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THE LT WORKSHOP MANUAL CONSISTS OF THE FOLLOWING BOOKLETS:

Repair Tithe/Contants Repair Titht/Contants

Group Group

MAINTEMAMCE

Engines and infarmation sources

5 SPEED MANUAL GEARBOX DOE AND
FINAL DRIVE

Technical data)Settings 34 Caontrals, housing
Tightening torgques/Sertings 35 Gears, thatts ,
Delivery Service 3% Final drive, differential
Standard Service
Identification plate, chassis and engine nurmbsLes
Lifting vehicle
Tenwing RUNMING GEAR LT 268/31/35
44 Frant suspension
4 Haar ELEpnEion
2 LITRE PETROL ENGINE 44 Whesels, tyres, whesl alignment
46 Brakes — Miechanism
10 Rermoving and installing engine 47 Brakes — Hydraulics, regulanor, servo
13 Crankshaft group 4H Steering
i5 Cylinder haad, valve gear
13 Lubricatian
18 Cealing
20 Fual systarm AUNMING GEAR LT 40/45
2F Carpuretor, Contrals
24 Emission control system a0 Front suspension
28 lgnition system 42 HAear suspensicn
an Cluteh 44 Wheaels, tyres, wheel alignment
46 Brakes — Mechanism
47 Brakes — Hydraulics, regulator, seréo
4 CYL. DIESEL ENGINE Page 5 A
10 Remaoving and installing engire 2
13 Crankshatt group B BODY REPAIR WORK
16 Cylinder head, valve girar 21
17 Lubrication 26 &7 Doars, Front
18 Cooling 24 58 Croors, Rear
20 Fuel supphy systern 3z 6 Windows, Mechanism
23 Fuel systern, injection a3 GH Intarior fittings
28 Glow plug system 37 n Trim panals
VE
6 CYL. DIESEL ENGINE HEATING, VENTILATION
10 Removing and installing engine i
13 Crankshaft group gg ::::-Ier:ﬂbm;tm
15 Cylinder head, valve gaar BE Wentilation
17 Lubrication )
14 Cooling
20 Fual supply systerm
23 Fuel systerm, injection ELECTRICAL SYSTEM
26 Exhaust system
=8 Glow plug system 27 Starver, current supgly
A Clutch a0 Instruments, radio
a2 Windscreen wipaer and washer
g4 Ligh s switches
4 SPEED MANUAL GEARBOX 015 AND e
FINAL DRIVE
a4 Cantrals, housing CURRENT FLOW DIAGRAMS
K= Gears, shafts
a9 Final drive, differential Main and additional current flow diagrams




Workshop Manual
LT

4 Cylinder Diesel engine

August 1978 edition

Supersedes the present LT Workshop
Manual, June 1875 edition

This manual is yalid fo- tha LT vehicies from toa start Workshop Bulletins
of production |Auqust 1975

It pascribas all repars nperaticns which require special Warkehop bulletins witl = aillocated to the indiwidaal
matruatiens to ersure satisfaciory work, Al modifica oocklets arnd should be Tiled at she back of the boak
| tionns introduced up e date ol isae are incorporated, let concarned, To remind pow that bulletins have heen
publehad, pleass mark the manaal pages given on the
Tha manual s divided inte separate hooklats aocord- siletin with the bullatis nurmbser,

ing to subjeci.

A list of tha individual booklats is qiven insida tha
tront cover and each booklet has the contents listed
aucording 1o repeir areups and items to make i BALY
o fnd the information required.

R

Vil-Pudi Special Tools and Workshop Equipment Fault finding

Specalteols sl or warkshaop equipment are required General fault Tinding instructicons ane given in thi
| for many of the coerations describes n the rmanoal waorkshop meaual
| Thieq Liarmer '5'-_||'F|'"|1 in aach Booklet together with Further instructions on the elimination of current
| the Repair Diperations., dafects are given in the “Fault finding handbonk™

Technical information should always be mode available to all foremen and mechanics because compliance with the
mnitrugtions given is essantial 1o ensure vehick roadwarthiness and safety, In addition, the normal safety precautions
to he ahsarved when working on motor wehicles are also applicable,

VOLESWAGENWERK AKTIENGESELLSCHAFT - WOLFSBURG




Contents

REPAIR OPERATIONS AMND SPECIAL TOOLS

Rep. Op. Operation Paga VW Audi Special tools Waorkshop Equipment
10 0% 99 .. Engine, R+ 1 2 2024 A
2036
1001 37 .. Engine, O+ A ] 2020 Liniversal
2026 piston Fing tensioner
2027 Pistan ring pliars
2028 Micrametes H-100 mm
2029 diarn.
2063 Inermal masuing
10221 appliance 75100 rmm
YW 203 b diarm.
WY oo 10-50B°
W20
WA 3B2/T
W ARRT
WA ERY
1018 02 ., Compressions, chacking 21 W 1323
WIN 13230
131002 .. Pistons, checking 17 Fistan ring aliers
Mic-ometer 50-75% mm diarr.
Intarnal measaring
appliarnce 5B0-¥5 mm digm.
131020.. Pistons, R+ 1| 17 Wi 200 ¢ or 10-508 Linivrrsa
VI 3E3T PISLON ring ensioner
W 3RS T
131318 .. Pistonvcings, B + | 17 Fiston ring phars
134002 .. Conrod, checking bearing caaranca 17
134801, . Crankshafi, checking bearing 13
clagrance
124818 .. Craneshatt, A+ 1 13 2026
027
2028
2029
MIG3
10-221
YW 203 b
1359 1% .. Crankshaft ail seal 13 FNRG
{F lywbziel gread) B o+ | 2027
28
10-221
1367 19, . Crankshaft needia 13 202G
ropller, o= 1 10-202
1374 19, Crankshaft ail seal (=3 20k

[pulley ancy A + 1

1023

Repair aperations and spacial tools I"




Contents

Rep. Op, Chperaton Pagp VW A Special wols Waorkshop Equipment

V37619 .. Crankshatt puiley, B + 1 B W 210

127019 .. Whelt, R+ G Wi 210

15071 06 . . Walva clearances, checking and M |

adiusting

1533 14 Tirming cose cover, B+ 1 3] 2020
102213

15 70 19 .. ©Cylinder nead, B + 1 21

1570 37 .. Cylinder head, D + A 3l 2037
W 3827
WO ZBEST
Wi 387

16 7041, . Cylindar hass, repainng |

16 TO6L, . Cylinder head, ranessing 21 W 3BT
W 385 T

16 82 19, . Cylinder haad cover, iU+ 2‘-. |

15 84 20 .. Cornbuastion cnamber 21 W IR

insarts B v | W 3BGSTT

17 0301 .. il praswure, check.ng 24 Wi 1342

1706 19 .. O pressure switen, B =1 26

172012 ., Qi pump R -6 26

174019 ., Ol cocler, B+ 26

{7H0 18, . Hump, K+ 26 10252

10101, Cooling syatem, compe e check ar W 120

19 6019 .. Coolant pump. B+ 24 W20

1958 19 .. T=eqmostat, A+ 1 73

122 19 .. Coolant hoses B+ 3EI.

19 7018 . . Hadator, 'Fl. +1 |

10 75 19 .. Temperature wender B =1 249

2010019 .. Fueltans, A+ 3z

v Repair operations and special tools




Contents

Rep. Op, Ohperation Paga VW Audi Special tools Workshop Equipment
201519 ., Fusl gawge sender A + | a3z
018 28, . Water separator, clean 32
203119 .. Fual filter, R + | a2
ZANTET .. Injection systam, b aeding a4
231619 .. Accelerator cable, A + | 33
231719 .. Hand throttle cable, A + | ad
232319 .. Stop cabe, R~ | 13
232919.. Injection pump, B+ | a3 WY O12E7 VIV 1367
W 1324
224002 .. Injectors, chick ng 36 W 1322
234020, Injactors, B+ | s
234047 . Injecto s repairing 36 2031 V1322
238003 .. dling soeed, checking and 35 VIR 1267 WWO13E7
acdjusting VI 1324
ZIBE2 0L, Maximum spesad, checking amd as WWOI2ET VI 1367
adjusting VI 1324
28 84 02 . . Glow plugs, chacking 37
2BBa 20 .. Gilow plugs, R -1 a1
1235, Clutch cable, adjusting 40
D128, Clutch cabie, B+ 39
5019, Cluwch, R+ | Ja 20246
2027
Repair aperations and special teaks V
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ALPHABETICAL INDEX

Page Fage
Becelerator cable, adjusting .. ... L. 33 Pistons .
= jermoving and installing Lo T
Carmshalt, remowing ard B SRR et T e G 17
installingichecking ... ... ... ... ... .. i3 Fistons rings, remaouing an installing:
Capaciiies (=151 11,051 PR R e R i e b
* Coalant AT I s o T e 30 P.R.V., rsmn'.--ng an-‘l nst-lll 1] I R g et . 26
= Epginecil ..... ... Rt . 2h
Cluteh removing and Radiator, remaving and nstallng . ... ... .. 31
inatallingfchecking . 5 T Radiater gap anc coaling system, checking .. . 31
Clutsh disc, checking . i ; v o
Clutzh cable removing Hrld irstar IIr'||;| D Srop cabla, adjusting ., .. . £ oAb
Cluich clearancs, adjusting . .. - ., .. ... ... A0 Sump, removing and IF"E-t:I"I -'!l i N 5
Coolant, draining and filling | Y L.oodn
Caonlant pump, cerowing and inatall ng ...... 29 Technicaldata . ... ............ v 1
Coolant hoses, remoying and instatling ... .. 30 Temperatare sender, removing and
Combistion chamber nsets, remouing installing . .. ... .. s i
Bnel AR (b s e st e B e TN Thermostat, removing and mstal-lng ' -
Compressions, checking ... oL oA Thermostat |"I'III-.-II'IQ_ remoying ard
Conrods, removing anc nstatling o . ||'|*slul|.|'|l;| DAL L TR sl B
Crankshatt, ramov ng and nsalling - 000 0.0 13 Tirming ease, remeving and installing i
Colingder head gasket, meoswing ... .. L. L. 21 Timing case covar, removing and inswlling. . .. B
Cwlinder head, removing srd installing ., S | Firming gears, instailing . .. .. I |
Timing gear backlash, che: h:lr.g ar'ld aﬂjuulr'g e B
Engine codes and informaton Top spead, adjusting . i L 25
I S B o S A L s owr, i i |
Engine, remoying and installing ... - .. .. ... 2 "' belt, edjusting .0 0 e 6
Engina, securing tojio .. ... .. 0 d Wanlvizs, remosing s Iﬁsl&lllﬂg ‘miach ning:
Engire oil, Bpes, ... 26 chacking . . v o0 e e 21
“alue spre ug:.. u.an*n-ung and II1":1:E I||1-.'| 21
Flywheel semouing and installng .. ... ... 13 Valwe quides, checking . . .., . ... ... EEnp |
Fuel ‘ngction pump Walva Glaaranca, che-n:h:mq EI'Il:" adjusting Rr 21
= rprmewing and insealling .. ... L L it "W belt puliey, removing and inssalimg ... L
* commencerment of injectian,
cheeking . ... .... ... s Ak i e Sl Water separater, cleasing . ... ... ..
Fual inpection purmp gear, rH||~'|'|'|r||_.| T E e S G
Fual injecticn system, oleading .. ... . . a4
Fuel filves, ramoving and instalhing ... ... a2
Fual tank, removing and nstalling .., a2
Glow plugs, chacking . . . . Ry A e b R i 3
Doy plag systemy, ehecking ... L. L. L. Yy
Hard trrattle, adjuseing . . .. ... ... 33
ldling speea, adjusting . Rk st g A
Injactors, remoying and Mata-lllnq REeiE e L)

Meedle roller, crankshaft, removing and

mgtalling . ... ... L. B R 13
Lhl seals
®  crankshatt {Piywbeel endl, remosing

and instailing . A e e
= prankshalt l:pulli."',' I:'I1I]| |r'lr|c1u-l'|l=|

and installing . L) v st e
Ol pressuie, -:I1e|:k|r'-g RS S IR D S R
il presune saitch, ne'rr|-::r|.l||1g .'.-|n|1
installingichecking - ... ... 0. .
it Tilter, remowing and instalbing ... oL L L 26
il goaler, remowing and installieg . . ... . ... 20
Ok pump, remeoving and |ns:all-|n|;p'
checking . L e b o e .. &8

Alphabetical index




List of engines and information sources

The following table containg engine code letters and genecal information on all engines which have been
ingtalled in LT wehicles to date.

Coda letiers (1] CH CL
Engina data
Manufacred fram 1.6 B.75 5.7

o
Capacity litras .7 2.0 2.0
Clutpt AT A8 3600 HE/4200 524300
Torgue M at rpm 15272300 15242400 13272400
Borg mm diarm g2 865 HAE.5
Srroke mim 101 .6 d4.4 B4 .4
Liosm prassi on ratics 1 a4.3 F.a
Walwe timing
at 1 mm valve stroke ‘nlet opens befors TN :M‘ﬂ 20 2@

inlat clases after BDC a“ % s~ 35%

exhaust apans Selars B0 Ta9 [ 4 227 227

axhauit closes aftes TDC ELI'JJ 1° 117
RCM min. 45 CF a5 By
Carburetorfnjecton Diesel 35 POSIT 5 POSIT
L¥istribto - Q6D 806 205 & OBRD 905 206
Pistons, recess depth mm 83 0s
Atter burning ab B.77 ab 8. 77
Enging i tuned
speecially far;

Courtries with
foney ootane fuel
il 240

Infarmation

Order Mot
Waorkshop Manuals:
Main tenanoe 000 537 301 20 i ® "y
2 tr, Patrol argine 000537 311 20 a ® ¥
4 Cyl. Diesel engine Q0 837 321 20 K —
Fauli Finding Programime:
Carburetor engines J48 530 4070 20 - X X
Current defiects:
Service Handboak ') x Y -
Fault Findirg Handbook 21

000 530 451 20 x ® F
11 Lhisteibimad m Germars aly
2y Digriboted 19 ekport cooncries only
3 Foreigr language irdes, sea Sor os  deaarimg Infarmatian catalagies
4 A1 025 rim sk

List of engines and information sources 1
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| 10 Engine — Removing and installing

AREMOVING AND INSTALLING EMGIMNE

The engine is taken out upsweards through the right
hand sida of the cab, The gearbox must be ramoved.

Remowng

— Remows pasenger’s saat ard bonnet.

Disconnest battery earth strap,

— Remowve ol filtes rogether with ail cooas — 8 —

Ramowe protective qritle — 1

— Dialr coslant at radiatr dran plug — 2 — and
catch it in a clean conminar [heatar requlating
walve opan,
Hermeni radiator — 3 —

- Hamave air claangr — 9 — complete with intake
pipe and gk

— Hemove expansion tank —T0— campiaie Wit
maunting and hosas,

Ramove fan — 4 — |
Hermaove an cowl — &
- FAemove fan cowl mounting — & —.

- Hemove ganerator 7 —,

2 Remowing and installing angine




Engine — Removing and installing 10

Disconnect wiras —11— framglow plugs, sempera Fpmave engina-gearbox nolts — 19—,
ture sender and ail pressure seitch,

Pl off braka sereo vacuum hose —12—
— Pull fue! Aoge —13— a% Filor

Dvseonnect hand throtole end accelerator cab g
—14— at the njesticn sumpg,

Discornect stop canle —15— &1 injection pump
and arn hausirg.

Detacn prop shaft —20— from rear axle, pult i

out ol gearbox and close gerarbox with skeeve
20038,

==

LIG-a0a

— Pull fue! hase — 16— off the water seperator

— Detach exhaust pipe —17— frem manitold
— Ffemuw. nging spearing nuts -- 18— an hath Rarmowe startes <21 < and plece 1 an frant ax e
sickas, waith wir ng.

Diseannect cluteh calve —22— ana take cable
gusde ort gearbn.,

Remaoving and installing englne 3




— Detacn exbaust pipe brackey —23—

— Deatach stabilizer —249— fram Dody and press it
[ [LIR

Femaove engine-gearbox bols —26

— Detach aarth strap =26 from baody,

— Remaove gear lever bracket —27—.

isconnect gpeedo cable —28— amd seal opening
with a rubber cap 5o that no ol can leak when
pearhox 15 being removed.

— Rermowe retaining strap =29

- Detach gearbox from raar bonded rubbar mount-
ing —30—.

Friss gearbiox of { dowel bushas, pull it 1o the
rear and place it on the vehiele [

Artach gwpne liftiag s ng as follows:

Pulley and:
7 hook bar —8— hole im poesition
1 @t the cross bar

Flywhes: end:

& hoak bar —A— hale in position
f af the cross bar

— Rernowe ergine by carefully lifting and wimng
at the same tima.

Installing

Irstall in the reverss sequance:

Mevim;

Fill with coolant page K
Al just accelerator, hand throttle and

s1m cahlas page 33
Eleed fuel system page 34

Addjust max. and idling speeds — papge 35

I ightering e ues:

Engine to gearkox; 78 Mm (3.5 mkgl
E nging moustings: A5 Mm (4.5 mkgl
Prop shaft to rear axle: 268 Mm (2.5 mkgl

SECURING ENGINE TO REPAIR 5TAND

W weork 15 10 De carrbed owt on the angene once it
has been remaoved, the engine showld b mounted
in e repaic stand with sdapior 200

Removing and installing enging
Securing argine to repaic stand







DISMANTLING ANMD ASSEMBLING ENGINE

Note:

Diwse po the different numbers of wath on the timing
gears, tha marks are only aligned ones avery 52 eangine
revalutione, To chack tha timing, it is advisabie therfore
1o sat the engine 1o TOOD, remove the idlar qear and
imstall it as described on page 0

Alwanys Tit new gaskets when repairing.

With the exceprion of the tming case, all the pacs

shown here can be removed andg installed with engina
in situ,

W halt -
I_ alji.ating — paoe © 2 20 M 120 mbal—,
| Comshalt gpn —————. e

raraving — Fia, & -,
| Al usting L e, poge B ™.,
| Chacd ag aack sk, page 9 k"\.\
e,
.,
PO Men | 7.0 mhgl fecure voin ook clace \\

T imirg Gase covar
ingzaling — Fa, 3

il sl
PRI S
."-._ ins il g

Fig.
Fig 2

i '-,“ e 20 Mm 12,0 mikg)

I
330 Mm 133 mkg) — Pulley

with the gngine i s, eagege ik geas apoy
hardieea <n prs precdat craaksbaft S -ame to-n ni
wy cammira the flysaeel aarer e veirh &
sermdarlvivrr tirogh the hala s jhie bell Fauaeiag

Coalai pump

5 Timing case
cEriee veith idler aesc P
EIET N s Tl g

Injrctimn pump gear
rerises . sage 11
adju st viminn, page 9
adjusriag back sask, paps 9

,
‘=20 Mm 12,0 mkal
'— leli=r guar hub

\ i wstoh aas ter, sy
L 5 HIEH =||||'.‘.'|'|!I'\_..' [t m i a b d
\ !
\
“=ldler gear
‘II'|IK shecking axial play — Fig &
L s AsTing sire ng, page &
! aljaeting hec<lasn, caga 8

=30 M 12,0 mkagl el lockirg

Dismantling and amembling engine




Crankshaft Group 13

12 Wm 1.2 mkgl =&

_ Cylinder heastd eavar gasher

—F.‘_!E'_. ] [T

" Racher shafr assm by
Asaltng see cylinder heas
asta ling 2age 21

Push rod
ke S

- 120 MNm [%2.0 mknl
e tighErana and nasEring SEfuenice or poage 21

Canbaring bush
Cylinder il
Water separaser ‘A g ard ine Tt hiris, pasne 29
S Ty lirokes henasd gkt

BB Dlasr Doy Suiil the teao cproe iy

hiushes in ey lingdas Foasd

Imjecior pipes
K Mm 20 mkyf

Injecton pump |
istilling — Fie, B

Fuel il -—-'I

Fuel 1t pormphd

Exhausiar -
rEE oMt el

if darmagun Rt il
-"'.dmluv—*’)r ! ""'-

hiasing '

4

Ol Tilvar
oo mich sirep
MaTE © g asteactos an - e

LT .}{ 20 Men 2.0 miksl
iy
\ i
!I [ W _-:-
. 5

Wi

; i [1-501]

Drismantling and assembling engine ?




Fig. 4 Camshaft gear — Hermaoying

To sapport it, sCoevs bapl 1 in koot 3 turns.

Fig. & ldler gear — Chiecking axial play

0.45 — 0. 30 mm
.38 mm

Fig. 2 Crankshaft oil seal, pulley end = Installing

Prew fully homa with pulley secu ring bolt, o (BT

Wear himl 1

Flg. 3 Timing case cower — Installing Fig, B Injection pump — Installing

Centre with 2029 [ he marks on the pump and the adaptor housing
must ba atigned. Purmp shaft and drive hub Tit in

Gne position onlyg.

Dismantling and asembling engine




Crankshaftgroup 13

CINSTALLING TIMING GEARS
= Cylinder head in 3.

Back off the wvalva ¢laarance adjuster serews and
ramoive valve caps,

Eng ne 'neitu;

Turn the engine evies antil toe TOG mark on 1ha
fhywwheel ings op w 1 the boss ar the elutch bel
hausing.

Engine out:
Turn the angine cves wntil tna TOC mark on the
fhywhee! linesupwith the edge of the setting tool.

Instal the 'd'er gear so that the douala mark an
the dler ines upwith the mack on the crankshatt
and the other twe marks on the dier line up
with the double marks an the camshalt and

FIF ofr wa gquar,

CHECKIMNG AMD ADJUSTING TIMING GEAR
BACKLASH

Lrankshaft-camshate-icler: 0010 mm
FIF drive gear-idies: G010 — 025 mm,

The kacklash satween FIP drive gear and digr can
Lt acijusted as followes:

Back off the valve ciearance adjuster screws and
take out the valva caps,

Drismantling and asmmbling engine

Installing timing gears
Ghacking and acjusting timing gear back lash 9



— Remowe thn drive hub cirgip and pull eff FIP — Reinstall FIP drve gear and hub and a'ign e
clriwe gear with huh, marks on idinr, erankshafo and camshaft geass,

Hemove exbaustar,

Rermowe tha holts sepaning the adaptar Boudng to
cylinder hiock (2 bolts) and timing case 3 bo 13l

Move sdepier housing until the backlash 15
0.0 = 0,26 mm.

— Tighten the bols seouring hausing to oylinder
nmlock.

) — Remaove FIP drive gaar with hub and tightan the
— RAotste crankshatt il TOC mark on Pywheel q halts in timing case.

lires wp with the edge of the setting woal,

R - — Reinstall FIP drive gear with hub and recheck tha
i TIRTONE, HENAE DR backlash and adiustment marking.

Dismantling and asseambling angine
10 Chacking and adjusting tirming gear hacklash




Crankshaftgroup 13

REMEWING F | P DRIVE GEAR

FIP drive gaars supplied as service parts have no ad-
justmant marks and must trerefore be installed as
([N R ERTETES

— Heamuoue FIP,

¥Yw 1320—

T

e

— Connect the njector 1es: gppliance 1o the FIF
at cha Mo, 1 aylinder conrcaction {markea with
a "W and apply & pressusa o the FIF of approx
a0 lmar,
— Herare the FIP -:Iui-.-e‘ shaft by nand in the nosmal
direc: on of rosator larrowe) ust ] the drove shatt
becomes blockad.

I this pos 1o, the swraight eage of the eoralip
must be in line swith the 787 ling on the rotor, |F
N, Maove cirg ip.

Mnstall FIP, anc: ensura that the markings for
Sommencemant of ‘njgct oo ard e ling,

Boiate the crankshadt until the valves on Ba, 4
cylinder are on “overlan” and tha TG mark on
the flhyvwher! is in line with edoge ol the seTting
Lol

Back off the valve clearance adjusting seresws and
take oul the vaive caps

Aemaoue FIF drve gqear and aler gaar.

lretall dopr gear sootrat the adjustmient markingg
on the crankshaft, .dies ang camshaft gears ara in
lire,

Dismantling and assembling engine
Renewing fual injection pump 1 1



| 3o 328
L

Rotatz the cranksnaft to the lafs soprox. 1.4 of Rotate crankshaft to TOC again, Maxe a mark an
g turfi and then ratate in the normal sunning the pumgp gear in ling with the mark on ha drive
diractian untl the point of injecticn mark is in hisb and then meke e center punch merks on

ing woin the adge of the mting appliance. thie gear ta corraspand with the single pureh mark

ar the id'er gear,

[ ADJUSTING THE BELT TEMSION

o ] Slackan off the Ve belt by loomening the gerera-
toxr sECuring bolts.

Get the test spoliance W 210 to the sppropriate

yalue en the scale and then set test applance up
an the Wae kel

M arminal valees:
Maw balt:  16.5 — 15,8 scale diviian:
Ll belt: 15,7 — 160 seale divisions,

fatate the FIP rotar until ine A" on the rotor
isin line with tne swraight edge of the circlip,

Install mews FIP drive peas,

— Turn the crankshalt pack a lictle and then foreards
1o the start af injection and recheck to enaire L
ot line & is in ling witn the edge of the cirche. Vi1l

Using a lewer tension the Wes helt until the ma
rkings on the test appliance aligr,

Iighten ganerator bolts and rechack belt LENSICN,

With newe beits only:
Aun engina for B — 10 minutes and then rea).ast
“Waa belt ta tne new belt walue,

Drisman ding and assambling engine
12 Renewing fuel infact on pump
Adjusting Wee belt tension




R

Diismamtling and assembling oylincer block, crankshait, fhrwhesl

O purmia

rETaVE COMS BRE, GAERR |':|'||'i'|!| TR
ropylindes blosk, see page 3B

10 Mm 01,0 mkgl _I'

= Thrust wiashers
wAICh posilan — gagae 16
shecs g and adjusting axial
play, pag= 18

Mair bearing cops
wareh cantior — Fig 4

Flywheal
can ke raamdead with &ngene in
alter ramaving gescbas
removing and instalting — Fig 1

110 Mm 1100 mkgl

Ol M
15,0 mikgl
=]

20 N
2.0 mkgh

Eaaring shall, 1.2.4 an b -
20T eecaarge vl
sk eils

0
Moppcke bearing
remicwing — Fig. 2
imaralting — Fig. 2

il zaak
ramoyng and instakling,
dage 14

Crankshaf — —

chaeckirg ranial play — gsoa 15

chrckirg and adjust ng 2xat play
e 16

K, 3 baearing
shesil

Tappat ——————
gl da ot inreharos

.Ip-ml_dl:lhlm

131k kgl

F Iywahesssl lmisang

Camahalt

[13-309 |
chisck g asia ploy =

Fig =

Dismantling and assembling cylinder block, crankshaft, flywhesl 13



Fig. 3 Mueadle bearing — Installing

Letterec sice must be outmards.,

Fig. 4 Bearing caps — Positions

Bearing 1 — Tirming case end
Bearing 5 — Flywhagl pred
Arrows point towarss iming case.

e

| B~

WWAE

Fig. 5 Camshaft — Checking axial play

Maw: 008 — 0.23 mm
Wear Lt 0,38 mim

CRAMESHAFT OIL SEAL — REMOVYING D
INSTALLING
{Flywhesl end)

ke oil seal can b= reneed witn angine bnogitu,
afmr removing pearboc.

In praducttion the ail seal i firted flush with the
raar face of 1 nousing. Tnoorder o ensure that the
soal contacts an umwarn part of the crankshaft when
rapairing the ergine, a fitting washer 200H with two
repair stages s available for wse when pressing the
seal in. Tha dimension from the rear face of the
crankshalt 1o the outer edge of the seal is

Producticn approx. 105 mm
1t repair stage 13.5 mm
Tnc repair stage 16.5 mm

14

Disrmanting and assembling cylinder block, cramkshaft, flywhesl

Removing and installing crankshaft oif seal




Batore remouing the ol sal measure the installation
depth, than press new oil seal in oo the sexo deoth
using the appropriate sida of fitting washer 2028,

If & new crankshafi s being instaled, the oil seal
should or pressed inowntil flush with Rousing.

Imstalling crankshatt oil seal,

CHECKING CRANKSHAFT R

A simple way of checking the bearing
use “Plastigage’’,

Flastigage is available in three diametars to
frarm 0025 1o 0.23 mm,

Type Calour Mleasuring range

PG Gresir 0.025 10 0.07% mm
PR-1 -ad 00 100,168 mm
PB-1 Ealui 0.0 ta0.23 mm

Hemowe bearing cans.
— Clean bearing shalls and cranksnaft journals.

Flage Flastigage strip on journal inaxial direction,
Install bearing caps and tighter balts 110 M m
1110 mkal.

-I Caution!
Do not rotate crankshaft.

12330k

| Fe

— Comparewicdth of Plastigage strip with measuring
scale, The figure on the scale gives the bearing
cleararnoe,

Clearance wihan naw: .04 = .02 mm
Wessr limit: .12 mm

Disrmantling and assembling eylinder block, crankshaft and Tlywhesl
Checking crankshatt beasing rodial clearance

15




group

CHECKING AND ADJUSTING CRANKSHA FT
END FLOAT

SELA g thru st veashie s

: S Ihe ail ke ts larrows) most be wowvards crank
Tha and Tloar is maasured with “eelers at Mo, 3 5|'|c‘|E: Iﬂ': F;:L L e
bearirg LWt

End flaat wher nae: 0,04 — 0.39 rmm

Wear limit; O.51 mm

When ta and [ oat reaches the meximom [+1. 18
missibled, 51 mmirt can be rese T 14 the production

| dimension by natalling news o overs ze thrus:
L E

Fhrust weashir thicknes

M e 22F —2.32 mm
Oeersize: 248 — 250 mm

Femowe Me, 3 man bear g cap and tha oao
ower halves of the thrust washers,

Push the upper washar halves rewnd ustil they
can be rarmowved

Dismantling and assembling ey linder Block, crankshalt and fhywiseel
15 Checking and adjusting crankshafs ard float

[ I



Crankshaftgroup 13

LING AND ASSEMBLING PISTONS AND CONRODS

ine Mo, CG 010 801

hawe a small recess
bustion chamber
.,
i — .
old typa pistons can *-\
i an angine, r:ﬁ_ ._.__--"'J_ %‘- Fllls-.un ring -
-~ [+] AR Qaps i

P _,."" Her el and fasma stk psiarnr
Fracliers q 5
‘Waasdie cap i, 9 s pidda clearance Fig 7

Cirelig

- Pigiaon
Kiark piston posican — Fo, 2
ingal wirh zlarp — F o, &
shecking “a. 10
checkingat T30 — Fa, 12

. |
% B
Figtor r.hin—'.

i sighz, heat 2 ston s B
Ramaving aroonecalt g — Fig. s

Cnvad hols
Ma= Fowasds e

Canrsd
wesich poaitian
checkny rad .
and axal play

— Bearimng shell
LT [ I R TR T B R B T
i M, prsu e shels are
ok an resnning abs

—— Coanrod cap
stk gosicion — Fo, 1

Aerew, ol contact surlnpe
taruil T2 Mm (10,2 mbkgl 15=-305

Dismantling and assembling pistons and conrads 1 ?



Crankshaft group

R-Tea)

Fig. 1 Conrod marks and fitting position Fig. ¥ Piston ping — Aemoving and installing

Cap ard rod are marked 1 — 4 o car-gspand w th AL Fetor pin mand el 10508
the cylindars, The numbers must be ioweards the

camehatt when rods are instadled. W orocs ae re

ey Thesy must b marked in the same way .

Fig. 2 Pistons = Fitting position
The pistons are also numbered w0 correspondg with
the aylindars. The letter “'F° showld he tovwards the

timing case,

Mot

The jetter “F* can alsa b inside on the p'ston

[ paliiiy]

| 1
13-33€]
Fig. & Pistons rings — Removieg and installing
"Top™ must b upyeards,
13 Demantling and assambling pistons and conrods



Crankshaftgroup 13

Fig. & Piston rimgs — Checking gap Fig. 8 Caonrods — Checking radial clearance

Fush ring squasely nio bortom of bose shout 15 mm, Take cop oft, clean shells and crankping, Flace
Plastigage strip on crankpin axially. install cap
gl tighten vo 102 Mem (1002 mikg).

Gap Wear limit
M mim in me
Cautionl
Uaper ring 0.40 — 0.65 1R Do net ratete crankshaft,
Loaier ring 040 — Q.88 H e
Ollscraperring 025 -040 048 Compese width of Plastgage stip with measaring
% ' g o scale, The figure on the scale gives the bearing
clearanca.
Clearance whan naw; 0,04 — 0.0% mm
Weaar limit; .11 mim
T ——
T

EEiE)

Fig, 7 Piston rings — Checking side chearancs

Ciparance Wiear limit
inmm irt rmm
e 1 Fig. 9 Conrods — Checking axial chearames
Lipper ring 008 — a1
Lower ring 007 — 10 0.2 Clearance when ne: 0.24 — 033 mm

Ol scraper ring 0,03 — 006

s ot

Cusrmantling and assembling pistons, conrods
Checking piston rings
Checking conrod bearing clearancas 1 g




Fig. 10 Pistons — Checking Fig. 12 Checking piston position at TR

Measure 45 mm from bettam of skiro at 90% 1o Uhen new pistons ara installad, toa helght of piston
piston pin axis. in relation o top of block must be checked gt TORC,
Dimension when fes: 91.026 — 91.944 mm In this position the piston should be not rmora than
Dayigrion from nominal dimenseed U mem mak. 005 mm above o 0,08 kelow tha hinck tap face.

-—|ir-!_'.'|'--|..

_’l:rl::'_-_

Fig. 11 Cylindar bores — Checking

Weasure a1t 3 soints in lateral direction A" and
fengitudinal directon 8",

Dirmensicn swwhen nesws: 202 - 92 05 mm
‘Waar himit: 422 mm

Dismanthing and assembling pistons, conrods
En Cracking cylinder bores and gistons




Cylinder head, Valve gear 15

REPAIRING CYLIMDER HEAD

12 M 11, zmhm—ﬁ-* L

M e :
The oylinoer head can be remased and instaliad
s=Ah jngine 9 Rigis

Camprsion

Checking — page 24

Mewi: 26 — 28 bar

et 1hmie: 30 Bear

Ditlarance batvwaan cylindar:
max. B bar

Cwlisdar haad cover gasket

THMYS

Aljuisting soreve
uin hiack Belaswe nstallierg T
rackar slial I
E e = Ftnr:ker arm
. ¥
; i |.-'
|
1
II - Wal ﬁlr:-ulfgﬁ'|'|'ll'|-'||'|:|- !
1301 Wi §12.0 mkgl — ‘ﬁ alyn cag 1 e |
| I

|E re rd waarmy, f
Waker. sighiee g ara icasenl '|!||l

2 _-T PFush rael
- see page 23 | sEnb progar iy in lappst
| 1
/ . “Wakwm atem aeal

oy e walees

Innar spring, kagth 378 mm | remoang and mstall g — Fig, 2
Duter spring, length 4.3 mm | sices coile o fead

Chacking
walvi cadae — poges 24

Adtantian!
Oialy grondding a o
W sy s perried.

Cylinder head

wraviag and installing — gege 3.3
chzck ng sitoraan — Fgo 1
Luating dawel — Wares gear dirrens ans i, ?
Cam bustion chamber insert — "
rermaviey - Fig & nstalling Fig 4
shacs ag pogitaa — Fu 3

@ Expansson woeher
rarall ro Fig 4

Watwes

rewarking - F . 66,

griading ia — =ig, &

adjiating cldgarance — page 28

Cwlinder head gashet
cmres, place diy acer hie s
lonatirsg saesiy 0 biack

[15-a08 |

Repairing cylinder head 21




Fig. 1 Head — Checking distartion
Max. permissible 0,15 mm

Fig. ' Valve springs — Remaoving and installing

Close cnoils on head,

Fig. 3 Combustion chamber inserts — Remaving

Fnock out through njectar bare.

Fig. 4 Combustion chamber inserts — Installing
Sacure with sxpansion wwashar,

Fig. 5 Inserts = Checking position
Pesiticn in re ation to face of head

abscve, rmanx 0.03 mm
Doy, as .07 mm

¢

\/,____J
l

|
e 5-ADW

Fig. B Reworking valwes

Inleat Exhimst
Walve stam: 1827 85 mim A91-7.494 mim
Ieliam)}
Sear ange; 4% i

Lrirmansion g min 1,15 mm mim 1,15 mm

Repairing eylinder haad

22 Remowving and installing valve springs and combustion chamber imEert




Cylinder head, Valve gear 15

REMOVING AND INSTALLIMNG CYLINDER
HEAD

Disconnect battery, gloss plegs and sender et
fow wem PETGRLUTE QaLIcH .

Drain coolan [, Famds8 B Dansian tank camip 218
wiith bracke s and detack boses at therrmaostat

Femove breathar pipe, digetick and dipstick
sl Tk

— Remows fuel filter complata with brackeat and
fripses

— Remove inlat manfald, detach injector pipes at
myectar and pump and take ofl complete, If head
i to be wiorked on, rarmove injectors and q o
prlugs

— Detacn exhauat pipe fram manifeld.

Valve dirmensions

Intet Exhaust = e J ﬁl
A k.

Wicth "' S Hmm I3 mm oA o s St
Angle: 48" o " '

nsion 'a' © 07913 07913 ‘éf“ iq
max. 1.5 mm max, 1,6 mm
— o — o
Attention S [
Oinky grinding in ol walves s parmited '5,.*1 .-__." =" L

L'_b,hl
g
()
v’
-,
gt

o ’ LY

b
e
=71

2

4 :
Fig- & “Walues — Grinding . G_.:lﬁ_;‘\ B s L
Lift and tarn regularly 1 get wnitarm oet, @ = @f_'“j:

Tightening seauence; sae illustration,

Caution
Cearetully rermowve all traces of grinding paste. Loosaning sequenca: reverse onsar

lightening torque: 120 Km (82,0 mkg}
If the seats (on the vales) have been reworked oro

perly it may not be necessary o grind inwhen fittng

N YA VES.

Repairing oylinder hisad
Removing and installing cylinder head 23



= When resssembling screw back the valve adjusting
scrows and instal valve stem caps. Instail the
rockar assembly anc tigh en the twa secuingnuts.

— Then tighten head balts in sequance shoses and
tghten racker aseamb by sacurng nuts again.

Run angine until warm [Coalant temperature;
B0 O minimuml

Cylinder head halts. Locsen off aach ball sEpar-
stesy approx, 307 (in the corract sauansel| anc
Ughten agaimn to 120 Mm 12,0 mkeg)

— Addjust valve clearances,

Mote:
Retightening tha ey linder hesd ool afer & further
1005 km run MING 18 Mo Nesessany.

VALVE GUIDES — CHECKIMNG

When repairing engines with leaking valves it is not
sulficient to rework or senew the walve seats and
valver I s also necessasy 1 check the vave gu 'des
for wear, This is particularly ‘mportant or Enginas
wiich rave done @ considerable mileage, In cases
whare the valve quide wear (s axcessive the oy linder
head must be renevead ustil a repa’t method is pub.
lismed,

Hemove carbon deposits @it g suitable tool

— Irsert naw valve into guide 5o thar erd of sterm is
frus with end of guide,

W easuie rock
Weaar lirmit; 0.8

COMPRESSION — CHECKING

— Remowve injecuors

Install adepior ininjector hole and sonnest st

Unhook returs spring on injection pumg stop
linkage and hold pump lever in stop position.

Cperate starter and raad off comprassion pressuse
an tester

Compression prassure:

My 25 — ZB har
Weas limit; 20 bar
Driference

betsiern oplinders: max 5 bar

24

Repairing cylinder head
Lhecking valva guides
Checking campressions




WALVE CLEARANGCE — CHECKING A
ADJUSTING

The clearance should ba checked and sdjusted with
gngine warm |coolant above 36% C — hand warm),

Settings Irilet wiives 0.25 mm
fwarm; gxhaust valves  0.35 mm
M ter

Whan repairs have bean carred out on the gy linder
haad, the valves can be set with the engine coid.
They must however be checked and if necessary
addjustec with the angine warm alver the cylinder
hiead bolts have bean pullec dowen again,

Sertings: Inlet valves (.30 mm
lcoid) Exhaust wales 040 mm

Rotate angine with screwdrivas through the hola in
thee kel housing or an the Tan

A justment “alves on owerdap
SALBRGE [rackirg)

1 4

2] 2

4 1

2 ]
Mote:

Readjusting vaives after a further 1000 km running
it Mot necasany

Repairing cylinder head
Chacking and sdjusting valve clearances 25




17  Lubrication

REMOVING AND INSTALLING PARTS OF LUBRICATION a¥STEM

Capacities:
Moate; Whth filtar = 11 litres
Gagkat should arwavs be renewead when carring out repairs. Withaut Tilter = 10 litras

Checking oil pressure — page 28

# Dipstick
Pl ail lavel = 59 Oritras
:-ﬂ' B, ot ey G Lirpy
g i Uil eanse mipstinng

: Az, D heres prr 1000 Lo
Fepe af o

Fig. &

i T ',, A
w1
:;.-a-.-‘

LNl pressure suitch
10 Fe 01 0mkal
chnck g, s 50

FaMm 15 r||h|||_‘—|

_,.Jf,

Prayurre refipf
walup

20 M [ 2.0 mbgi
3

-
Pressum pipd ———— 4

—
=

Lo

il pumip

TREEA EompehE 1
damaged — Fig 1

— Purnp gear
SHAMYRE Ifeara s pumrp houa' ra
' chnckivg — Fig, 2 ard 4

qj.gﬁ::“ - Buntion pipe

= Lizan serainer when neseagar,

Tm— 10 M £1.0 mkq}

10 M 17,0 mikig)

o

Ll 1ilter 4

CRLECEE ol T ] b BT H

a0 L=

0 Mok permizad k\

Mot

Sump and oi oump can be rerroserd]
and nstalled with engine in sitg
L1t emgine slightly with 112 ng
tackle 10252

SMmo 55 mkyl = \a‘{'.?'

- 20 N 2.4 mkg) _
[17-zae !

26

Hemaowing and installing parts of lubrication sisliEm




Lubrication 17

Il pump = Réemoving and installing

p s lacates Trom outiaide the olock by a
ow the righ thand engine bearer, The bearer
rermovad 1o get at the locating soraw.

Fig. 2 il cooler — Installing

Irgert one sealing ring first and then sl de cooler in
frem the cpposite until the second sealing ring can
b insertad, Then press conker back and secure with
end plates,

Fig. 3 Pump rotor/housing claranoe — Chiscking

Wiean e 0,10 — 1,33 mim

Fig. 4 Pump rotor end fleat — Checking

When new: 0.03 — 008 mm

- | -| Em:lu Mwikti-grade
s himale = aracip I
T ol
[ ails
¥ S T - . ST
[
=]
Tropwal | .
CH |
e -
11 E" Er’-"’\ [ ]
i ] R
K 4 = Ty .
| e oL EE
[ T i e
't [THRTY) o d o
lemperat= § - | I_ f-' :‘:1..1{1- Eui A
0 :."-
. LE (= | Eg
Kr % "l':l-u
EJ o
30 B | A =
Arokis
s A9 -
) -
5 [83-232]

Fig. 5 Engine oil viscosity grades

Engine it quality: CC or CO according 1o AP
spec fcations

Removing and installing paris of lubricatan system
Hermae ng and installing oi! pump and il cooler 2?




ING OIL PRESSURE AMD PRESSURE
SWITCH

Femove sy otch and screw it noo tester

Serew testar in oylinder bfock in place af
wwiteh, connect test lamp o switch and battery
puls, Test lamp must coma or, atherwisa switeh
rust be recawead,

— GBtartenging, and increase speed slowly, At a prag-
sure of 0.3 — L6 bar the lsmp should go out,

— Incrage speed further.
A 2000 rpm and an ol temperaturs of BO° O
the pressure showld Be at least 3.0 — 4.0 bar
Wear limit: min, 2.0 bar

28

Hemaoving and installing parts of lubrication system
Checking oil prassure and switch




Cooling 19

REMOYING AMND INSTALLING PARTS OF COOLING SYSTEM

Maote:
Afways fit new gaskat whan carcging out iepairs, All
parts of the cosling syswem can oe removed and

instatled with engine insit

Tempgrall_lru ssrichd Wi
10 W 15,0 mke

Thermostat
Senrts io caen, appros B0
by noen "_l':'l
atrckd st lwan] 5 mam

—
()

c ".,_

20 Mm 12,0 mikgl

b
| x
S0 M |30 mkg) II
Caalant pump |

Coamck T Trad <aaning,

i1 marraged or lesgrng,
PRniEdA Comiplere pun o

25 Mm (2,5 micgl ="

Fii —4 [ i
WATCA pagitice, ribihieg i. _____
tavasds, raciator [

Remowing and installing parts of coaling system 29




1 — Expansion tank
2 — Heating

4~ Radizgtor

4 — O coaler

COOLING SYSTEM — DRAINING AND FILLING

Moee:

The cool ng system is filled at the factory with a
mixmire of wates and W frost and corrosion el
tective solutor G 10 all the year, G 10 prevents
freezicg ard corrosion, the tarmation ol ehalk and
aleo raises the boilisg paint of the watar,

For these reasons the cooling swvstem must be fillsd
with this conlant mixture all the yeor round. Cue to
the: higher boiling point the coslant is an aid o
operatonal efficiency when the engine is ooerating
on tull lead, particwarly in trepical countries,

Recommended mix it es

Frost grotection G010 Water
—269 A48 lieres 7.2 lires
R e 6.0 litres  F.0 litros

*1 Avaladle a5 optional exera M 642 for cold climats

COUNEries

b — Coolant pump
B — Thermostat housing
I = Fan

Diraining

— Dpen heater control valva fully
— Take cap off expansion tank

— Drain coolant from plug o radiator

Mote:

M5 the water contains G 10 it shouid be caught in a
clean contaings far Turther psa,

Filling

— Fully open heater control valve
Fill system up o the mark in the expension task

— Close expansion tank and run engine at a fast idie
for absout 1 minute so that coolant eirculates,

— Chack coolant level and top up to mark if noces-
LAY,

30

Removing and installing parts of coaling system
Draining and filling coaling system




Cooling 19

CHECKING COQLING SYSTEM AND CAP REMOAWIMG AMD INSTALLING RADIATOR

Ingtall w@sier on expansion tank,

Liaing the hand pumg, buitd up a pressure of
apprec, 1.0 bar, If tha prassure orops, the laak
st b found and rectified.

Aemaove grille —1—,

Drraim coolant from piug —2—.
Datack lewar mose —3
— Datach upper hoss,

— Ramowe sacuring belts —4— in bracket and take
Brackat off
WA 1E Tl
‘ — Full bellows off cowl <5~ and take radiator —6—
aut downwards complete with cowl,

Wnen ingtatling:

— Eraure that radiator is locamad aroperly in tha
UprpET miounting.

E-04: |

Flace cap on taster.

— Build up pressure with pump
The valve shoukd open betwaen 0.9 and 7.16 har,

Removing and installing parts of cooling sysiem
Chacking cosling system and cap
Aemaoving and installing radiator 3‘1




REMOVING AND INSTALLING FILTER AEMOVIMG AND INSTALLING FUEL TANK
Removing
— Dretach battery earthing strap

~ Pick-ug tracks oy
Remove spare whesl, Remaove e rear bolt and
foosen off e front bolt on the spare wheed side

tWaciked

Ferrowa oclt ncentre of filter covar
Lostear Tiltes bow | and ke eloment aut.

— Whin installing bew, ensure that elerment con
tats e ling rirgs 0 cover and bowl,

- Blead the fuel system | page 36|

CLEANING WATER SEPARATOR = RRmine thacd balte 12,
Drrain tuel To da this loosen st the filler neck
ard sy deverwasds, andgor 1ifs fual rank slight-
Iy at ekt hand side.

e et

- Pull fillar neck aff.

Up to Chassis Na, 287 2613 106
Fuil the 5 breathier hoses off,

Froem Chassis Mo, 287 2513 107
Pull thea single braather hoswe aff,

— [etach fuel hose

Detach tha srectric wires off the tank sender urit
Iif necessary lower tank slightlyl.

- Remowve tank,

Installing

laxinstall tank, proceed in reverss sequence

Lisosen m.t urde s qQuass bowel
— Taks bowl off, empty 't and clean thoroughly.
Tawe strainer out of tap part, clear and install it

— When installing o, Fil it with eean dissa and
oo net avertighien nut.,

R moving and nstalling filter
32 Cleaning wister separatos
Rermoving and installing fual tank




Fuel injection system 23

REPAIRIMNG FUEL INJECTIOM SYSTEM

Attt onl
When warking on the injection system, ensure
that ceerything is kept scrupuously clesn. Wipe
peoE unians cless betora laosaning tham,

Maote;

IT the injection pamp is founa to be faulty, itcen
only be replacec as repairs are ~ol o bie wthout
prapar test eguipment,

REMOVING AND INSTALLING INJECTIGMN
PLIMP

Remowing:

— Dhigeonnest stop and throttle (hand g~d footl
conorol cables
Dietach alt fue popes fram pump asd cover unians

— Consect cabve in ful chrottie position =n that the
pump e is contacting stop free of strain.

ua with clean cloths, — Rotate nasd throttle control knobh anti-clockese
Rermove oump securing nu ts and withcraw pumpg, to the srop Inarmal idlisg pos tiong,

Imstalling:
Ensuce that the bracket and spring are fitted to

the lower bolt.

Ful cabla tignt and secure 1 so rat there is
1 — 2 mim pay betwesen pump lever and elamp ng
s,

Aftach stop cable o pump lever and disconneat
T SPring

Ensura that the stop dev'ce is in the stop posit on
Install purng 3o that marks on pump and adagtor (ignition offl.
fausng are aligned,
It pump drive s7eft and driving hub any Titin
ane position.

Repairing fuel injection system
Hl:'lnm-lrlg andd installing injection pumao 33
Adjusting cantral cahles




23  Fuel injection system

Pull gaple nghtin daection of arov and tightan Crperate sacdd pricming lever an Gift oump unti
clamaing soram — | =, fual lsswas from vent vaive — 1 — tres of air
Attach return spring, bubbias
Bleed systam. Mot
Adjust idling speed — page 3h It the Wift pump cam is at the too of t5 stroke, the
| Adpst . s — e 35 Sl K e iy
Tightan wvalve ]
Operate proming lever an lifz purmp unsl fuel
issuns from vent wialee — & — Tres2 al anr bubbsles.
Mghran valve — 2 —
— Siacken union nut —3— [Tual inlet on pumpl
BLEEDING FUEL SYSTEM - Qperate lift pump leves until Jue issoes frae of

: air bubbsles from unlon nut — 3 —,
it sha wank has been allowed 1o ran deoy o wehen air

has grtered e system daring repars 1he System
miuat ke bled.

— Tighten union nut — 3

Slacken union muts om e injeciars.
Slacken vent wialves — 1 arwd] — & — on tha

Pt Setaccalarator 1o full throttle and switch ign' tion
injaction pump. : = d

om. Ensure that the stop control is in the Vrue’
s iticar,

— Turn engine wwith starter until fual issues Tree ol
air Bukeales,

— Tighten union nuts. Engine is ready Tos starting.

34 Repairing fuel injeotion system
Blaeding fuel systam




Fuel injection system 23

CHECKING AND ADJUSTING
IDLING AND MAXIMUM SPEEDS (NG LOAD)

Fun engime until wearm {oil termparature approx.

80v Ci

Cannect rev. sounter W0 12670 and acdapater
(R

— &aach adapier 1o the angine & ifustratad,

o g e e

et sparid o G20 = 25 rpmowith adjusting screw
larsowsl. Ensure that the hand throtile knaok s
turnad hully back

— Runangine at wop speed and ser spaed to 3800
4180 rprm o with adjusting scress arroe),

— Lack and s=al the adjsuting scraw,

REMOVING AND INSTALLIMNG INJECTORS

Mot
Faulty injectors cause the following troubbes

® [isfiring

& Krocking e ane or mong cylinders
= Engine owarheating

®  Lose of powar

= Sroky black exhaust

*  [neraased fusl consumation

Fau'ty injectors can b located by loosening the pige
unian nut an each injecues inturm with the angine
running at a fast idle, 11 the engine speed remains
conatant after loosening 6 pipe union nut, this
danates & faulty injacir.

Inpctors — Removing

— [Datach retares pips.
Detach high pressure ppe,
Remove ruts and take inppotor oui.
— Remaove sealing washers from heat shied,

Pote;

e 'l 4

- e
| FET

Haat shields — 1 — are fitted beteseen the irjectorn
nozzles and the gy linder head. If & heat shield be
aomeas loose, & new wwasher most Beanstalled bet-
veaen heat shield and cylindar haad

Heals 3 and 4 mosi always be reneved watch po-
sition of saal = 4 =, ridope must be toward s 1n-
jector.

Installing — Injiectors

— Install new sealing washers,

— Carebully tighten sgouring nuts alermataly to
15 M 115 mikg)

- T||=|I|1I:'|'| pope wrion reet to 20 MNm {20 mkol
Blead sysmm,

Repairing fuel injection aystem
Chacking and adjusting maxi murm speeed
Removing and installing injectors 35
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Fuel injection system

REPAIRING INJECTORS

Y Yaashier

.i Aljusti ng sewa

Spring

S ondle

i
|

|‘| Borzle npsls

Mozre

ﬂ FMazzia cop nug

W

[23-00e

— Whan dismaneling an injector ensure that all the
parts are kept together and not interechanged with
parts from othar injactorns,

YWI322-—

Check injectors for spray Termarion, nolse,
breaking presiure and ‘rakage.

—

Caution)

When testing injectors take care not to axpose
the hands to tha injector spray as the working
prossuce el cause tha fuel ail penetrate the
skin causing sericus injury.

Spray test

Gage isolpted;

With rapid short strokes of the testing pump lever
(4E'sec) the sprays should be even and cut off
cleanly, The injectors must not drip.

Nokse west;

faauga isclared:

Laong slow strokes with e pump lover {1-2 strokes
per @l Whan injectar is working properdly it makes
8 Upinging"” sound as the fuel emergas,

Breaking prassure test

Gaugs working:

Mova purmp lever down slowly, Watch presure at
whichi injector works and adjust it if necessary by
wining tha adjusting sorew,

Breaking prassure for used injectors:
137 — 139 bas

Broaking pressure for new injectors;
152 — 155 atmaospheres

Tighten cap nut and check pressure again.

Leakage tast:

Gauga warking:
Pump pressure up to about 130 bar and hold it

For 10 secords, Mo fuel should leak from the
noEzle tip,

36

Repairing fuel injection system
Repairing injectas



Glow plug system 28

CHECKING THE GLOW PLUG SY5TEM

Check cumvent supply

Sctach p et lamp heowesn Mo, & cylinges glow
@alug and warth
Turn ignition key to “Glow"" position, tast lamp
must light wp.

¥ the smoaoesnotlight wp, chack the glow plug
selay, ignitionstas e saiteh or relay plate with
fuse bes.

Checking glow plags

Detsch becbar and current rail from all glow
pluge,

Aqtach met lamp o batery [+ positive and traen
1o each glove plug in turn.

— Test lamp tights up Glow plig ok,

— Test lamp doses not lightup. Glow plugdefective,
TROEW,

Myt
Gilowe plug tghwning torgue: 20 Mm (2.0 mkal,

Checking glow plug system 3?




REPAIRING CLUTCH

Rermove qearbos

See Manual gearhox 015, Fep, Gp. 34 booklet for repairs to clutch release lever and biaring,

== Clutch dise
[ Corvtral ging — F g 1
Lhecking ruq-au; - =ig. B
| Librizars splivne with malybzean m
disaphide poresce -

Prasmirn plate
Bemizaing instal ing
\ - i ard markirg — Fig. 1
- m 25 mikog) che=ckag Fags 2.4 and 4.,
—anaEe ancdar tiglh e A |3l:l-l.'.'555_|
alzernaczly a Yew wrrs
HEa T mie

Fig. 1 Chrtch — Removing and installing Fig. 2 Checking the ends of the diaphragm spring

Mark installation position before RO, Seoding to g depth of 0.3 mm 15 pErmissibig,

38

Repairing clutch




Clutch 30

Fig. 3 Check the spring connections betwesn
pressure plate and cover for eracks, and
tightmess of rivets

Clutzhes with darmaged or loose Flvets must ba
renedar

Fig. 5 Clutch dise — Checking run-out

Max, = 0.5 rmm st 220 mm diametsr

HEMOWING AMNMD INSTALLING CLUTCH
CABLE

Removing

e HH ]

Fig. 4 Checking the pressure plate surface Tor cracks
signg of burning and wear

Prassure plaes which are bowead inmards tooa max -
rum ol 0,3 mm ane soll serviceable,

- Heleass the ension an the canle by turring 1ha
adjusting nut {1 at the earbox mounting,

— Detach the clutch cable from the cluteh reiease
lewer (2. Aermove the cap togather with return
apeing and urscrew the cable from the gearbos

SUppnTt,

Dietach the cable from the cluteh pedal and take
aul froen balow,

Rapairing cluich
Remowing and installing clutes cable 39




" 30 Cluteh

Installing

Attach clutch cable to pedal and suppory pedal

— Trne clearance is adjusted by terning the adjusting
nut an the gesrbox suppost.

Ime clegsance a1 e clutch padal = 20 mim.

Guida tha vtk cable through toe cleat on tha
Eaoaelye,

— Bacore the canle ta the gearkaox suppart,

Attack the clutch cable 1 the clutch relase ayvar
uang ploas,

— Ensure that the cap on the gearbax and tha
rubsbar grammet in the body are correctly locatad

Volkswagen Technical Site: http://volkswagen.msk.ru http://vwts.info http://vwts.ru
OrPOMHbIN apXxMB JOKyMeHTaumm no aBtomodunam Volkswagen, Skoda, Seat, Audi

Repatring chutch
4u Remaving and installing clutch cable




