-Proceed on FT3, ne) .

Fn|
Check ON-time for indicator light and
test light.
Turn start key to intermediate position 0) and
then to driving posit ion ( l l) .  ON-time for
indicator light should be according to coolant
temperaturg, see diagram.
Forengines priorto 1981 Test light at glow plug
terminals should remain ON for approx. 20
seconds aft€r indicator l ight is OUT. For
engines 1981 and ohward the test lightshould
rcmain ON for approx. 7 seconds.
ON.tlmo incorect (too shortli
Try a new control unit, lf ON-tim€ still is too
short, try a new temperSture sender.

ON-time @roct:
Proceod on FT4, next.

'*i1
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voltage
terminal 50

-Glow plug system-

FT4
Check operation with starter motor
operating
Test light should illuminate. indicating voltage at
the glow plugs.

Test light OUT:
Starter motor engaged, use the test lamp to
check voltage at terminal 50 (blue yellow wire)of
the control unit,

Voltage:
Indicates a faulty control unit.

No voltagel
Indicates open circuit between connector and

(Connector located under carpet next to control
panel le{t support).

Test light ON:
Proceed on FT5, next.

Ft5
Check glow piugs. one by one
Start key in position O.
Removethe bar between theglow plug terminals.
Connect the test light across battery PLUS and
one glow plug at a time to check that current
passes through the glow Plugs.

Light OUT at one or mo.e glow plugsi
Indicates faulty glow plug.

Light ON
System checked OK.

End of completo system check



Fault tacing
- Glow plug sysEm -

FT2, case A

Test light and indicator light should illuminate.

Indicator light OUT.
T€st light OUT.
- lndicates Jailure at the control unit.

First check that cut-in period has not expired or
that coolant temperature is too high.

FT6
Check voltage at terminal 15 of the
control unit (do not disconnect to test).

Blue-red wire. Use test lamp to check voltage. lt
should illuminate.

No voltage:
lndicates open circuit between fuse box and con-
trol unrt,

Voltage
Proceed to FT7, next.

( ,  (

(

vol lage terminal 86

Fr7
Check ground terminal 31 of the
control unit
Black wire. Connect test lamp across battery
PLUS (or fuse box PLUS terminall and terminal
31 of the control unit.
Test lighl should illuminate.

No voltag€r
Indicates fault in ground connection.

Voltage:
Indicates control unit failure.

FT2, case B fIndicator light ON.
Test light OUT.

Indicates {ailure at the glow plug relay.

FT8
Check voltage at terminal 86 of the
glow plug relay
Yellowwire. Use test lamp to check voltage. lt
should i l luminate.
Voltage:
Connect the test lamp across battery PLUS and
relay ground terminal (black wire). The test light
should illuminate.

Voltag€: lndicates faulty glow plug relay.

No voltagg: Indicates incorrect ground connec
t|on.

No voltage
Proceed to FTg, next.

(



Fauft taciw
- Glow plug syslem -

FT9
Check voltage at terminal G of the
control unit
Blue wire. Use test lamp to check voltage. Test
light should illuminate.

No voltage:
Indicates a faulty control unit.

Volt.go
Proceed on FTlq next.

voltage lerminal 30 FTl O
Check voltage at terminal 30 of the
blocking relay (1980 only)
Blue wirc. Use test lamp to check for voltage.
Test light should illuminate.

No voltage
Indicates open circuit in wire between contrct unrr
and blocking relay.

Voltage:
Proceed on FT1 1, next.

FT1 1
Check voltage at terminal 87 ol the
blocking relay (1!|80 only)
Yellow wire. Use test lamp to check voltage.
Test l ight should i l luminate.

Voltage:
Indicates open circuit in wire betlveen blockino
relay and glow plug relay.

No voltage Glod<ing relay does not operatsl:
Proceed on FT 12, next.

voltage terminal 86

FT12
Check voltage at terminal 86 of the
blocking relay (1980 only)
Blue-yellow wire. Use test lamp to check
voltage. Test light should illuminate.
No voltage:
Open circuit in wire between fuso box and block-
Ing relay.

Voltage:
Connect test lamp across battery PLUS (fuse box
PLUS}and ground terminalS5 ofthe blocking re-
lay. Tert light should illuminate.

Voltage:
Indicates fauhy blocking relay.

No voltage:
Indicates open circuit in wire between blocking
relay and instrument panel,
OR
fault in the instrument printed circuit.



-Glow plug system-

FTz, case C

ground
terminal K

Indicator light illuminates when engine is warm

Indicator light OUI
Test light ON.
-lndicates fai lure at temperature sender or

control unt.

FTl3
Disconnect wire at temperature sender
lndicator l ight (on dashboardl should i l luminate.
Make sure wire is not inadvertently grounded.

Indicator light ON:
Indicatesthatcircuitlrom temperature senclerto
indicator light is correct
AND
a tault in temperature sender, Try a new one.

Indicator light still OUT:
Proceed to FT14, next.

FT 14
Gheck ground connection at terminal K
of control unit
Yellow wire. Connect test lamp across battery
PLUS (Juse box PLUS) and terminal K. Test
l ight should i l luminate.

Voltage:
Indicates deJective indicator lamp
OR
defective wire between control unit and indicator
l ight
OR
fauh in the instrument printed circuit.

No voltage:
lndicates:
-DeJective control unit
-OR grounded wire between temperature

sender and control unit.

Preceding fault tracing assumed that engine
tempe€ture was below 40'C = 100" F and that
the faults occured within the low temperature
range. However, the indicator I ight could also
i l luminate with engine warm (at operating
temperature),

FT 15
Check temperature sender circuit and
temperature sender
Disconnect wire at temperature sender. Ground
it and turn start key to driving position (ll).
Check indicator l ight.

Indicator light illuminates :
Indicates open circuit in wire betlveen temper-
ature sender and control unit
OR
defective control unit.

Indicator light does not illuminate:
Indicates faulty temperature sender.

(
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Glow plug system
Diesel 7980

Glow plug system
Diesel 1980 -

Legend:
A Temperature sensor
B Stop valve
C Indicator light
O Sta.t switch
E Glow plug
F Glow plug relay
G Blocking relay
H Control unit
I Fuse box
K Remote starter

pick-up point

Start key ON
Coolant temperature below +50" C = 122" F

130836

Blocking relay (G)is grounded through
voltage regulator and alternator circuit when
alternator is not charging.
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Glow plug system
Diesel 1980
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Glow plug system
Diesel 1981 -

Glow plug system
Diesel 1981-

Legend:
A Temperature sensor
B Stop valve
C Indic6tor light
D Start switch
E Glow plug
F Glow plug relay
G Remote starter

pick-up point
H Control unit
I Fuse box

I 3 3 2 3 4

Start key ON
Coolant temPerature
below +50'C = 122'F

Starter motor op€rating

q3323?



Glow plug system
Diesel 1981-
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