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FPREFACE

Small though this Workshop Manual is in size, it lacks no detail n covering
most of the serdcing and repair of the Mercedes Van and Camper Diesel
models isled on the outside cover with 2.3 and 2.9 lifre engina (engine types
E01 and 602} and the eardier 2.4 Bre engine (engine type 616).

Brief, easydo-follow instuchons are given, free from all Fecessary
complications and repetitions, yet confaining all the required technical detail
and Informatian, and many diagrams and illustrations,

Compiled and (llustrated by axpedds, this manual provides a conclse source of
helpful infsrmation, all of which has been cross-checked for acouracy ta the
marufachiret's official service and repair proceduraes, bl many instructions
have darived from achusl practice to facilitate your work. Where special tools
are required, these are Identified in the text If absolutely necessary and we do
naot hesiate to advise you I we feel that the operation cannot be properly
underiaken without the wse of such tools.

The readers own judgemant must ulimately decide just what wark Fa will faal
able to undedake, but there is no doubt, that with this manual to assist him,
there will be many more occasions whare the delay, Incormsenience and the
cost of having the van off the road can be avoided of mnmised

The mantal is called "Pocket Mechanic” and s produced in a handy glove
pocket size with the aim that & should be kept In the vehicle whilst you are
fraveling. Many garage mechanics themselves use these publications In
their work and if you have the manuad with you in the vehicle you will have an
invalrabie toutce of refarance which wdll guickly repay fs modest iniial cosl

A general faultfinding {troubleshooting) section (s included at the end of the
manual and all fems Ested are laken Wom actual experience, together with
tha necessary remedies to correct faults and maffunctioning of certain parts.

Important Note: The main text of the engine Section and some
other sections associated with the engine, covers the 801 and
602 engine, although technical data are also given for the 616
engine, Differences for the 616 engine are described at the and
of the manual in a separate section.
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o, INTRODUCTION

Cor Fockel Mecharcs™ am based on essy-lo-follow step-by-step Insfrudlions and
achice, which enables you to carry out many, obs yoursell, Moreover, now you have
e means to avald thess frustraling defays and Ircenveniences which sa ofter Fesult
fram not knowing the right approach to camy aut repals which are of%en of a
compara@ely smple nature,

Wvhils! special 1oals ame required |o carry out certsin aperatians, we show you Ir this
manual e sssenial design and construclion of such equipment, wheneyes possSin,
to enable you in many cases Io kmproviss or wse alernative tools. Experiance shows
that il is advaniageous 1o use only genuine parts since Bhess give you the essisancs of
a frst class job. You will find that many parts are identical In the renge coversd in tis
maraial, buf our sdvice i to find oul before purchasing new pans - Always buy your
spare parts from an aMiclaly appoinfed dealer,

0.0, General Information

The manual covers fe listed Morcedes-Benz commarcial vehicles with 7.3 and 28 Bire
efiging, but also refers bo models wilh e sarier four-gylinder englne with 2.4 liire
capacity, Models 2080, 3080 and 408D are fitted wih & 2.3 e fow-cyindsr diesel
engine with o porfermance of 58 WA (78 HP) al 3600 1pm (engine Lype B01). The
remaining modets are Sted with the 7 9 s Dve-cylinder angine with & perormanca of
70 KW (85 HP jaf 3800 rpm {engine type 602} The engine & simbar o B fosu e imdesr
enigine, wilh Ihe acational cylinder added on Models 2070 and 3070 are fited with
the 2.4 itre engine, engine iype 816

Detalls of the €18 engine aie coversd under ssparats headings, wheneyer
differences are such that a now Section is necessary.

Mary cifferant body verslons and model mimboers are used in e rangs af vehicles
marketzd. Trw following fable shows some of the modess together wih thek type
designation and fitted engine io the brter model range, Thess nunbens s SHnefmes
mlrred Lo, mainly in the technical datn sections mad you shoud famifarise yoursed
weith this moded pumber of your vehicle, W should Bke to stress thal nat all vehicles are
zodd Inany parlicusar oountry

All vehicles covered in fhe manual are fMbed wih o four-spesd of five-spaed
Trardfmission

Moded Mol Number Fitted anglns
MB 2080 601.3 511,940

ME 35D B023 B0 540

ME 4080 #11.a 01 540

sB oD B0 4 B0 Sy

MB 3100 B0 4 a02 540

B L4100 8114 BO2 040

0.1. Identification

Wihen your puichasas the vehicle pou will have Fecaived various deis cards which have
wl impodant vehicle details, as for example chassis number and companent numbars
a5 wll as denlificalion of optonsl equipment, ele. You Owners Manual wil glve yau
furthver inslructona oo the Use of thase cards. Owner's Manuals were oblainable uredar
Mo, 601 S84 38 B8, bt yeu wil hove o check i ihism numbar s sl valid, /s i B
possdine that ihoy are no longer availabla

Fig. 0.1 = The pealiien of he vePicls
Identflication  number (1) and tha  iypa
lifandflcation pleke {2)

The type [deniificaiion plate wilh he yehicie
identificalion nenbar can Ba faund on ibe
door gnky 8t the paslion shown in Fig 01,
Ireradfalely nest fo | you Wl find an
acdiional plate. giving again the vehics
dentificetion number, 1he max permissiple
vehicle welght and the basic saBing af the
hoadiamps. Defails of the bodyhumber and
the paind work are given oo plate, fed bo
thee LH, door pllar, @ shown in Fig. 0.2,

Fig. 0.3 - With the door opsn you will pee
Ly plade (1) with dedalls of the Dody and jain
identification codes,

The engine number can be found near
tha mjection plpes ol the postion
shww In Fig.0.d on tha L.H side of
Ihe cylinder block Transmission, rear
mvle and steering alsa hawve a serlal
numbar, stamped into the housing.

Always quote the complete chassis
number andfor engine number and the
madel yesr, when ordering parts 5
Imporiard is ales the sstual mode 2

numiber, which will indicate the constriction of e hicls, Far example hys ar
four whesls on the rear axie_stc

Fi. 0.3~ The sngine rumber can be found at (1)
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0.2 Filling Capacities
Fusltank -, ..o o. oo i i cne b r e e e iy T MRS (12 ires reasTyE)
- Dplianal , i Z & B5 llines {13 fves eserv)
Enginia:
. B0, Toureyindsr, complete =M, ... . . 0 iie e . T fires
- G601, oll change with fifer ., . ......... L R e A 5.5 i#res
- 502, Mmee-cyinder, complate el _. . .. .. i 7.5 Hres
. &332, offl change wihflker ., . ... ..... ... .. o ves 10 Rres
- BB, four-cylinder, completere®l ... ... . .. ... ..., TSires
- E1E clchangewkhEBer. . ... _......ccvvvrriarorrrnrnen, BSines
Win. O Fill Capacily
- G01 engine . . FHETRY. P s X 1) -]
- EDT aregina i i i = L e e ki et TR TN
. 101 o) et e s AR Gt el UL R . 1) 11 - |
Cioolng Sysien

L LI T e T a | 1 )
- E02 englie. . e e gl P PP . I | . ¢
o BRI e L A | 5
Transmission, , , , . dm o AL e AT R T RS
Automatic ransmission (Midd change) . ... ... .. .. =45 Ceerisssseii s B5E Hres
Power asaisted sbesring . ... ... .. .. . . 4 y 1.6 Eres
Rear axie;
= foarle bype T4 400 and T4 401 . .., 00 iii e e i aeae s 1B MrEs
- Ao bype Ta 404 and T4 405 . . . AR N ] i
- Al bype T4ES (twin wheets). ..., o B e e

IRres
0.3. General Servicing Notes

The sarnoang and overhadyl npirections n the Werkshop Manosl are lald o e an
easy-ta-lofow step-by-siep fashion and mo dffioulty shiould be encountered, i e lex)
and disgrams sre foliowed careluly and metcdicaly. The “Technical Dala” sections
form an imponar pard of the repalr procedures end shoulkd always be refemed (o duning
wark o e v hicis

In crder that we can Include as much data as possible, you will find thal we da nol
panarally repest i he teat [he valuss akeady gheen under tha Bechnical dete beadings.
Agaln, 1o make e sl uss of e space available, we do ot repast al aach opesation
1h= move obvicus steps necessary - we feal t te be far mora helpiul io concenirala on
the dificut or awkward proceduras in greaber detal. Howsver, we summaris= below a
feswi af the more mportant procedisss and draw your attentlon lo vardows peinds of
general mtengst that apply 1o all operations.

Always use Che lorgque selings given in e warous main sections of the manua
Thase gre grouped {ogelber in sepanals sub-cockons far convartant refaranca

Bolts and nuls should be assembled in @ clean and very lighily oied conditien and
lates and thiesds should ablwdys be nspected lo makae sure that they are free from
damage burrs of scoring. D0 NOT degrease bols ar puls.

All joort woshess, gashkels, babe ard lock weshess, =olil pirs and “0° ring=s mu=t be
replaced on assambly. Seats will, In the majority of cases, also need lo be replaced, i
the shaft and seal have been separated, Always lubricate the lip of the seal belors
aReermbly and lake care thal the seal ip is facing the comest directian.

&

Ratsrancas o the efl-hand and righi-hand sldes are alvays fo be taken es 8 e
pirserves |5 i the rear of Ihe vehicle, facing lorwards, unless ofherwise sated

Always maks sure thal the vehicle iz adequabaly supperted, and on firm ground, before
eemmancing amy work on (he urderside of the car, & small fack or @ maike shi prog
can be highty dangerous and proper axle stands are an essential requiremen| far your
own ealsly.

Dot grenss and mineral of will rapidiy desfroy (he seals of ihe Fydraukc system and
even [ha smafiesi smownts musi be prevented fram snlering the sysern or coming irfo
cortasd with the components. Lise clean brake Muid of one of the proprietary cleaners
to wash the hydraulc system parls, An acceptable afernatve cleaner tn methylated
sprfl, bul it this B used, £ should nol be allowed 1o remain in contaot with the rubbers
parts for lenger than recesasty. I s also important thal all traces of The fuld should be
remaved fram the system betore final assembly

Always use genuine manufaclurer's spares and raplacaments for the best resuils.

Since the manufachirer ses melric unfts when bhulding (he cars IF 18 recommended
that, rfrese &re wRed for B precise unils, inch conversions are given In most cases buf
these afe ol necessarly procise conversions, Beirg oundsd off Ter Be unimparan
valles.

Femoval and insiafation lstruchions, in this Woreshop Manual, cover the sheps (o lake
mwaay of put back the unll of pat in guestion, Oiher Instuclions, esually headed
“Bendcing”, will cover the dismanting and repait of the unll once B has been stripped
from tha vahizla B i palrdad suf thal the mnjar nsinichans cownr 8 complete swathaul
al 8l pars b, nb'llﬂlﬂ:l'p', his will mol ahways be eflher necessary and should not be
carried oul nesdlssaly

There are & rsmiber of variations inwnfl parts on the range of vohicies covered in this
Wiorkshop Marual ‘W strongly recommand (hal you lake care fo ideriiy the preciae
model, mnd the year of marufachure, before obtaindng ary spares or repfacemend pars

Sd: To indcate wsipes spd Emils of componens 2= suppled by (ha
manalaciurer, Ales to indicale he producion [dlerances of new unused parts

L1 Paris supplied s Oversize or Undersize or recommandad imia for sugh parts,
in arabie ihem fo be psed with wom or re-machined ratieg parts,

WE /5 indicales a parl that Is larger than Std. size LS may indicate 8 bore of &
bushéng ar lermaks pard that ls smaller than Sid

Mae  Whee phen againsl 8 cleasrmnce of dimension indicobes e maximum
slpwable M in eocess of tha valoe glvan It s recammanded Bnl e approprinie
part s fitled

TR 1r-ulu1ur the Totsl nclcator Reading as shown by & dial Indicalor {dial

ot
TDG: Top Dead Conbre (Mo, 1 pislon on firing siroke),
MP Mut-Purpane grease.

0.4, Jacking up of the Vehicle

For small jobs, fack up the veficie &8 described in ihe Owners Manual, wiih Tho
h:l""rﬂ'l-"_'k |pek supplied Wil the vehicks, B 2. mabide jook = used, make sure i can taks
e weight of the vehicls. Addlional weights shauid akways e removed from The cargs
roam of the vehicle,

To jack up e vehictes completely, first Jack up the fronl end, Chock Bie reas wheels to
Prevent the wehicle fram noling aff the jack or sppéy the handbrake. Place a mabie jack
tnderneath the font axie. ¥ the k vehicle jack |5 used, plece ¥ undarneath the
frant apring as shown in Fig. 04, immediately in frent of the Forl axe.



Fig. 04 = Jachimg wp the frosl smd of the
veflchs, using the hydraulic [ack suppisd with
Eha vehicle.

Chassls stands shoyld only be placed on
the L H. and B M. slites under fie roet sula.
Use chassis stands of B constuciion
showt In Fig. 0.5, shauld be wsed, bul mgain
maka sure thal they are sirong encugh io
&airy the walght of the wehicle Make sure
the vehicle canmal =fp of the stands.

Flg. 0.8 - Thees-Begped <hanzlz starsds mie the
safest melfhod to suppord the vehicle when
WO s 1o ke caivied ol on e undereide of
i wadiicls,

The rear end of the vehicle s [acked
with a mabila fack or wilth the hydraulle jack
shawn n Fig D6 Chassls slands ae
placed undemesth the axle beam, noting the points given above. Agaln make surs that
nio additiotal weights are |eft in fhe cargo foom,

ﬁg. B8 = Jacking up e fess end of the
wehicle  wilth  the  hydauBe jack
suppied.

Nota: Wiz always dficul fo raise a veliics st on one side and (hen on the
athar. Take cars that the vehizle cannol lp-ovar when the first side is ifed,
Ask a helper fo support the vehicle from the offer sids  Mover work
undarnaalt the vehicie withow adequale support

[1 ENGINES
1.0, Technical Data
Fitted Engmes:
= 208 O [Model E01,.3) B01.840
- A0E O {Medef B02.3) 604,840
= #08 O (Modal §11.3) 62,540
- 210 D {Modal B3 4) B2 GAl
= 310 D (Meodel G0Z.4) 13 B
- 410 D {Mods| E11.4) GO
- L0 g7
- L0, L3gTD 618 934
Mumbat af Cylindars
- B01 engine F owar
- B0 engine Froa
= B16 engina Fiont
Injecticn Cirdar:
- Four eylinder i-3-4-32

Five cylingier 1-2-4-5-3

Arranpement of cylindars irslie
Carmakaft Owarhead camshaft, Mo, marked in erd Face
Arrangemant of valves Cverhagd

Cylinde bore, 801, 532 engines
- B1A angine
- Platon stroke, 801, 502, 616 sngines

Capachy.

= A01 englrs
- 802 ergine
= B16 engine

GCompreszinn Batis:
= G601, 802 engines
- B8 engina

bax BH.B [Diwg:

- B0 erg{_ne. with manusl gearbas
= BN anging, with AT

« 502 engine, with manusl gearnox
- BO2 engine, with AT

- 616 angine

Mex. Tergue:
- 601 srigine
- 802 angine

- 816 mnging

B3 00 fmm {3 4565 |
81,00 mm {36154 in.)

52,40 mm (36711 i)

2200 omm
2874 eom
24804 com

FTRE |

58 W at 3800 rpem
B0 KW ad 4000 rpm
TO kY at 3800 rpm
rZ K al 4000 rpm
£ W at 2200 pm

157 kgm (113 Eib) o 2000 — 2800

rprm
19,3 kgm (133 NIk &l 2400 — 2500

am
13.7 kgrm (B9 RiL.) a1 2400 rpm




Crankshaf bearings 5 o A Feton boarings

Couling spstem Thermo system with water pump,
tharmostal, coaling fan with  Moid
ciitch, lube-1ype radiator

Lubricalian Pressurn-fesd lubrisalion with gaardyme
ol pump, driven with chalm frem
crank=hatt, With full-Now oil fiker

Al cleanar DOiry paper edament air cleansr

Valvn Timing — New Timing Chain - §84 and 6432

= Inlet valve opens "M"ATDC

- Irkst w#lve closes 17 AR DG,

- Exhaust valye opens A" BED.C.

- Exhaust valve choses 15" BT.D.C

Valva Timing - Used Thming Ghain (after 12 000 miles} = 607 and 607 angines

= Infml valva eperns 12° A TO.C
- Indel valve cioses 18° ABD.C
= Exhaust valve apens IMBBRDC
- Exhaust valve closes 1B TLDC

Valve Timing = Mow Timing Chaln - §18 Efgline:

- Miled vaive opens 1M.6*ATDC
- Inlek valvs cioses 115 ABDC,
« Exfiaust vatie opens e Al Nt e W e
= Eshaust valve doges 19 T.0hS

Valvo Timing - Used Timing Ghaln = 816 engine:
Al valves 2® more

Walvi Clenmnces = B16 Engine — Engine warm
= Inlel valves
- Exhausl valves

0.1 mm (D004 nL}
030 mm {0012 in

Walve Clenrances - 818 Engine = Englna colkd;
- Irlel valwes
- Exhausl valves

0.5 mm (0006 In.)
D35S mm (3018 I}

1.1. Engine — Removal and Installation

The engme and fransmission Is removed from e vebicls @5 8 camplels unl afles the
paits showr in Fig, 1.1 sre remeved from the front end of the vehicks. The rarsmission
=an {hen ke remaved from the engine. Engine and iransmission ase a heavy url and a
s=ufalia Hoisl or crans le teguired b 58 ol the aasembly, remembering ihal the welghi
t5 more than 200 s, The fofawing descripbion is & penarad guide ine, as wa cannol
rafer lo every possible vadation andiar equipment thal may be fited to your vefice,

*  Flace the bannet inlo the verticel, pesiion el the tack engages. Remove ihe

drivers sual,

10

Fig. 1.4 - The engine by removed from the vehicle afler ife (luabated parts hove been
remiaved fram the frond end of the vehicls,

Discansect the bao battery cabies, The baltery can also be removed o have more
space for othe operstione.

Remowvs the engine cover and tha radiater grifa

Cpen tha sxparskn lank cep, M b essumed st the engire is fairly cold. Orain
& caalifg sister as deseribed in Sectlon *Cocling System™. Remove the radiator
&4 describad in the same seclion,

Remays {he air infake hose

Remave the frant bumpes and e rediator crossmember [Fig. 1,1)

Sepatate the front exhaust pipe from the exhaist marifold and fres the plps from
e racket on the ransmissiaon

Discannact the propeller shall from Fie bransmission  Also disconnect 1he
speedomeler cabie frem Hhe Eransmission

Unscrew the chtch slave oylinder from the side of the transmission withaut
disconnecting the hydraulic hose, Tie the cylinder to the vehicle Noor b prevent o
frem harging dewn on ibs hose, Fig, 1.2 shows where the oylinger & atiached,
Unscrew ihe sarlk eable

Fig. 1.2 - The clubch aisve cyfinges (1) 1s
fifted ta ihe alde of fe ranamlasion

= Déscannect the slacirical leads
from fhe sfader molor and  the
siemaior, Free fhe cable hamess
fram the engime (ot T cabls
binders] and push the harmess e one
sife, whers § cannal be n Ihe way
muring felloming aperalions.

. Discorned Ihe sechical fEad
from tha glew phig relay.

" Dicnenect all vaczim  Boess
froem: tha engine.

11




= Wa power-asssied sleering is fitbed, remave tha drive Bait and unscraw e Ball
pulley from the pump shafl. Unscrew the comglete stearing pump and remave i
logelher with the connected hoses,

= Discormect the fuel pipe from the pre-iter. Close tha open esnmeclions in sufables
manner io provent snty of dinl

¢ Remove the vasuum hose dram the saocuum piemp o the kealion shown in Fig.
1.3.

Fig. 1.3 = Disconnes the vacusum hass for

the brake pervo upl from the vecuum

plemp [Echauster pisnp],

=  Umszew the gear change lever
kmch, remave the rubber gader
afd  withdraw fhe  lever afer
removing the clamp boll, Durng
laler |rstaliation tghien the clamg
bol® untl e gap is 1.6 mm

s Slacken lhe header hoss behind
the thermostal housing  &nd
mithdraw

= Remove he slater Mot osr

Flg 14 - The oll filer neck must be
remaved in odef o teke oul the engina,
¢  [iscamnect the ol phes from tha
all fiter housing

*  Remove the pipe clamp from me
ol ElHTp

¢ Ramove the ol e neck. Fig, 1 4
Ehevresi |he localion

. Ramiyes tha M e i
mouning from Ihe crossmember (1
biodt)

& Stacken the engine mounting
suppiste from the engine mounting

Fig. 1§ - The nstschmenl of e

crakarmember undernasth the vefilzbe

. Uso @ hand ¢rane or sulleble hoisl
and wilh ropes of chaing atingh the
power und, uilising the §fting syes.
Alse place 3 malsle jack undemealh
the emefransmisshon  wnf o
support @ from bafow.  Bafore

= L ihe enginefransmission sssembly fowards the front of fhe vehicls, burning #
alighly io afiow the gearchange fo clear The engire companiment, i e unt s
resting on @ jack, remove the fack Al (e same e Helpers will be required to
guide the power unil Fisally fower the assambly to the ground Remove the
I s dssion If required,

Fig. 1.8 - The sttachment ol the engine
Efaaamamber.

The lnstaflation s 8 reversal of the remaval
procedurs, bat the foflowing poinls shouid
ba noked:

«  Check the engine mountigs and the
oil ard fisl plpes (heses) for damage and
feflacn parts a4 necessany

# | & manus fransmission & fled, take
the copartisty fo check the ehilch relaass
bearing and fepiace B nacessary,

romoding =y of the engine and
Irensmissian imaunlings ersure thal
he weight of he assembly | well
SLDEGrTed.

» Csconnect tha throltle condral

*  Unsorew the crossmember underneath the ransmission nd sl underminath the
engine. Fige. 1.5 and 1.6 show whera the Rems are sftached Check once movs
thal The und s suppored
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= Do nal conrecl or refil any of me
disconrected parts unil the engine amd frarsmiseion are fefited fo Ghedr
maurlings and ihe engine is free fram the ropes or chains.

=  Remowm Me engine maurts If ther condiions. require it Kesp ol or frease away
fream the rubber parts

= Cornect the propelier shaft in sccordance with the instructions i Section 4

« Fef the cocbag sysfem with anb-feeze of M correct sirength for  Dhe
Iemperalunes o be expecied. If the origined anlifreezs is used, check isl strangth
bafors Elling H in

= Check the alr cheaner eloment before re-use, Dirty elements should be reglaced,
mainly If averhaul work has been undertaken on the engine.

& Checl fhe ol levels in engine and tranamisslon and comest IF neCERAaTy, IT no
ather aperaians have been carled ot on (he units

*  Afer slarding the sngine and aftowing § 1o warm up, check the cocling system far
Inakce. Crfve the vehicle a few miles to check for axhaus! plpe ratin

g e 5 Engine - Dismantling

[Mesed engines are sensitive fo dirt or other contaminaBian. 1f |5 thersfor sssertial i
make sure that mo farelgn matier can enier the pipen, canneclions, ele. during ihe
.'I'I-:mthl]lr'g e | o,

Dismanifing of the sngine wil be made much easker. If & wwvivelling engine stard s
#eatable. Olharwise place the enginetransmission an & work bonsh, #Uppodting
adeduiately ta peavent i from falling oyer

Sefore commancing dismanting, block up the inlet and exhaust oparings and ghve the
eulerioe of the engine s Morough cleaning 1o remove ol looss det and ol Fay
perticutar sitendion to o joint surfaces, brushing these la remove loose debiris which
ight cihverwise find ist way info the inleror of Fe sngine.

Many of the paris are mads of Alsmirium aflay and must be treated sccordingly. Cnly
URe plastic or rubber mailets to separats parts, If pacessary.

A8 a eompleta slrip-dewen of the engine 18 I most cases nod racesary, and mary of
e operntions can be carrisd aul with the engine Mad, you will find in the follrwing baxt

13



# description of indvidual operations which can be canied ol with the angine Fied
and removed, Comisning thase, will give vou the complete dismartling of the engine,

1.3. Engine - Overhaul

1.2.0. Cylinder Head and Valves — Technical Data

Cylinder Head:

Cylindar hegd height:

- B16 engine

Max, Distartion of Cylndor Hesd Faces:

- Longtuding directian

- Aptoss bha face:

Wax. deviation of taces bebween upgeer A
lower sealing laces (paralled 1o each othar)

1429 - 1431 imeni
B4.8 — BE.O0 mm {min B4 00 mm)

(L0 mm
063 mm

0.0 mm

Depth of vabve head taces and cyrsde head saaling fece — Except S16;

= Inlgt valves
Exnausl valves
+ WYiEh re-cud valve SeakE

#0017 lo 0.23 mm
+1 582 o §.28 mm
1.0 mm - all valves

Depth of valve head faces and oylinder hesd soaing fece - 616,

« Irked valves
= Exhaus! valves
= Wilh fe-cut valye seals

Valves

Vatve Head Diameder D" in Fig. 1.22)
- Inlel valves

G186 engine

= Embaust valves

G616 enging

Vave seal angls

Valve Stem Diamater (04" In Fig.1.23)
et valves
Exfiausl valves

- B18 Engina

Vadve Length (L" in Fig, 1 22}
= Inlel valyas
- Ewhaust valves
16 enging — Inlet vahs
B16 efigne — Exhaus! vafveg

Vahe Sasl \Wickh:
= |riel valves
= Exhausd valvgs

WVabve IBenlification

- lIried yadves
= Evhaust valies

14

+0.03 to 0,43 mm
- 0,38 o . 7R mm
1.5 = all valyes

17,90 - 3810 mm
35,70 - 35,90 mm
3 080 = XE 4D o
.10 = 3430 mm
457 + 15 (B16 enging = 30)

1870 =T 955 mm
B.BE0 — B 545 fm
S50 — B 840 mm

106.50 = 106.30 mm
FE.50 = 106.30 mm
13430 - 13170 man
1308 = 13020 mm

25 mm (§16 = 1.3 to 1.6 mm)
A5 mm (518 =25~ 2.9 mmy)

E 501 02 (816 = E 616 02)
A BON 02 (B16 = A B16 05)

Walve Seals
Yalve seaf widh
= Iiilel valves

- Exfaim] vadyey

Valvn m=af angles
Uppar correcton angle
Lower earmection angle

Vahe Seal Insers (only 801 and 802 given)
inset outer diameter 707 In Fig, 1 20§

- lrdat valves — St

= Exfinusd vaies = Sid.

Insset inner diameber "0H° In Fig. 120

- Iniet valves - Sid.

- Evhimgwl valves = Sid,

Basic bore in cyinder head "D7" in Fig. 1.20):
= Inlel valves = Sid

= Exfiousd yodves — Sid,

Vaive seat height, o valves

2.5 mm (B18 =1 310 1.6 mm)
A5 mm (B16 = 1.5 - 28 mem)

45" - 15" (B16 = 30%)
15" (616 = 60"}
B0" (E16 = W)

40,100 = 40,084 mm
37100 — 37 084 mm

33400 ~ 33,800 mm
30500 - 30600 mm

40,000 — 40.01 8 mm
A7.000 = 37 006 mm
8,07 —7.03 mm

Upper edga of valve ses rings to eylnder haad face

= Irilet vabees 2.37 = 3. 35 mm

» Exhaust valves LA =2 25w

Valve Springs - Except 818 éngine

Colow cods yellow-grasn of purple-grean

Outer dismefar X320 mimm

Wire digmeter 4 75 mm

Free isnglh 50,83 mem

Length under load of 72 to 77 kg 47,00 mm

= Waar im# 2700 rm al B4 kg

Valve Springs —618 engine

Colour code reeiireen o oyl low or

Violet/gieen violel'paiow

Chuter diametar MM —3INSmm 300 -307 mm

Wi damatas 380 mm 3.80 mm

Fres lengih £0 50 risi 51,20 mm

Langth under load of 483 10 &3 kg 29,80 mm, min, smmmssas
Lnder foad of 580 kg 28 00 mitn

= tml 41,70 kg 53 00 ke

Yalve Guides - Except 518

Indat vahve Guides:

* Cuter damater — Bt 14,04 = 14,051 1

* Outer dameter - Repair stz 14214 - 14 722 rem

ey cigemedas 8,041 — 805 mm

Bask: bore in cyfinder head.

- Std. 14000 — 14035 mm

- Repai size 14 198 — 14203 mm
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Exhausi Valvs Gidcdna;

- Chaber diamalear - Sid

- Ouler dimmeler — Sapair size
= Innes dizmels

Bemie bare in cylinder haad:
= Sid
- Repalr size

Is\eifarence fil of valve guldes — Alf guides:
= Eid
- Repair sze

Valve Guides = 818
Irbal VaronE whaust Valve Guides:
« Lengsh

inied walves

Exhausi valves
- Dher dismater — 59, &ll guides
= Quter diameter - Repair sze, all guldes
= [nnar diameter, all guldes
= Man, ey diameler
- Basic bovre in oylndar haad;

Std

Fepair size

- Interference IE of valve guides = All guides:

Etd,

Camghalt - Excepl 616 Englne

Camshan Bearings:

- 4 cal =ngine

= 5 cal, emgine

Joumal diamaber

Camshan Bearing Clearance:
Haw candilien

= Waar limA

Camsha®t End Float;

= Mew condilion

= Waai bna

Camshaft - 818 Engine
Camshaf bearing runsing clearance
Camshaft ond Nisat

1.3.001.

14 084 — 14 051 mm
1. 214 = 14,222 mm
B000 - 05 mim

14030 - 14 035 mm
14,198 - 14,203 mm

000 = DE21 mm
0.011 = 0024 mm

B0.0 or 61.0 mm
285 - &0.5 mm
14,03 - 1404 mm
14,20 = 1424 man
1003 - 10615 mm
10025 mm

Tl OO0 = 14,0770 mm
14.200 = 14. 240 mm

.01 = 0.04 mm

5
A
30 544 — 30 850 mm

D050 = 0T mm
897 mm

Q.07 -0.95 mm
0.18 mm

0.025 - D066 mm (maw, 091 mm)
0,08 — 0.128 mm (max. 018 M)

Cylinder Head — Remowval and Installation

Tha T-:i'm;? information should be noted when wark is caried cut an 8 cylnder head:

* cylnder hesd s made of Aghl-alloy, Enghie coolant, angine of, the air
fequired 1o |gnle the fuel and the exhaust gases are direcied through the cylnder
headd. Giow plugs, injectors, pre-combuston chambers and valve tappets are fitbed
lathn cylinder haad. Alse in the cylinder heads you will find e camshaft
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The exhaust manfold and the nlel manttald are boltad 1o the cutslde of he hasd,
The fued erters the head on one side and =xts on the other sde, e 1he head s of
the wal-knewn “crosafine” typa,

The cinder haad & Med with vardous sonder unfs, senssrs and ewitching

yalves, responsibile for certain funciors of the lemperalure conbial,

Az the cylinder head is made of Bght afioy, | ks prone fo disdartion i, for mcample,

ke erder of slackening o Hghtening of the cylinder heed bolls 18 nat absersed. Fer

[P e fenson never femove the cyfinder head from o hot emgine,

A eylinder head cannot be checked in ffled posfies, Eomatimes e eylindar haad

gasioad will “How®, allowing air info the copling system, A quick check s possibis

gfter opering (e coolan] reservol cap (engine fairy cold), Allow the engine In
warm-Lp ared abseye 1he coofant. Visibie air bubbiss pnll"l m most CARRS

fo & “biown® gasked, Further eviderce is whitle sxhaust smoke, ol in Be coalar] o

esalant i the engine all The alter can be checkad at Ihe oll dipsiick. & white,

grey emulsion an tha dipstick is more or less a confinmalion of a damaged aylindsr

i),

o 07y @ne conelreed (hel wades hes enlered the sngine and you wand to gef home
or ta the noorest garepe, unscrew the injecton and crank the engine with e
sltarier motor for @ while o eact the wale. Reffl fhe ineclors, skl the anpine and
drive to your destination withoul switching off the engine. This fs the enly method
fo Bvoid sarous anging damape (bent connecling roos for sxample)

The cfinder hmad musd only be femoved when the engine a cold. The hesd s

remaved ingether with the exhaust manifold, bt the inded manifold mosi be ssparabed

tram (ke cyfinder head before {he head can be [fed off, Mew cpfinder head gasksts
are wrapped in plastc und musl arly be Enwrapped just before the gaskel i= Med

The cyfinder heed can be removed with the engine MHed and Tese cperations are

described bolow, bul mole (haf aparaffors may vang, depanding o he equipment Med:

Fig, 1.7 — Remove (ke Bwe hoses
alvowm by e mrows ol
slackening the hose clamps,
- Fiemove dhe driver's sesal
disconned! the baflery earth
cable and remove the engine
bonmet.
= Dradn Pie  eosalimg  ayslem
(Section 1.8.7.) und remove the
rackator,
. Lift up tha radiator grill and
lack I in i eised postion
= DEsconnect [he i infake
hesa ard tha coolamt hose
. shown in Fig. 1.7
Remove the visco-clutsh tram the front end of the enghe. Do ot stare (he lifch
aanembly In verice position,
*  Remeve the off MEsr albow (Fig, 1.4}
: Cit the cabls binder sacaiiing the engine cable harmess
:";“ﬂ"' e single poly W.belt fram (he front of the engine. Ta do this, refer fo Fig
e 'ﬁ“‘“ﬂﬁ-lﬂuﬂhﬂ. Insart @ drift of 12 mm diamater and 180 mm In
Fntae e the sering-laaded lever and push the tensioning device towsrds the laf
e the tension from Ihe secunng screw LNl the tensiching spring can be
PUEhed in diraction inlet mantiold. Maw remave the bolt (3} sesurng the mownling
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Fig 1.8 = Falsdalig te benshon of Ehe difve
B&l al the fiond end of Hhe engline,

LT B S

ahock abzorbar (eee slen Fig 1.9) and remove the tensloning dovice. Push dewn
on ihe tensloning pulley fo loosen and remave the belt.

Toenvioning spaing

Drarrpmar
Erucipl Inv |pnskier

Il 8 power-assited sleerng s fitted,
femova the pulley for tha drive e,
Discornes! all coclsnd,  fusl and
wacuem  hoses and the  edecirical
cables connected io the cylinder head
of @ny oiher und an the cylinder kead
whith cannot be removed together
with the cyinder head (also see
bolow)

Fig, 1.10 = Tha damgper Tor the engine ppesd
regulation s slfached bo the manihabd,
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Fig. 1.0 = Unscrew the damper fsr ihe bheh
tenslaning device from the cylinder head end.
= Beparate the throtile controf linkage a4
ihe ball joint cannechon

= Didscnmnedd the vacuum pipes from ihe
edhaustar (vasuum) pump. One hose ang
o wrion niod must e removed,

- Llnmua:ag clamps and clamp-off he
fusl hoses and disconnect Bie leal hoses at
the luel pra-Miler of remove e fuel fiter
beackol Bad e & up with & plece of wive,

® I the cose of o four eyEnder engine
remove the infeclion pipes of cyinder Mos, 1, 2 and 3 tagethier with the ppe
bracket and renvove the injection pipe of No. 4 cynder withait the brackel On 8
frvm-cylindar #hgine, the injection pipes of Nos, 4 and 5 cylinder are heid together
by means. of & plastic clip. Alsa withdraw the leak-olf hoss at the injector of the N,
T oyfindar, Cleae off the hese and in suiable manner {3 ok of suitable diametsr
aan ba pushed info 1o hose end,

Remove the dampar for the engire speed raguation from the Rlst manl T

I5 tha [Eemn shown in Fig. 110, o e

Dsconnect the vacuum hose from
Eha thermio vilye

Disconnect the electrical lends from
the glow plugs,

Remove the securing clip for the
heater sssembly feed pipe wih a
wilé hook Remave lhe oonnesiors
|'I‘:IJ1 ihe oll fiter and on the sdher
e,

Disconnact fie exhausd pipe fangy

"

Eig. 1,11 = Remowad of &0 Injector,

from the exhaus] manifold end unscrew the sxhausd pipe suppor bracked from fhe
iransmission
Ramove the inlet [imlakes] manifold

Eemave the cylinder head cever, Sin
screws mus! be removed. Two are
lecated on =ach long side of the cover
orril T on the timing side of (e
ergins If an actnmale IMmrimbision s
fitted, thirn ks & requiatng rod fifed
mcrond P oylinder haad cover, which
rrist e separaied on one sikde al the
ball joirk. A& slicking cylinder head
covar must nal be freed by tapping it
with & hammer. I difficull fo remowe, try ko unslick It by pushing R by hand o one
side, Lise @ plasiic malle, If necessary,

Unserew the injectors (Fig. 1.1 1} ard remove fhe wasbers undermeath,

Rotate tha snpine sl Be pleion of Moo 1 eylindst |n sl bop dead centre |n the
fring pesdion., Le, the "0" mark must be opposite the adjusing pin, & shawn in
Fig. ;&A 27 mm sockel can be applied to the crankshalt pulley to rotate the
Lop 1y

Fig. 1.93 — Deard cenirs position of
e engine,

Hever altempl to rofete the
crarkshafl by applying @ socket ta
the camshafl téming whesl bok,
Tha erankehall mus? ba rolated in
e direction of rotation,

=  FRamove the chain tensioner

o5 described i ESeclien 1350

Flg. 1.13 .. Mark the chalm ard oo
wiih a spot of paint before remaval of
The spacicke,

The chain lemsloner plug musd be
unscrewad by apohing a spanner
to fha hexagon. The plug Is
Incalpd absree the walsr pump and
e Iherimcslal cover, mexl bo the

large hubs.
Mark Ive camshaft sprocket and the liming chain at opposte points, a8 shawn in
Fig 1.13, issing & spat of paird, —

Lirrscrew the camshaft aprockal
bt To  countermold e
Camehaft sgalnst roiatisn, inssr
B strang screwdriver Bade ar
Steel balt info one of the holes
of the camsheft sprocket.

Remove t1m camahaf sprochet
fom  the  cha®  silkeul
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dmangaging lhe fiming chain from the crenksha® sprocket. Pl the chain tighl
and ume & piece of wirg to He chain and sprockal (ogether

«  Aemeve ihe camshafl as described inder the relevant secian
Remave the side mil frem ihe cylinder head as descibed later on
in {he inside of the chain case remove Bwo & mm socket head bols with an Afan
key. AR exlersion and @ sockel is required to reach the boks

= Unscrew [he cylinder head bolls in ieverse coder (o i1 ane showe in Fig. 1.14-ar
115, A mubi-spline bt mist be used to slacken the bols (MB Pat Mo, 601 585

W10 00) A normal Allen key i nol suilable s i
i3 |

X,
St

@ i

Fig. 114 — Tightening sequéncs fod tha apllinder bead bolla for e GOH
englne, The bodls ™" on the LA sicle are ifve smaller bofts mentioned in tha
lexl Slacken e bols in devesse order,

Fig. 1,14 - Tightening sequence lor ik cylinder haad bofts for e &1

engine. The bols "a" o the LH. slds s Be emalles =i merd esd i The

teat. Tighten the bolts in feverss codes,
will damage the boll heads. immediately after romoval of e boits TR AT
thair lenglhe I the dmeasdan from the end of the bt ko the underside of the balt
head is more than 83,6, 1058 or 1185 mm, depanding whese e baobs are
licaled reslese $ia boks, Mew bolis have & length of 80 mm, 102.0 mm ar 150.0
mem. |.e. bolts which nearly approsch the max, length should aleo be replaced.

Moite: Cartain boks are f1ed through the camshaf bearings. A5 the cyfinder head
Daks ere of different lengih. mark hem before remeval 16 Besurs refitting In the oniginal
podilions
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LI cff the cyiinder head. @ holsl or other liing squinment ts avallabés, heak a
rope ba the twg lIfing eyes and M off fhe haad, Remove Ehe cylinder head gaskoet,
immediately afier removal, ciean the cylinder head and block surfsces al ald

E,u-_rkll i @ aer |l

I¥ necessary, nvethaul He cplindsr head ac descobed In Seclon 1,303 afer
dismening

fralall Be eylinder head In the fallowing manner

«  Flace & new cylinder hnad gasket in Pasition,

s  Place B cylinder bead carefully in posilon, taking care fo enpape ihe dowel
aleaves. Usa o sofl-fesed mallel to fap tho head i posdian,

e Coal the threads of the cyiinder head ba®s and the underside of tha bolt heads
with ol H in assumed ihat arigingl bofs have bean messured fof heir re-uss

= Inserd the opinder head boks as originally fited Jand hopefully markad)] and
fighten tham in fhe sequence shown |6 Figs. 1.14 o 1,15 in saveral stages, The
Bahtening 18 cafled oul in slages s Tolows:

= Tighten all bofts in ihe comrect order ta 1.5 kgrm (11 B.1b.).

= Tighten all bols In the sorect order o A S kgm (0 R 183

= Wall 10 minutes,

= Angle-fighton ad bolls in thel cormect fightening order. To do this. Inser the mulfi-
spine b with the socket into mach bolt and M the fommy bar &8s that § & i line
with the longiudinal ads of the sngine. Tighten the bolt unt the lommy bar 5 8
right angle to the engine, |8, the bol has boan tghtsring by B80° (104 of a furn)
Do mol use fhe torque wrench for this operation.

*  Refighten sach bot in the seder given by a further 80° in ihe manner described
sbove

«  Fit the bwo sockel head screws fo the imide of fhe tming chan chamber snd
faten tham fa 2.5 kam (18 Rk

Note: Mult-spiine head secket bols requine no re-digitening after ihey e Basn
fited a5 descriiad abave.

Cylindar heads are aamalimes modiod. When for sunmple fitting & secord hesd

cylinder head il some stage, make sure & i e carec one

*  Rof the slide rail 1o the head as deseribed tler on (Section 1.3.5.3.),

*  Fit e camshal speocke fogedher wih Bie fiméng cham lo the end of the
arrshalt, making same al the paint marks msde during remaval are in Bne. The
Eprocksd fust engage with e bore over the devws| pin in the camshan

* PR the camshafl sprockel ball and Bghten the bof fo 45 kgm (325 i)
Courterhald the camshat by inssrting n sirong screwdver blade o shesl hets
Throwgh ome of ihe openings I the spfocket,

Rafk the iming chain tensicner and lighten B plug (o 8.0 kgrm [S8.5 Ak,

Chack the marking for top dead centre for B8 No. 1 cylinder in the camanaf (sse
Fig. 1.16). A notch s machined inte the camshaft which should be & fing wikh &
mark machined irfo the cyinder hoad.  The alighmend can be sssn by fesaking
fram abowe and comparing t wih Fr. 1.18,

Re-connect the glow plug cabies,
R4¥ the inlet manifold. And the injectors and re-cannect the injestien pipes
® P b iuba elhow with & new 0 saaling ring.
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Flg. 196 - Aligrment of the nedch in the
camEhaft flangs (1] and the Jug on the
Mo 1 camshsft baaring cap (3] nasiores
the T,0hC, position of the engine,

= Fit the sshaust pips to (e
exhaisl reanfold

&«  The remaining operaflons pee
carmied oul In reverse order fo the
removal procedure.  Check mnd, I
recessary adjust, tw thiottls catds
operation

1.3.02, Cylinder Head - Dismantling
The ledicwing descriphion eesumes that the cyinder head is to be reglaced M oniy
#lop overlaud s asked for, Ignore the addiional instruclions. The eylinder hesd

il b removed,

The valve stem of seals can ba replacad whh the cyiinder head e Signe of wormn
uil seals are Bue exhaust smoke whan e vehialn & cossting (pear sngaged), whan
the enging & scceleralad afer inling for & while or bise smoke when stating the cold
engine. I the ol corssurmplion has reached 1 lirg Py B00 mites, rapface the valve alam
0l seals as descrbed undor a separate heading

Froceed as follows dusing dismaniing;

®  Remove sl suxilary pects from the cylinder haad, Including the axhawst manifald,

* Remove Me camshan. Al camshaf bearing brackets must be removed and the
camahall lfted oul.  Ench besring bracket & marked wifl @ number, 8
CoTaspanding numbar is marked Nt the cyfnder haad, |e. hors |s fo need 1o
mark the besfing brackets.

* A VElve spring compressor is required b remave the valves, Valves are held in
pasiion by means of vaive cofler haowves Compress the spings and remcove the
valve catter hatves with & pair of pointed pliers or & smad megnel

It 8 valve spring eempressar (8 nob awallabde, § &k posshile o use @ short fece of tubes

Io remove the valve colter halves, To do this, place the tube aver e upper vaile

#pring codar and Nl the be with & biow of @ karmmar. The walve cofler halves will

coliect in the ifnlde of the lube and he Frmpsnents can be removed. The valve Baad

maisl be suppmted from the cthor slds of the cylindar boad, Masp fhe hammes i close
cartact with the bubie 1 prevand the coller habves fram fiwing out

*  Remowae the valve spring collar end the valve Spring. The valve springs (one
BngG par valve) are idorkiied with a paim spol and only & Spring with & painf spol
of the same colour must be fitted, A thrusi i) Is fited undernedth sach valne
SEring and can be removed. Figs: 1.17 and 1 18 show sattional wiews ol the teo
walve assemblies.

=  [Remove vake stem ol saals carefuly with & scrowdriver or a pair of pliers

Rensove the valves one after the ofher out of the valve gultes and plercs them in thelr

fried order threugh o piece of cardboard. Wiile the cylinder pumber sgalnsl apch

wibve il thay are fo be ro-ised.
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Fig. 117 = Sectionsl wiew of
e cyflscier head smd sn Inlst

vl

. Cyindes hesd

T nlst vaben soat ring
3 sl vaive geds

4, O pazsags
g Winsh g
§.  Bearing op
7. Bol, ME w A5
A Wesher

9, Cewshaf

80,  inisd waben

#1.  Thirsirng
12 Look fing

13, Mk epring
14, \dpive slerm ol sesl
A5, Vel sl Fetnined
5. Vol mofer el
7. Vabw tmppet wiih kydraulio
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&

S

6 Fig. 118 - Sectional view aof
the cyllmdsr head aned  an
4 exhamst vabee.

Cyindnr hand
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Washer

13 — E chonral valem

. [ 149, Thos ring
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13 Wake siem of el

Tl Vsl sefing mdadenT

- 1B Vv pofer hifvira

P, Mydrecko valve tappol

o ~d

¥ -9
R Ty

ol
M= gp 70

A faw words shaouid be ssid abouf the camshalt (appicatie lo 601 and 602 sngines)
The camshafl of u four-cylirder angine has five beearings, the shaft ol @ Nve-cylinder
Engine han alv baaring, ihe e cylinder has seven. ANl baarimgs have The asme
diameter of 31,0 mm. The Iower part af the bearing location is machined dissclly iro

CYfinder head. The camshaft is located in axfal diseclion by means o a retaining
fing, which & secared ta the cyinder head and engages imo & groove ot the front end
o the cyindar hand,

The: Camshan is marked with a ke, Mexd to the ine |s an kenication Aumber.

R aaft 5 epiaced, coly i a sha® with the same number The parts fists wil have tha
Dmm:t-:-n-ur,“ for B £nvgine In question.
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1.3.0.3 Cylinder Head - Overhaul

The eylinder  head mus| be Ihofoughly cleansd and remalrs of ald gasket matertal
ramoved Tha checks and inspectiang are (o be cavled oul as requined

Valve Spripgs: Il the engine has s high mileags, ateays replace (e valve springs as
asel. Tochack a valve spring, place the ald spring &nd o few spring end {o and over
& long kol (with washar uncer bolt head) and [ nuf Jagain with & washer], Tighten
the nut untll Eha Springs are unier tension and measure the lenglh of the twe springs, If
Ihe old spring &5 storlesr by mone than 100, the complele spring sed.
Wihsfi @ wpring becter s avallable, chack the spring langlh when the laads glven in
Section 1.3.0. are appled,

The springs must not be disiorted. 4 spring placed with its fial coil on & swface must
ol divile & Me lop by more than 2 mim [0.08 in.),

Flg 1.99 - Exploded view of the cylinger head of a 532 engine,

- Bt bn chaln ehmmbar 12 Taaling ring

I W sl 13, Commacior  Tor lereparluns
s F T

3, Brealng cap bol 14, Thrandad insmrd

4, Ppin vmsher 15, Husini connaection

5. Comehafl bearsg cap 16, Sfued, swhauss manifold

€. Downl pin 17, Wvsish phyg

7. Cybiraiar e boll 18, Stewd ball, nil gailey

4. Saaling ring 18, Bok, buef far

8. Py ol gealleny 0. Flan washm

10. Feakng tag 21. Sheel ball, coolan chosit

11 Sarneas 13 X, Cylinder hand gashked
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vialve Gofdes: Valve guides for inief and exheest valves are made of ¢asl iron and
hawe difiernnt diamefers. Guides fof eabaus! vaboes are sharter and hava a larges innar
diamelsr.
Clean 1he insdde of B guldes by pulbng & pefrol-scaked cloth Through the guldes.
walve stoma esn bo cloaned besf by mears of 0 rotaling wire bk Measiss e
imeide diameler of the guides, As an inside micrometer s necessary for this eperation,
which ks pol atways available, you can insed the vatve into e guide and withdras I
until hve vatee hiead B appron., level will e cylinder head fece. Rock ihe valve o and
e ard check fof play. Alhough no ssac valles are ovalabie, # can be assumred that
fha play should ol enceed 1.0 - 1.2 mm (0,04 0,047 in.). Memedes workshaps use
n.wﬂ I chiscl (R F.Hh [ ‘wEdr,
Guidea we removed wih & shouldsted mandrel from Fie combustion chamber side of
e cylinder hesd. If guides with nominal dmension 1 can be used, dive them in
fam, untl the refalning s resling against the cylinder head, ¥ renad guides are
fined, the locefng bores in the cyinder head must be reamed out fo fake the new
es. AR dry ice B required o T ihe nesw valve guides, we recommend 8o have Hes
wur oarfed out in & warkshap.
Belers @ valve gulde i replaced, check ths ganersl candflian of e eyfinehs haad, Tha
giides must ba reamed after installstion, and after Be cyfinder head has cooled dowven,
if apphicable, to thalr comect ifemal diametsr, given 0 Seclion 1,30 noting the
dEtorenl diamelss for Inde! and exfioust valves.

Vahwes must always b replaced [f new vale gudes are Sed.  The valve saats must
be re-cif when 8 guide has been replaced, W | Is obviows tha! seats cannol be re-
ground In ths present candiion, Asy valve saal Inaeds must be fled

Again ths | an opefalion fof a spectalist and the work should b= camied eut In a

warkshop,

Valva Seats: I the camshafl bearings are sxcesstrely wom, Tl 8 new of exchange
cytinder bead, In this case Eheve s mo poed to removate the valve seats,

Check all vaive seats for signs of piting or wear.  SSght Ingentatishs can be rsmaved
wih n 45" oufter. If Tls opesalicn b caitied oul properly, here should be no nesd
le grirck-in tha valves, Ligs cerrecBon cuttens in being the yahe seating area into b

Fig. 1.20. - Paincipal démenaiona of 8 valve weal

Desesiptian
O Cuter flaioter af soul ting
D innes dinmaetar o ssal iing
02 Lotwiing botw ks eylindsr hesd
H Haighl of snten asat ring
T Demeswion batwsen haad Taze and
ippar faon of valrw sl ring —

[k

[
-—ll-_J
B

Dimansions -
e ATU00 - 8% B84 mn, sl wnlen "
D1 33,800 . 33,600 mm, sxhaust vatees ¢
D2 40550 - 48,098 smm, lnled wiees
H B87-Tomm
T 237 225 mm, el vmhms

T84 .20 e, morhaasad vl
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cerire af ihe vaive saal, Make sune thst he valve seat widkh, given in Secllon 1.3.0. s
phizined.  This sgein is schieved by using cutters. of different angles (for sxample
I5%snd 60°) Valve geal indefis can be fitted to the cylinder haad, Replacament of
valve seal inserts will require thal the old seal inssrt I removed by machinig. The
machining mus! nof damage the bofom face of the head recess.

A5 tis is a critical openation,- we advise you lo bing the cylinder head fa your
Mercedes. Dealer who has the necessary eguipment and experbence o do the lob. Fig.
120 shows 3 valva saat | may be pedaliis I abdain & feconditisned cylinder head In
szhange fof the ald one o avold time delay. |n this case remave all arciBlary parts
fram the dd head asd reft hem ba the pew head

Fig. 1.21 = The maximem dimssslon "A" belwesn the valve feces amd cyfinder Sesd face |3
aheDn o thet L.H. side. Measiss thin difseamion as ahown on the 10, aide.

I e valve seals hive been recul vse the valve and measure the dimenslon "A' in
Fig. 1.21. To do this, insed the valve imo the respective bore end, using a deph
galge, measure (he gap between fhe oylinder head face and the valie face, as akown
an the BoH, st e Fig. 1.21. The dimensian must be befwean 0.1 and 05 mm o the
caria of nary valvea. Tha waad Ami ia 1.0 mm.,

Valves can be ground imin helr ge=ake in tha coaventional manmer.

Valves: Tha stems of indel valves and echaus! valves have been specially freafng,
L8, 1@ ends ol The vakve slems must nol be ground off.

Walyes can be cleaned besl with a rolating wire brush. Chaook tha vka isces for weor
of grodaving IF ihe wear 15 only slight, vaives can be me-ground bo ther anginal sngls in
& wahie grindirg machine, bl mase sure lhal them is enough material [& bo have an
edge on Lhe vahe fead, The valve head thickness must be 0.5 - 0.7 mm in the case of
{he infel valves ord 06 - 0.8 mm in e cese af e axba sl mives.

Moasure the valves in sccordance with e values given in Saction 130 snd Fig. 1.22
and replace asy yadve which Is oulside the imils given.  Mate That 1k valves @re nol
Tl with sodium, 82 b he case with olber Mercedes engines.

Chech the valve slem diameters and in this connechion the inssfe Sameiers of the
valve guides. If thers |5 & devisdion brom fhe nominal vahses, it may be necessary bo
replace me valve guides (g=e ghove)| Ao check the ond of the valve flems Thess
ghouid b ne vislble wess In this area,

Always quote the moded year and the enginae numbse when erdering new valves, o
differend valves are used.  These are marked by means of @ number in the end of the
walva glem, The fillimbeds can be lound in Seotion 1,30,
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== Flg. 1.22. « Principal vakoe dimensinne

0 = Valve heat dizmeies
. D01 = Shem diametn

L = Lemgth
Somelimes i I8 only required o replace fhe exhausl
wvalves, | these for exnmpls are bt oufl &l Hhaw
valys hiead adges.

Cyiinder Head: Thoroughly clean the cyinder head
- and cylinder biock surfaces of old gaskel maleris
and chesk 1he faces for disfodion. Te do Bils, place a
gteal ruber with n sham sdge over the cyindss haad
taca and measure the gap beteeen nuler and face
vitth feeler gaugss Checks musl e caTied ot in
longiudinal and disgonsl drection and ooross the
facs, § a fealer gouge of more thas 0,10 mm (0004
in.} can be Inseded, whan e nder s placed alang or
meraas e cyinder head, have B oylinds ead Tace

i. The dmension betwesn Fe foce of fhe
vabin heuds and the cyinder lw=ad face A" In Fig
1.21) will change after regrinding, bul the workshep

n_—

will cerrect it accordingly.

A further check must be camed oul on the pre<ombistion chambers for fhe fuel
Injeclion, These mus! pretrude by 7.8 - 5.9 mm. Meroedes wodkibioed Euul'rlcl ih=
diransion by fifting seslng washers of different thickmesses, bo comecl (he protrusion,

Flg. 1.23 = Checking & carmanan for nn-
o,

Camrshait: Flace the
camshaf wih balh end |oumals inls
=W biochs of clamp the shaft
between the centres of @ inthe ond
apply & dial geuge I tha cenbo
al, a shown im Fig 1,23
Slowsy rofabe the shefl B cheeck for
gucasds 0.01 mm, ™ & Ass shal
The folowing poirts must  be
observed when replacing  fha
camakafi:
murecut. I Fie dinl gauge reading

Make surs ig T the correcl akalt If the shaft |s bo be replaced, Check the idenlification
reifber when ordering a new ahaf

Repiachng Vahve Stem OF Seale [Cylinder Haad fitted): Vatve stem ol seals are
wvallabie in repair kRS, Included In the fepad ks are protective aleeves whiah must be
Pishad sver the valves during Irstsfiation of the seals. Valve stem caals are different
In diametar and can alsn be [den@fied by thel shape (Fig. 1.24).

Mermaly & special tool Is used fo il Bhe seals, ol 8 woll ffing piece of fube of sultable
dkarTieter can be used. Take care not 1o demage (he sealing §p and the spring,

The valve cofter hatves and the valve sprngs must be removed o repiace the ssals
T pravant the valves from dropping inls tha combustion chambars, o pEtons mus
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k& al tha top dead cenbe postion. This is sasy in the case of & four-oyinder engine,
#s two pistons are always at top dead centre. The operatian is more difficull on a five-
cyfindar engine, @ the crankshafl must be motated by 8 cofaln angle bo move e nest
pi=lon 1o TDUG, Dy atiempl this operalion If you are compstent. Sarl by seifing ihe
pizion of the Mo, 1 cylindar 1o the lop dead cenlre potBlan, Vale sioms seals of
cyfinders Mos. 1 and 4 can be replaced ia this posdion.

p—_—

Fig. 1.24 = Sectioral view of the vafive siem ol seals. On the left
o Ehis exnaEst valves; on e right fog [he inket vabves,

*  Femose miecamshaf (ses descriplion later an),

= Remove fe valve colter halees of e frst oyfindes as describred In Secthon
1.3.0.2 Remowve the vahee springs in the case of a feur-cylinder engine

= Us= a pair of pllers or & seresirier to remove the valve stem seals, withaut
damaging the velve slems.

M Coal tha now soals with engine of and carefully push lhesm over the valve slems
The protaciive sieave must bo used for the inle? valves. Push the seals over the
vakyo guides wurlll propedy in poslion

«  Fit ihe valve spings with the palnd spol lowsreds the battom, T e upper spring
cup and compress e sprngs unbll the valve colter Galves can be inserfed, Make
absohnely sure that the colter halves have prapady engaged befofe the crankshsf
& rolated

= Raplace lha vaha stem sealn of edindar Mo, 4 Im ihe somo mannier,

- Lift tha camsha$l sprockel sighfy 1o prevand dissnpagement of the Hming chain
and rofede the crankshefl of o four-cylinder engine by half & lum. The valve siem
gepls of cylinders Nos. 2 and 3 can be replaced i Ehe same marnes |6 Ehe case
of @ Nive-cyinder engine, rolate The crankshafl unil bolh valoes of he nest cyfindsr
are closed. This will b2 in Ehe order J-45-3. As siready manbonsd, ke care
when folaling the crarkshall. Bolh valves of 8 cylinder must be al the same
heighd, belore fhe valve colted hakées are resmoved.

& Refil the camshaf and sssoclated paris.

Mote: Operate the valve spring compresaoce very slowly, as vahe cofier halves
somatimes slick fo tha valve stems.  Observe the valve spring diring comprassion.
Onfy the spring should move, nof the vake. Preven! by all means that the valve can

Fress against tha pston

1.3.0.4,  Cylinder Head - Assembly

The s=sernbily of the cylindet head = a eversal of ihe dismarding procedure,  MNaole

the foiizwing points

e Lubiicale fie vaive slems with engine o and insed the valves into the conmec
wndve guildes,

2B

seals e differand Tor Wlet ard avhacst valoes  Make sure bo ofder
* .‘:’I’J.E"...u The repair kit corfalns fitting sheeves and these must be used to
ft the seals [sea sl Sestion),
The slesves are ftted over the vaive stem bafare e sesl 18 pushed in poskion
F fhe valve Bpring and valve speing coflar over (he valve and use the walve [INer
to compress the spring. Inser the vahe colter hates and relasds ha vake sphing
jfrar. Moks surs that the colter halves are in pasition by tapping the end of fe
vahvs sLe Wit & plastic mallel, Place & rag over fa valve end - jus] in case
Fit fhe carmahaft as described |afer on and cary ol all ethar peralions in revesEs
preler to 1he dismanting procedurs

1.3.0.6. Hydraulic Vakve Clearance Compensation

The flunclon of the hydrauic valve clearance compensating elements (8 to sliminate
valve chearance, |.e, tha dimensionad changes in the walve train (valve fash) dus 1o
heal sxpansion and wear are compansated by the elements. The rockes afm i in

N

)
ity e

Fig. 1.35 - BscBonal vies of & vabve clhearance comperiafing element
1 Bockns nver T B goides 13 Vales
I Lok ring B Thouet spring a8 2 cherba
3 Wk 4 Bal, dmm b 'Work charmibar
4 Clouing esp 10 Thiusd spring o Fetum bome
& Thiust pin 11 Bal sacke I Fing gromes
6 Gulde wanwm 13 Valve sgwing reininar h O bores

Conslam contact with the cam. The compensaling slements cannal be repalred, bt

2N b checked for corrnct functioning as desceibad balow. Figs. 125 and 1 28 show

Bectlonal views of @ walve wih Clearance coempemsation.  We wil give a shod
iption af e oparalion, Al relerences refer 1o Fig. 1,25,
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The hydraulic vaive compensating slement are filed inte the rocker lavers and operate
ihe valves directy via a ball sacket (1) Each element consists of 1he folowing

TS

Fig. 1.26 — Sectlonal view of & vaive and &
compennaing slemsng

1 Thiesl pis

£ Lok ey

3 Thiesl apslag
1 4 Bak guids

5 fiall

& Thrusi speisg

d - Al «  Tha thrust pin (51 with oll susply chambe
5 aid the relum bores snd tha ball valve (chsck
valve), Le. Reems {3, (7) mnd (10). The ball
g valve separates ihe supply chambes from e
waith chamibaer,
T o The guide ilesvs (8] with the work
chambar (b, the thesst spring (4] and the
chasing cap (£}
When the sngine is stopped and B lappel =
field under |oad from the cam, the slement can
camplately retract. The cil deplaced from the
work chamiber (b) flows through en annular geg,
- i&. the clearance betwesn the gulde slesve and
thie theust pin 1o the ol supply chamber (4]
When the cam lobs has moved pasi Tee valve
L tapped, the thvusl pin (5) wd ba withoul load.
Tha thrust spring (8] forces the thust pin upwards. until The valve teppsd rests agains
tha cam
Tha wacuum fesulfing from the upwaid movesTvenl of the thual pn jn Bhe work
chamber [b) cpens (ha bal valve ond the o can New fom e sunply chambar (K} P
the work chamber (5], The bad valve closss whan the vabve tapped presses against the
cam aad puis the thrust pin whder load.  The oll in the work cramber acis as a
“hydraulic rigd conpection” and opens the valve 0 question,
Wwnen the engine is running and depending on the engine speed and the cam pasiion,
the theust pin s only pushed down slightty,
The oil cortaned in ho of supply chambaer (3} Is sufficent (o M ihe work chamber (b}
under all operabng condibons of the sngine. O or leak ofl which & nal required, as
well as aif &re Bbie to escope via the anmdar gap between the washer (3) and the
reckar lever, The ol ejecied from the work chamber fiows vis the annulsr gap bokavoen
e guide sisave and the st pin @ the twa relum bores (&) inta the o supply
chamibsr,
I the tappats are removed, note te lollawing paints:
s Amwvays keen the (3ppets In an gprighl position, Le. the open side lowards the top
o Afer remeval of o lappet [see balew), mark e cylinder humber and the
compensaling slemast in suitasts manner. Always T eriginal parts in their sams
localions

Chacking 8 hydraulic compensating sfement. A5 the slemenls 8 in coninuous
cordmct wilh (he camshat, you wal rarsly besr nobses from the ares of the hydrauic
slammanis. I roles can be hasrd, chack the slsmenls ag follwe
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Seart fhe engine ard run B approx. & minutes al 3000 pm

Bemove e cyiindar head cover. -
Botaln the crankshal undll the cam for the tappet fo be checked i painling

yarticaly towards the iop.

Fig. 137 - Checiing of a4 hydraullc
compnRiting element,

s Use s dift, as shewn In Fig
1,37 and push tha tappsl owards
ha Inskde, of by 1o meve the tappel
wlh ta fingers.

. if the leppel cannol be
depressed of excesshon cloarance
can be fall between He tnppet and
s back of Be cam, raplace fhe
tnppst.  The tappel B supplied
topether with the  hydraukc
compsn=ating elemenl.  Mercaces
warkshops can neset ihe bappal 1o
o original  position,  bid i
aparafion is beyond the scope of the home mechanic,

Tappel Bomoval amd fnstelladon;

«  Femove the camshall as described laber on,
{fa= & sEction ool i remave the tappets, Mack fem, #lhey are lo be refed

«  Flihe toppets into thel original bores, # re-umad, Rafi the carmehalt as descrbad
and carry oid &1 ather cperafiors i reverse onder (o 1he removal proceskire,

1.3 PISTON AND CONNECTING RODS

1.3.1.0, Technical Data
AN dsnenshons ane phosn i mslro units.

Pigtons = 801 aned #02 Engines
Piston Dameter - Sid.;

e e p e A e DRI A U
AR o it eatied 4 v oe ..., Marethen 88 ETS - 88,963 mm
Class B e —— .1 | e L
Piston Running Clesrance,
I 4 R SRR e e men e A e RONT = 003 mm
L e S SR S 1,
Max. welght diffprance within sngine:
oo R S N Ay TN T SR O W PRy . 1
* Wear Tt e i Al b it b R
Pistan Pins:
Pin cismetee,,. o e e e SR 2005 - 27 000 mm
Piaton pin nunning cearance




- In small end Bisk T S LAY T P L TE T ey ] W[ (0016 = 0028 mm
e PO e s s b it R — e OO0 = 001 5 R

Pigion Rings:
Pision Ring En;r:
- Uppef fngs
- Wear limil.. ..
. EeHm rings
« Whaar lime,
- Liotarer rangs ...
- Wvear s

Side Clasrance in Groawes
» Upper rifigs:, :
- Wihmar i,
= Carire rings ..,
T T
= Lowest Pl e
- Weaar limi: .

Connecling Rods
Déstarce from cantie smai and bore lo

centre big ond bofe ... I — St s 1450 mm
wyidth of con rod at big end bore.......... Vo L 24,000 mm
Basds taro dizmeler of Big and Bore. e 47 95 mm
Basic bore diameder of sieall end bore e R 500 mm
Srmad End Bush:
- Ouler dimmeber., I — p ot Al vy 2SI mm
- Inner dameber, PRl e R e O 27 000 mm
Max 'rwlﬂ-arc:vmnlﬂlrlgmd: e dem e m e~ A0 men-per TOO MM
Max, bend ol cormacting rods . .o i-s e e e s B34S mm per 100 mm
Maox. weight differsnce in same sngife. , . el ...B gram {per sei)
Gu:w‘:-lmg Raod Balts:

Eﬂamﬂlrufnuh:h Peck.. s

- P cllameter of drll:r.hl'l.h:l: LT I T
Connecling Fod beaning delals: i

Pistans — €18 Envine
Piston Diameter — Std. — Piston Ko, 03, 38

Cla=ms 0 . i v, BELBEmM
Class1......... el e s _ B0 B9 mum
Class 2 Ty e 1,00 i
Pisdon Hamater — Std. = Pision Mo, 35, 44
Class 0. .. S e e e e o &0 88 mm
Clazs 1 i IR A e Pl Ao S PPy L LR e e B0 58 mm
Pigion Running Cleamnoe:
- Mew e A s e e L B o . fhZ = (003 mem
- Wear imit T L Lo, v e 012 MM

32

o HEW it et
ngad Imil...

Piston Plns: )

F‘In:ﬂmdzf....ﬁ.a'; it A e Ty e 25,995 26,000 men

e end oo 0,012 - 0023 mm

L st ————— T

Piston Bings:

Pistan Hing Gaps.

.08 -0.11 mm

e 15 P
D020 - 05 mm
R R
Connecting Rods
DHslancs kom cerirs small end base to
cantre hig end bore__ ... L i FR— i
Bask bore diameber of hig end bore... ...
Basic bore diamatar 0f smal e bose , .
Small End Bush:
« Cber diameter PR L] ... TRDEE - 20058 mm

- Inne dismeter, , s e SRR 3 O i
,.0.10 mim per 100 mm
_.A,045 mum par 100 mm
.. gram {per el

Minl Hutdr.urmudhptﬂl‘l o p A
Maot. bend of cormecting rods . .. ..
Max. wedght differsnce in sams mﬁu _______________ PSORPELI I el
Emmhn R Boks;
Tarimgek- o
= [iameter of strefch neck .
= Min :Ilumelurnfm-‘lthﬂeﬂc..

Connesting rod bearing delabs: ..

1.3:1.4. Pistan and Connecting Rods — Remaval

The pistors are made of light-alioy. Each piston has a star-shaped cavity, a pre-
combistion chamber and tws rourd recedses for the vahe heads, The axll of 1hs
Bre-caminstion

: chamber & connecled wath the combustion cawity. Fig. 1.28 shows a
Wiew af the piston,
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combusion chamber with (1], The Dwo recesse;
foi 1he valves prewen condact hebwean the vales
hasds @nd the péshom crown

Thres pision dfngs are fitted fo each piston
The two upper rfings are Fe coMpression
rrigs, Le, ey prevent ihe pressore mbowe the
piston orown io felrn le the erankeass.  The
lovwer nireg k5 the of scraper fing. 115 funclion &
ba remeve excesslve ofl from the cyfinder bate,
themebry preventing The enry of ol inlo ihe
combustion chamber, The (Riss Fifge @ Mol
Ihe same in shape, The upper ring has a

a seclion, ibe centre rng has a
chamier an the inside and the lower ring is

chrome-platad on ks outside. Only the cores

frtipg af tha piston rings will assire (he prapsr epeation of the pston sealng

Pistons and connecting rods are pushed ouf fowands tha lop of the cylinder bores,
using a hammer hasdle alier connecling fod bearing caps ard shels have been
removed. Befone femovad of the assembles nole the following poirs:

Fistans and cylinder bores are graded |n Uees dinmeter closses within spealified
tolerance groups Al markad with the lefers A& X and B of 0. 1 &nd 2 1_515
engne), The clazs number ts stsmpec inlo the upper face of the cyinder block
nait fo the paricular cylinder bare, as shown in Fig. 1,29

Fig. 1.2% — kiwdiNcation (marking] of plslon crows and oylindes
rdock face wilk the groimn code Eile

Fig. 1.30 = Connecling rode and
bearing caps cin be marked with &
cenbe punch ae showsm,

- Tha class aumber of ke
pislon muel sbasys be identical
with 1he leller slamped rest o
the cylinder bore Pislon
diameter, Ma Class numiar and
the hwa kast numbers of ke plston

s=pare pan nember are stamped |nio the piston crowm.  An arrow with (he
insthpticn’ “Warn® (rort), ndcaling the ftng direclion is also slamped inbo ihe
FERION CroraT

Foo repais, ondy pions wilh group code letier "5 are avallable, These pislons
e alsa ba umad i the code letbers A" or "B° are stamped o the cylinder hiock

PFlg. 138 - View of the piston, showing the

If the cylinder beras ate re-baored, their size wil be incregsed fo take the group “X
pistars, plus the alowancs for Bk pisbon runming cleararee.
R ok each piston and e connecting rod before removal wih e cylndss rumiict
11 b camied out by wiling e cybrdes rumbier with palrl ento the pides
Tcmlﬂ s Also mark an arrew, facing lowards the frond of the engine (he srow B
the piston Erawf will s covered by ihe carbon deposits).  When ramaing the
sching rod, nale the czortec! instadalion al the big enrd bearng cap
mﬂmﬁ aflar remavel mark the connacling rod and the big end bearing cap
mm gaire side, This i besl done with & eantro punch {eyiindnr Mo 1 one
mark, s =se Fig 1.30)
SAcrk 1k Big end bearing shelts with the eylinder mumber, The upper shelds have
an ol driling {to lubricsts fhee patan pin) »
Tha big end bearing shels can be of Two different charmaters, Al the lower and
s connecting rod bearing cag, al the posiion shewn in Fig. 1.31, ysu wil zae
ons or hwa punch mares. ¥ one punch mark is. prese, bearing caps wih a blus
palrd mark {on he scige of the bearing shells) are Mied, ¥ i punch marks ane
yialbds, @8 shown If the ilusiration, besring shells without colour code afe used.

Fig. 1,31 — Tha comnecting rods sre matked of
ik poadiion showen io Indicsts the beading shell
Tt

. Big end beasisg jpumas can be fe-
ground fo feur undessizes (in sleps of 0.25
frem hefween sives). Gomespendng bearing
ghalis are avaliabls,

s Aemave the b=gring caps and ihe shals
and push the sssemblss oul of ihe cylinds
bore Any carban deposis on fhe unpet
edge of the bores can be carefully romaved
with @ Scfapsr.

Fig. 1.32 — Remaoval of he seoming clip for
the plwion ping. Apply ihe serewdiiver blads
ol 1hi rfiF fap.

Ramava fhe piston pin snap mngs. A
natch i he péstan @ Dore enables &
poiriad deifl 1o be inserisd, ac shown
n Fig. 1.%2, 1o semove Bhe rings
Prass e pision plis ol of Ehe
pistons. I necessary heal (he pision o
bolling waler,

Remove the pision rfegs ons a%or The
ather fram the pistons, using & plston
fing pliers ¥ possible (Flg. 1.33). It the rings are io be recased, mark thern i
moCorgance with thesr pestars and pusiion

1.3.1.2. Measuring the Cylinder Bores

An Inside calipes is necessary fo measure e dameter of the cylnder bores The
Fertionvineg operations are not possiie ¥ nons |5 avalisble of cannot be bired,

a5
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Fig. 1.32 = Remowal or Instailation of plsios
mngs with & pay of paton mng pllers. Never
eEpand risgs more Ehan necessany o prevent
hrrsEmgeE,

Cylindder bores  must be  messured in
longitudiral ard fransverse direction and &
threa posiions down the bere, e 10 mm
(0.4 in) Ko the upper bofe sdpe, 10 mem

from the lowes bore edge and once in e
cemre, totalling 8 measurements. The wors! messuremenl mus be Eken when
dasiding on Ihe siza Per the plabams (o ke Mied (Fig. 1.348),

=L N L TR LN L

e e T e i o el

Fig. 1.3, < Measuring disgreen for the cyieder Dbofei.
Mumbsss 4, ¥ ana 3 Bndicale ke dhrea levels wham

maadrammels ahould lake placs,
A = Mogsurament pare ol i bores b= Bobiom deod centie of paios
B = Magsumamsl seGss bone 0m Lgwesy salish panl of ol
n = Ugpnr malum poied of wnnim ring
s Eslon Ting 1= = Maasuring poinis
MNode that all cylinder bores must be re-bared. aven i only ore of the bores ls outside
Ine diameter Bmil. A inferance of 20 mm & permissiole. 1 e wear | owside (he
Irnifla, B I8 pesalsle (o have new cylingder Bnare fted o (he bock. You deaker wdll
aohvise you whal can be done,
Tha final cylindar bore dameber s dslemined afler mersuring the pision dameter. To
megsla Ma Samsler, apply sn ouside mictometer 10 mm (0.4 in) from Eve Boltem
wddge aivd al ight angle to the péaton pin bore, Add She piston running ciearance bo this
dirmension and 003 mm for ihe koning of (ke eylindsm The aislan Ainning cleasrance
musl mat mxceed 0,12 mm
To measure the running clearance, delermine the pision and oyinder bore demeters
s dessnibed above and caicitate the diference betwesn the cimansions
¥ the differmnce i= more than 012 mm, have the aylinder bores re-bored Lo M oversize
pislons

1.3.1.3. Checking Pislons and Cennecling Rods

All parts showd e tharoughly inspecied. Signs of seizume, grooves of sMCESSIVE Wear
require the part 1o be replaced. Check the pisions and conhesing rods as follows

A

ol ssch pi=sion ring s Hs g’wv;r:r FiRarting Ih-:lrlg
Jer gaugs, xs ahown in Fig. 1.35. groces

]?ﬂp.:um;ur?w:?m rm check, If the wear [l sxceed the values in the
{schrical data is repched, eithar the rimgs o tha pision sre wWoin

Fig. 1,38 — Checking the side cieatance of
pizten rings.

= Check the pitalen rng gap by Fmaeding
the ring from tha bofiom inha the cylinder
bore. Lise a piston and carefully push
the piston rng apprax, 1 . ether inta
the bore, This wil square & up, Insetd a
fesler gauge hobewan the e piston frg
encds to check the ring gap, &8 ahown in
Fig. 1.36. Rafer to Seclion 1.3.9.0 for

Check 1he side clearamce

e

The waar mis.  Rings must be peplsced, ©ihese are ecesded, Hew rings should
afao be checked In tha manner described.

Fig. 1.3 = Chaeking plrinn fing oapm.

- Plfon pine and small end buthes
mimt be checked [or waar or
setrura, Ope ndividual cornecting
rod can be replaced, proviged ihat a
rod of Bie same welghl group .
fitind. Conrecling rods are marked
witth eltfier ene ar twn punch marks
joerrow, Flg. 1.30) and only @ rod
wilh the same mark mus be f#ad,

Befors reamsing the consecling rod

bolts check ther diameler st lhe
poshion shown in Fig. 1.37. Tihis s
mmaller Ihan ghven for fhe engine in guesfion, reploce e boli. 8 second chock Is
carriod ouf by placing the conmecting rd bearing on one of the comnesling rod
bofts, If the bearing caa s moving under is own weight, renew bot

L

Fig. 137 - Connecling fod bolis ean strefch in Thelr lemgih "L, By
manuring tee streboh neck "o, you will know If the bolls can he re-ssd

* Conrecting rads should be checked for berd o fwisl, partkulary whan the engine
has covered m high milsage. A specisl jig |8 nacessary for this eperation and the

Iok smouid be carmed out by an engine shop, The max. values are gien in
Sectlon 1.3, 0

T




Fig, 1.38 = Sectional Wiew of a
conmecting rod (S0 end B0

Spring pins (1ol pins)
Comnecling Fod B
Smmll ensd bush

145 0 mm

FENa T

T 55 mm

850 mm

IT A i od 748,00 mis

HEI:IE"—'?\I:H-II b Bl e

The [ollowing  Information

concern the conbecling ross;

« Connecting rods  which
wore ovei-hésled dee o
bearing fallure  (bhuedsh
colowr] must nol  be
refited,

= Connecling and bearing
caps are makched 1o each

Fig. 1,35 = The amow In the plrton erown [1] masl face the
frond end of the efging when the kacafing luges For 1he Dearing
shalts [T) ane on e LM, wide of ifhe cyfindes biock.

s Generousty lbvicate the pston BR with engine ol and
jrserl B Inio the pleion and aonnscting rod, using Hhisrh
pressann onfy, MNewer heal the pistan ta fH the piston pin,
ER fhe circhps to balh sides of the piston, maling sure of
tivair engagemen aownd ihe groove. Move 1he Eslon up
and down o check for i movement.

= LUginga pair of piston fing plers, 8 the pislon rings
&am e fop of the pleton, starfing with the bottem ring,
The bwo compression rings could be miwed up and Figs.
1.40 should be referred 1o avald misldkes. Under no
creumatanoes mio-up e upper and Iossd Esmprosslon
g

uifier and must be (ifed
acoaidingly

s MNow connecling rods are suppled |ogether with the small erd bearing bush and
can bo fihed as supplied.

- Fif the bearing cap with ihe inseded bearirg sheils and clamgp the connectng rod
mo & vice. Tighten the Bofis to tha specified lomue, using an inferial mcrometer,
maasure the big ehd bose dismetes st various pomts. If the value of 51.118 mm s
sxcanded, or ihe bore s oul of round, repiace the complele connecing r-d.

M ereﬂﬂmplnhﬂ;mﬂudﬂlrﬂtzhlﬁlmﬂﬂﬂmmlmhﬂh
‘When pressing in the new bush, adign the od bore in The Dush wih ihe oll bore 0
me commecting rod.  The small end bush musl be resmed ta the diamedes "027 in
Fig. 130 o obtaln ihe eorect mston pin running clearance and sgan we
recammerd o lave the job carrled out by an angine shop.

1314 Checking the Big End Bearing Clearanca
Thosw operations are desciibed |neshnaction with the crankshafl (Seclion 13.3.2 ),

1.3.1.5.  Piston and Connecling Rods - Assembly

¥ new plstons are fited, check the pislon crowm markings 1o ensure the cofmect pistons

are fitted if the orlgingl plabons are fited, arrangs $uem in accordance with the cyfirder

numbar markings

= Il gunnesting reds have been reploced check the bottom of the big end besting
eaps, Eibor one or bwo punch marks sre stamped Inta the centre of the cap, as
shawsn i Fig. 1.31. Thesa numbers refer fo the bearing shells bo be fled. Shells
wilh blug cobour code {marked al the side of the shefis) must be TRed IF one punch
maik ts stamped into the cap

= |rmeri the connecting rod info the pislon and sBgn the by bomes, Make sure thal
Fhe mrrow i e peston crown and ocating lugs for the beating shedl localion are
tacing e L.H. side of the enging, as shown in Fig. 1349
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Fig, 1,40 — Bectonal of & plsen, concentrating on (#e plson ng=.

1 Siofnd contml ting with
expandnt fing, chmma plied
2 CEmmiersd coimprassion mng

3 Sau pritision ring
pround and chiome-platnd

MuodHicatians - Piefors wnd Comnocling Roos

Modified pistons and cennecting rods have been fited to 601 engines with the
intodiction of model year 1585 The widlh of the connecting rods nas been rediced
from 24 mm bo 22 mm. A e same time the pislon pin diameter TOF° in Fig, 1.38) hs
been reduced from 27 to 28 mm ard i 1.0 mm lenger. The now m:lﬁhn Fr?di ml:
bn Fied i eariier engines, but only topelher with the new pisions a 1 pins
obviois that the n::pmum can only be Misd agether with the modified connecting
rods,

If #1# engine aperates with an EGR systam, the pisions ars cosbed by oft eplash jsts [if
appicable, infradisssd for medal paar 1991 an B01E0D engines),

1318,  Pistons and Connedling Rods - Installation

Generously |ubricate the cylindnr bores wih of.  Markings on connecting rods and

Pg caps must be opposle each olher. The amows in the pliton crowns mus! face
Yowards the frant of the sngine
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Arrange the piston megs at egual spacings o 120° around the croamdarence of thy
piston skt and izse a pislon ring compresse o push the rings iflo el grooves,

Check ihat afl rings am fully pushod In

inset the second bearing shell into the connecting rod Bearing cap, with the lozating
tah on the LH side and © the assembly over tha connecling rod Chesk ihm

connecting rodicap manks afe facing sech obhes.

Coal the contact areas fof the cap bolts with engine oif and R and Bghten the bols by
30 kgm (22 2.1h.) in several stages. From fhis posiion tighten each bol by & furher
B0 - 100" (approx, 174 of 8 Wrn) withaut using the forgde wrench. B |s assumed thad

ihe sireich bolls have been measured as praviously described

Rolate the cranksha® untl the t&o remalning cranipins ere Bt botlom dead centre

and it tha two ather plstoneomnecting rod assembies in the sxme mannet,

Check the pstons snd connecling rods once more for comect instaliation and Thal

each pinfon is filed (o #s original bore, if the same parts are refithed

With a foeler pausge measure the sids cearanca of each By snd heikng cap on lha

crankpdn. The waar imil ks 050 mm.

132, CYLINDER BLOCK
1.3.2.0, Technical Data

Cylinder Bore Hameler (§01 A02 angines)

Mominal diameler - Group 8 B9.000 - 39 DOE

LT 17 I Mane than 85 0048 - &% 08 2 mm

=GR B TS Bhan 89002 < BS0018 mim

Max. yrear; kanghudinal and scroms. ..o 010 mm {0,004 in.)
Mo onil-af-folsnd o laper of bones:

I T I - e b0 i it b e ] L s A L it 0014 mm

Weaar limil ... o o e o s i i ST i B et 005 mm

Measuring poing for DOres: ..o e edge cenlre and jower edge,
i longithediral and trorsveros

diteclion

Cyfndar Bore Ciameber (516 engine] - Versian 1.
Kominal dismeter - Group 0 — Cylinder Me ..., 51,008 - 31,078 mm

oL oy T B R | I ST P DT 81018 - 81,028 mm
O s O—— | s i P W LT
Mominal drameter - Geoup O — Cylindesr Mo, Zted . 90,0098 - 91,008 mm
~BrUp B0, e st SO DO B« BB e
«GMOLE ZE ..o 0 - 91028 mm

Cyiinder Bore Diamoter (616 angine) = Vedsion 2.

Heomiral diameter - Group 0 = Cylindar Mo, 1 " B 206 - 0918 mum

R 1! L0918 - 60,978 mim

1Y | | v . O s B s | 1]

Mominal fiameter - Group O = Cylinderda. 2t d .., $0.898 - 90008 mim
=B 1 e s SO0 - BOSTE mm

Growp & ... SO - 80920 mm

Mode: Plepar sizes are not ovaliabio for this enging, 88 cylinder liners are supplisa with
momingl diamater,

Mas. weear, longiudined and acress: . BUTD i (0,004 Inc)
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Mayx auf-af-mund or taper of ""'.""“"': .01 mm

preseat S A ! ety oo e b e L L v et

PP I || —————— et L iy et e e e 005 mm
Mﬂﬂﬂl:;mﬂl'&wu e P Ag for other angines

Crankcase

Farmissible urmverness of:
Lierwear Pl et 1= [ . . DL rrvm
Differarce BrhysEn uppes and lowar sealng face: ... 1D MMM [DO0 i)

1321, Sericing

Epvacinl mitention should be given fo the cyfindertlock each Bme e crankshaf has
pean removed, imespactive whethor the bores are 5 be re-machinad or o,

Fig. 147 = View af the ress smo of e
eylimder block, whowing the slssl ball
{1} Tor the main ofl geflery and the
wenlah plag (2],

Thomughly ceas  all caviies and
pasaages and remove all froces of
farsign mafer from the joint faces. i
any machining ar honing of fhe bofes
tees place, § & esasniial that &l
swarf bs reeneved before sasambly of
the engine (akes place  The main all
gallery |5 closed off sieel balls of 17
o dismeder af tha front and 15 mm
dimm=ie: al e rear. The sfesd bafis

sl be removed in ordes ba elsan the maln all pallery, The slesl balls can be refited
uress ey show desp grocves.  Figs. 1.41 and 1 42 show where Tiese sles balls are
focated. Flg. 1.42 ales showe other parts of the cyfinder block of & lour-gyinder angine,
wilch should also be chected o wear. A five-cylinder engine b almilar,  Yyve must
ol gid I!Illllhl"lplldﬂ i 808 5SRO DA 15 00 ke umed bo drive the steald halls In
posfion bto ensure their correct seafing If posalble slways chean ofl galleries with

Tire tofawing lnsfructions appdy fo the advanced emplnees

If il loaks can be detscted al the frenl or rear of tha cyindar block and (ke menlhansd
Bpecial drift canmot e obladned, B will be posslble bo close off the bores with resded
Plugs. Al the front mn M18 x 15 mm plug (Ped Mo, 000508 0 18 000), af the réar an
M1& x 15 mm plug (Par Mo, 000908 0 18 D1Z) |s sed. Corresponding 1hneacs mast
be cut into the cyfinder block, The thread depth at the front is 10 mem, ot the rear 14
mm, Flumrruue all matsl chips ard 7 [he plugs wih “Lociife™ thread locking agent before
instaitatinn,

' the specis! dift can be obfained, replace the stesl bals 8s folivws {8 s assumed thal
the engine m mted):

" Ramuows the ol g,

Remawa the iransmisaion and the fhewtinal

Lge B sfosl rad of 14 mim dlamsier ard 550 mm in llrlp'lhlnd-.‘l'rl'renl..l1r'ﬂ'ﬂ|
Eall from the rear towards the Troml, 2% shown in Fig, 143 Thoroughly clesn the

mam ol gallery,

L]
-
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Flg. 147 - Vi of the froat end of the eylindsd black, abawing tha

facatlos of the varlous panis,

1 Wysish plug

T B! ball, 17 oen dia
3 Ol eplash i

i Aol pn

Fig. 1.44 - Fitting & stesd Ball i 1k
ylingdes lock. The Insest shows e

shaps of tha special drifl,

Maasyrament of the cylinder bores
should ba madae in acecrdance wilh
Ihe dala ghen In Secilen 1.3.2.0
gnd  Fhe mstruclion=s in Section
13.1.2, Thir difference betwean the
upper and the |owsr measurements
gives Ehe Iap-e-r. i diference
befween e fongiedinel  and
Fansverse meoasuraments gives lhe
eant-of-raund

S Bearing pin, ol puenp cham
et bea foart

B Baaring pin, brslosing mi
T Baaring pike, skda mil

Fig 1.43 - Dirkring 0 ctesl ball out of the cylindss
bk

« Coal ihe bal-shaped recess of the
spectal ol wilh greass ard irser the Ball.

L Ingert the stesi ball into the
correaponding Bore and dive B Inls poalion
o dts st Fig. 1,44 ahows this aparsiion

«  Feditthe ol pumo ard the Tywheel, refil
Ihe transmigsion and run the engine. Check
e area of 1he sl Dal lor leaks.

Tweo overslze pistors are avalable lor the B39 and 8332 engine and the bivck must be

feé= Bored o the next sire.
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yEndar hacked for
plock upper face and fhe crankcase lower fsce must be c
g;;:m in @ sirilet manner & descrihed for the eyBinder head, Seclion 13.2.0. gives

the distortlon valuss

fhe Walsh Plogs: Weish plugs are Mied info the side of 1he cylnder Diock,
Thess plugs Wil be “pushisr” out If the coolant hes besn aflowed to reeze and can ba
reglaced with tha argine fted, provided the special tool 102588 OF 15 00 can be
oltaned 0 fha slde whers the cylinder block drain plug Is focated you will find a plug
of 34 mm diameter, o the apposits alde, Le, the side wilh the ofl fter there ane twa
e plige willy the same diamelsr. A riher waish phg of 17 mm damelss b Hed
o tie front end of the blook (shown with *1* & Fig. 1. 47} A plug of 34 mm diameter
is alen Sted fo lhe rear end (2%, Fig, 1 .41}

Replacirg

welsh Milh“rﬂm ac foliows!

Drain the cooling system mnd ramave 2l paris absfuciing the welsh plug &=

queation, |e, ranamission, Inlarmediate Nange, Injection pliman, sic

o Elpcn nosmall chissl o glirong ssrewdriver blade bebow the lp of the welsh plug
and drive the plig lowards the Inside il |t has awivelied by §0% Then grip the
plugy with & pair of phers, as shown in Fig, 1.45 and remove it

ﬂ_f,ll—mlﬂ'l“hh =g,

Thoroughly ol=an the opening s
i cylinder head from gresss and
coaf the kacating bore wiih *Locite
241, FH the large new ssish plug
with fhe special ool menlioned
shovn. Drfl Mo 801 5E9 OF 15 DO
i required for the 17 mm plig
« FAeft ol removed parts and
Al 1he vehicE 1o shand for
al lmact A5 minuwes belore iba
cooling  system b8 Nlled and
fhe engine i started  Then
s ke angine and check for
soolant lenks

Note:  Replacememt  cylinder
Inefs are svaifable for the engine. Check with your dealer befare considering
mplacemant of the cylimder block

Cyfinder Block {crankcase) Modifications
The crankeha Beaning bores of ks 601 and FO2 engines were reduced by 2 mmowith
Fie nhreduction of model year 1885, The main bearing cap bolis were reduced from
W12 b0 W11 af the same tims, The balts are siretch boks and must be Mss than 036
fim in lengdh if ibey are fo be reamed. The upper surfsce of the cylinder blach has
H50 been madified and must onty ba 1=ad tagether with the modified cylinder head,
cnoiard drain plug in the cylnder béock has on MAB ikeead (sarier biocks with M14
L
¥ an EGH sysiem s Stted, you will find ofl feed bores and of cooling jets for fha pistons.
The jstu are filed o the poskion shown in Fig. 1.4 Thess eylinder blocks carnel be
e ba sthar modsis, Abways ssal addss from your Mecedes Dealer, f you are
Mending fo i & replacement cylinder block.
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Fig. 1.46 — The arrow shows ihe oll splash et (engine with EGR aywism],

1.3.3, CRANKSHAFT AND BEARINGS
1.3.3.0. Tachnical Data

Al dimensions nmeirs unds,

Mimshinkg felerarees:
Mme. out-of-round of fpurmnals; 0,005 mm
Biax. taper of main joumals 01010
Bax, taper of crankpine 0,015 mm
Baw, run-oud of main jourmaie®:
Joumais Nos. 11 and I 007 mim
doumai Mo, NIl 010 mm

*  Crankshafl placed with Nes. | and W jeurnals (531} or | and 1Y joumais
(BT in "V acks.

kain Bearing Journal Diamader — SOHPEIR enpne:

Mominal. . . aliil R — - - g SR
1% repair size. . . S Db BT, 700 — 5T TS mm
nd repair 'IIII: ................................................................... 57450 — 57 485 mm
3rd repair size.. [ o e e T e BT -5T. S5 mm

&t rapar H;n: .+ . 1 - - By~ - ]

Baslc Bearing Sores [unlr B0 02 lnw q:lum:l

For main bearings: ., .2 500 - B2 519 mm

For big and n"mgs . 51 600 - 51,619 mm
iain Bearing Jowmnal Diameder — G586 -nginq-

MWominal; . i o [RTT—— 1 B3R

181 repair slze: . R AR U AR e e . Ty o Bel . B 1 By

Znd repak size g e e i R 58,48 - F8AS mam

o EH = BE0 mem
68,98 — B9 95 mm

Ard repair glzac .. i o T

WicEh al Journal an fitted H-mrng:.

Maminal dimerson 3,00 - 344 mm (wih thrues] washers]

44

24 00 — 34 02 mm (with Aanged bearings)

T SR it
iy Darmeter = 601 (502 engings

Aty ppair SER i
widih of Crankping

HWrmianl (] 5| <. |21 T —

e 3453 mm (Wi Bhrust werabens)
fa 34.50 mm {with fNasged bearngs)

AT 050 = 47 985 mm
AT 00— 47 TS mm
47 450 - 47 560 mm
AT 200 — 4T 248 mm
. 4 G50 - 46 96% mm

_ 7 96D - 1.0 mm
—— | [ e

w.m. ________________________________ T
Gm mﬂ:;;t;:ﬂ ' ey 51 08 - 5198 mm

=B 170 = F1.7 1 mm

1= ru-pll"nlzl ................. :

Bearing Rurming Clearancs (all engines).

5 .45 . 51 45 mm

.................... 54,0 = 5121 mm

............ . - AR
ST e 3200 - 31,0 M
PR TR Lip bo 2,20 mm

B I sy s s e e S i 003 - 007 mm (best 0.055 mm)
H;mmfnm ................. e . 0.03 - 307 rem (best 0.50 mm)
Wehear ... i } g b d g RS .00 yrem
Baaring End Float {pll & H-
Huﬁnmm ‘ i rgn ........................ ; s 0 - VS I
Big ard bllﬂntﬂ'l i b e e Y S O |y I <]
Veaar fmit - Big mnd “'w ................................. ¥ w Bkl ™
Auering Shealls {347 engines) -
Adain Besrings Big End Bearfngs
Mominal Dimension; 2.3 mm .80 mam
il rapair alee: 2.37 mm 1 92 mm
2l repair eira: 2.50 mm 205 mam
3ol repair aize 262 mm 217 mm
4% repak sze 273 mm 230mm
ﬂmmltndﬁﬂu{ﬂmm!qul'h-t!:} i
Eﬂ-nuuur'ﬁdéﬁh'&" 2 _TAmm
Min, diamater of strefch neci: . 7.1 mm
Tightening torque: S0 05 kgm (22 4 0.3 K1k} + 90 - 1007

“Whﬂﬂmm'm I
T L] !’"ﬂ 'f

rd':.rlrﬁ':*m“" af mlehnﬂh

L=
A F
B0 mm

 AD-50kgm(28- 36 Ab) + 80— 100"
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1.3.3.1 Crankshaft - Removal and insialiation

The engine mugst e rema i i

b “ErE“ emaved 1o [ake o the crankshaf, The opefalions are simda an

- il::‘wm the transmission from ihe engire, Take cae not 1o disiort tha clibeh

*  Counterhold the fywhes in sutable manner and evenly elecken the chdch
H::urmg Balls. Lise a cardre punch and mark (e chtch and Mywhiesl at opposite
paints. Lif off the clutch plate and i driven plata trrmadiataly clean the nside
of the Eyennel aad unserew the fywhaesl,

= Remove e drive piale for a fa
R e Piale for & farque converter of an automatic ransmission in the

Fig. 147 - Checiing the crankehaft snd finat

*  With the Mlywheel sll locked, remaove
ihe crankshafl puley boll and remove
the  crankshall pofewdamper as
described later on,

L] Hemove tha eylinder  head
described in Section 1,29 undm':
bming cover as described i Seclion
134 Remove the oll sump and ol
purnp

* Remova fhe pistons and eonnecting
rods 88 deseribed in Seclion 1,31

Flg. 1.48 - View of the cylingss biock
fear amd, showing the stinchmenl of the
seal flangs,
; Rol pin

O mnad fange
3 Berow, ME s 22 mm
El Cinnkshatl ol el
3 Ol mump
[ Bofi, kM 5 &5 mm
T Criankshaf
®  Tre crankshalt end foal shoud
Be checked before the crankshaf s
ramoved. To do IMe, place a dial
faupe with a suitable hoider n frand
of the cyinder Bisck and place tho

Em'ﬂmﬂ a;ga-m;l’rm end langs of thar ernnkshall, ss shown in Fig, 1.47, Usa=
et o push ne crankskal all he Way I one end and

2 50 aed the

0™ Push i shal to the other side ard nede the dial gauge ruaﬂ::;w:?::

- Unscrew ihe cil seal Nange rom ihe rear of flinds Alvrars
wiaw of the fited oll senl Range W ki biock: Fig 1.4 )

*  Unscrow the main bearing bolls eveniy ac
Tass, caps
with the rumbsrs 1 1o Sor 1 o & ﬂegu.ru!ng m?hl: E:;::ul-rm .-m:‘;g

stameped inko e centre of the caps, 83 shown in Fig 1420 Na, 1 cap k= Incaled &l
tho crankakall pulsy slda

1,48 = The arrows ihew 8 T = —_— -
m'nunm" of te mak e T - "
bearing 2Eps [Tour-cydinder], .

Caps must be fEied in ik p

ariginsl order.

& R=mowve e h'l'-n'ﬂ =
anefln rom i L
bearng joemala fhey
could also stick fo the =
caps) and = " .
v mead ely maih L i bl
tham nn their Back P ! - —— = et
facea with iha bearing e S
BT T - e Tll

- LM fhee crankshan ol

of 1he oyinder block
and rarmize e remaining thrus! weshemn from the cenfre bearing kecation ard the

remaining bearings shals
Kenp the shels topeihar wih Fie lower shels and ihe bearing caps, These shalls
hawe an ofl bore and @ grocwe and must alvays be ffed ko B crankoase whan

the crankasaf i instalied

1332 Inspeciion of Crankshafl and Bearings

Main and crankpin [ournss must e measured with precision Instrumeanta 1o fird their
dlamaters, A joumels can be re-ground four Eimes and the nesessony bearing shalls

are avallabds, | & undersize shells csn be Bed

Plocs the crambshef will e o end jownals inba "V Hocks and apply » dial gacgs 1o
liss errire main joumal Rotabe fha crankshal by one fum ard read off fhe disl gauge,
Il lhe reading exceeds 0.06 mam, replace the crarkshaf.

Chack tha main bearivg @nd Bg snd bearing runsing clearance as fofows:

Boit the main bearing caps witheul shelis bo fhe crankesss, o tha bot treads
and T each cap. Tighisn the bofts 8o 8.0 kg (5 ® b} H the angine has been
mandactured before Ocfober 1984, From 1885, when bemving cap Balts with
double hewagon and shoulder are used, lighten the bods 1o 55 kgm (396 TLID.)
and then angle-tighien them & furller 90 = 1007, Bearing caps o offsel and can

anlly bie e in ana posilon.

Fig, 1.50 - Measuiing the iealde dameter of the

MEtedd hearing shells.

=  Raoferring o Fig 1.50 messue Me
beating borea in difections &, B and C©
&hd waibe dawn the results. If the basic
diametor 5 paceeded (see  Secton
1.3.3.0), e besrlng eap andior e
cylirder block miust be replaced,

. Remeve e bearing caps and refit
fhem, this timo with the wal cheaped
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baaring shafis, Re-tighten the bolts a8 specifed

= Measwre ihe diamebsr of each beafing In accordance as shown in Flg. 1.50 and
vrte down the resuts. Deducl the [curnal diametar from the bearing dismeje:
The resuling difference 8 the bearng running clearence, which should ba
befvsman 0031 - 0073 mm, with o wear [im& of 0080

*  Chack the big end beanng clearances In 8 sirflar manner, bul bolt the bearing
caps to the copnecting rods, Tighten the nuts fo Bhe value gven in the technica
daln and anpledighlen as above, The bearirg clearance should be bslwesn
2.031 - 0,673 men, with the same wear limi.

Zalection of bearng sheds s radher complcated, and we adviss you b0 fake Ehe
cybnder block to an engine shop, ¥ the above measuremerts have revoadad that new
bearing shelis are necessary,

Flg 181 - Cowreci FiEing of il eranbkafnfl B
washare.

1.3.33. Crankshaf - Installation

Thoroughly ciean the beadng bores i lhe
Crankcase snd insart the shels with the drifings
nta he bearing bores, wih the tabs sngaging
ihe nolches. Fil the ihnist washers io he canlre

bearing, with 1he of grooves fowards the oulside,
&5 ahiEem A Fig. .81,

Use the fwo forefingers as shown in Flg 1.52 o
heidl Bhe thrusd washars agadssd the bearing cap
and [ 1he cap in position

Fig. 1,67 - Filiimg the main Bearing cah fogpethe
el the thruest washer, :
Lifi the cramkshafl in pos®on and /@ the
baaring caps with the inserted shells (again
ahalle  well cied @d focating labs in
folches)  Fit the lwo thrust washaere fo e
cefnire baaning cap, again with the oll groove
lowards he oulside. Place this cap n
pasitian, gulding the fwo (hust washers in

Fig. 1,53 - Eupladed wiew of the crankshafl

1 Mizn bearieg shals 18 Dl goin 8 Bol, durmper hib
7 Thrssi washer holes 18 Spaoar ring 0 Pimin maslusr

3 Lovess baieing skl 12 Ball hearing MM Cnddnr dosset
4 Bofl, spreckat 131 Coved 27 Darepar nud

5 Phaln varsher 14 Fywime| 23 Sian ring goar
A Dyrrgeer, H ] 15 Fhyswfaral bod 24 Fhparhssd

7 Dninl wprosciosd 18 Combi bok 25 Lock mras b

1 el ey 17 Crankshofl puley

A Cmniohe® 8 Terslom damraar

Re-chack Eha crankshaf erd float as dewcribed during removal, Afach ihe disl gasge
10 Ime crankcass as shown in Fig, 1.47. The remalning operations are cartied aut in
reveras prder o e mmoval procedure. The varicus gecthans g dofalied descripion
of ke retevan operatiors, Le. piston and connecting rods, rear off sead flarge, liming
moehaninem, fNpateel and chdch or drive plats, ol pump, ol sums and oyfindst haad.

wider not fo dislodge them, Use e
fobefingers fo hold e washers a8 ahown in
Fig. 1.52, Node thal the thrust washers have
been changed. Quole iha sngine number
wiidn R wasthars are ardered,

Check tha numbering of the bearing caps and fit the well olled bolis. Tighfen e bofls
frarn the centre bowards the outside in soveral steps o 8 Torgus resding of 5.0 kgem (65
fiB) IF bolts with I'lE'Hlﬂl:lnl-l hoads are uked Il tha balts have o dﬂ-ulﬁ-hn:gnml
E?{?.“;’.';’ uﬁé:_-utm. Eighten fhem 10 5.5 kgm (325 Mik) and from ths posiion 3

Rotate the cranisha® a few times fo check for binding (hard spals)
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1.3.34, Flywheel or Drive Plate
(Automatic)

Flgs. 154 and 1.55 show e end aof the
CranNshsf fogether with the fywbesl and the

driven piate respechively. Abways chach the
helgh! of fhe old ywhesl hefore fling a new
Lilgl 8

Flg. 1.5 - Arrangement of the Mywiesl with manual
fransmiaskom.

f A kR =
1

Metaining ring
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Fig. 1.55 = Arrangement of Be flyshes with
Auomatlc ransmission.

1 larter ving geas

1 Fhvshipal

E Dy plinba

4 S st

5 Shaloh bals

B Cryvwrsi sl

Both fpwhmel and drive plate can be replaced
wilh the enging ffted sthow re-balancing aof
the crankshaft. Proceed as desonbed;

=  [Remove the transmission (Secbon 3.1.).

& Caunleihobd the Mawbesl in sutable
manner and remove the clutch efter
having marked Bs sedationship to ihe
Mywhesd. FRemove he dive plaie noa
similae maniner. B bolls are used fo secura
the flpahesl A& hole has been driled
befween fwo ol the bores and a simlilar

hoéw is drilled Into the crankshafl, Thess

ko bole must be plgned when Eha
Mywhes| of the drive plate = fiied. Fig. 1.58 shows the alighmenl bore in Ehe case
of Ihe Mywheel. The difve plale kas a similar hole.

Fig: 1.5 - The anew ponts o the
alignment bore iIn Mywhes! and
crankshaft Nange. Drive plates are
deilled I bhe mame marne;

1 ]

2 Slarier ing poar

b | Sivech o, M0 5 22
& Hal] Buisiirig

= Ramaye ®e Nywheel of the
drive plate. [estance washens arne
imad In B case of the dive plale
which can sle be removed
Meamire Ihe dameter of the
munting bolls &t thak smales|
soction (strefch neck) M less Bian
B.| mm, replace fhe bofis.  The
massuremant & carled oul as
ahown eadller on for the connecting

s el
¥ i the threehe| or ihe Startar mng ooks wanh, ke the whosl b0 your deaker o Reaye
the fywhaal re-machined andéor the ring gear reglaced
To raplase (he ring gear of o drive piale, unscrew Bhe fing gear with the sisal rirg from
i difve pisde. When refiting the new rirg gear, align the bores for the ring geas
mauriing and {he corverior and an the drive plate
Fil the fBpwhesl of 1he orive pete with he slignment bores in line.  Fit & distasce
wagher underneath and on fop of the drive plate, Tightan he bolks evendy across (o
240 - 4.0 Kgm {33 - 28 B1b ) and fFom tes posillon & ferthes G0 — 100° The angle &
Fnporian (o gve the strelch bolls 16eir comed tension
Erginas for marual Yarsadesions sre Med with a bal bearng In the end af the
crankshaft, A retaining ring, (73 in Fig. 1.54, i used te hold the beanng (5 in position

a0

ad must b= removed fo wilbeleaw 1h
, 1.57. To protect the bal baaring.
o il bearing. The beading of earker

e ball bearng wih a sultable pullar, as shown In
gr-ralind “Viton™ washers are fitted on poth sides
€01 faur-gyiinder engines is bended n s bore,

Fig. 1,57 = Memoval of the ball
bearing eaihe fhe crankshaf. The

Fiypetiee] mivsl s Pt el
g
a8
0.l B
11
- |
|
E
s—T1_
T

m,1jl-mnmﬂhnmkmﬂﬂmmﬁlhl-

cylincisr sngine.
. Vitimlion darripar
. Crankyhaf potley
Diowwe? pin, Ex B
. Budley by
. Boh, w18 215

I.'l.-!dl"i—.

B. Sgving disos 11. Timing gam
¥, ifcftn, b 25 13 Wiendnfl ey
A O sl 13 Cranichafl

B Tiering oo

18, Weodna® key

1.3.3.5. Crankshafl Pulley and Vibration Damper
The sngina s fitted with 8 crankshafl pulley and a sibvation damper. The mounting

Bofis for the crankskall puley are

pitomaticaty atgred if & dowel pih in inserted infe
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the cameaponding bore.  Fig. 1.58 shows o sechonal view of the fron! end of fhés

Engne.

Rermove the parts as follows, paling [het & puller may be necessary to withdraw the

hub

. L up 1he front grille ard remsyve B radiatar,

» Retease e tension of ke drive bell, as described during e remaval of the
enpne

+ Engage a pear and Bpply the handbrake fo jock the engine sgans! rotalian,  In
the cass of & vehicle with automatic transmission remove 1he slarter mobtor and
|pck; tha starter molor ring gear InSsullabe manmner,

=  Remove the sisco-fan clidch logelher with the fan biades

= inscrew the crankafef pulley with the vibrafion damper.

&  Rempve tha sanira boll from the crankshal pulley Rub and withdraw ihe hub with
a suflable piller. Make a note of the fiting pesition of he three spring discs, as
thary mast lacs the sams way duing insial=tion.

The crarkshaft puibey HEs a catan dameler I replaced, guole ife engine type and

number,

The instaltatien of the crankshaft pulley and the hub o the vibfatlon damper plocesd

as folows,

= Rotate the crankshalt urdil the Woodns key = vallle and aide the hub with e
key way over the key and the shafl end, Place the ihree sping discs comectly
over lhe centre bol, sasl the boll threada with ergine of and i Be balt.  Tighten
tha boltio 12.0 kpin The efankshafl mest sl be locked againal rotatkan
Fil the wibratson demper and the crarkshan pubey
The remaining cperations ste caried oul in reversa order,

1.3.36 Rear Crankshal Qll Seal and 4l Seal Carriar

The rear crankshall ol seal i [ocaled inside o Bange which s bolted to tha rear of tha
crankcass. Two dovwels icato (he fange correctly in nelakon o the crankshall cenne
The fange is fited with sealing compaund [TLoclfe").

Tramsmission and Sewhesl andier drive plate musi be removed 1o replace the ofl seal, if
only the ol sesl needs replacemant, lover | oul carefully with & screwdriver without
damaging the flange. If the oil aeal carrler i5 fo be removed, remave he bels around
the caiside edge and bwe bols from belew,  Apply twoe scresdevens to the poinia
sheam by the araws B Fig. 148 and carsfully lever the cafrer off the crankease. The
ail Feal can now be remaved rom the mesda

Fig. 1.B8 - Femoval of the rear crankghall
cll mesl Place & rag urdemesth  the
seresdiiver [0 peevent damege

Clagn the camer and crankocase faces
and i & new ol seal o e carber
[remoyved or ol fted) The ceslng lip ol
1he new oil seal is offsel bo prevent I from
urnireg on e sams crankshaft srea. Fill
e Epece Delvweesn Ihe aeatng Bp and Fie
dus profectisn ip with greass,

Coaf the carier face wilh s=alng
compound and [l 1| o the block, with the
dowe| pins engaged. SAgnhiy tep he

cartler In posiion. Gread came mis| be laken durng Irstallation in ordes pol to damzge

the oil maad.
F# the bolts.  Firsl fighten the bwo |ower bolts and then tha ciher boRis. Thie longue &

40 kgm (72 A,)
cary oul all other aparatlons In Feverss oroer

1.3.53.7. Front Crankshafi Of Seal

The Famt crankshall of seal s locatad in the iming cover. Ol Ipaks at Ihis posiion cen
ahic be caused by & leaking fiming cover gaskel, Check bafora replacing The ofl seal

Fg, 182 - Maméval of The Fromt
crankshaft ofl aesl,

The kub ar fhe vibratian damper and
fhe crenkshat puiley mus e
removed as already described befors
the of saal can be replaced. Tha
sesd can be caneluly removed #8h &
screwdrivar (ses Fig. 1.60). Soew a
sell-tapping eciew Inlo the culslds of
the seal and spaly ihe screwdriver
plate urder ihe screw hesd. I the
spacer ring on 1he crankshafl shows

sfgns o weas, remove R wih =

sultable pules

Thoroughly clean the surounding parts.  Bums. on the Bming cover bote can be
remavnd with & scraper. Fiil the space between sealing iy and dust protection Ep with
prease and carefuly drive a new oll ssal into the Uiming cover arvd pwer tha crankshal
umtll the ring outer face is fush. Reft the vibration demper o hub s described n
Secllon 1328,

134, TIMING COVER

The ming covar closes the crankcase at e front. It s localed by fwa dowals and
secured Dy bao bolts on the cyiindar hesd, ot the betican by five balt ba the off slimp
#nd 14 bolis ta Ih eyirder block.  The sealing betwess timing oomver #nd engine B
ensured by sing sesing compaund, The following parls are fifnd to tHe liming caver
{zom Fig 1.62)

Véater pump, hual filter, the power steerng pump, the bearng pin fof the tznsianing
device of M drive bell for sMesmater, sic, He frond crankshaf of seal the TDC

indication padrder and the guide bube for the ofl dpstick,

The Erning cover can ba removed with the engine fited. Fig. 1.61 shows the parts ba b

rEmerved

¥ Dipsn the bonnet. and drain T sngine ofl and tha cooling aysbetn, Removs the
radator, the visco-coupling and the fan Hades

= [dsconpnes! the baitery earth cabila,

s Camplsialy ramove the terstaning device for ihe sihgle drive befl Firsl remove
Ihe bat # The upper end of the shook absorber. Remove the cover from Me
lensioning aver, unscrew (e bofl and remove [he washe:
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Fig. 1.8 — The artows ahow The T
sEcaing bofs fod D fusl filter,

L]

bearing pin In the timing cover (Rem "2 in Fig. 1.62).

if & power-assisted sieerng Is ftied, remove the slagring pump pulley

Femave live Bwp belis sscuring he steerirg pump, B ol the pump wihout
dlsnonnecting the hoses. Place the pump to one side whare it & out ol the way

R emore the konl Balt of The bes
fusl fikar securng bofis (see
Fip 1 63).

Ranove the crankshafll pulley
hub arel remove B A puler
may ke necessary,  Othensfse
gry T fyme |evers

Remaove Ma T.0C imremiier
indlcatas slectrically when e
pision of Mo, 1 cpfinder & o
TO.&. fwing palnt).  To do s,
remowe the rul (1) In Fig. .64,
fres the cabin fram the bracksl

{3} and place the cable [0 one side, whire it Iz oA of thie way. On 8 foe-cylindar
engine the TD.C. transmitier has basn maved to Ma R.H. sde al e fiming coves
Urvierew tha exhaustsr pump ivacuum pump) fom the fming cover
Remave the altemator tagether with the maunting bracket.

Il an sulomatic ransmission & fiied, deconnect the oll pipes from the oll coaler,
Plug the opan ends In suitable mansar,

Fig. 1.57 — The Blssirated parte 0t b dEmoieed to fake off The tming cowe,

N T 11, Cryinainr hoad soe 21. Tieniag covm Fig. 164 — The TDC tranamitter is filed

7 ol 4.5 kgm 12, Boll, 2.5 kgm 27, Pulley o the Elming coaes, alawn here for § d=

1 Bk, 4.5 kgm 13, Beh, 1.0 igm 2, Wase cylirer engine.

a, Whashar 14, Bolt, 1.0 kg 24, VRRwWixe dampe 1. Wmengnns e

§, ‘Allmmalur kel 15, BoW, 1.0 Kgm 25. Bok, 32 kom [ 7. Hasagonal boll

8 Eodl 75 kg 15, Weguuem piumsd 26, Damgsar hub | A, Bracks! o fenemmier

7. Wnker 17, Gashe 3%, Baeg e . « Remave fhe of sump securin

B Fuol fiker 1A Bimoisl 36, O muenp gasinl o gt IP q

5 ol 1.0 kgm 45 ol 75 kym %, O wump o iny 1FE Aren & fiming coves

10, Bkt 1.0 kpmi 70. Ball, 1.5kgm 30, Boll, 2.1 kgm arid then slacken the remaining ol

. gimp baks

Elg 142 = The timing cower and ] Remare [he Remowe [he of

wiLiched parts sumyp seciiing bols n ke aroa of fhe

1. Fim o TOOC trmrsenifier (4: /" Bming oowsr and then shcken the
L | remaining ol sump bolts

]
2 :':gnuu L, Sehwer ksl
| srrRaa e
Crarkshah ol weal
TLAG Uiy podnier
31 dipohck guids fubs
Flanga laca [0 pehalicies
puiij

& W

i Ramoye the lersionig
jees Ingﬂh:r wiilh  1he
shock absorbes and 1]
jensioning sprng fram the

54

Fermave e cylihder ead cover, Two sorews ane fHed an each side of (he covar,
bwo further screws are rseried into fhe smal side on the Timing gear and A
preaiher hase musi be disconnected at the cenlre of the cover, If an acdlamatc
ransmission b= fitted you will have & theottle opersing linkage across fhe Syl
head cover. Disconnect | an ane side fram 1he ball joint connection,

Uisirsg @ 6 mm Allen key and an extersion of af feest 440 mm in lengih, imscrew
ke bwa 3 mm cylinder head bolts from tha inside al the liming chain chambe
Thesn are the bofs shawn wih “a” in Figs. 1.14.and 1.15

Linscrew e oll dipelick guide ube from tha Hming &aasr

Unsesmy e ol #ller sthew and famods A
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» FRemove the injection pump securing bolts ard he nuis o the pump mounliog
FEnge:

« Removae the ramaining tming cover bolis and take off the cover, Mark the poesiion
of ik bols i wislabie manner, as oks of ﬂl‘ﬂ!rtiﬂm arp used Take care ndl
ls damage lhe cybnder head gaskel during cover removal, os this woald mesn
regilacermanl

Refit ihve terirgg cover as follows

«  Carefuly cean the sealing faces of the Bming cover and the cyfinder biock from
old seallng compound.  Also gheck Sha sealing face of the cover for damage 1o
prevent ol lmaks latar on,

=  Coat the sealing face of the covar with ssaling compourd.  Marcedes workshops
use “Guril T for this purpose, available under Part Mo 001 989 47 20, Carefutly it
the timing cover, aitheut damaging the cylindes head gasket.

= Fil the schews info the liming cover, noting thalr different lengths,

=«  [Tine crankshafl ol soal has beon replaced, (R 1 inio e iming covar &nd avar the
cranknhnf and

=  The ramaining opsraflons sre camed o noreverss order I Ihe removal
pracedure.  Tension Me single bell as described in Sectien 1,84, Sad the engine
wnd check Tof off kaks

Mooificaiiors fo Timing Cover and Cyfinder Moad

Tra fclivwing, Imporfant modficabions were camied over he years on eyfinder Fesd
and ciher associated parts, bud It should be noted that not all engines are affected
Model Year 1886: The cylinder biock far the four-cylinder sngine has besn modified,
AlED changed & ohe cyiinder head gaskel by moving the oll bore. The gasket can b
identifisd by ks Parl Mo, Geskels cannol be inlerchanged between the Pag cyinder
head ypes

Model Year 18E8: The combusiion chamber in the cdinder head has been enlanped
an Al engines. Cylinder heads of earller engiees canhol be ed o cytinder bocks. of
engines mardfasiuned rem modd pear 198685 The pre-cormamtion chambers have
birdn adapled la the néew cylindor head.

Ennglimses ‘wilh sysiem have & prestuie vab'e in the ofinder hoad cover, which
prevents e build-up of excessive vacuum (depression) inthe engine. & broaiher hole
& dvified imlo one side of the cylindes head cover |onfhe B H. side of Bhe all Tler neck)
This hole mast not be blocked by of or other Forelgn malter. Bleays check (he Fale if
fhe oylinder hoad ooyer has been remaved

1.4.5 TIMING MECHANISM

The component pars covered in bhis secllon cen be removed with ihe engines fHad
The Arrangement of the Himing chain and the othes liming pear companents are shown
n Fig. 1.65

The endless iming chain is engaged with the comshaft sprockets, the injectian

pump sprocket and the crankshaf sprocket. The cian B goded by two slide rals,
The tenaicn of the chaln & enaured by means of a hydroule chisin tenaioner, which is
locaed in the crankcase and pushes onto a tensloning rall  The camshaff speockat &
fitted by means of an M3 boll and localed by 8 Woodrufl key. Technical data
concerning the camshaft are given in Section 1,3.000.

A second, smaller chain is used fo dive the oil pump. The chaln & fed aound &
socond speockel an the crankshaft and smnd the pump dive sprocket snd has s
arant chain tansioner
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Fig. 165 - Timing chain 2nd chaln
dutve In Med poalllon
Infectinn punp difve gear
Cirankshaf apoomi

Camefafl cprocksd
Termloning rail

Hidn mi

Sl rml

Chain lensioner

Dél e diiem sprocked
Taenpinriny bvews o0 oll pump dries
(=" 4]

CE R R A )

1,350 Chain Tensioner —
Rermoval ard Installation

The chais tensianer o Mied Inta Hhe
side of ihe cylinder head. The
lensioning fome of He chaln
I:':Ie':.dmr s & combénation of the

spring and the
preasare of the engine of, The ol

corninad irside the farsioner also
mbsorks shock hads fram the
liming chain. A chain benshoner
cannel De repaired, |8 mesl be
raplachd If auspec

The chaky iensloper can simply be
urscrewed from Fie alde of the
engine, bul & hand press s
required to refl B properdy. A

hench-mounted  eectrle  dill s, _
howevar, suffichent fo predoad the tensioner, Looking al the chain tenalcnes your will

san @ large and @ small hexapon. Onéy apply a sodket to lhe ldrge hexagan,
Ursarewng the lensloner by apolying the socke! to the smaller hexagon will Fesid
the lansionsr falling internally apard  Flg 1.66 shows whem the chain tensionsr (8

locaded,

Flg. 1.6 = The chaln fenaloser (1] |5 loowied a4
the slie of the engine,

The chain tensbene musl be filed with oil
hefore nstallation. This requires the use ol a
hand press (or the ol mentoned above)
and @ gleas jar, Mad with SAE 10 engine oil.
Hald the fensionsr wih the ths! bok facing
dowrwards imfo the ail  The o must ba
gbove tha Nange of the hexagon, Using the
hand pre=a, push the thvust Bolf aboud 7 to 10
gmaes inla (he torsloner. A Ihe lamloner is
flied with oil, the pressure required lo
compreas [he termloner will increass.  ARlsr
filing the berssonsr wEn of, check that some force b8 requited to compress B by hand,
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FH a new geskel seats and screw the
chadn tensloner in position Tighiten
] the tengiy
fiep

o &40 kgm (58 N.[B}. The trust bo
rail o can be seen in Elg, 1,65, T af the tensioner must engage with the Hmﬁh‘

1.34.3.  Removal and Installation of Timing Chain

Fig. 1.65 shows the arran

: gemernl of 1he limin i Tha

f:”.;d oat by refefring fo this Busiralion %Emwmmp"m"ﬂ Hons ean by

el i e o i e s S ey e

o e o e L e e
sianer, & fted to the olher side.  Mots B unclion with thy

COMMencing any aparatan % B lalewing points beforg

= A hand. 1
Al :me mrrd_rlr_:f':::hll;: maiEl be avadabls o replace the iming chafn itk
iy f=ed iy chin NBe & chain lock b connect he hae chain

= When an engine has been dis
: b manted, ahvays M an ervdlexs [iming
Eufml new liming chaln s Mied, check all sprockets. Waorn lprnnlﬁm_l
nrg- EO01 Wear B8 new chain ' -
& ming chaing are somelimes
Fain changed during ihe ducilg
¥ gumde the angine lype. engine number and mmﬁelr d;::'e?::nmuhe

:ieph:e e Bl ':*‘.'"" wiih the engine fited o fefows:

; :dmﬂ'ﬂ' fhe u_duw arsd the visco-couping for the -:lmln fan
emove the injectors {io facilitate the rofation of th .

= Hemdawe the cylingsr head caver Sae G

= Remowve the cham tensione: a
. 5 desarib
itructiirie b0 prevent the Sl -diars ad I:_Isrﬁlfn 1.3.5.0, Follow the

Flg 167 — Fnt the cannecting I
H'rtmmrd:ﬂ'ﬂﬂl.rlluc:' -
. Cover he chain chamber with
raga lo prevand grincing panicles
I'r'l;'n_l faling nelde and eul bom
Iﬂi&ﬂh boits by grinding down one
R of e dming chaln. Do pal
remave Bhe chain ol this stage.
- Cennect the now Ilﬂ-r'rg chaii
;Ta-}nm:ﬁ#ﬂmmg lnk fo gha pid
A e same bme ]
oul B ol finik e
:ln:-,- rotals the . cranksham in
rection of rofafian, using n scc
| ; kel applied to th
mhukﬂf:;m rrH.r:ll remain n angagemend wik Ihn--.-m.m“!::" s Aoy
pors i bl M e sprockel whilst the
P by applying a spanner ko e
Discannect the old #mi
ng chan from the new chain
|Fl;'IH rrmﬁn; r.';u::rui!ﬂ Iﬁ--:-|nt|- the oulside Firaugh ﬂmmmhih o
Hiat‘g o Lre the link with the fock washens froms Bhe frmlm LA e
& crankzhalf unlil the plsten of
bt Ha. | cylinder Is st
=Ilmh::ILhﬂim|nu marks (on the crankshat puliay of lh: kTm{I:ﬁ_Hrhg B
| camshafl in the postion thown in Fig, 118 The n:::nn:-::p;i;;

i this s the case. Othersdse the chain has moved by ons baoth and tha
o b remoed ba corrsct tha fiming wretting.
in larsinmar and carry oul 8F oftver operations in reverae order.

fittesd
fiming ol MU
gl the liming eha

L3

Tensioning Rail - Replacemant

T Ipcation of the tensioning rafl can be taen from Fig. 1.65. The eplindes head and
the fiming cover must be removed to replace (e tenssoning rall.  The comgiete
penstuning refl must be replaced, #8 (e plesiic coating canrol ba rephced sepafabely
emove the rall a8 follows:

. Pemove the drivers sesl.

, Ramove e cyfindes head
Remove e fiming cover |
1.350).

habasan fhe Hreing chain and the prankshaft

, Using peni, mark the relationahip
spiackel, simiiar, 88 shown In Fig. 1.13 for the camshaft sprockel and mark e
camahal aprocket and chain as shawn in this inusiratian

Eourerhoid the camshah and rerove fhe camuhall sprecket holl, Romeis tha
sprocked. Mol fhal e drive seeve s Fald to 1he sprockst wish 3 socket hesd ek

inakde lhe alasve.

Ewlval tha ispsioring rofl towands the inside aricl wiilhdraw frof the phéal pin
Chesk fhve plastic coaling for weer or damage and raplace he rail if necessary. Th=
festghtation ol the tersioning radl s a reversal of he ramovsl procedurs.  Tighted tha
carrshall sprockel boll io 5.5 kgn (47 fib). The camshafl must be bd apalnsl
rtatiarn at the oftar and. When fiting the liming cham o Se camshaft sprockel maks

sure Fad the paind marks are in ne.

1.35.2

and (k= oll filer qeck 25 slresdy described,
Section 1.34) and the chaln lenslonsr {Seclhon

{1 1.5 3_Shde Ralls - Removal and Installaton
paed hammes, logeiler wilh &

T'l'n!‘pml'l':!'lu{rl-rlﬂldzlﬂllﬂwthu | 65, an lm

I.HH‘-rhlﬂdbu-lﬂﬂm'rrm|H1H'q‘ﬂ1hrlquh'ﬂmmmﬂw|h:ﬂ-!ﬂllhﬂm'g balis
Th!-t-mrnl:-ull:.mﬂﬂlmnlh!urddﬂ'mhﬂﬂrumllhdmlmﬂMnmmda
heamriar) aiachid fo the end of the Dot Prervided Chel these iools can be obbaited
m-mcmmmﬂum-mmbdm Procesd ms fofows to replace the shide

rmil on e, cylinder hand (8 in Fig. 1.85)
Fig. 1.60 _ Remoés the ban headng boits in

% sk Prian e Shaowm oul of the cylinder tHock
f-'-' : Dimconnect the battary, e air suction

hose, the rafisice end (he wisca-caupling

for The coaknag fan

. Remave the tensioning device for the
single drive bell. The bearing pin for ihe
Ieeysloping lever ol tha tensianing davics |3
al the same Hme the bearng pin for 1H=

alide rall.
. Ramave fhe cylinder head cover und the

Aot "'_lllill:I l}i"“‘!’lfﬁ:k

g e camahafl sprockel as aready describec
f#i& impac] hamamer and a imreaded irmer, B3
glide 78], Il no slikde hammar s seallabie, iy

the baarng pin and place a washer owvel
58

& Hem
s Withdraw the bwo bearing pins wih
show in Fig, 1,68 and 1 out tha
the foRowing: Side a phece of fube oo



the fube. Sceny in g 6 men boB and lighten | ith the wesher pressing agalne
the fube, Ihe beating pin will ba dislodiosd as asan & (ke fube & under fension
R the slda rall &5 fallows:

+  Goal the bwo bearing bols on the Aenge with saaling compousnd.

+  Filthe side raf in position and nsert ihe bearing boits. FR (e 8 mm balt and the
slde amimer ta the end of the bearing bedl and knock the boll in posilion, Sis Bme
hiting the weight of e slide hamemer lowards the frant  Fil the second bearing
boft m the same manner. Counlerhald the slide rall during the bearing bal
instakation wilh & screwdriver to pravent distorllon, A locsling nose in Bhe bearing
boit bare of the alide rall wil engage in the locating groove of the upper bearing
IhenlF winen the bal ke 6 position.

« The remahing operations ane carred ouf |n feverse order Eo the remeval procedurs

Pay atlention fo the peini marks on timing chair end camshafl sprockel when the
pants ara redtied.

Replace he lower alide rail {5, Fig, 1,05) as lellows
« Hemowe the pars as given abovs (o gain access o the timing convar, Then
remove the liming cover s described In Section 1. 34 and remove the slide rail

from the fwo bearing bored. Fil the new side rall In pesition and reft the timing
DOVET

1,354 Crankshafl Sprocket - Removal and Installation

s Remave the liming cover (Section 1.3.4.) and lurn the engine untl the plston of
Mo, 1 cylngsr & at top dead cenlre in the fieing siroke.  Chack on the camshafk
pasition an tho cronkshaft pulley i removed (liming marks cannol be checked)
Ramaove tha jensloner lever Far fhe ofl pump chain (9, Fig, 1.85)

Remoave the off pumip chaln sprocket and withadraw (he specsked, st the sams ima
dis=ngag ing the chain from the crankshan sprocket

& Mark the crankshaft sprocket and the ol pump dive sprocket fo sraire bstaiation
in the cormect position Lo esch olher

= bl the iming chain and Hee carmsbel sprockel 2 shovwn In Fig, 1,13,

& Remove the camsha® spracksl  The chaln can reamaln in angagement with the
spnakel leath

- Lize a suitable puiler and extracl the crankshafl sprocket kam the end of the
cranksna®, immedigtely check the candition of the Woodnudf key in the crankshaf
% slamaged ey can be removed w0 8 side culter, The VWoodruff key Tor the

crankshaft pulley hub can be desll with In the same manner,

Take [he new crarkshaft sprocked and align the paind mack of Be old sprocket wih s

garie laoth of the new sorocket, Le. the same inoth mus! be masked in mlalion lo bhe
key graove

Flg, 185 — Fifling the nil pump drive sprocks -"’Hl‘-
The Mats shown by the srcws mesi be

engaged,

L] Il removed, inser e fwo VWnodrul
kays, Their A faces mue=t lie paralisl.

L Inzert tho sprocked ndo thi Bming chash
§n accandance with he mumngﬂ and
griva he sprockel pwer [he craakahan
el EEing 8 sullabie plece o fubse
Maky mite bhal the key & nol dislodped.

&0

1.2.5.5.

Except for tha n
01 B0Z mrgines.
shaft of the five-cyl
rear faca, at the pas

the camshafl sprocked and fhe Hming ehmin  Fotate the engine sevecal 1ums

R:Ti-uhm:ﬁlhlﬂ'lﬁﬂrrﬂrq mnrks & the fop of the camshalt are afgned as shown in

: dead canlre,
F"Il;:.-fﬁ""ﬂ“rr:“ﬁ lw%ﬂt:plﬂm whh [he amall chen,  The irside of the
= i.pf-ﬁl:dh:ut has & localing fat, shown by the armow i Fig. 1.68 which sl ha
:Egeﬂﬂm g correspondng flal on the ol pumg ghafl. "
Geff the chaln tensioner lever and the Fming covar, Al alhwr oparations are
oarsled oid Bn reverss e the remmoval prosedure.

\

camehafl - Removal and Installation

umbssr pnmﬂm“m.lmﬂrmhﬂhmedm all
The I:-lhll:ﬂ:"'lrhn four-cylinder engine hos fve benting locatians, the
rider hos st To idenily the camshafl & numrbes Is stampid inla the
finn ahewn by the anow i Fg, 1.7

Fig. 1,78 - Camahails are mmarked with o sumbar
o il poshtion shown iy the arow,

The camshaf 5 located in the cylinser head,
The kreer parl of e besrings &8 remac hined
direcity o ihe cylinder heaad. femavabin
hlni-rgnap:-fewdhmhﬂlha:h'aﬂln
position.  The camshall i locaied in axisl
direction by @ crescerl-shapsd cellar,

& camakafl s removed after removal of fihe
baasing caps and carshaf sprochot,

«  Femove fie drivers seet, dsconnect tha
batiery Eprth cable and remooe thi engine

ponnel. Atao remave fhe alr intake herss
Famove he cylinder head cover, § screvws et o remaed Dmi.:mnml the
thiaitie fnkege =l ihe ball jsint connectan M an sutomafs ransmissian

Remove Fa ol filler nack.

| ke pston of Mo, 1 pylinder s al
RoAaba tha engine (in diection af olafion} untl
T.0.60. compression stroke, La. the "I mark i Fig, 1.12 must te opposie the

ke, appiled fo
pointer. The cranaahaf can b= pumetd by using o Z7 mm EoekeE,
wgmmri puliey boit. Mavar rotate tha crarsnaft by appiying 8 sechut of

spannes bo the samshafl sprocked boll, aven £ I looks an easy method,

Fig. 1.71 - Counierholding the camshafi
sprocket sgainst roteties

L

Bomowve Me chan lersloner &%
already described (Page 87}
Park the camshafl agrochet el
Fe liming chain with & spot of
paind (see Fig 1.13)

Remawe ke camssall sprocket
bofl. ireer @ melal rod of strong
sereveeklver i ane of the holes,
as thawn In Fig. 1.71 lo pravent
e sprocket from rolsfing.
Remaye the sprocket from the

B1



e 1 suli=aly logesher.
the camchafl Hakl the timing chaln tlight amnd ot
:,Ir:d:rnn;r:urrm=meﬁ allcw the chain o Ssengage Esell fom fhe crasiesh

sorochel

werEd.

= Slackemn theet EI-I'IT!J!-I“I
bepring cap bofts n sovsTa
stagss, In e cose of 4 four
gylindes  ehgine, ramaye  1he
bearng caps Me, 1, 3 and 5 In
Fig. 1.72 and then slacken the
bofts of cowers Meos. 2 _und &
atermalively until the tension has
peen redgased. In the cae af &

or afvgma reler to Flﬁ
1,73 and remave she bearing caps Moa, 1,2 3 -;niE ﬁtﬂnﬂr mﬁm
r.;:p:l Mo & and 5 evonly scross unkfl the caps aradres ] i hlnml i

the caps out in thelr arder of femoval, The caps are manked mibar
and are 1o b feabed accordingly.

camshaft shows “hard spois™, slacken fhe bearing caps ane & a lime. When fhe
froublesome bearing cap hes hean reached, check the bearing ceamnce with
“Flastgege” B describaed for the crankshalt, The clearance mus! be bebwenn
0,050 ard 0081 mm,

Fig. .74 - Beclional view of fhe camshafl end of 1he

62

gylimder head

Bermwe the lseating colar

fram the cyinder head. Fig

1 74 shows a sectonal W

of o cylinder head al iFw

carrsnafl  wed  with Tzu-

pacalian of fhe cofs I _

callar garves lo locate thi cafranafl i aeial dirsgtion E P

Thea yalve ta g con be remosed wih @ suction food, bl make aws ey

inarted irke thell origins! bores

¥ @ rew camahan |s fitied, refer o tha idet ification niumbers {shown n Flg.;&:ﬂ

o consill your dealer. A new shal should be Inseried o the bearng

1 olind) 1o camy ul ihe fallmwing Chacks!
Il:‘:m (gl :I:I:I-I:i.lrrg colar ints Bhe cylindes head. Thie collar mist have shanp sdfes,
replace il
ml:c.:iwn jourmnais and plade tha skafl Inta Ihe bearing bores. Tha
e oo e fiRted.
::::::hrr:hm bieasifg caps aecordancs with thelr numbers and lighken has
with 2.5 kgm (18 R0

beilis: fram the cemre towasds iha puisids -
i hafl mnd Bghben i untd ke =

5 a boit, M0 x 30, into the end n! Ihe CAMS ; i

Eﬁ;:: {o turn.  Folate the shalt fo robcs army "oearng crush”, 1 you Beel that

Cylinoes head.
hiack ows, Then siackan the 1. Cylindes hemd . Bl

1 cnpi |;:-p.1-| with the while afToUwE E m?&mm :. Eu_rnuhllmql:*ﬂ
ewenly BOIGES. & Burrhal 8 Mew b« 8
« LM ihe camshaft out of the

. Looking coller

& Remove lhe camshafl,

L

Lubricats the beppets Wil anglne oll and inasrt tham inke thelr arlginel bores

Incae the camahialt inta ha haarng barss, with tha groove antaring tha locking collar
Fit the bearing caps and tighien tham from the canbre fowards the oulsides, On the
four-gyinder engina fest ft the caps Mos. 2 and 4 and then the remaining caps. On
the five-cylinder angine first lghten Be caps Mos. & and 5 ard then the remaining
capa frefer bo Fags. .73 and 1.74). The ightening mus? be carded out carefully to
pravant distortion of the chalt threugh Bhe prescars of 1he tappats

Fit the camshall sprockel together with ihe Bming chain over the camshaft (hold the
chain tight during installation). Tha dewal pin in the shaf mus! engage with the hole

i the sprocisd. Fit ihe boft and Hghlon i 00 45 kgm (32,5 /.0, The camshafl must
b pravedaled from robaling.

Rafd the chaln bersloner as desorbaed.
Chaek the liming maks on fhe camahal ih acoordance wih Flg 116, The marks

must align when the pistors of Mo, 1 cylinder is at jop dead centra
HefE the cylinder head covar

All other operations are carded out in reversa arder o ihe removal procadure.  ASer

ihe engire has Deen ssssmbled sierl 0 up and check lhe. sreas wiech wene
separated for off keoks.
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1.3.58, Vabve Timing

Ao ihe valve  Niming cammot be adjusted, f is suficlert fo obiain |he brming mah
alignment in Fig. 1.9% fo enswra thal valves, came, aic. ars in The cormect positian, Cindy
pe-start tee @ngine ater yau have costied ol the chech

1.5. Tightening Torgue Values

Vakues befow am vadid for the 681 and €07 sngines. Refar to e section covering
ihe 648 angine bl tghtening torgus values.

Cylnder Head Bolts

i 15 kg (11 R

o l:f:;;'ﬁ"iillii.fiﬂ'ﬁ """""" T stemmerer—esisiSh5 g G50 A1)
- Jid stage-. e s e L ¢ angle-tighlening
- Y BB oo et ) F U R
Cylindisr Noad BOMS (I TG SEER]. e 2.5 kgm (18 RIb.)
L&
Copite bt eun s
D WD e sssn gy s i sty it Angle-tighten 80 - 100
BioRs:

T‘mfgﬂlﬁ;',huh PPV o : Eg::mﬁm;
- \Eh steich bolts < 1st stage... .. et m ]

B V. 1T | TR —— oo Mingia-tighten B0 = 100
Camshal sprockel Dol ..o AR Y1 TN
Chain temEIoNEr, ... .. ilabiosats P i ] LR
Cylinder head cover bols ; I 1.0 g (7.2 M1k}
O o] BEATING GBI oo peremerssimi s st st teas 25 g |18 IR

rfector pRPEs-UNON MUBEL it
Ingeclors o cofbistion chambers ..

oo eerrsadiigeessssmsnnssa 170 g (7.2 LED)
T 7.0 kgm (BO.5 Rk ) + {0 g

Thrmaded ring for combusion shambes inhead. .o e A0 E g (T2 B
WECIIIT) PUMP 30 DBAE! Lo i et i 1 g (7.2 R
L L IR rmaressmmsinnesrs 100 logem (72 MLIE)
Crankshafl pubey hub bo crankshefl ... T 320 kpm (305 R0 )
Crankahaft pulley fo hub: B AP Rt FECAER PR S — 25 hgm (18 ML)
b drives :

-F 1ut-ﬂ':-.1T; ; nm L s 0 = A0 hgm (22 - 30 AL
s IR EHEE. ... it st — R U L

Irfet eanifald to eylindsr head! . ...
ARernalel b mourting brackesd

- Baolts ftted Fram e froed. .o

.............. 1 D hgm (7.2 i)
25 hgm (1 AL}

. Bals Med from the siee .. R . A% kgmAT5 D)
BoR for T.0.C. rensmifiar [cersnr). . e 1 O gm0 R
Bof for balt femsioner . P S S e o 2Ekgm (18 Ik

Fuel fttar Dols. ..o

Phigi int Injection pumg ...

Irpeclion pump TENEE e
Bl Bar roaf support brackal e

Bani bolts fof fuel plpes o
3 drain plug ih sBUmp-...—

Ol sump fo cytinder Diock

- S bots: .. R—

R T 1 TC o Lavemer v e TRy e

Gd

b e e, - N1 AL LR
. aD-18kgm (32— 25 Mk}
. 2D=25kgm (145 -18RE)
- 20-25kgm (145~ 181tk
............ e 25 g [18 LG
T e 5 g (8 PLTE)

.............................. v A kgm (7 2 LI}
25 Wgm (1B ML)

Extsaist manifosd to cyBnder Bend; e 25 kgm {18 Rib)
Ciantre bol, fan bo water BUME. e, E—— 5 =] TR RN

Tining Caver

SO £ e e s e e e e T L)
ST Tl e VTR P T o T T LTI T e st b zﬁ-kﬂh‘- I"m' n.ib)
Englne mourting brackel, sides:..., e e A g G LTRL)
Englne mourting, nat from below: ... ... R ern 4 S g (32 LB
Evhiaust mandoid bo exhaust plpe Manoe: .. .- S0 HEM (22 TL1D,)
Exhaust pipe bo frarmmission Braches .. ... —- 2 | MR R R AN
Ol pipes to putomatis fransmisslon . . ES——— L[ TRER R
Earth abrap bo chassis: ..o e L L2 A kgm (170 MGG
o e Bk LR Tl L O —————————— L] i 8L
Bt for infeciion iming advancer....... s S0 gm (30 MG}
Mut Tor inpedian fiming sdvencer..._. 7.0 kgen (B0.5 Aib.)
o T ey Ty T e RO S S A0 kgm (22 b}

17.  Lubrication System

The libricalion sysiam wed in the 601 and 602 angines ks a prossurefeed system. A
geardype ol pump |5 driven via the erankshafl by mesns of @ separaie chein. The
pump = mal fhe same for @ engine capecities, fhe difierenoce beeing En Bt wickh of the
pump gesrwhoels. Some cther differsnces shousd also be mantioned, sthough they
may nat apply fo vehiches in the U K. for example. Fig, 175 shows whare the pomp i
leaterd w1 the frant af She engine.

Flig. 1.75 = A nmingie bol
saciFEs e  pomp  drive

aprochat In the cenfre,

s« The oll piemp of the four-
eyfinder  angine  has
besn changed ot the
wnd  of model  year
1835 Wider puma
gesiateely have been
fRled, ncreaaing the o
delivery.

= [Mihe angina & equipped
with en EGR sysiem 2
emaller  pump  dive
sprocket s fitbked (78
mm  inslead ol 108
). The drive chain has besn shodanod by & links. The modficatlen mist ba
remamberad, If your yehicls haa this system fited,

» Owarhaul or ather repairs of tha pump are not pessibée

& waming bght In the instrument panel wil ight up, whan the oll level is appredching

the lowar limit of Bie all dipstice. &1 least 1 Hre of all shauld be Hled in 8% so0on as

possiie

il pressura Indication s electicaly by means of 8 contact swich, fitted to he kawer

paif of the oll Mer, Increased ofl pressure nCreases e resistance in ihe swhch and

changes the reading in the instremest sccerdingly. The eil fiter in fited in upright
positinn ko the oylindet bisck. The ofl Rows fhrough the [es element from the cutside

to the (raids, A retum shot-off valve prevents ofl from Bowing back through he ol

B5



. A lby-pass vakee opens when
pimp Irdo the ofl sump when B8 angine i $witched of

the prassure differential between the dirty and the ciean end the Siter sxcesds B coartain
wake The ol is then dfscted to the oll galiery without being cleaned, R shauld be
moted that the ofl MEer glemen must be changed afer GO0 - 1000 miles |f the sngine
Fias bean overhaibed

The pistons of engines with EGA system are coolod with of spiash [els. The jeta are
fHited with & serew and & dowel pin to fhe cyfinds block,

The librication system of the 818 engine is coverad inlix own seclion.

1.7.0. TECHNICAL DATA,

Ol Capachies:. .. i
Ol pressure ab ke spsad: ...
O] prasEurs ab 3000 Tpm.. .

1.7.1. OlL PUMP - REMOVAL AND INSTALLATION

s Remave te of sump as described in Section 172

- Remove e bok in the centre of the o pump drive sprocket (Flg. 1.75) and
remove ihe sprocket together with the drive chain from hae purmp drive snafl,

Fig. 178 — The ol pirsp I Ated pmsiinn
wllbi the edi Bumg remoyed

" Remove e sockel head bolls and
take off the pump. Throa bols &re
uead. Two on ohe side and one on
e olher side. Fig. 1.76 shows tha
fithee] pumip. a5 sean onba the opan
crankcase. In e case of fhe ﬂﬂln-

Emgine 8 SUpEQN bridge 15
m the pump and ke Boflom
af tha erankcase, as can k& sEen n

Fig. 1.77, which mus! also be
removed. Also on (Fis sngine remove the inlel manifold suppor brackat,

" it recessary remove the plug for he olf relef valve, The plug s wnder &prng
barsson and must be pushed fowards the inskie, befofe It 8 Hilly unscrewesd,

Remaie b enal parts fram ihe bors and chec them for wear.

Fig. 1.77 — Remoye the wippon Lrcps o
e polnin shown By the arrowe wien
remowing the oll pamp (Bl

Thes inataliston I a reversal of the
remowal procedure. Tighten the pump
gecuting bolts to 25 kgm (18 ML)
When fiting the pump &fve sprochel
cregr bhe shafl, lahe care bo align lhe
Nete shown in Fig. 1 88

B

Fig. 1.7H =
1 Diosusl eleeren B DMl pasmip g ko
1. o6 pumnp, d-ayl. B Of pump, S-op,
1 Sering wanhar 10 Support bridge
A, Bolt, 3.8 kpm 14, Bolt, 1.0 kgem
5, Dabve chain 12. Washer
&, Ball, 1.5 kgm 13. Washar
T Wamhar 14, Weit, 2.6 kgre

1.7.2. OIL SUMP - REMOVAL AND INSTALLATION

NOTE: The engires have diiferent of capacties. Fefer bo Fage 5,

Mercedes workshops use special suppodis o sUppoT e enging and Fanamisson fom

balow whan the ol aump s reameved As the sngoe mousling crossmamber mieed bo

removed, tha powss unk wil drog 8 Me rear amd the necessary provisions musd be

made by prevent thin. Eghar place & [ack underpeath the aesembly of ues & amal hind

ciane ta i the engine and Fransmission untll the crossmembar fs free of load

= Flace a suofiable container undernenth fthe off dain phuyg  Depending on the
#ngire, up to B0 Fres of off will be drained. Remaove the ofl drain plog and alow
the ol 1o drain Info the cordabner. Remove the oil fiker cap to spred up the
draifing of e oll, it aleo helps, it the engine ofl & wam, | e, drive tha sohicla a
few mifes before the ol = drained

e If tha vshicls f Mfsd w®h &6 electionsaly ragilaled Hie snesd confral simtem,
iisconnesl the sensor lfrom fhe ofl sama,

¢ Lising @ sockel and an sxtersion, remove lhe bol ol each of e beo front engine
murlings.

= Altach a rope or chaln bo e brackets of the englne and IR The engine with & holst
ar czana urttl the engine lifts erowgh to take the lcad of e rear crossmember
Thae [ack mentloned shove can alss e taed, bl place wooden planks betwean
jmck head snd power unl Fig. 170 shows delails of the crossmember
pftachment. Kesp e engine bn he ralsed pesition

«  FRemaove the ofl pipes Tor the ofl cealer from the ol sump (ot pipe elemp).

= Unscrew the ol sump and detach  fram the cylindss block

The Instefiaticn of the ol sumnp ks @ reversal of e removal procedurs. Fig. 1.79 shovws

e Hghlening barmess e be absered. Finafy [l fhe pil sump with the oorrect quantiy

al the é?:nmmﬁd oll, Hole the dfferani filng capaciies of the varaus angines
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Fig 178 — Dwtalls for the removsl and | stallation of the ol sismp,

1, Dl sanmg gorsked 3. Bol, 25 kpm

2. il g 10, Soaling washar

9. Spriag was s 11, O draln plug. 3 lgm

4, Ball, 2.5 kgm 13, P, atwidys replace

B, O0ve 13 Wasler

B, Bpring vl 14, Ball, 4.5 kg

7 Bali, 2.5 kgm 15, Wlashar

B, Spring wasbes T ML, 4D g ()

8. Ball, 2.5 igm 17, Rudnlforoamant plain

18, Snmling vislin 18 Cromsmemiber
Fig. 1.80 — The teo nuds (1) secune fhe
coyer @ ihe upper end al the of filler

nousing. The M slemeed will apposd
after nemoval of the cover,

173 OLFILTER

Wihen dealing wilh the oll BHep you will
mave t&  differestiale  befwesn  (he
replacemant af ihe o fifer element and
Ihe o Bier kousing. The removal and
installation & mom compicsied os this
iz mormally Ihe cons when dealing with
an oil fifer,

ey Replacing the O Fiifer Efsment

| nol be nesassary 10 remore Bhe all Mies housing under notimaed candiliens whem
thie engine is fithed, Tha removal with tha engine removed g straight forward. Replacs
Ihi fiter mamen] a8 follows:

. Place & sullable comtainer underneath fhe ol filler and sacken the muts (1}

seouring e e housing cover in Fig. 180 without remeving tham fuly

s Spparabe the cover from (he fRer housing, allowing the ol to drain. Comphelely
remuove the nuls and B4 cff P cover

as

= Femove ihe fiter element and the sealing rings,

= [FR e nws et slemend with B nersr sealing rings ard rafi tha MHee cover. Maka
Hmr::ltmhmlmnmm fitted Tighten the nuts equally to 7 3 kgm (16

& Check the all level in the sump and correct f necessary, Start fhe engine and
chech for oll leaks In the Immedinte surrounding of e fier.

1.7.4 ENGINE OIL CHANGE

The engine of showid be changed every 8000 miles, Remamber thal Mere are & few

fitres of engine off fs handie and the necessary container i cateh the of must ba large

ensingh 1o receive he oll, Dispose of the cld o In sccordance with the ocal laws. You

may be able to bring H Io & pelrol stelion, Never dischargs the engine of Into o

draén, Drain ife all s folows, when the engine s falily wamm:

. Jack up e fronl end of the vehicle and place the contniner undemeath the o8
sump, Urscrew the ofl drein plug (ring spanner or socket). Take care, ss the: ol
will "sheal” out immediately. Remaova the ol filler cap jo speed-up the draiing.

= Check Be phug sesling ring and replace ¥ necessary. Clean Bie pkig and fit and
Bghlen to 3.0 kgm (22 A&

= Fill Fia angine with the necessary amount of ofl Make soe fal e ol by sufsbis
fer dieas| engines

«  Refl b all ifercap and dive Bhe vehicle unlil the enging operating tempeaiuns &
reachad. Jack up the vehicle ohce more and check the drain plig area for oll
feakn,

1.7.5, ENGINE DIL PRESSURE

The oil pressure can only be checked with an ol pressure gauge, which fs
ftted with = suitable adapter In place of the oil pressure swich We
recarnimend (o leave the ol pressune chisck to & workshop.  Low oil pressure
can also be caused through & low all level in the sump.

1.8, Cooling System

The coaling sysbem operales with an expension tasl, fited an fhe B.H. side of the
engine campartment  The system wil take the guant®y ghven on Page 8 Fig. 181
thows & seclional view of the cooling syslem parls in the case of a8 four-cylindes
engne.  The Giftersnce in [he case of & five-cylinder engine is praciically ondy the
adadlianal syfinder.

The water pump is fted fo fhe frant at the Battam of Be cylinder black and containg the
thermesial wih an opening lempesabure of 877 C.

A fuld coupling with coaling fan & fted fo Ehe engine and oparates indopendently of
the engine coofant temperature. The clutch (3 operated by means of a bi-metal strip,
which responds I lemparature changes. The cluich [s fiFed wilh sifceae and drives
the fan when coofing & required. VWhen the enpine B farly coid, the clubch is
disengaged #nd the fan spins with appeox. 1000 rpm,  As soon as Be temperalure
reaches approw. 85" C, the bl-melal slrip expands and the duleh B engaged, The fan
fumns now wilh the seme spesd as the engine, The Meavier ditve dutch for the fan
ranuirad lhe relnforcamant of {he watsr pump housing and the bearing, Fig. 182 shows
s=cilanal view of e Nusd clutch for reference
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Fig. 1.8 — Bectional wisw of the cooling system (four-cylinder].
1, Froe mdiator fo wisar 5. Filar bose

puimp via Fermasial
2. Frum eylindes hand io

i
3 Fasmd | hooler (el asohangery
. Flartuive froem Fwmabal

Fig. 1.57 = Sectianal vigw af the Meuid Corupling
fe ik e onlineg dan
Gluech body
Cover

Diviwnn e
Engagerment pin
Ball hecwring
Biumar by bssch
Eii-maial sip
Sanaking nirg
ldien

Fliisd chamdm

W ok charmdssd

0B D 4 B D S R e

A eoalani leved indicaior = fitled Into tha
axpansion lank [generally frem mocal year
{GRE], If the |evel drops Delow the "M
s for any reason, the seilsh contacks
will eleme and Bght up a warteng light in the
mstrument panel A check of fe coolant
favel i Eserefars reduhdant.

iy

1.8.0, TECHNICAL DATA

1)) -, T T s s WWAIRT pUMp-asssted Ihermo-siphon syshem with
................... b e i £ et 4t e e s emter o e ETIETHE TRV WabET pUMD

Filling Capacty; ... rurvies i b b i P G

Ahi-Freegem wmaurt: . e B Sellon 101D

Thermeslal,

NI I i v o e o e g il

s Py opamE e e et imk i s e o e R

1.81 COOLANT - DRAINING AND REFILLING

. E the enging 5 ol apen 1he eapamaion tonk cap io the Arst noich and adow e
presErs i escape. The caalas must have a temperalure af less than 00" C,
Fig. 183 = The coolant dealn phug) (1] In

the side of the ol inder biock.

I Mited, resmove the nalse dampening

el from undermeath the vehicls,

- Linscraw iha cesland draln plugs.

One |s located af the boltam of the

radistar, A second plg i fitted to the

cylimder bleck, A rather hidden af the

poaltion shown n Fig. 1.83. Poke a

pisce of wire into the bore #n disiadgs

sludgs, il ha coaland fow is resiricied.

T ensuma that the cooling sysiem s

fll=ed withowl air jock, procesd as

loflows whan Mg In the  cooland

Raler fo Seclion 1810 for the comeo!

anli-fresze armaunl bo be sdded. Antl-

freare mearceted by Mercedes-Baong

devaloped far the engine

. Sel both heater swdlches in the mar. heating capacily, by moing Ehe eontrals

i Fill the pre-mived andlfreaze solution inta the expansion tank Mer neck wdil the
tewed teaches the “Max® mark on the oulside of the tank. Do nol # fw sxpansion
tank cap al this skags.

=  Siart the engine ard nen & umil the operaling fempergiyre has been reached, Le
the thermostal muel heve opened. FR fhe cap when the esaland ban a
femperature betwean B3 fo 70" G A Thermometer can be insemed rbo ke
radiator e meck ba eheck the benparabirn,

. Check the coctant |evel afler the snghe has cocded down and comest W
MECERAry

= Reft the nolse dampening panel undemeeth the wehicle, f removed

1.81.0  Anfi-frerze Solulion

The cooling system is fiksd with anll-freeze when the vehlols seaves the faclary and Tha
salution should bae left in the system throughout fhe yesr. Whan preparing the sl
freeze mixture, note ihe folowing rato bebween waler and art-freeze solution. YWe
rasefimand 1o une the anll-ireeze supplled by Marcedes-Banz. ® may cosf you o ftle
maofe, But your engine wil thank you for if, The folowing ratics should be ahasned:

To =37 C.

= A5 0ikres antifreezs, 3.5 [ires of water

™



To = 45" C

A B Wires an-frenze, 3.2 fiires of water

1.8.2
1.8.2.0

RADIATOR AMD COOLIMNG FAM
Checking Radiator Cap and Radialor

The eosling systam operabes under pressure. Tha sxpansion lank cap is ftted with a
spring, which is selected to open the cap gaskel when the pressure hes risen to 1.2
kgisg.cm. I the cap & meplaced, always fit one with the same marking, sulable for B

magals caversd

To check Ee raciator cap for correct apsning, & radiaior test pump i requied. Fi the
pump to the cap and cpedate the pump undl the valve opens, which shoulc lake page
neaf the ghven pressure (1.2 kpisgem, = 17 pai]. Il this & nol the cass, replace e
cap Fig. 7,84 shows the working principle of auch 8 besl puig.

Fig. 1.84 - A rasdistor fesd pump is used b Chect the
cooling spsiem for lzaks apd ihe sxpansion lank cap
far comect opening.

The same pump can 4150 b used fo check the
cooling systam far leake.  Fit the pump to the
pipansion fank filler neck and operate e
plunger unil 8 pressure of 1.5 kglag.om. &
indicalad. Allow Ehe pressuns (6 ihe sysiem for al
leasd 5 minules, If e pressure drops, there 8 8
lsak in the sy=iam

1.8.2.1. Radiator - Removal
and Installation

The mdiator cperateg in conjunclion with an
exparsmion tank, Med in e sngne comparimen
An ol coober B aflached to the BH hesder Tank,
which  can  be removed separately (held in
position wilh apring clips), Always quole e
mngine lype and chasats number whan a racialer
|s o be replaced. As alresdy meidiored thefe &
@ coalart level indicalor  swilch  fited inle the

ehcie of Bhe expansicn @nk,

Fig. 1.85 = The radiator s sectiied of fhe
pesitions shoar by locking spring clips.

The wamirg lamp musi go off as soon

as the

Remayve he radisior as indows:

ignflion key & furmed fo "o’

Drain the coolng Sysiem  as
desctibed in Seclion 1.8.1. O/

a model  wiEh aviomalic

transmission, use clamps and

clamp aff ihe two hoses o the oll cooler, Meoonnect the hases Irom the BH.
side of the radislor. Sore fud will drip oul.  Immedaiely plug Be haee ends

and connechons in SURABIE fmamnes

= Al the kowar nrd of Ehe mdlatar pamove Bre locking clips on both sides at the

radigior, al the posiiors ghown in Fig. 1 A5,

- Remove the skl on the ronl gl Discornect o cooland hoses from the
radiaior, ralss he radialor and detach B from the grilia.

=  Bamave he lesking clips faf the ol cooler at the iop and betham and detssh s

all cooter,

L Ramove the radialat complede with the air bafile,

Fip. 1.85 = The Ewo mounlings fof
the redisior e costed  with
fubsiemiv

The installabion is & reverssl of the
remossl procediie,  Modsian tha
rubiber mountings on lop of he
radises in Fig. 188 wilk lubricant
Afal fesdpllafion of the medisio
thack tat the gap hateman the
fan blades and 1he racksior e
bafMe b th= same on all sides, B
necessary remave (e secLEing
clips and centra the baife

If an automatic transmission s
fited, reconmect ke  leoEe

cormeciions, Chack the Mild level in the amomatic transmission, T your thnk some
fMuid ha= draired, Finally tefill the cooling syslem es dessrbed In Sechan 1 8.1,

1822  Flud Coupling

The removal &nd instafation of
the fluid cowpling ts carried out n
& simiar manner A8 deserBed
abaove, wilh the diference

ihad these is no need bo carry ool
some of the operallors The
corplng I8 secured with an M0
socket-head ball.  The bolt =
ligtlened to 4.5 kgm {325 01k
during Instalation,

Alter inslafiation run ihe engins
ard check the Tap lor cofrect
operation,

k)

e T

P ——
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1.8.3. WATER PUMP

The water pump i fastensd 1o & light-alloy housing which is boited 1o the lower front of

ihe crankcase. The fhermoatal s locoted inside the housing. The 1an 1§ aftached

diractty 1o tha pump shafl. Fig 187 shows a sectional view of the waler pump with

fluid eoupling for the fan. Mode that the housing and the beanng of fhs pump have

be=n strengihened to aliow for the ssationsl laad of e Hukd couping.

The removal of the water pump is & siraight-forward operabion s K can bo urscrewed

from Ere sngine after tha flud coupling has been removed as akeady described  The

coolirg system must be crained  The Eght-alay housing and the hoses remein on the

mregine.

url?u wabar pump housing s fo be removed, proceed as follows afler remaval of the

pump,

= [iecannec iha battery sarth cabls,

- Ramave the allemator and place It In one side, Remove Be alemnalor maunting
brackel {4 boks i the cenire],

- Discopriect the hoses from the pumg hausing.

. Disconnect ihe eable conmeclar plug ram the lemperelure SEREINT and Lnscrew
the ihermosiat howsng

. Unscrew the wabter pumg howusing from fhe eylinder block. Immedately Sean the
mating faces o e cylinder block (and I pump housing, ¥ re-Used).

The water pumn canncd be overhauled and musl be replaced in cass of demage or

L1

The Flslation |5 8 reversal of the removal procedire. 8 gasketl is used, attach A wih

pava of lfree spats of sealing compound 1o the waler pump housing It mo gasket s

ucod, cosl the weter purrg thinly, bul avenly wilth saaing compound (Loctite) and f i

bo lfie waler puma housing, Tighlen he bohts fo 1.0 kgm (7.2 MLk Fit the fluid

cauplng. Tighten the centre ball bo 4.5 kgm (325 AR}

il the waler pump housing hes been pamaved, it @ new “0° ssaling firg b

b swlinn pipe and push dhe plpe csrefully Into the housing. FIE the howsing wih a now

pagket 1o The cylinder binck and tighten e bofs fo 1.0 kgm 7.2 b, Then refil the

rotum plpe bo the cyBnder bigck, The folowing Tighlening torques sheuld be observed

Aftmmator mourding bracked 25 kgm {18 LR,

Aftemator to mourting biechet 4.5 kgm (325 ..}

Firally adjus! tha iension of the sikge belt as described befow and refl the cooling
sysbem. Check the cooling syslem for |paks

1.68.4. ORIVE BELTS AND ORIVE BELT TENSIOH

Mew en thees B01 pnd 602 discel engines |s (he arsrgemont and oomitructian of the
drive ball for the waler pump and the akemaior and any

%}}Fﬁn%‘:‘:?ﬂ}.

- = 2 | Fig. 188 - The arrangement of the poly
4 ] W-pall na kel pulley.
(il

S LY 3 Poy Vbal

cther bok-diven uné A single bek, so-
caled poly Vibelt is used 1o drive The unis.

The bell has small testh which ergage into
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gimillar leelh in the deive pullays. Fig, 1 BE shiws how (he srgsjement of the beft
takes place in ene af the pulleys.

Fig. 1.88, = The component parts of the balt
ienabening mystem.

Tewrwioeing lever

Fhamges nul

Tarsicaing apring

Tensicnisg e

Gy

Tarshiritng nllor levar
O g’
Ui Srrpnt meunliog.

The lensiones rofler of the system o held
under constant benslon by means of &
lension spring, & ffed shock Aksorsar

vibraticn m the baft syslamn
Fig, 1,80 shows Wa campaonent parts of
i #yElem In dekall, The fensloning
rolers are pat e same on @l engines,
Bagic maodels without sdcdSional ball-
driven urits have s lensleaing roller of similar constructon as the remaining pulleys. AR
aifer models have a rolles wilh 8 plain rming lace

B oep @ L L R i

Flj. 150 - Layomid of e drive el for basic
feks wilhiowt p d wleering,
T
F ———
-
. o
Fig. 1.9% = Layout of 1 drive belt when a \
mndmum

Flga. PEB0 and 1.91 show the heft
lnyoul an soma of e engines. IT @0 ASC sysiem |8 fed, you will lind as addibonsd
pullay hipiow [ha pulley for he steering pump. The bell drive shoud be checked syery
120080 miles. To da this, mark an easy accessile par of he hedl with chalk and crmnk
the efgine by af loasl one fum with the siarier molor. To preveni the fring of the
cyfinders, push the slop lver on the injeclicn pump bowands (he Battom, Ask a helper
to operate fhe starier moter and eheck the whole lengih of the bell, Le, wntil ihs chalk

i



mark can e seen once fmare. From [he condiicn of ihe beft you will be abie fo [udges I
& nasw pall s reguined
&, bel con be replaced &5 lallows;

Reler io Fig. 1.63 and slacken the llanged md for the tansloning lever (1} Imenrt a
suRabla drift inta tha sping tenskming lever (1) The ddfl ahould have a dismeter
of 12 - 13 mm and musl e 300 mm ang

Push Ihe dift siightly towands the lef unlil e bolt can be pushed back.

Mowe the drift slighéfy ta the right lo slacken the tensioning spring.

Push e fermoning puley dowrwands untl the Doft 15 slack entugh (Do taken
off  Immediately check the be profile and the tonsioning davice for damage.
Crackad, bumt of worn aul Beits must always be replaced. Remamber that 1he
bensiong pubey on basic engnes without power slesring o &r condlondng has
grocves; other pulleys have a smoodh running face.

Almays make sure (o it tha comecl betl. The Insigfation (s a reversal of the remaval
procedure. Place the beE first ovar the tensloning pullsy, anding up at the waler purmp
prilley. Chack the el slignenent afer the ball has been refitted.

1.8.5, THERMOSTAT

The Mermosiad Is ed in e upper face of the waler pump. A se-bieeding line is
insertad between cyinder head outiet and the cosing sysbem expansion tank, The
pipe takon care &f the air Blasding during Ehe iing of the coaling syslem

Flag.
themostet.

A temmostal s removed 24
[

187 ~— Checking @

Dirain 1he coodng aysbam
Abwayn  wad  onbl  Ghe
temperaluie 8 Delow S0
€, Even than remave the
sdpansin ARk cap yary
ploady, Uns & thick rag
e prolect your [ngers
arud hands. Cinly tum the
cap bo it& Nisl wlop o
akbow all wmpaur e
escapn i is =mnough G0
drain the coaling sysiem
fto fthe leyel ol ihe
By cndid

Unsérms and fesmave e thermostal cover from the seler pump housing. The
fiose can remain i (fe coved. Remove the gaskel from the Shetmostal housing
and the ihermaosta

A Ehermoasts) cannol s regaired, ol cam be gl lﬂ l'I'II'l'I!'l"I-II'H] I In 8 contalrer
of col waler and grachmlly ralsing the temperatwe to check the opening
tomparabire

Suspend e hefmosiat on a piece of wine so thaf & does nol louch he sides ar
the bottom of the corfalnes, Suspend & thermometer in & slmdar mannar. Fig
1.52 shows The airargement.

Gragualy heal the water end obeerve the themomstes The tharmostal should
bagin to opeh al BT" C and snodilc o fui'r opan at 105" C.

. Ofhenwiss replace the thermostal  The thermosfal pin mist ememe at leasd 7
mim from the thermosial Allcw the thermostal b cood down and check i1 E closes

praperly,

Fig. 1.59 = Gornect fiiting of the thermosint. The polnds

whowwn by fhe amrovwss mus be aligned.
When fiting the thermostat vse a new gesiet.  Fi Ehe Thermostiat so that the recess in
fhe thermaostat Is In line with the lug in the irside of the thermostal housing cover. This
Is shown n Fig, 183 Tighlen fhe cover screws to 1.0 kgm (T2 b)), Al other
cpomeions are caTind oul In reverse order (o the removal procecune F.'II"ﬁ'mﬂ'll
eoaling aysbam mnd chack tha whols systam for leaks

1.9, Diesel Fuel Injection System
190 TECHMICAL DATA

Fianl Infsefiom BURP. iy FRTEG M 1SD
inclons.

- Four-cylindar ongind, 801, e

- Fiva-cylinder, 802 ,.._........ e

Infesctor rozzle BodBBr ... e

Iolm Spead = Vi PLA (pnegmalicy:

B T 1 R .- | I 1 . 10y -, |

- Frowoimaer. ..o i e i i s ek st A N TR

idis Spead — 'With ELR (sfecironaic)

LTI IMEII i s s bt i 0 it i 0 i v o et S ) T

e L= L S ey - - BT

Cpening Pressuce of injeciors:

I L e ) ceemivmmme TTE = 125 BT

o L e rererereee L 10N} BF

Fuel tank capecity .. T —— 1

- Opfioral ... — L]

Ahbzolne cleaniness /s essential during any repairs or work on e diesel firo!
Infection system, Frespeciive of the neure of e work o question, Thoroog iy
clasn ifnlon nats bafors itmscresing ary of the infecfion pipes.

iniection pump and infecioms are the main companents of the fuel njection system
T infection systam i basically the same lor all angines, but warous Improvenants
have been implemented ower e pears, which: wil be refered o 0 the leat where
applicable. The sysbam of fowr- and ftea-cylindar sngines (01 and S02) | fitted with a
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ally confrelled |dle speed Ifcfesse (PLA), BO| and 602 engines with
E:ummmgmmm ard with conditianing I-:ﬁEIITI- have an slectronicaly contralied
idle speed regulalion system (ELR]. Agan wa will rafar in these syulams [ier on
A fudl i pump sucks the fusl oot of e fank and delvers B via & fusl fillesr {0 the
suction chamber in the njection pump. The injection pump delivers the fual Brough
high-pressure pipes io the injectors and Injector nazdes. Diessl njection EyEteams
pperate an e principhe of drect injection ar indiect injection. The M_nme:l-u: dizasl
wearks wilh indirect injection, |e. pre-combustion chambers are used i the eylinder
haad The fiel in injectad into these pre-combustion chambers which ane cannected to
(& madn combusSon chambers, The combustion of the fuel commences in the ple-
combusiion chamber, Through e resuling pressure increass, e burning fuel
partiches mre pushed inlo ihe man combustion :ha:'.u:r :::m:wdﬁtﬂrgﬂ

gt = @ n wnd ac
El{iﬂgm:ﬁm the riﬁ-nuu cﬂrf A pumg eloment, consisling of oylinder shd
paton, serves each of the engine cylinders.
A govemor ks fed fo e rear of Be injectisn pump, The goverral consiss of a

gyEteen of levess and springs and » cenbrifugsl mechardsm, fitted bo the rear of tho
injection pump camshafl & wezuum uni for the swilching off of the enging. & vacwum

unft for the ide speed nciease (Il appicable) and & shop lover on the sde of the
governer ali act on the governal, The injaction pump cannol b repaired of cverhauled
and an exchangs PEmE of 8 B pump must be fitted b0 case of malfunclion of
damage

Tr adjusdmend of fha injection timing &nd aisa the removal and nslallaton of 1he
irjection pump regures certam special lools and these operations should nol be
underaken if hese are nof available. The falawing ekt describes these operations, in
casi Eiet bhe e specad leols can be oblsined or hiked

1.9.0.0, PRECAUTIONS WHEN WORKING ON DIESEL INJECTION

BYSTEME

VWhenayvar mpais are carried cut on a diesel fuel injection sysiem, whatever the exden,

obasrve the greatest cleanliness, apar from ihe following ponts:

«  Only camy oul work on disssl injection systems wnder s cleansst of cordilions
WWork In dive open ar should only be caried oul when there i no wind, fo pravent
dursd entering opef CONRechoans

- Befere removal of any union nul cléan afl argund il with & chean cloth,

«  Removed parls must only be depesied on @ clean bench of table and mus! be
covered with o sheet of plastic or papes, Wever use Polfy shop rags o clean

s

- EH apen or padtally dsmantied pars of (he injecBan system mus! be Rilly eoered
or kepl in & cardbaard bax; i the repal s nol carled oo Immaediately,

" Chech tha parls for cleaniness bafore Installatian,

s Mavor use &0 oaif Bee 1o dean the exterior of e ergine whes comnections of the
irjection systerm are open. With the availabiity of air compressars which can be
plugged nto & cigar kghter soched, you may be tempted fo use alf for cleaning

. Take cade pot b abaw diess] fuel in conac! with rubbed hease or ofher rubbe
pars. Immediatedy clean such a hose B I should happen accidentally.

1.0.1. FUEL FILTER

Thes S Niller elemint showWd be replaced approx. every 40,000 mils, A furne filer is
fitod wralream of bhe fusl B pamg ard should alss ba replaced al the sare limea,

Ta

The fuel MEer can b removed towards ihe bottom afler unscrewing the boll bn the
cardta. The vacuum line for Fa brake servo unil musl be remaved rmm the Pler base,
Thorminghly clhean thn holtom Do, 1 the filter h':ll.li'l"lg remabys on e engine, and 78 a
new fTiker inadarl, Absmys replace Pe sealing ring. Maoke sure ikat the asal i& corrastly
lsaated undesneath the head of The cenlre ball,

1.9.2.  INJECTION PUMP - REMOVAL AND INSTALLATION

A specal 1ool Is required o Mt the njection pumg.  This tool (refer (o tive descripton)

ol ke oldained balore the pump b= emowed. Alss evallable musi bo 8 27 mm socked

{lo rotale the cramkshafll, a 14 mm fng spanner, with & sl cul indo he ring be undo the

in|ection pips unlon nuts and B semaied wrench o rotate the infeclion pump shafl

Frensclied thess tools cen be oblained, prooesd am foliows:

s« [Hsconnect the batery ssrth cabla, remave the radator and the fukd couping for
the coofing fan, as aiready described.

. Diesonmect the irpsction phoes and the fusl pipes from e injection pump and
carefully bend them Lo one side. Seal tha open conneciiors and fual hoses af the
injection  pump In sullsble manner, by pushieg push-sn caps awr the
connections, Make abscisdely sure thet no di can ender the apen conmeciians

» Rolsln the engine (apply the soeokel mentionsd above bo the cranisha® pulley)
urdd the piston of No. 7 cyindar & at top dead centre and then skghly further unlil
the 15" mark in ke crapkshal pulles'vinrabion damper ks in line with $he poinler.

=  Renove he single dive bef and fis tensloning device as described n Seclion
184

® Rarmerva T liring chaln lanslonar (Bection 1.3.8.0)

Fig. 1.84 — Disconnec! Ehe vacuum
Fearmna fram connectlons 1) and (I},
M CHecomnesd  The vacuum

o iong irom the
vactilFn iAE  Ter (B e

speed Increase  and from
the wnk for ihe slop conbrod
The two oses ae shown In
Fig, 1.64.

" Bisconnect the reguiating
rod  Tor  the accelersior
confral fram ke IneEction
pump

- Hemove Hw  axhawsier
pump From fhe front of The
engine (this pump i your vacuum supply for e various vacaum-nperaied units)

«  Remose fe bel (1) inthe cendre of the infection iming advances (Fig. 1.85) The
cramkahafl musl be locked sgalnel rotation.  Nate that the kol has lefi-hand
thread, Le. the bolt must be slackened in the direclion you would noemally Eghban
i boft,

= Remove The pumg sscuring bolts and the boll securing ihe sappord bracket and
withdraw tha pump towards the rear

Beif fhe injecHan pursp in the foliowing order, If the soedal ool mentioned cannal be
otlained, you will be abte ta have the commencement of ngeclion adusimen s carred
ol in & workshap
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Fig, 198 — The Lol (1) wiEh lef-tand
fhiesg securex the  injecton  liming
acvancer io fhe fronl of ike injecton

pumg

- Gheck thal fe =ngine i slill =
the posfion described &bovs
Otherwise make [he necessary
corrections, by caefully Biming
ihe crankshaft with the 27 mm
sockal Resmarribar thal Eha
liming chain is engaged wih tha
whaeal

Fig. 1.88 - Locking lhe goveinsd nakde e
Injection pump, weing the speclal incking pdn,

+«  Remeve ihe piog from the side of the
injeclion pumga at e positien shosn in
Fig, 1.5, The seirabsd wrench 61 589 05
21 00 mviml now be wsed o rotale the
pump Levhl e |ug (3] of e governor retol
ia wisibbe, |n this position inser the locking
[and B0 588 05 27 00, B8 shown In tha
Mustretion, Hend-Eghlen he aet of the
locking bak, B Be fopis can b obinined,
carry oul the cperston by studying Fig.
150 Read the molse below.

. The Injeciion pump can now be
refitind. Tighlen 1he paimp Bangs bals is
20 < 25 kgm (145 - 18 k)
Imsredistely remove the lecking pin frem

the injection pump and ref Tie pug.
Thghter The plig 1o 20 - 3,5 kgm (22 - 25 Alb).

NOTE: ln'm'u-:h-lE'_.r after fitting e pump In posiBan emove e locking pin from ihe
side of fhe pump. The pump can be seriously damaged if tis is forgotton

. Re-conneci ibe ngeclion pipes one aftsr the other. Make sure 1o engage the
ihreads propery before the wnicn ruts {0 1.0 = 2.0 kgm (7.2 = 14.5 k)
- A1 gther operabans are camled oul ik reverse crder

1.8.2.0, Checking the Starl of Injection Delivery

The starf of the infection delivery can be checkied In various ways, bl every meibhod

requires the use ol specisl tools. For ths reason we recommend to have (he werk

carried oul Ina wirkshap, Tha Toflowsng cescrigiian ts anly énlended o grve you some

iden what Ehe werkshep wil da,

L] Thes first medhad reguives a pump, whidh s uséd 1o ditermine the exact injection
posinl by means ol preasuie
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s The second method uses a checking gauge, which ks inseriad nba 1he iBjeclian
pump & the posiian shown B Fig. 198, By using &7 Issirament with (wo leel
lamps, B exact infeclion poinl Is shown on Bhe degree scale on Me cranfécshad
pulleptvibralion damper.,

. Tha tird ek b rasqisires & besl spplisncs sdk Sgkal ndicator

Fig. 1.87 = The mrroer ahurws whens fhe
adjusier for the stai of the Infecton
point can be foind on the injection
Lanlis

Thare i 20 a further poesibility to
adjust the stard of the delivery. if you
hkave experence wih  diesel
engines, &s the adjusimen must be
carried oul with Fe engine running.
On tha flange end of the Injecton
purnp, at the posiion shown o Fig.
1.B7, there is an adusier. Turning
the adjuster lowards e
(clockwise] wil retard fhe injecton
poind, furning the aduster fosands
me el (enticlockwise] will retad
it infection polnt. Smal comections are poasible with the aduster.

NOTE: Whenever posaibia have (ha ks speed adumsied at 8 Desler wha has the
necessary equipmenl bo do it Bemember that & comeet bdle spesd cam save you fusd,

1.8.3. INJECTORS
1.9.3.0, Remaval and Irnstallation

198 - Bachlonil Wl ol Frfechasr fire B
m-rﬂlrﬂulngmr. - - .

Prasgune spring

inpeci e

| asialfl cmnnmscbBnn

Franl demd oo raetion

10 Baidl waniafar

11 Rlegg giesran sned daed biiie

17 Preasisy chardwy st Inpecin e

LR R B R

" Remove the drivers seal and disconnecl e
baltery sarth cable Remove the engine eowvar in fha
drhver’s cabin to gain access to the fuel pump.

L] Remayve the plaglic clips securing the injecton
plp=s and disconnect the fuel plpes, Also disconnech
ihe beak-off hoses fram e injectors (siacken hoso

elampi]
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= Urscrew tha inector pipes. A sultable fng spanner can be cul lof Bhis pufpose,
Shde Ihe open geg over fhe Infecton pipe and slacken the undon puls, i an
ordinary open-anded spannaer lg seed, tike ciie nol 1o damage tha wnion nuts

. Linscrew the injeciors with the special tonl aveilable For this purpose of iSe a kg
27 mm socket, Take out e infecior sealing gaskets and iha nozzle piates
Injeclor norde plabes must be replaced once an injeclor has been removed.

The  instaflaBon of an igeclar B 8 reversal of 1he femoval procedure. Tighten Bem o
T« B g (50 - 60 ALk}, Alach the infsstor pipes and Hghten the urion nuts I 1.0- 1.5
kgm {72 - 11 Rk ). Make sure thal nomne of the injector pipes s tighlened under
lension or sirain

1.9.3.1. Infecior Repairs

& special lest pump B reguired to check the injeciors. I a faully Injecior s suspected,
take Ihe Se#f o & Epecalisl and have hem checked and theic injeclion pressure
odjusted, Oifferent ingectons are fitted 10 four- and five-oylinder engines.  Section 1.9.0
list tha Ijectars for the various angines, bt it s of advarcage te check with your parts
supplies against the engine number to make sure thet the Cormect injectors are Aried.
Figs. 1.98 snd 1.99 show the hwo types of Injectors fled 1o engines covered in Sis
mamial Tor reference lo give yiu same idea of the compehenl parts
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Fiig. 1.5% = Wlew of an injeciod (Mve-Cylnel sgine),

1. Injecios remile 2. Feaidla pnile
7. Wnjpeolon body 4. Pinile Bp
1.9.4. GLOW PLUGS

Ag shown In the wiring diagrarm in Fy. 1.100, the glow plig system canslsts of the glow
EUgS, the giow Lime reay and the 'warning lamp in e instrumant pansd

Ve the ignition s swilched sn, the glow pug rolay will recehve curent via terminad
15" The relay "a” directs the cisrenl from thie plus terminal “30¢ vin a fuse (BO amgs)
toihe glow plugs. The glow plugs receive & vollape of at lsast 11.5 valls and 3 current

&2

of 3 amps, which B howsver, reduced fo B o 15 amps by means al g regulatar,

therely preventing burning out af e pugs. The glow plugs haal up tn 80" C wihin 10
ascondd and can reach 8 bemparaiure of 1180° C after 20 paconds

S
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Fig. 1.188 - Glow plug ayelem wiring disgrasm.

1 Glove phug relay n Gupply relay d Meed relay
2 Warnisg Eghi b Flacihronic comémt enh G Cow plug
3 Semiral alechios d Temperaiure sesos i Eprthing polein

The giow plug fime relay determines the opsraling teme of the glow plogs. This nelay
aenses |he oulsids tempersiure, L8, o very low lemperafurss, for exmmpds - 307 C,
the phics can glow as long a8 25 ssconds.  Durng the summer months, however,
glawing lime may be as it a= 3 seconds. If the engine k= nat staried mmedately after
the warning Hghs has gana ~of, G curnary ferd will be nfemapted through & safety
chreufl,  Sutmaguent siasting of tha anglne wdl ssdteh in the glow plug ciroull via slarber
mabor ferminal “50°

The ghow lime refay & located on the LH. whesd arch and B profeched with a cower
The connactors and e B0 amp fuse are accessible after removal of tha cover, The
Waming amp cireud, the relay "8 i Fig, 11700 and the safety crout ane conirnded by
he ralay. ¥ the vehicle has been il as model year 1580 o lnber, Ehe 30 amp fuss &
repiaced by an electronic shor-circufl fuse. The cunent supply will be interupled In
cese of & short cireull. Again this Arrangement & nol fifled lo aF reliches.

Glow plugs of most enghes have the Part Ho. @ 280 201 001, bud as there are abo
cther ghrw plags used i the engines coverse In this manual, we advise you ta check
with your parts sugpliar,

The glow plags are fairly bidden befow the lubes of the inlet manifeld and a sochet and
wabarsion are required to resch them. A ratchet = of advantags

Uinacraw &l nuls frem he glew plugs sad (ake off the connecing ne. The nuts carmsl
b fuly removed, Linscrew the glow plug with the special wrench, avslable for [his
purpess, of use an ordinary ieng socke af the correct slze

Bafors mstadiation of & glow phig. clean ool the plisg channals and fe heles in the pe-
combustion chambers wEh a reamer. Again & special reamer (8 ussd by Marcedes
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woekshops, Pack the Ntes of the resmer wih grease when feaming oul the plug
channels, The installation of the giow phogs = a reversal of the rererwal procadurs.
Flugs ere tightensd to 2.0 kgm (14,5 1.}, Do nol oser-ighten the cable securing nuls.

1.8.4,0. Faults in the Glow Plug System

Défizud sfarling of the engine can in many cases be iraced Dack to the glaw plug

sysiemm Failure far the waming Bght to lighi up will obviously Indicals a faull in (e

sysiem which may be bacod with & few simple apsrations. f & 12 volt tes lamp can be

made svailable and you Fave some sxpedence wilh eleciical systems. Frsd resmove

tha covar from the glow plug relay.

if tha warring light does mot came on, but the engine starts, cheack os fofows:

. Withdraw the small connacior plug from the giow phig refsy and swhch on ihe
ignition,

- Connes! Bha teat lamp ko tha bwo terminaks inaide the plug  The waming lamp
should come on,  Ofewise check the cables or repace the waming light bulb.
To do this remove the contbinaSan Imtument Remove the upper food wall
coveting an the driver's side, e all hose 0 P §Side alr jol and dsconned Uhe
apeadomater cabla from the rear. Push oul the comblnation Instrumant fram tha

rear. It 1s held i posfion by spring clips.

il the engine does not star and the washing kght does not come on:

s Check the hess ginp has bom? out,

®  Swhch on the lgniion and check thal Teme B curent Bt teminal *15°, Check wit
the tesd immp an the emall terminal with the redblack coble.

= Withdraw the laepe oomnestar plig with e esbies froem the glow plup refay

™ Connect e lest lamp o earth and bold the other kead of the amp i Be olher
relgy ferrningls in turn.  Each ferminal mus! show currénl with the Ignition
ewdtched on. Femembes to have the ignisan swichad on and off every lime o re-
st the glowing procesa,

e Theralay mast b replaced if £ fals any of Ihe fesis

A defective giow plug can be suspesled # the sngne starts, bad s not fring on all

oyfirdems immedistely. If the "missing” eiinder comas in after a while, raplace the glow

g

1.2.5.1, IDLE SPEED ADJUSTMENT

A professional adjustrnent of the ldie speed can only ba carried oud with the
Bosch Digital Tester and the impulse transmitter 6071 589 04 21 00, The

tester 5 plug imto the diagnestic pluyg and the impudse transmiter fecelves the
informaticn from the T.0.C. sender unit above the Rywheel

I, howewver, you are in possession of a revolufion counter, suitable for disse
engines, it will be possible (o adjust the |dle speed fably scoursle, | the
instructions are followssd step by step  Conmact the revolutisn courter in
sccordance with the instructions of the manufacturer.

Tha Idls spaed on engires Wi sesironk [da spead regulation (four- and fre-cylindar
viih auloematic trarsméssion and air condiioning system) reguires no altestion,

= Adjust e e speed when the engine s very hol, Lo afer e welicle hes been
diiven Tor @ whia, allow the enging 10 cocl down-balore the-idie spesd is checked

sndlor adjusied.  Procesd as follows do check and odjusl the Mo cpeod:
raehariem tor resdom of mavemant over the carpleis rango

Fig. 1101 = DMsconnect the throtile
Beiszs (1 | fooen the guide beved (3],

s Chack the idle apesd ivdicatian, If
the reading 5 cutside fhe valins
given in Seclion 19,0, sdjust the

idie speed,

- Refer 1 Fig 1901 and
diezonnect the conmecling Bk {1}
From the lever {2).

Fig. 1.902, - To sdjust the |dis spesd alncken
e incknid [1] shd furn the vecuum wnit (2],
incated al The rear of the injection puimp).

. Check the throtiie operafing

w M'uﬂ the dim I-I:HH Al the vacuum
cortred  wnll, shoesm i Fig, 102 o
adjustmants @re  reguived, slacken  tha
lockrud (1] and furn the vacuum wnil, The
pctunl cperation B shawn in Fig. 1,103, e,
Fha lockra st be slackened wilh an Gpsn-enderd spanner.

Fig. 1400 = The sduistmsm of the idis apead
tnkey place at the rear of the injecilon pumgp
Siacken The locknsi whh e open-ended
wpmnnei 1) aie fEm Ehe ysouum unll [2)

- Peetai (ha sngina and check e idls
spesd onoe more and compane wih
e valwes In Seclion 180 lor the

engine i guesion
=  FReadus | necesasy na described
ahown,

1.8.6. ADJUSTING THE THROTTLE CONTROL

Befare camying oul asy adjmimants check the throlfle operaling linkage for freedom of

movement and the operaling cable for froedom of mevement or damage. AR swiel

poinks mist be ubricated wilh graphfed grease.  Check ard IF necessary the fhrodle

e ws foloms;

= Aeforto Fig 1.104 srd dscannsct the oparafing cable. To do Hhis, remove he
siolted guide plece {8 from the angle lever {1 and withdraw the cabla,

«  (On & vehicle with sutomatic ransmission disconnect the adjusfable cohnecting
fink (1) In Fig. 1.105 frofm the relay bWver (3}, Check ¥ Me adjueter lever on {121
injection pump i resling ageinsi the speed slop, Re-conrect ihe cornacting link
ta the bover, adusting i F necessary fo sfiminsbe sy lension  Check that the
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foler (4 Is resting withou! tenslon sgainst the end stop, sgain wikouw tension
{arTOw In Fig. 1.105)

Flg. 1,904 - The throdils valve oparstion,
Argled lespr

Comnector

Spring

Ffudprsang

Oparating cabli

Gicie ploce

[ T .

= Move fhe anglad lever (1) in Fig.
1104 in direction “ful load®, at tha
eame limiag enswing ifhat Ehe

Iﬂ'l.l'ﬂﬂflﬂ' l=wer on the pump & ales
mgainsl the full load stop, 0o

necessan move the adjustable bal
lost pin(2) in the siod of the relay lever (3] and retighfen the nu (Flg. 1.108).

Fig. 1,105 - Dwtalls for the throitle costrol
whan - il aimeic

aflusirnert

Erarimsmlasion |8 firlsd.

1 Coanscting tnk

7 Sloded ey

3 Gulde leves

4 Rola

- W & manual lrendsiasion = fted
chack If the adiusling levar on Hee fins
njecion pump s esling against the
speed full kxad stop @nd re-cormect thae
oparalimg calbin

| Ak 3 heiper i depress the accelarstar
nemission is  fed or o Me slop of ¥ jhe
Kick-clatl  swelch If =n muomatic Warsimsson is [Bed and check that the lever on ihe
Fi|schoh pump i resting sgsinel Ba stop. if necessary adjyst the adjusting nat (4} in Fig.
1,104 o moye thie operating cable

Fig. 1.1D5 - Adkisfing the tTheottls
aperaling linkage on s wehicle with
Fnmnal Bramysmisskon

1 Comdaciieg link
2 Bal ok fesad
4 Chatadn lipsir

4 Lewr

Shwly have the poceferslor pedal
refeasad fo brirg (e firoie contral to
Ihé |de posdion and chock thal the
trunalon {2) n Fig. 1,104 contacts (he
sping (3), bid wilhout tensien, I
tersion s fell, the cable must bDe

adjusted from fhe irside of the valicla

&6

Fig. 1,187 — MHagram of the prewmalic idie speed Increase. The varitin vecuim hodes are
coloured and must be matked before removal.

1 Injection punip d Wasiiin oS T Fille v rantricion bon
T Gramor & AfEhsn componsaion & Wamuum s

3 Wanl e E Ve ghub-nll un®® Thames vl

® Vel pips ho drivees oah b oy, snginn chid-of

1.8.7, PHEUMATIC IDLE SPEED IMCREASE

Hoth engines operaie with this syslem. The idie speed Increass acls via vacuum anio
fhe idle speed stop in the govemor i the engine empersiue & iess than 307 G
(maral ransmisslen, ater modals) or 17 C (auicrmatic transmission and marual
iranamizslon, earker mbdals), he fe speed will incresss by approx. 100 fpm Fig.
1,407 shows the layoul of & bypleal systems as used on fhe four-cylinder engine. The
vaouum hoses have different colours and musd be connected accordingly.  Brislly, Ihe
system operafes as follows,  The numbers refer bo Fig. 1107

Vihen the therma valee (9], inserted into the vacuum Ine bo {he vaciiem pump (B]
apens, he yacuum Wil act on he saceum undl (4] and the die speed Increass fates
place. As soon & the valve (B) clases Ihe vacuum supply to Bhe und (4] i Serupted
and fhe idie speed Incresse sloos,

Faulls in the idie speed incresse s mainty dus to a defeciive vecuum wnll, As the
injecfion pump mmust be partislly dismaniled o raplacs the urd, yed will reed tha
gsaistance of @ Mercedes dealer or Brsch ssrvice station fo rectiy the faul

198 AlR CLEANER

The air cleaner |5 made of plasliic and consists of three parts, the aiF cleansr cage, ihe
nir clsaner cover, copnecied 1o which iz the large air inlake hese and fhe alr cleanar
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sement, inserted between ihe two mertioned parts. The alr fiter howsing is cornecied

by means of ubber sfeeves (o the inkel mandold (utes,

The removal aad installstion of the alr clsaner presents no major problems, hit the

fallowing paints showld be noted

- Reraye the ar imlake hose belwesn {he intake and the air cleaner cover.

»  Freathes fuel pipe from Bie ai cleanes cover and spring back the SF Seanar over
lips {0 remove the Cover,

s Remove the ab cleansr alement 1o clean K of to repiace L Fiter efements must
nol be cleansd with any Nuids. Only compressed air should be wsed be blew a0l &
drly element.  Always clean the case before fifing & new semenl  Fiter
glemenls are not the same for af sngines, Abways guole the engine number and
fhe model yesr. Elernents are suppied by Bosoh, Knecht, Mann and Purciator,
There fs no special recommendation wiich che shoud be Med, b insist oo en
waman| &6 Led by Mornedes.

1.9.8. ELECTRONIC IDLE SPEED REGULATION

There is misre of (& nothing you can do on this type of sysiem, fbed to Eowr- and five-
cyliader engines wih automadc ranamission and akr condiioning sysiem.

Again a bref desorgtion of the operation fof the technically minded.

The system conmists basically of ah engine epesd sensor on the Mywhee| starier fing
gear mnd an sleciranis conirol k. A setiing magnet is #tad s the roar of e infection
pump, taking the plesce of the vacuam nk, fHed to ofher pumps. The speed sensor
detncts the engine speed and feeds this information ko the conirol uni. The control wni
svaluaies the oformation recelved and compares between the nomanal kKibe spesd and
e @Al speed received, The ldis speed k= kepl al 8 conslant level by the setting
magnsl_ imeapaclive of the angine load of the time. A coolanl lemperatine sesaor,
MEled Irko the cylinder head {near the infection pipea), delects temperstures of less ihan
&0 C and Mcreages the ide speed to @ pre-determined value, If necessary.

Oue ta the electone reguation of he idie spead you w#l find thal (here s no speed
variticn. The ldie speed can be ndjusied, # necesasry, bul wa fool that this cperation
should be it fo 8 Mencedes workshop

1.910 FUEL FEED PUMP

The fwel feed pumj b fied e e side of the injection pump ond sealed-off with =
gaskat. Tha openirg Inor the fuel pump Wl alles e ofl 1o drip o of the injeclion
pump, when e pump |5 removed, Avoid conlaminaian

The pressure pipe b the njection pump (8t (he top) i= secwred with & union nul, the
teed hose at the side is secuned wilh a hose clamp. Te femove i pumg, dsconnect
#m fuml limes and weserow Tha pump. Fit Be pump »ith 3 new gackel and comecl the
el beve e pumip

1811, FUEL PRE-HEATER

# heat pxcnanger s fed into Mol fedd INe 10 Be healing syalem W0 pre-hest the desel
Pl for waslar combuston 0 cold condiion. & thermosiabic control unit is inseded inlo
e luel Bees which direcls the fuel bo the fusl pump N dependance of the fusl
l=mrperafues.  Up bo a fuel temperature of +8* € the fusl wil flow theough the heat
exchangEr and B warmec-up  Betwern iemperalees of +8 and +325° O a varabio
nparaliof lWkes piace, Lo, the ol passas pu'u.pllr Inraugh 1%e heal sichanger, As

EE

gnon a6 the fusd femperaturs Increases above 257 C, the fuel by-passes the heat
pechanger and |s na longer pre-heated,

We recommend et faufls i the fued pre-healing system should be invesbgaled in a
warkshop

1912 EXHAUST GAS RE-CIRCULATION EYSTEM

The mxhaust gas re-cliculafion systam, merfored aieady seversd times, alee nown
a5 EGH syster, aoensdes under the following condilans

Fig. 110 = View of an Ihjscies pums,
Fittwel with Ak adadinmal features

Chremor

Furl menp
Injiclion pips conneclion
Warum und ol alfioegerio
Despenctecnl fisl fuand abiap
‘W und it angine slop
Vacisam oontrnl valve

O O e Gakd o

;
‘%
%

. The engine spesd = efvween
1000 & 50 Fpn and 7950 & BD

rpei.

= The codlam temperature |8
bebwesn 75° C and 100° G inthe case of § four-cylinder anging or 257 G and 877
G I the case of the alher englne

«  The spesd of the vehicle ks bess then sporos, 50 mph (only five-speed sl
transmissior].

s The sccelerator pedal bs nal In the full-thvoile posifion (Bhe EGR valve & dosed
by means of a misn swdich st befare the Tul theottie posfan|.

®  The pressure condral fap s dosed between 1000 and 2500 rpm, whh = iclerance
af 100 rpm e#her side

Tha conlred uedl for e EGR system s fited ta on the L H. side af ths rear af 1he

angine compartmend [#een from the fronl of he vehicla) and recefves Infamatan abaul

engine spesd, driving speed (only wilh manual trarsmisson], temperatene ahd anging

toad (pesfion of accelerator pecal und tranamits a vokage signal o Swo swiching

valves. Fig 1 108 shows an injeclion pump when fhe EGHR syatem is fifted, fogefies

with ofher addfional uniis.

2 CLUTCH

2.0. Technical Data

TP, bbbttt tis st e SR dry plale capwagrn chuich
Elparallan s s e e - - - HypTALEE SpElEm
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Oimmater of clulch mastar cylinder. ... 18,05 mem
Diamater of cluich slawe cylinoier R——.s A

Cludch diameter . SO - || - |0
2.1. Removal and Installation

Ta remove the cldch ung, | will be necesaary o separaie the bransmission from the

engine, wih the assembly Hed to fe vehicle.

«  Remove the ranamission {Sectian 3.1).

«  Mark the clueh in s fed posiian on the fywhesl if theve ts @ possibiity that the
cliteh unit is re-umed. To remoye the duich, unscrew the sl bolls seciring the
preswire lats fo tha Mywheel plale and iR off e Aywhesl and fhen e difven
plate, now tree Befare removing the driven piate, note the position of the langer
part of the drivan plate hub, a5 the driven plate must be refitied In the Same way.

inatal in the reverse sequence bo removal, neting 5 [olixwing points:

w I the oid clulch unk s fEled, aign The marks made befors remoral, A new cldoh

gan be ftled in any position

& A cenlering nundrulhnquiﬂhﬂmhmmﬁhlrd& [T Ty

haal. Toal hire eampanies normally have sets of mandrels for this purposs, Anald
Iransmizsion (clutch) shafl, which you may be able to obiain from o Mercedes
warkshap, can also be used, Expefienced DLY, mechanics wil aso be able to
align the clutch plabe without the help of a mandral,

= Fit and tighten Be six chuich b fywhesl bolta to 8 lorgus reading of 2.0 kgm [14.5
R} The fywhes must be locked againsl rolation when the clsich bolts are

tigihtened

22 Servicing

Tha eover assembly - pressure plate and
diaphragm sgeing- must nof be dsmaflled.
Replace, || necessary with & ocomplels
assemisly from yout desler or distibubor.

Fig. 73 = To check the diven pirfe (of fun-
oufl, clamp i Belween the cenires of & (Wihe
and chech wihb @ dial gauge.

nspect the diven plabe and ihe linngs,
replacing the complefs plate if the nings
grp warm down close bo the rvets. 8 driven
plate with the linings cordeminated wilh
gease of of cannol D&  cleaned
2 successfuly and should aizo be replecsed
== AR reels should be tight and the lorsson
ptings should be saund and unbroken, Check the condison of the driven plee spines.
Clamp the driven plabe betwoen fhe centres of & lathe and apply a dial gaugs 1o tne
patside of i pate @5 sown i Fig, 2.1, of a diemeler of approx. 175.0 men (6.4 in}
The mma. furdous of the drlven plate should be no more Ehan 0.5 mm (R02 0.

Chack the rivel faslening of ke chutch pressune plale and replace (he plate, T loose
rivels can be deiected.

a0

Fig. 2.3 - Checking ihe chuleh presssife plate for
xinrtion, The gap whould mol he mose Fen
@hven below,

Fiace a straiphl edge (sl=el nder] over lhe
friction face of ihe pressure plate and e
fesier gauges bebweesn e ruler and the
surface. |l \he gap al the innermost sped af
fhao fristion lece & no more than 0803 mm
{0.012in, the plats can be re-used, Fig 2.2
ahoves this check

22 Clutch Releass Mechanism

Engapement and dissngagement of e clulch is by means af tha slave cyindar push
rod, ackng on (ke chéch release bavar and siding the ball

Fig. 1.3, = Remaval af the clubch relsasa
biearing (1) from fhe release lever (2,

bearing-typs relmsss Dearing slong & guide
hhe en the chick shaft of ks

transmiiaban.  The release system i free
of play, a8 the wear of the chutch Inings |s
compensated automatically,

220 REMOWVAL AND INSTALLATION

The tracamission mue! b removed to reptace the release bearing, Remave ihe
bearing from e beadng sieeve on the front irarsmisaion housng cover, as shawh In
Fig. 2.3 Te remove the release fork, refer to Fig, 2.4 amd mave & in grection of amow
{W} At than pull & Brom Tha ball pin i e chich howséng i direction of asrow (k)

Fig. Z.4. — Remaoval and
installation of ik chitch
release lever [see fext).
1Haf pin 2 Releass leves

Thoroughty grease the guide
sepva an fhe Tront rensmisson
cover, lhe bal pin and afl of ihe
pars af the relesss mechanism in
cartast wih e releass bearing
with kong lerm grease. Fush the
refease lever in everse direcSan
of arrowe (b} oves the Ball pin undl
the spring cip of the release lever
Engages with the ball pin, Check for secure Aiting. Then mave the lewer in reverse

1




direction of arrow (] urdll the slave ovlinder push rod s engaged with (he ball-shaped
cid-ouf i the refesse levar,

Gresge the release hearlng on (he Ingide and oh bath sides ol the rear, whers | resis
agains! (he relesse leve and sip the bearing over the guide sleeve, Rofale She bearing
wrlll i snaps In poasition into 1ha relesss fever. Chech ihal o bearing is propeiy fisd
and redil Ihe transmission

2.21. CHECKING CLUTCH LININGS FOR WEAR (duich fitted)

fm tha cluted s Tully srclosad B s nol possible 1o check (he elutch Bnings on the driven
cate forwear. Yow dealer has, however, 2 spaclal gauge which can be used o check
ghe finimg weer on the push rod of the ciulch siave cylinder, § i doubt abou Ihe
condtion of the clulch, ses your dealer, Excessive clulch lining wesr can lasd b
damaga fo the Nywheel fridtion face (if the rivets of the driven plate rub sgangt the
fywhaed),

2.3. Clutch Master Cylinder

2.3.0, REMOVAL AND INSTALLATION

Fig. 2.5 shows where the cidch master cyfindes i Med near the chaich pedal. Rafmove

tha cylinder as follows:

- Refminde  cogar  wnoer  the
insirement pansl, above the
pedals,

- Remaove lhe floar mat

Fig. 15 = Chulch masbes cylimder in
fithed pasitinn
1 CF<eninn pol warlng

i Spwiwy relainm)
& Padnl ravel

« LUss & syringe and draw
enuugh Nl ou8 of tha Muid
repervolr lo beimg b Miid
vl below the “Win" frErk
CHherafse wae & Dleedar
Fiose, [:h.llh i crer The siave
cyfimdar bleeder screw, open
the scresw @nd oparala the
clutch padal urilil e syslem
is emply [Gofec! the Duld v a
glass |ar)

» Oiscomnnest the fuld hose
oy the combenation Bod
regervnir  [lor  brake ond
chidchl an@  unRcrew  [Ma

82

matal pipe from fhe chrich master cyfinder, Dis-connecl the electical plug fram
Hve Brake fighl swich
reRchE dal
the masler cylnder rom the pedal camer, Pull back fhe cluich pe
" uml;l remove The spring retainer, the spring ard tha washe [rom fhe push m:;
Using & pair of circlip plers, remaove the eirckn securing the push rod (at the 10§
the chutch pedal),
Ramaye the connecling hose with the push connector ard it gut the cyinder

| proceders.  Mahe

irstigtion of the masker cylindsr is @ reversal of The remova

m Fhat the push in Gannecar for e connecting hose i propety In pastion FiE tha
by o with the Mange fadng fowards the slilch pedal and make ure the: elrckp

oo Saction 2.5).

irin Bs groove. Finaly bieed the clutch sysiem {
:::D:—: sngine.  Depress the cluch padal and engage e reverss gear, Grating
noises wil Immedistely mdicate » faulty release of the clulch operstion,
Fulty depraas the chitch pedal and check fhal i reaches i sfop, Ciheswise fho clifieh
cannt Rulty disengege.

2.4. Clutch Slave Cylinder - Removal and Installation

irsders from
fo Four- and fve-cyinder modals arme the same. Uinscrew fhe fluld pipe
1-?1!': aliwe -.'-Tth:l:r Liging an n’;un—jnd-uu sparner, Close tha -T:]THE pipe In m:m::
r Emave

marmer bo prewent fluid leakage (rubber cap for bdpoder screw],
S e o o
ming, Insed the shim with fhe groave

i Fii the siawe cylinder, angaging ihs push rod FRo e s bapad ulrt-u;ﬂn:;
the chgch release hever, and insert tho et Scraws. Tighien the screws, Flnally
the elifeh system #a gescribed i the rexd saction,

1.5. Bleeding the Clutch System

Apressyre  bieedor bs used by Marcedes workshaps. The foflowing duﬂ'lpmm:
valvesthe Dbigke sysiem and I8 Merefore to Do frested with Eautian o
abaohtaly sure thal the brskes have pamer operating pressure. afies 1he chrch hea
besn ed A fransparent hose of approsc 1 meter (3 f.) in length im requitad, Procsad
s Tofloas.

L] Flli the brakeiciutch Nuld reseryer,
. HmﬂﬂMMﬂpnTﬂ‘umﬂHﬂrtwnnlhtR.H.Mmkzr;un-pm jpish
pha s aver bhe bleadsr screw and open the et BEFEN,

letnly Nlkad

«  Aszkasscond person o operate the brake pedal urdl the hose Is comp

mmmmhﬁ!:rdmmuahmnnmmh Placa 3 finger over the
hose e bo preverd fuld from rumring oul.

s Pushihe free and of the hose over the biseder scoaw on the slive cyindsr snd
open the bieeder screw, Famove the dust can First.

cliy tha given amer
. The faliowing nperabans must now be cared oul in o3
Ciepress 1|-|:nhrurn: pednl, close tha biaodar sciew on the whael braks cyinder

a2
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__F_

allowe Ehae braks pedal to retum and open the bleeder screw on the wieel brake 1.4
cyinder. Repeat this operation untll nn mare air bubbles can be soen In ke Nuid y

reservoir, During 1he pumplng, keep an aye on (he reservair bo make sure @ hes

ancugh fluld.

. Close the biaed screws oh caliper and stave cylinder and remove the hese  Ref

the dust caps (essily forgotien).

= Check the fluid level in the reservoir and, If necessary, top # up o the "Max”
merk. Etarl the sngine. depress the cluch pedal and engage reverse. o grafing

noises should be heard.

3 Manual Transmission

Thé vehiclos covered in this manual are eltfer Med with & lour-spesd transmission ar

8 five-speed fransmission. Depending on the moded yoar snd Bhe vehicle lype e o

gesrbex of fype GINE-56.15 (Tour-speed) or GINS-54T (Ive-speed) 5 used, but
oonEnction

both ransmissions &re of e same basic

The averhaul of the ransmission is not described in this manual The description in he
oarhal &sctinn le imied lo some mincr repalr apenaticns, not rvolving the gwar brain
or Ehe gear shafls, I the fransmission sppears fo ba damaged o fauly, iy to ablain an
Exchange unil Trarsmission overhaul i now limited to specialised warkshops which

are epuipped with the necessary special tooks,

3.0, Technical Data

Fitted Transumrisson
= Four-speed ransmissian v
- Flvg-speed ransmissinn PO rar s A

Trarmimeann Retios

= Firsl gagr JAET: 4
- Second speed 16181
» Third spead 0.eg7T 1
« Fourih spesd 0EST ;1
- Fiftf spead S
- Reverse spoed 2750 1
O capacity

Lubrication O

= Gearbax typa 7111110 60 Mo, 571970

- Gearbaw fype 711,110 afler sbove numbser
- Cearbox type 711,113 00 No. 571263

- EEarhow lype afer above numbes

Gl

. 711110 {314 B5-56,5)

LT3 (BINBS5 T}

FourSpend Five-Spond

- W - |
1.619:1
Q.35 | 1
A3
A
)

MO
L

43
iy -

o3 Wires (approx. 4 pia)

ATF (a8 bn AT}
Goaribox ofl, SAE B
ATF (a5 in AT)
Gearbay o, BAE BF

Tha felowing tesd
franamissian &8 fited |
.ndmmunmmwmmnmmnmuﬂwm

Flg. 31 = The upps part of i gesrchange iever can be

Removal and Installation

fons of (Me
daserines fhe peneral remmoval and installabion operstions
i vehighe models 801, 602 and G11. The Iransmission & heavy

balery.

hangs lever sl slacken e clamp
d remave e locking ring insice the
paxl af tha gearchange bevar

Discanmvect fhe battery saith cabke from e
Pull wp the rubiber gader asound iha gearc
screvs shown In Fig. 3.1, datach the pafles an
epening (insldes crcip pliers), YWilhdrae: ik lerwar

r el wfter shaciening the clamp,

Detach the cabbe piug from the reversing Eght wadich and remove the
speedometer drive eable {remave ane ball whowm in Flg. 32}

Aemavs e hrackel Tor th sxhiaus! pipe fogeter with fhe aarth cabia .
Buppeed the bansmission from balow in suftably mannet gnd upscres he

ol

\s/

Fig. 3.2 - Speadomeles drlve cahle sfischimant,
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= Unssrew e clulch stave oylindar rom the tramarmaeicon (2 bolts) and wihdraw
the cylnder. Do not diszonnect the fukd hose The cylindar miml ke Bod up wilth o
plecea of wire.

- Urscreve the propelier shaft fange rom the tansmissien fiange, move ibe shaf
b pne slde @nd e it ta he vehlcls Bupe with & piece of wire,

L Linscrew the gearboxdo-enging bolis fram the engire or the clutch peil housing,
In Ihe first case & wil be necessary 1o remove the slartar molor, secuned in
PasElon by baa bolls. Disconnect the starter motor (sads and pill out lha wni
Carefully withdraw the gearbox fowards the rear. Make sure [ is supported well
dufing the femoval - Crevent socigents | Never ollow ®ie weighl of (he
transmission to rest an the cluich sheft s this may bend the shaft or damags the
clich drivén plate or the clufch pressurs s

Fiy- 2.3 —Thie crossmemiber mist be removed in ooder ta lowes the banimissien.

Whaen the bransmission is remoed for any reason, aleays check the condion of the
chdch mechanism. Remove e cluich and check as described in ihe previous chaples
flia chack the cluioh releasa bedring

The instalation s 8 reversal of e ramoval procedure, bul the following poime mus! be

eyt

- Lightly greass the centening lig and the splines of the dulch shat wilth iong-lerm
matz_m Piace the traremission anle e jack s lift it inbe ihe appresimate fitting
FosEinn

- Engage & pesr (nal reverse), align the fransmission with tho engine and pih tha
bansmission ageinst the engine, Rotate the drive flangs & the end of e
frarsmizsion tn and fro unSl the cluish shaft has engaged wilh the driven plata,
Fully push the transmifssion agalmst the Engine

. fresnrl the balls irte he tranamission, tighten hem everdy untll the gap betwsan
engine and transmissian is nearly clessd and then tight=n the bols,

® Refil the rear crossmember. tha elush siave cylingder, the ashaus pipe brackst,
the clutch spesdometar cable and the cabls Tor ihe ravedalng lighl swiich

. If resmave, redit the starter mokor (45 figm)

* Al other opérations are camied aut in roverse order. B e of has beed drained,

fill the Frensmission with the corect quandify of the recommanded of inole the
diffarences aftar 3 caad ransmission number, gee Seatlon 3.0

=127

irs
2 Transmission Repai |
. be carried oul withouk dimmarding s transmssion cotrpataty. The

Many repairs can bishe ail the jobe which do nat need special fools,

faiiewing weclions

NT TRANSMISSION COVER
AES. b place the ol seal in the Fopl cover Fig. 3.4

A sultable ¢l must be svalabie to 1o naar removad. The transmission

ghows the perts that »Ai be freed after the covar has
rrusl be removad From the vehicls,

— r—

Fig. 3.4 - Tha componset parts of the front cover,

Ol meal
1 Boil, 10 kgm gg.:qnl
¥ Chilid sheave o Daaring B Shm
3 B, 1,5 kgm 8 Shim
4 ‘Washar
B Fronl sever

oe
housing masd be remoed

. Remove The clufch reease
bearing from b Inaide o
e irspzmizsion casn H
descriped in the “Chsch
sadlion,

¥ Sepamte ihe chich i
housling from the gearkos.

- LUinsorew [T coiar SONEYS
of e oulsids aof ihe
irarremizsion case.

= Carghully  withdraw  the
caver aver 1he chuich shaf,
== shows In Fig. 35, Shims are fitha
wlick ko [he cayer af Temaln on the bo
guide skasve can & ba removad

I wimer
d to e fwo cover bores, which cou
aring. These shins must be reffted. The
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*  Lareluly ciamp the cover inlo o vice, wilh the inside towards e fop, and laver
the of weal out of e Gover, URINgG & sorewdriver.  Piace 8 thick wd
the pevol point for the screwdrivar, - i
¢ Thoroughly clean ihe cover snd fit & new oll seal with & a ;
flube. The
fited from the inside of ihe cover e .
i Fil the shims to the cover {mitach (hem with & litiie
prease). Also using gress
BhCK @ New Gaskel o e cover. e
*  Coat the oll seal of the sealing ip and the running area for the seal on the clulch
Naf wilh = Mtlle graase and carefully slide the cover over o clich shaf and
againsl the Eammnm cage face  Clsan the oowver scfews and coal (helr
Ihfeads with "Leciite 573 seadng tompound, Tigiten the screws svenly fo &
torque of 1.5 kgm (11 f.ib.). Rafit the guide sleeve (1,0 komT ALk

3.2.1. REAR TRANSMISSION COVER

Again ol lsaks may be the reason for tha removal of the rear Iransmission

Eransmisslon musl be emoved 1o replace the oll ssal, A pulley is required o ﬂ;’um

bransmissian housing The spindle of the pudler must proks @gains the Qeasbox madn

shaft, wilh the claws of the pulles sngaged under tha caver, || should alss ke noted thal

the drive Nange must be heated to 170" C befars | i Bited o tha geambis main ahal

o wil iherefore nean & pair of lsather gloves, The oll seal s reglacedd s doliows:

Fig. 3,8 - Hold the dive lasge a5 shows

whan remowing the shafl Bul with 3 sillable

Facket.

. Crain the iransmission oil,

® CumpMIMnmlh;mmnum{t
pessiie) and remove the splil pin
Irain the slolted nit. Hold U Nange
in suitabia manne’, a2 shown in Fig
38 and skacken and remmove The nut.

s Hwsmove the drive Nange from the
end of the shafl A teo- o thiee-anm
pLilar may be roquired,

Fig 3T - Remowe the tear cover In e manner
shown from (e gearon.

" Remove ihe speedomsisr pinion shatt
with the bearng from the gearbox cover
remove Bne screw). Remove the prilon shakt
and tmka off the "0 sealing rings.

" Remove the screws =ecufing  the
gearbax cover, On one side of the gearbax
fEmove a plug and remove the sslecior deten
and & sgpring (see Fig, 3.9),

. The covel i& mow removed n ihe
’ manner ehenim in Flg. 37 Hole thal th
feverse idler shafl remains in the ransmission housing. A fipht cover can h:
remaved wilf & fow taps of @ plastic malal

=

O - OO e R aw

Remove the od oll seal oul of the cover [screwdiihved) and remove iha

spocdomeier drive shalt. The dismantied cover is shown if Fig. 3.8
10

1

Fig 3.0 - Tha comsponan parts of the near gearbos coel,

D] gen B Waslier 17 Doeing cap
Geartos poves 10 Mul, 18 kgm 18 Dwren| phagar
Spring weasher 11 Bah, 1.0 kgm 18 Sping

Beali, 5.0 ks 13 Speinng sk 0 Zeafing wushar
Balt, 2.8 kgm 13 Piien bash 21 Pok, 3.5 kgm
Speedomais dnve gaai 14 Balt, 2.5 kgm I Bok, 2.3 hgm
| waal 15 ™0 il ing 1l I3 Eeping wathar
Washar 16 Sgamiomaler shat 24 Coser parslest

GCoal @ new gasaal wit giesse and place & in pesiion, Check comect instakalion

of the rok pin in ihe rear cover,
Haat tve innsr baaring race of the ball beating with warm air in fachBata (e
Inslalislion of ks cover. Place the cover over the gearbox housing and tap f in
posflon with & plecs of tuba

Coad |he cover screws with “Loctte™ and fghien the ssews wilh the loiges

walues glven in Fig 3.0,
Fil the pleg shown In Fig. 3.9 with Ilems 18 o 20 in Fig 3.8 into be iransrigsien

cower and Bghten the plugto 3,0 - 3,5 kgm (32 =25k}

Fig. 38 — Tha gearchanges detent |z focabed
undgeneath tha pug.

N Push the speodomeler dive gear
onba the mairshalt

. Lksa a suitabile pleca of |lube irka the
pealbon Cover. The seaing saal musl e
graaaad

. Heal the drive Fapge 1o 1770° © &nd
pace tha Range wihoul delay over the
drive shaft spines. Use a hammes bo diive
the fange Tuly i posfon Wak umil me

1]



Fangd it compietely cold and It and tighlen the sio
LT T i
a final borgue of 18.0 kgm (130 M.ib,) Finady i a naw @J;ﬁmf At
buth) yoorself on the kot dive Aange. ks
«  FEa new sealing ring inio the end of ST
e bear
new "0 sealing ring to the culside af e E;rlm S A
- Insert the speedomaler
weawdsinfin i penion shafl infe the beanng and instsl {ogethe: in the

. Finally rafd the ol draky plug and tighten fo 7.0 e {50 b

3.3 Gearbox Oil Leve]

Tha F:?:;:;gﬂmaham 23 ires of aulamate Fansmisslan fuld o gearbax qil, as
hﬂpmm“ 2l in Sackon 3. [depending on the gearbox number). Fiuid or ail can only be
T | developed To check the oil level. remave Eha gl filler piug from In

Mg e rﬂ.h-r:tﬂﬂun and check that the Muidioll i up 1o te lower I:Imdh-m 4
b uﬁmb mim P-Up wilh B apecified cil, & Fease gun {Bhoroughly ﬂ-lnl:dill:-lwlil
i) m““:mr:h:rj:l Ijlmdmt Refit and tightan the fifer plug (6.0 kgnd3 flh. )

et kg inn ol in the usual marmar. The drain fug s flighbered to 7.0

3.4 Gearchange Lever

A cia saschange shamp

ﬂﬂrh:f ]P_::.:utl o attach the g lever to ihe gearchamnge in the

e 1e move ihe lever, unscrow iha geariayes knat, pull ihe gader lowards (he
ver, unscrew fthe clamp bl and wilhdraw the lsver

H wer

mﬂl‘ﬂ i'III'.h-E riverse order. Make sure that Ihe clamg is ken of prensa. FE the goaiis
position urdll the gap betwean boves and conrecing shesve i 8l lea il*n.m

lighten e clamg bol, cibs: e

3.5 Gearbox - Tightening Torques

Front pearbox cover,

Aear geatbion cover, short bolts .., + 1.8 hgm (11 R,y

2.5 kgm (18 Alb |

Eﬂhip:mﬁ:nnrmubnh .........-.._.5.I:Il:m1:35'l'l.ll:l:l
;nrwrmnmdﬂmn - i m&"mmrgiﬁgf
1, a i ;

2 mﬂw ”:.I.r.ln'-:lr.:.. e e 25 hgm (18 ML)
&Ihﬂlﬂﬂq. S e R R - B0Egm {43 itin )
drailn rnms b s s e o T B g (S0 L)

J_“'* Front Axle

The lolowiny saclion deais with
e sctuad Mont axle ineilicing
whesl Dearings. All pans 1 i sl e
NE p mlunnlnmnuukmtiﬁnuﬂmmdmmhlupuﬂ-
Imummqum-mm
_ Niter-oushed ale j i
pin. Tha bush L N T
25 N Ihe sheifing knuchies can be replaced. The axla u-mu;:mh;hmﬂﬂ
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jeal sprope Whes! sspansion s by means ol hydraullc lelpscopic shock abEorbsrs

and a stabiisar bar
o teper rofler bearinge camy aach whesd hub, | e the whed Dagnng chearance musl

ba adjusted o obtan Ihe coirec whes! bearing pre-load
A bang irack red s iRed beteesn fha dwo sloanng levmra an fhe sipanng Enociies A

iwvar, conneclsd 1o Ehe siparng box, & fited b e sleefing lever on e drlves's Bida
il afoud be noted thal the front asie & mob the same on &l modeds covered In s

i @nual

Fig. 4.1 - View of the assemnbled frant ile.
Fig. 4.1 shows & view of he axls s fitted to the vehicls. The sladiiser bar {anii-rof bar]
not shown i the [Busirabon  afached on the LH and RH, side of the front axie and
can be removed wilhout any probkems

4.1 Front Axle

£.1.0. Femoval and Instaliation

Hamave {he wheel covars and slacken he whoal bals

Placs the fronl end of 1he vehicle on secure chasus stands. Do nof place 1he

glands undermeath he Axle Deam, as e sk must De fee for Fecmicwal. in
peclion "Resr Axko and D¥ive Shaf” you will find an [lustration, wilh the jacking

points 1o be used, Remave both wheels and place o jack undernealh the centfe
of the fronl akle.

-

Fig. 8,2 — Aftactement of brake hoses lu iake
P,

e P 1! el
e
¥ 3 By pips from secondany psioy
. E] Bewhiy b
& Deak oo
§ Shock abanrher

» Cizcoarmec  the braks hoz=s by
referring En Fig, 4.2, To do dhis, remove the
two brake hose retginers (1), hoid 1he
- hexngon of iha brake hoseie) #AEh &n apern-
Brvded Spanner ARG UNSCTRW The Weon Muts. VWihdiaw the brake jpipes ard fieem
beelow the beake hoses. Slose fhe snds of pipes and hoess i sulfabie manner i
prevent sntry of dirt.

Linecrew Uve castaliabod nid of the drag Bk on the stesring |ewer and csing &
suitable puller separais the ball joial fom the sheesing bever. Do nol damage e

rubber boal
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- E:rﬂullr lewer the Tronl ace s

If repalis are necessary, refer to the COfT#Epanding

*  Uperale the jack placed undernaath ihe front aste until Bhe shook ()
shghity compressed and remove the lower shock absorbar rrmur:lnn r:-;-.:nr: :;h:
frant axde. Remove e washeis snd the Bpacer bushes

¥ Mnscrew the stabillser bar rom bolh sides of the Front axe.

= Chechk Ihal the asle beam s resting saCurey o the Jack and remove the spring

"U® bolt nuts, using & sookal
lhe "U* bodkts and take off the :p;rgmpht-ap'rmu PO el S o o

Fig 4.3 - Roemovel or bghtenimg of the
ﬂmﬁﬂm. mmmmn use &

1 e ap & iorgue
whmnch snd soe kel .

ramave lhe wedpss, used for he
casior  adjusiment.  Mark  fhae
installabon posilion of the wedges.
The rmiroved sxie must nol e
fested on e brakn dise cover
plates - risk of damage

saclion, Tha fronl axle is refifisd as

Tl s,

Place the cestor adustng shims with the
ey e g thicker ends towards the rear on ha

Lift tha Frond awle n poslion. A haiper s requiiad Lo guide the ale beam. Guide

@ candie pin of the springs inte the locating holes in the axie
s Purihver, undil § is under slight fensicn, SR e

Place the spring plates onto the front 2
Tlﬂﬂrimtluﬂmu“':.nm““ﬂﬁm U™ balis irom above

" Fit the ruts and lighten hem iy
wellh & ring Bpanner et faiy gt Firally
LEg# @ forque wiendh and & sockel and
lighten e nuts to 8 0 kgen (S81.0b.).

. Skp maw rubber bushes over the
slnbiksor bar snd reft the ot to B

:Ir:lflim Tightari the bols ta 3.0kgm (22

=  Rofit both shook sbsorbers to the
Eront axle. A spacer bush and & washer s

Paced botween fhe axe beam snd the
shock absorber. Tighten the shock absorbers niAs (Fig. 4.4) in 1.0 kg {50 k),

Fedil the dr
et ag fink to the stesring lever. Tighten the nit o 6.0 - 10.0 kgrn (85 - 72

Recoanesl he rake hoses wilh Be rake pipes In accanga
bigad the brake system as described In Sectian "Brakes® il oo b

Rafit tha wheals, lower the vehicls io i grisy
bhe wheel covars. ) i
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LR FRONT AXLE REPAIRS

pughes for Tha sleeting knuckles can be replaced, Dut wa musl pairt osd thal he
It“'rdn“ al the asle bes rlnnEu be heated 1o 180°% o [ the king pn ndo e @leanng
knisckie. The warkshop uses @ apecial appEence to heat up the ends of The axle bearm
i shovid be possibie to oblain Se desired heat, bl a melting pencl musl be available
fo indiceled whan the hegl 5 onlained. Uneer no circwmstances musl ihe lempergiurs
pe siceaded Cdhersise lzhe (e remeved axe lo @ workshop |9 have Eha kang pin

ushes replaced.

A ydraude pross and sevaral drifts o remsove and refi he king pen and the I:-._lar'-n walll
also be nacassary. Provided thal thess candions afe i, proceod as (olows:

Remove the brake assemblies and the wheel hub from Bhe ade, uniil oaly [he
gleering anuckies remain on (e axie, Clamp he aale b=am irfo & aulable vioe

" Ramove the holdar from the stesting keckie (Fig. 4.5)

=

Fig. &A - Removal of the holdar from the
sheering kauckle

» Remove fthe spli pn trom 1he
casiefiated nud, undo the ma and
saparaiy (ha ball joint conneclan with a
sufiabin puller from the sleering lever. A
Fight joint can be ssparaled by lighlening
the spindle of the pulier as mech Bs
prasible and then Riging the ord af the
puller bolt with a shorl biow of &
hasmmer,

Fig. 4.6 - Drive cut the pin to remove e
wwering Knucki from the axly bearm.

" O the coher side wisorew  fhe
sheoring lever (with the steering diag
linki from $he siesring knuckle [tea
baolis with rais).

s Unsttew the gresss nipple  and
remowe fhe jocking nngs on the
sisasing knuckle Al tha lop  and
botiom. Remove the closing cao with
the "0 sealkng rings.

. Remave the Seciring pin on esch
sidn of the oxle &nd, using @ suilable 4R, as shown in Fig. 4.6.

L Remave e King pin out of the sse beam by mesns of a hydrauie press ard o
sullable mandrel, Sullabla press plales must be used fo press the kng pin
Irrough awle beam and shearing Enuckie. AR the lower and faka off fhe Thrs!
bearing, &t tha upper end he compenaating shim and hen withdraw the sleeing

Knuicide.
' Clarmp the sisening knuckles inbo & vice and dive oul e bushes lros e inside of

the steering knuckle, again using a sulabie mandrel

00



15 17
Fig. 4.7 - The conpanen| parts of the glsmantied front s,
9 Spacerwaiks 17 Bak
10 Sleanng muckia 18 Baa

.

i

11 O maaking fivy F8 Bopt
EE-I.IJ B0 Wis
4 ﬂnl-q-l'mr_;. :]1 ﬁ
15 Splash shiskd

B Mist

§

,EEE.HM-
< f

1
|

Flg.  AH - Sectioeal wiew of 8 sbesrlng
imickle "2* to "e" show e lmpotsnt
slen enaions (refer 1o el ]

It &n sccideni was Me feason lof e
remeovad of Bhe acle, toke A 1o @

end have I checksd for dislaion The L
componanl parts of the axie are shown in

Fig. 4.7 . ; —-1-
Tneroaighly ciean ol paris apd check fof

weat. The messdrements refer mainty to
the stesring hfusckle, which musl bao
measUfed af the poisls shown in Fig. 4.8
fmpofant are the dismeters “d of |he

Hn?muihsttm bore (27.5885 - 20,0103 AT
Ty, medet “a® hmmﬂaﬂdmﬂmﬁhﬂi-itdﬂmm: e choeme|

Eﬁ;ﬂw;ﬂ_ﬂ beating (34919 - 34530 mm| and tha dameler "o for the :ir
el ey . mim). Dimenslan "e” in the diustration can only change after an

The dgiamator of ihe king pia shoukl sise be measued King

| paris-are avaliable in one
Btandard Size and two ovarsizes. The bushes are groupsd in smise sizes, I the king
pin appears stil in good condilion, you will have o gelerming which sizs bushes are

Mifte]. Tre bes! solution is Lo lake tra kirg pin o the ris departmaen
bushes are purchased, unhum|mhﬂm“rlﬂl:npd!_ ¢ e fiew

The assambly of (he bont ase & camied sul s fol| owve.

= [Drive Me new bush into the slesring knucikle using & sultable dift. T
i . Take care 1o
ieave encugh room at the lower and in onder 1o il Bhe sealing rng. Waorkshaps
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e o specer sloeve for thes operabon which is placed in the posifion shown in
Fig. 4.3,

Fig. 48 - Fitting the kng pin buih, A spacer
washer (I} must be piaced In posflicn ie drive
(e bush to the comect capin with @ suilsble

mandiel,

« Fi the soalng fing on the upped
boaring, with the sealing lip fading
dow e g,

a Flace the sieerng Enuckle with e
thrust bearing and tha compensating
washer an ihe foni axls Esam ard
cesira the parts wih 8 dilfi of suRabis
Eameier,

nd &l The axbe beam musl now be
’ E;Lamm above. The bore of the axio peam erd misl be fres of
grease, Drive the dng pin in position, at the same Limé phserving thinagh e

bore ef the ade beam end thal the notch in the pin i in ne with fhe bore, Inaert
the secunng pin 16 secure the king pén.

Rt fha cap, secure i with the kecking rng and refit lhe grease mppe. Fil fhe
fyeddar bo the stearing knuckle (Fig. 4.5)

«  Reff ihe staering levar 1o the axle (9.0 - 10.0 kgr/Eh - 72 Bl ).

Lubrieats the ben steering knuckies with a greass gun unlil ihe gresss FMETges

from ihe gagps.
Al other perations ars earried oUl in Teverse onder o the remaval prosedues

4.2 Whee! Bearings - Adjustment

Piace tha konl end of the vehice ofi chasss gtarcs amd femowve the frond

. Push ;Ii brake pads awiy trom the brase dimc. |f necesaary, iemove fhe brake
cafiper, &5 the brake gisc fust rotate realy far o propar ahmok.

Feg. 4.10 — Remaval of the hub grease cap wilh
the special puller (Impe:t hammee}

= Reimove the hub grease cup, Nonmaky
@ puller, @s shown In Fig, 410 & imad
Othorwise you may feged an impad hammed,
suitabdy aitsched o ihe cap.

- Reter 1o Figo 411 and sSiscken She
sockel had clamp belt for the mut [2). Rotabe
thia whasl hidb avenly shd at e sarme lime
tighten the champ ful unid fhe Fub can just be

laste mallel
. :p:uﬁdnilrdtmln-rl.dwwa-u!nhm With & rublber o g
m‘;.u the end of the stub ade (3) 1o relesse any leRson 0 the wheel

Earings,
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Fig. 412 = Checling the Front whies
Emarirag enad Moal. A ciel gauge I} k&
allizhed with a sailtaiie leside (1] The
shylus ks placed sgainsd the el face of
the anie sl

Bawding wdjssiment
1 Fronl whaad hub
2 Clampel
3 Agls slump

Altsch » dial gauge ta the om wihea|
hub, a8 shown in Fig. 412 Set tha dial
gauge Lo & pre-lcad af 2.0 mm. The
Ghlis must resd on the cenre of the
Siub sule Grip the whesd hub willh Bokh
hands and move § in and ol Belooe
each check, rolate Be wheed hub a
few furms, but nol daring the aclual

maakurement, The dal gauge resding

sl be babwesn 002
If this Ji“m: Case, Bghien Ihe scoket hesd clamp bok to 1.3 MT{?HTE::- ;r'l:;
mplﬂ]:ﬂ;T F:mi}ﬁm: l:ﬂ-'lg i ihe wheal bearing clurln;u la
s , & must possible o move the washar bal
nul and the oter wheel bearing with o small serevdiver R

Flll the greass cap o &e inner
edge wilh whesl beanng greass
and ' over the wneal hub. Rafl
the whieel and lowes lhe venicle
Lo Bhe grasand.

Fig. 413 — The wheel beaiing sdjusting chemp
ﬂﬂ.-wmmlﬂnrlq.

4.3
4.3.0 Remowval and Instaliation 1
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Front Wheel Hubs

dack up the Fonl end of the vehicle and place chassis slamds undarneai he fnopi

ncke, Remove the fronl wheal on lhe i E LTS
SOE in gueslicn end r
cap &6 descnbed in ihe lest SeClion ar in other sulakie m.n.;zm e

Unscrew the brake calpes from the steering knuckle and suspend it with 2 piece
of wira o the froni suspension. Do nok allow Ihe caliper to hang down on lhe
brake hicsa.

« Remove the beake disc,

o Slacken Bie clamp nif (2 in Fig 410 wih &0 Allen key oz shesm in Fig 413
uhacsew e nut and ramese the throst washer undeeneaths it

Ramiove the whesl hub from the ade slumg. A light whasl hib can be remoned
with & slide Kammar in & similar manner 88 shown in Fig. 4.0 or @ puller & usad.
Thoroughly clean all paits of the whesl bub ard the aule shumg and check fof
wear,

[l there |8 ng need o fepiace the whesl bearngs; refil Bve fub & described bakny
CAnerwise refar to the nest pectian 1o replace the wheol bearngs

The yiwel fiub ia rafitod e felows:

«  Sighlly cosl the running stea for the of seal on lhe axle swimp with wheel
baafing grease, push the assembied wheel hub over the stumg and dive in
posiiien, using a plasc maliel

ingael the culer, wall preased baaning nio Ehe AUl @nd over 1he Sxde N Again
fap the beailng In pestion FE e hrost washer and seres on Ehe claimp pid

s Adfust ihe wihesl beanngs oy alieady describad

Fil Bie brake disc over the wheed hub and rof the whesl biaks caliper Tightan
s BesBE to 15 = 20 Hgm [ 137 = 145 fLE |

Fil the grease cap wilh a life bearng greass and knock the cap in posion
using @ nubber or plastic malket anky

Refit the wheels, lower the vehicle to the ground and lighlen e wheel nuts [0 14
= 1B gen (100 = 130 ALn.).

431  \Whneel Bearings - Replacement

Refer ta Figs: 4.14 and £.15
s Hemove lhe inner beadng race and the ol esal from ihe inside of Ine wheel

hub/brake dsc, Using @ two-arm puller, in 2 samilar Fmarner remoe the raeca ol
the inner bearing fram the wheal hub and the oufer raco af Ee oubter Bper role

beafing fram tha outside of Me whaal hub

Il necessary umesrew the brake dise from the wheel fub. To do this, clamg tha

h';:dhc inla a vice (scf-medal jaws] and remove the Alen-head pabis from the

Bearings cannid be re-used I ihe following laulls can ba detscled.

« The roliers of the ouler baarng cage show signs of piting. Naking of the
chiomium o similar defests

" Bearing roliers shaw siges of rust fingress af water or Imakineg ol aeal]

. Coleuration of the auler Bearing racs {fawerhaabng].

if & taper roller beanng must be roplaced, replace heth Dosnngs 3= & 8l Alvays s

bearings of the sarme mansfacture. |f b8 onginal bearings are re-used, make s that
besring races end bearing cages remain tagether, Eelil the bearinds 85 Tollows:

s I remoyed. refi e brake dise. Tighten the bolts i 105 — 12,5 kpm (75 - 90

i),
*  Frass or dive the outer bearng rces from oppesde sides inlo the whisl b,
using u suilabie metal dif
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Fig. .14 = Sectiomil whew of & fant wivesl Rib.

T Glsaring levai
& Fioim &da W

8 Trwck rod

10 Buaks dine
11 Spash stk
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Fig. 4,18 = The compomen| pats of o Bront wissel Rl

T Aste beam

2 O woal

3 Tapar iellai Lsiaimg
& Whea! bug

5 Tapar ralbe baaing

0 Thwus el
¥ Claigs

B Hulb greane cap
i Clamp bol

. Emear s bearings wih approx, S0 grams of bearing greasa. This must be
avanly distibuled befween the bearings and tha inside of tha hub (per hub]. First
fill the spaces betwesn the inner baaring wih he Greass, ingert ihe bearing and
SMEAT SOMD More Qrease into the erd faces of B rollers. Fll the ol ceal
petwesn the seal lip and the dust lip wih greasa and carafully dive the of seal
inka the rear of the hub, untl the outer face s fush, Do nol damage ihe s&al

- Emear the remaning greass inbo the auter wheel bearing and (ke inside of the
hutb {approx, 15 grama) and refit the whael hub a8 described in the sl sectan
Fiever us@ More greas s fan specfied, as this waill tey prasheed ol

«  Adjusl the wheel Dearing clearance as described in Sechan 4.2. Mok sure the
clearance iy adjusied corrasily,

4.4 Steering Knuckle = Removal and Installation

Siwarng knuckies can only be remaved afler removsl of the comgiats tromt axle, a8 1he
awte must be placed undedr 3 prese, 10 press oul iive king pin. The: mievant operation
are described In Sechen 4.1.1. Resd through the sechion befare procaecag, a5 the
arvds of Bye #xle Deam must ba healed-ugs o remode & stanring kruckle

4.5 Front Wheel Alignment

Cinly thve los-in setiing should be checked, Castor and cembar selling ihssks should
be carried sul b & doaler, The camber carol be adjusted The adustmeant of tha
easior setting |8 camied oul by maans of wedges which are earied In pairs batwean
e frord aadls beam and the bva springs. The wadges mus! be irseried wilk ihe smaked
#rds in difection shock absorbe,

Fig, 4,16 — Ssetiomal wew of e
speing  mownilng  with  He
pasltion of the adjosting wedgs
iy Ui casior ampgle

Rabownid nibta

Sprareg plate

Sy U boh

Leat saring

Al st il e

Al fomm

B W R -

Waddges ere avalable In 5
sizos, ke, pour dealer wil ba
in 2 postlien o seiect tho
cedTaot wadges, f the casior
mathing must be comectod

This s ore feason lhal ypoud
will mot bo able o adus! fha
caglar undi OLLY,
condiliong. Fig, 416 shoes a
sectangl view of e fronl

aele an one side, Wil the positich of edusting wedge.
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451 Toe-in Adjustmant

Tan-in is the difference i the dstance belwesn the ffont o
I the Irend wheals and the
Leut-uf Ehe front wheoks, measwed at the whes! rims and in the height of the wheal
e mwh&nw;h: :Lﬂammu are i ihe straighi-ahead position. The dimension should
ey : Pl of minis 1 mm, Ee, the dstance al the rear should ba
Excassive lad-dn of the frant whesis can be i
; SCagnised o wWear on the oulside of e
Waar
m. on e inside of iha tyres points fo excessive toe-aut, also calied negative

The loe-in can only be checked properly wiiy the correct [ Tt ]
backing geuge musl be avalabie. Dun'ul‘wm have the geomelry -;h::::e: l?m
epacialisd workehop. Procesd as follcws: e
= Turntho steefing info the centre pesiian
*  Place the tracking gauge against tha front of the wiheel in
i  ms, v height weh fhe
s and sed lhe gauge lo zem Mark the poinis where e geige is
= Pushihe vehicle forward by haf & tum of e whzdls urdil the ‘
twa poirds marked
with chiak are at ihe raas of the whesks, again at Ihu-rmhi#tpnml hashs
Apply the tracking gauge o the rear o the whaal rims and read off the valus. This
should be within the valuss given above, If Fis is ihe case, there & no nead ta
cany il any sdjestments. Ctherwise adjust the loe-in io 2 mm.

Hamps check that bolf irsck rod ball joinis can be maved Lo and fra
- Fe-check thie foe-in sefling a8 described sbove and lighten the clamps

4.6, Front Axle - Tightening Torques
Stesding drig link lo slearing |
SPHG U BRIl 1 0= 100 kgm
Sabliser bar lo front anle . S T e sl
Track rod bal joint nufs .. TN s a2
E'.I'l.lmrmt..h.:mm.ﬁ... e . B FamE o v A8 - 18 kgm
&ahu-ﬁclnwhﬂmhw l'li.lﬁ.l.u.". : ”.-....-I.I-._._.. i i e .1.“ 18— 20 kpm

i iy 4 5 - 12.5 kigm
Braks disc splashshiald |, |, Ii:::
5 Rear Axle and Propeller Shaft
5.0 Technical Data
T
ypao :::j.d axle with beal springs, hydrsulic

Lo B el gakb
: bamrr ehsortiers & abilsar bar
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il Capachy of Rear Axle
. Adle number 745 400 and 741401 16 Hras
- Axle number 741 404 and 741,405 1.8 bires
- Axle numbor 741 5 {twin wheels) 1.8 fitres
Hypakd gear ol SAE B or A3NE0

Type of il

faar spring par mumbe
Sheck absorber par number

Wheel Dearing charance

Depending on model version
Depending an model version
002 = (.4 mm [0y With bwin wheels)

Depanding on the vehicle, an aile wilh & single whesd on sach side Eypes HL G4 or
HL 02} or with twin wheeis (ype HL 03) Is filed lo the model ranga covaerad in this

marual. The arrangement of the suspensian i, howeaver, the same for all asies, |
el Bprings and talescopic shook absarkess are ised

5.1 fxle with two Wheels
514 Removal and Installation of Rear Axle

A sobd shrong mablla jack & required o resnove the rear Bxle. A Belper i8 a0 required
fo guide the axle duing removal and installation, Procesd as follows 0 remeve the

e

Rarmnue tha wihael covers and stacken [he whasl Auts

Place he rear grd of tha vehilcls an chassls slands, |In this cose {he slands mus!
not be placed undernesth the asle. Fig 5.1 shows varous posiions whese [he
slnds can ba placed.

Balewe thi wahicha remove ihe Iwo hardberake cables Sfar unscraving ™ nus n
ihe cenire of the comperaating ever and desengaging the spring

Pull eart the spring clips on the handbroée cable Mermediaie bearing, wneorew
the seciring oips (o the handbreke cabées on the frame sidemamiber and pull tha
handorake cables put of (he guide plates.

Unscrew bofh shock absorbers from the reaf dxde. The sxis must b lited ungi
the shock abacrbars are sipgnlly compressed

Fig. 5.1 — ¥iew Of Che chessss Trom wnderneath. 1 fo B shos whels chassls dtasds can be
PlReed urdar Hha wehilche.
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e Above lhe redr axle disconnect ko braks prassies ul
screwdriver sa shown in Fig, 5.2, W P Wl i e

:: I.Ih— The brake pressiie  isgulabor

ags i% meparated ol the wpgsd Ball jcint

i Scremolingmi) I

= Unscrew the Drake hosedo-brake
ppe  conneciion.  Countetwld e
ended spanner when slackening the
Pige union mul Knook oul the spring
pate mnd withdraw the hose.

= Disconnecl ike propesier shalt Nenge
lram the rear akle Nasga Maote thal

the shaft wil drog when the last boll is
ramosed, Take cara

Flg. 3 - Removal o Initalation of the
spiing "W bolEe The muls are jocaied &l
the batbom ol the springa.

=  Remove P& sping “U° ball nues
Irom below the axle (Fig 53} and
fednove e spfing plales. A helper
shouki Eu'ﬂthbﬁ-mhlﬂﬂ;,m
prawart | from Bling bo ohe gids.
LT T . Sloraly lowe
".,";:'._"_ﬁ." % o :mﬂr"—m' an the jeck
L Thu instafiation is caried cut as lollows:
= Wheel tha reat
wahicle, approximately betveesn iha centres of the e l-p'l-n:l:ll- MR e
® Lt tha &xle in position. The centre boils of lhe fwo Springs must engage Info ihe

locating holes n the axle. plsi
further urdll & Ia b full m';‘; ﬁfﬂ;ﬂ;‘:‘"“ ham takan place, fift the axie

*  Filthe spring plates and dive in the U bolls wi -
Lo wilhul damaging the thesads *L~
B can be Lenl in a vice to make them &, T nscossary. Haile.

Fg. 6.4 - Dilsconrecling the bials

framm the braks hoas connectiona, .

" Fit the puls and evenly lighben
thern bo 8.0 kgm (S8 Ab |,

. Refit the brake hose o the
refaining racke!, connect  the
brake pipe to the hase and tigilen
ihe union ml  Counberhald e
hexapon a6 shown in Fig. 8.4,

- ﬁrhrl] e sisbiliser bar (2.5 kgmi18

L] Heconnect the braia pressyrg
feguilalar linkage i

= Re-connes| beih shook absorbers, Tigghtter: i Auts 1o B.0 kgm (58 k)
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Ae-connecl the propeller shafl to (ke rear als flange
inmest e dwe handbraks cablas mbo the gikde plates and secise wilh the spring
chips, Screw the retaining clips [o he fame sidemembers,

Re-connecl he handbrake cables fo the comparnsating lever. The cables must be
adjuslod s describad in Section "Brakes™. I the read brakes have mmasnwual

adpariment, ad|ust the brake shoes. Finally bieed 1T Trake sysiam
Ciack tha odl Ievst in bhe pear aeche and | necessany cormect, Relill he mkle with all,

il it has bean drainsd.
Rufil 1o wheels, lower tha vahicls o the groumd and lighten the wheel nuis.

Finally refi the whaal coyers.

51.2 Axle Shafts — Remowval end Installation
The wheal mimst be removed, the vehiche mus] be fesling on chasses Sands. Procesd
= loliws.

Remove e brake drun securing screw and remasva e onem.

Oiscornest the rehun saring Tor the brake adjister &t ths bofbom of the brake
shis, A spacial tood js used in the workshop, Le. youl will have to use @ suftable
pair of pliors,

Unscrew the secyrng nuls for the Bearing cover thraugh the holes in e drive
shafl fange. Tha shaft must B umed in oder bo seach al raes, Make 8 note of
e fitiing direction of fhe nuls, as e few s (must alvays b replaced, coe
bielow] must b filled the same way found. Canafully withdraw the shafi. Afier
removal mark She shall in agcordance with the sde of he Wehicla, i bolh shails
aré to ba remowed . A Tifled compression ring detenmines the instalation,

Femave he gasket and the Draie back pale, Semellmes he outer race of {ha
{sper roller bearing will remain in ihe axie fube in this cass & aLiftakde puller mes

1 i o resmove I

Raft am axle shaft as folows:

ER Ehe brake carer plate 1o the rear anle and irserl the geskel hefmean the
bearing cower #nd the brake back plate. Make sure ihal e 0 =eaiing nng s

fittet 1o fhe suppedting ring of 1he fear &le shafk,
iFrser e rear e shal in socordance with the marking, b referio the felowing

rihm;

Fig. b8 - Filting am acle drive shafl

Mode: Upto a certain chassis number
e resr axie shafl besing & securad
with &= sheink ring. The shafi has bean
rodifisd (ater on and B Iocking plale
and @ shofted nul B used Onky fit the
e version, § = zhall has baen
repaced. The new shafts are madhid
wilh bwo arrows B Mha shafl flange,
indicating the direction af rotation = Le,
imake sare that the shell |s fitad to the
corect side |f weongly Fstaled, the

slofed rad fay come loose and Msor

Bide damags can take place
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= Align the holes in the bearing cover wilh the holes (n the brake backplale and the
rear axte butsa {Fig 551 and fit snd handighber the bolts. The nuls are salf-locking
end sl always ba repiaced, Tighten the nuts evenly acoross, untdl the Dol hesds
contacd ihe baaring covel and the cover conlacts the brake backplate, From this
patdlion lighlen each nul by a further % of a urn, uslil the carest Bghtening leeque
af 7.7 = 8.8 kgm (55 - 635 ft.ib.) has been oblained. Again Ihe shall Bange must
ba roladed accordingly 1o iksert & sackel wilh 8 shor edersion

L] Enpage the refurn spring with the brake adjuster, reft the brake dium ard [ the
mrculing scraw., All olber operations are camied oul N everss oidel o tre
remowal procedune.

513 Auxde Shaft Rapairs

1l & shiin® fing Is used b retain the shafl beaning, take the sha® 1o a wokshop to have
e beanng replaced You will Tind that e overhauled axle shall wif have & slotted mil
with locking plate, as Phe workahop will have cenvaerted il 1o the Baler version

If & slofied il 18 used o Secure [he besning € will be possible to replace tha baaring.
bud a5 o specisl wrench is required o obian the high lorque settng for (ne sloted na
(tood number 480 589 01 OF 00) and a spacial puller fo withdraw the beadng off the
anafl, we alae adsice you o have tha bearing replecemant carried oul in g workshop.
In bolh cosas v axle shalt will Be ready for instaliation os described abowe.

£E1.4, Raar Axde Overhaul

Many special iools and experionce s necessary to overhadl Bhe rear e and ihe
differential. Ta check the axle drive you can wscrew the reas coved (ol drained) and
eheck tha canditicn of e crown whesl and olhar pars for irajer damage

5.2 Rear Axie with four Wheels
521, Femoval and Installation of Axlae

Tha remeval and inslalalion of the fear asle lo carled ook in ihe same manner as
descéibed for the cther ades. Difforonces In the forque esffings of some parls must be
ohaaned These ene lisled in the ightening lorque tabie i the and of his Chapler,

522, Brake DrumsWheel Hubs = Removal and

instaliation

A peg spanner i requined bo remcve the laige slofed nul for the brake drum from the
asie fube. Althaugh & may be possible to remove the aul, but s will be dificul tc
Tignien the et 1o ihe Wgh lvgus seding during instaialion of the dum, The special
waench has the number 310 886 01 OF 00, There ora twe nuls ussd on Bie drumitub,
bt caly the other one & wery light. Tha inner nut s used o adst the wheal baaring
play. Provided you can obtain the above wrench and can obtain a dial gauge, precesd
a5 Nakons:

. Mnscraw ine nuis on e adiside o the brake drum and withdraw e asde oive
shal

= Using g samal chissl and hnock back the “ear” of the lodking piats ftem one of lhe

lets In the nid The special wrench s now appbed as shown in Fig 55 o
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glacken and remove the rat LIt off the (ocking plate and remove the Ener
with tiha wrench

EA - Sisckening jor lghlesing| of lhe
whee! bearlng suts with the aspeclal peg
BT
s Aomove e lhnes! washes placed

gver the bearng. The washar has a
lug wivich = Inasried Mo @ st In the
axle ube, 1o prevent @ frem relabion.

. Aamove e brake dren wilth oRs
hand, ai the same lime catching the
puler whesl bearing, as shown in Fig
5 7. If tha drum s difcull to emave,
release e brake  adiueling
machanism inside the beaks drum as desciibad in Chaptar “Brakes’,

e Fig BF - Remowal of s brake drism
" ‘together wilh The ouler whiesh Dearing.

. Gheok Ehe thrusl fing for sconng

marks. | i musl be removed, vse a oold

ehigal and spil it as shown InFlg 54,

- H 1B whesd baarings are 1o be
replaced, refer (o tha et section,

Fig. B.8 = The thrusi ring en ihe axle tube musl
e resnoved aa shiown,

The instaiation & carmied out as |ollews

« I the Hwust ring hes besn removed.
heal i ts appene. B and abids it ovar
ihe axie ube [use lsather goves). Fi
ihe brake drum over the luba.

L] Sanarsusly pgresse e puler wheel
Bearing willl bearng gresss nnl:l_l-irﬂll B
in pesition, wsing & sufabla pioce o

®= FH e thmsl washer, wih e lug
engaging wih ihe slot in the axle (ube and push i agasnel 1ha DEanng

®  FRmeinner wheel bearing mul and using the speciad wrench, Tighten It 1o 30 kgm
(F16 flib ) Motate the dram as you lighten the nut o selts the b-uurh_‘q:h._.ﬁ.l'tir i
torque has bean reached, slsckan The nut and then lighten A urdil it is jusi in
conlact with the Ihrust washes Fram this pesition slacken the nat by 18 of a lurs,
& Fil halocking plate and the auter wheel nul. Tighten the nul e 20 = 5 kgm {144

=160 ik}
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Fig. &% — Cneciing the wheel
clesrance. The dmim I8 moved to amnd fia,

= Fil a dial gauge wilh a sulable
brockat fo the brake drum s shown
in- Fig. 549, with e styius resting
aganet the brake drum face. Pul e
brake grum m and oul and obssree
e ois geuge |ndicabian, which
whould be bebwean 002 - 0.04 mm gk B
Il necessary, rfe-adjust the whosl e

bmasing clegrance by Hgalening or
sackering the nner nut (adjusting —
out}.

. HHh_lﬂ: IFig Learing clearance and M ihe bock plate, with one of (he hug=
cppasite one of e nut siole of the ouler me. You will have fo find o cufabls sl
an&mmelhunﬂfﬂ.m--mﬂdm-um knock the |ock plabe keg into the nul

* Coat the aufer caver wiEn Sealing compound and inser the axe shalt (nbo e resr
mifi luba, angaging the splines. Fit ard insert (e cover bolls and lighlben mem
ervgnly AcToEs o 6.0 = 7.0 kgrm (435 = 5051 |b.)

. Fi the whesls, lower the vehssls Lo the ground and lighten the wheel nuis.

523  Wheel Bearing Replacement

Fig- 5,10 shows the component parts of the wheel beanngs on one skde, The boa

can b replaced as flows: s

- Place the trake driem with the Aner lace ower @ vica, Uss & small dofl, Inseriad
ihrough the two bores 8l opposde ends and knock oul the dip plate from the
insibe of iNe dram

" From the outside of the drum dive oul e innes whesl bearing ard b ol seal,
usrig @ thin driflt. Apply the drill at differed puints aound the crcumfarence of the
bedfing. Afler removal of bearing #nd ol seal, drive oul Ihe besring race. Twe
grooves in the drum allow you 1o spply Bhe diff,

Fig. 510 — b panta on the outside of & brake drum

1 Bniks grum & Lok plata

2 Wi hasal miud ¥ Baanng ke
3 Chaur wihasl baarng B Ol seal

4 Thium! srinfes 8 Aula drive sha
& Boaring adusling i i b
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Flace \he brake drum onbo Ehe ouler face and remove e lsped roller beanng
cular race from the irside of the drom (sl drift)

+ | pne of e wheal sluds s damaged, you can diveihem sul from (he oulside.
COnly replace wheel beatings i pairs Also Aole fhat bolh bealings mu=t be from 1he

Eame mansachurar, I the oRgnal bearngs are fitad, |8 IFe Daading odier races ale
|aft b the droens, make sure e are fRled b Ihe original aida

The msiallalion of ihe beanngs is camed oul o= follows. Mobe that a quanbty af S0
prams of wheel bearing grease is required for esch drum

Fig. &1 = Fitting b (nrvid tapar 1aller -
Lading INbd 1P Biake driamn . * .=_-_.
L] M reamosed, drive new wheel boils * 2
infa tha drum. The drom can bo . - ;
placed onto fwo wooden planks

o emsure  unebsiwcied  In- 3 r
slallaton

+ PR ihe outer race of the bner |/ f e |
wheal bearng (mbo fha drum, L e -— - .-_x'
using & sullable dnft, apped e — |

against the owler edge Make o
sure tha race & driven in poslon
waltheoia 1ling,

- Greags the mner whaoel bassing and imsart it into the brake drom, s shown in Fig.
5.11 and cosf the outside af the bearing wilh gresss. Coal hie gresss seal Ip and
smear the outside of the seal will ssalng compound. Dive lhe sesl in position
il e outside |T Mus with e Drake drum face. Do nol damsge he se=al dunng
Inalalisticn,

- Srmaar the remaining greass imo the inskds of Bhe brake drum.

- Coai fhv ol deip plale en tha sular elrevmiaranss wilth saaling eompeund and T #
fo tha inside ol the brake drom,

#  Place the brake drum onfo the mmar face and fit the outer mce of the ower wheal
bearing into tha drum, using & sutakbds mandral.

- The biake drism cin now be inslaled. as descnbed in fha last seclion

5.3 Rear Axde Ol Level Check and Oif Change

A0 ol level check plug is fted ito the rear cover ofthe axe difve. A 14 mm Allen head

key |s required lo remove the plug, Tha surrnunding area of the plug must be cleanad

before the plug is unscrewed. The oil evel in the rear axle is comect, whan the oil can

b e o ihe lowes edige of the filler Mode, || necessary lap-up wih SAE 20 ar 85030

hypaidd oil. The plug is lightened fe 60— 1000 kgm (575 -T2 &Ik ).

Te change ihe rear axe oll proceed as follows:

= Drive tha vehicle for & few miles fa warm up the ol nthe ake:

- Fiace tha rear end of Ehe vehicle on chossss slands and imecrew the dran phig of
the posilion shown in Fig. 5.12, using the Allen key menlicned above Again the
afes around the plug musl be thoroughly ceaned. Teke care i the ofl &= bal, & it
will shat oul immedisely,

. Clean Bhe cower of e Axke drive and urscrew b levalMiler phug {1 n Fig. 512
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- Clean he drain plug and 18 # (maybe wiih @ new sealing sing inte the axe.
Tighten it to 8.0 - 10.0 km {47.5 = T2 N.8.).

Fig. 613 — The location of the ol
mﬂm-mmmmumﬁw

= Fillthe rear axlo wih the specifiod
off and the quanlity given In Section
5.0, dapending on the mile lypa, Tha ol
s be level with tho lower edge of ke
filer bare.

=  Clean the fHer plig and & and
tighten il ko the lorque phien above

5.4 Propeller Shafi

The removal and instafalion of the propelier shalt s stralghl forwand. The shafl &
attachaed &1 each and to flanges on the geabox ard the rear axlo respaciivaly,

Propeller shafts are normolly mnol sverhaulsd, bul your ME daalas may ba abie s
&dvise you if the universa joinl bearings can ke replaced,

5.5, Rear Axie - Tightening Torques

=hock absorbers, tep amd boblom ., ... ..o ool R ol
Slabiliser mounting bearings:
- Adewihiwewheels ... ... ... ..., ..., ........... 25kgm
o Aie vilth four whaels , . ... ..., e R R T voo o /5.0 Kpm
Spfing " ball O ..o . Bilkkgm
W it e e e e vo s EG =180 hpm
Adle drive shaft coverloaxefube ... ._..............._........ T.7-88kgm
Slolted nud forawleshaft ., ... ... .,... .., e Ry . ]
Aule shalt (with twin whesls; . .. - = )
Slotied nut for brake drums ., ... ..., 20— 35 mpm
Cover to rear axle howsing ., . .. TR e . 40-50kgm
O filey snddrainpleg ..., ., L T seenen 2B =100 kpm
|6 Front and Rear Suspension

Front axle and rear asle are ffled with leaf springs. Bath asles hove o stabifiser bar
Tha Faliowing mainuclions are valid in peneral fof bath axfes
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6.1 Replacing a Leaf Spring

«  Jack up the vehicle end In guestions shd place stands unoermaaih the chassis &0

Bocondanca with Fig. 5 1. Remove the whes!,

Whan removing 8 rear spring, delsch the wo handrake caldes from e caning

ol the companasting levarund disconnect tha relumn spring

Ruimaye Ma spring pates for Fio handbrale cable allachment aop the cehire

biackel and tha relaning clamps from the sidemembers and withdras the cabies

from (helr guides (only in the case of a rear spring).

»  Desconnes) the shock absorbar from the lowes mounting. The aede must be 1ifled

s#ghlly o compiess (e dampers,

in e case of the rear axie dsconnect Me brake pressure feguialor Enkage (aes

Fig 5.2).

- Discorned the brake pipes flom ihe brake hose as descited in he lasl chapla
{se= alao Fig 5.4 (rear axle only)

#  Unscrew tha stabiliser bar from the axle

»  Remore fie nuls from e spring “U° bolts and remave the spring palea (refer io
last chapher, "Removal of he Rear Axde™)

. Saowhy [orener the axie on (he |ack uril B i free of the lead spring. Hole the posibon
far the cestor adjueing wedge, if s from axe i remaved

- Remove B apring mountings ot the front and bhe rear and taka cid e spring, A
beelpest iy hera b uisaful

M ona of the leaves has broken, enguite &1 8 MB dealer I 1 can be replaced; otherwise

replace the complete spfing.
Tre installaion s @ reversal of Bie removal procecurs. Chapars 4 ang 5 e specific

defais far ihe Installation of Be asle in queslion,

6.2 Shock Absorbers

Snock absorbars are socured with bolls and nats &l The upesr and |ower mortings
The axde mizsd be lited unlil the shock absorber i sightfy compressed, when a shack
alisorber & ramaved . The lewar moundng of a Tronl gheck absorber has @ apacer bush
and a washer batwean the mouniing epe and Ihe axie beam.

To check a shock absorber, clamp i verticaly inbo a vom and “pump” i up and doam
The shiuck absorber should show even resistance throughoul the travel. *Dead® trovel
rifquilies tha replacamant of the dampasr unit

The installalion s & revessl of the emoval procedure The lighltening lorgues are
pivan af the end of Chaplerns 4 and 6.

6.3 Stabiliser Bar

The ablissr har & boked fo the ade and the chassis, The remaval and Instalabon of
fhe bar can be socomplished with the vehicle resling on chassis stands, Clherwise
femowe the whesls (front or fear). The stands can be placed undemeath the (ront axle
beam ar the rear axie fubes.
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When fiting the stabilser bar ohsarve the tightaning torques. Differsnt |

- orijues apply to
the rear ixle, depending I two or four wheels are ftied. The ol of M front slabiissr is
lightened to 3.0 kgm (52 £.10). New rubber bishes mast be Nited

Refit and tighten the wheels, |i they hawa been i
. : ramowidl. In this cese obasng
fightening tevgues for the wheel nues e

|7 Steering Il
7.0 Technical Data
Type Recirculating ball stesnng  Wah power.
Mar. spesd of steoring pump mmnm Pt i
;u'rmpr&aﬂe mas. 5 bt
eisuie iekel valve opens al G5 bar mindis
01l capacity of mechanical stearing mm'nmlm i
Fluld capacly of power-assisted seering 1.6 litre
Tﬁg:pa of Muid umed As in suiomalic frana missiam
id used MB staaving fuid
6.1 Mechanical Steering
.11 Retnoval and |nstallation

Suable ball joinl pulers o separate the bad
Nt lraw lhe staaing firk
slegaing drop anm irom ihe sleering shafl misd be available fo rnnwnume uw i

Fig. 81 — Bsized engiie bammel |11 anu

vehick frant end (], The sird {3 js

uzed jo relain the parts in position.

= Open the  bennel  and
disconnec! v batiery,

= Remove e Golls attaching lhe
frond sed Map at the fop o the
tide panelling and unscrew of
he Boblom.  Unscrew e
radistor il al e radator and
prop g the font end fap and
BeCale @ with & self-made atrul |t 0L
88 shown in Fig. 1. We [TTJT =0 ™~
assuma, Nowsvel, that you will know hiew io i ug lhe from end o |r1i'ru1

. Sal b fond whesls in the staighi-ahaad posi PV -lq:uh“
tarzontady aligned. ’ = .

- Side up the proleciive gaker argund the wiversal joird
cnnecyan and slacken 1 remova ﬂH}DItIIH.Iﬂq:l‘ﬁIL WL

' lgnm.n:_fuw tha crop arm nut. The drop srm is Bie lever connecied to e sleering

all. Use @ suitable puley jo withars (ne arm. The pressure splfidie musl press

@ainst thi sieering shalt, the claws of fhe puller mus! engage besow the arm
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Urscrew [he steering and ihe mounling bracket fom the chassis sidemsri
and memares the complebe assambly, & the sama lime dasngaging the ahaaling
shaft from the unnversal jaint. Remove ine steering unll lrom the brackel, if 3 now
sleRrng i 10 be (Med.

The imsiallation of the steerng = & reversal of the memoval procedure. Note the
faellorwing points:

- If the steering has besn repiaced, @ E to the mounting bracket and lighten ha
bolis to 4.0 - 5.0 kgm {29 - 36 A.Ib. )

Posillan the slearing with lhe mounding bracked against the sidemamber, al (e
same lime engaging ihe end of the sieering shalt wit e universal join. 1 is
assurmed that e front wheels and tha stesring wheel are il |n the straight-
areid pasiion, Tighlen the mounting brachel bokts fo 4.0 = 4.5 kgm (25 - 32.5
Mib ) and the universal clamn ball o 32 = 35 kgm (29 — 28 fh ) Finadly 8 the
gaitar pver the undvarsal |ofml.

=  Fushlhe sleeiing diop &m over the sleering shaft. Drop arm and sieering shafls
are markng. The masks must be opposite sach sihar as shown in Fig £2 afer
the arm has been fHed, Fi the rut and tighten fo 20— Z2 kgm (144 — 153 L.}

Fig. 6.3 = Deoip srm and shesring shaf
we marked an seown and must be

e accordingly.

W Turm the sieanng whaes from
cena lock Bo e ol and check Eat
e glap Sorew on elch side
conlacls the rond axle besm. IF ths
Is M3l he case, chech e diap am
glighmenl once mere and et il
cormacy

All pther pperatmns ame camed auf in reverss order. Check e ol level in e
sloarindg box &5 descrebed in Seclon 6.4, Afler compleled (nslakalion lake the van
an the road and check i ihe slearing whesl spakes sre corecly aligred If
necessary remove tha sbearing yhael {puller required) end refil i sccordingly,

-

6.1.2 Steering Linkage

Eﬁ'p'ﬂ‘il slesring crop anm, alse known as pliman anm, a steering drag bk ard & rack
rod aem usad o fransmi the movemeant (rom e stearing. The conneclion botwaen thie
drop amm en he sleering box and the steering lever on the stesring lmwckle & by
mears of the stearing drag link On ihe olthes sade of the sleerng lever pou will find e
ball joint connecion of ihe irack rod, whch 5 connecied 1o the sleering kruckin
an the cpposile sda. AF connections of the siesring drag link and the frack rod 5e
ball joinis, secured by castellabed nuds and spil pins.

Ball |oird sbude nee separsied with o sutobie bell il pailer, The fellawing feat
oascribes inmone detel the eplacement of soma ol the pats

Stvaring Drop Arm
Opan bhe bonnel and WY up the frond end of the vehicle apd secwe inthe Bfed postion

- Rwmove e casfellsled nul escuring ihe stearing drag link ta the drap arm and
= parate the bal joint stud from the end of Be drop anm

w Uricres the drap gnm nul 8nd using & Bavo-arm puller, withoraw 1ra arm fram (ke
end of the sieering shat. Orop arm and siesring shal end are marked as shown
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B s, howwewed, sometimes difficull fo ses tha maneng and wo tharafene suggesd to
mark Ihe fiited lever and the steeriag boa housing with & spel ol painl 1o faciliate
the mstallation (proviged there & ne need 1o bum the skeering shafl). Oihermise
woal Wil paed & emall mimar when filting Bhe drop arm. Moba that the orop arm
mal lhe same on all vehicles. W replaceman s necessary, guobe e model and
Hhe ciassis number.

'-"'3.,‘ o —— WP
S ..-.-. I” "'1-!-.."-.. . S 11
. - - i

L g .:1.31
a2 e

Fig. 6.3 - Sectional view af the mechanics sieenng.

I Socwing ring T Deoxp arm shaft 13 Adjusling nremes
2 Thiusdaed ring & Giwnring box Bouwming i Lodskiin

3 OH gual B Shesring aul 15 Bamaring buss

4 Bdodiing vwal i 10 Tugar inlier bearing 1B Sacuting ring
B Acdpiswliag ring 11 Bl gukds 1T S vk
6 Tagul mber boasriig 1] Houslg cover BB Ol sl

#  Check the drag ni ball joint rubber caps. If they have boen damaged during e
Juird sepaation, neplace hem, B the damage is of an earlier nahee, replace lhe
bail palnt s deseiied baliw,

#  Thoroughly clean the splines on the msids of the sleafing drop arm and (ke
cutside of ihe drop anm shaft em of of grease,

= Place the steering drop am over the shafl, cbserving the aigrment mancs and f
and tighlen the nut. Use a socket and & Lorgue wrench and Highten the aut to 20 -
22 kg (144 = 150 Rk

. Re-cunnac the sleering drag rod, Bghien the casteidated nut lo 7.0 - 100 kgm
(505 = T2 I} and i1t & naw spll pla,

Stearing Track Roo

. Withdraw the SR8 pins from the caslelaied nus on bebh emds o the frack rod and
using & sulalde puller, &8 shown fn Fig 64, remove the ball joind shuds on both
Bfds af the lrack rod. The irack rod can now be remosed

. Check the runber cust caps in ine same manner & edplained for the drag link

The Ealallation i camied oul o reverse, Tighlen the castaliated nuis to 7.0 = 10-0 kgm
(05 — T2 R I ) and fit new spit pirs. Check tha #onl wheel toe-in after instaliation of a
new Erack roc
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Fig. 8.4 - Remoyval of (he weeing diajp
arm wilh ihe specls pualer, aharam an
the conmeciion befween drop link and

drop arm.

1 Sreefiing dicp am
¥ Pullr

3 Slesring deag Enk

E.2. Power-assisted Steering

Before it & dackiad (o rermoye the power-assiated sleafng due 1o beg of pressire, we
mdvise you o have (Be pragsure checked in & workshop, as special equipment =
recuiired. The foBoweng notas will give you some advice whan deabng wih the stesing:
¥ Originaly & stesarng iyps "L3Z I8 fried. You will ind (his stepnng type m modeis
0B8] and 3080
. & modified sfeeting was filled (o lale models and has now the type identficabion
“LE2 A°. This steering is now fitted io all modeds covered in the manual
Tha siearing fype is mporlant when & new il or 2 second-Band unit & ffled

The power-assisied siegnng can be overhauled, bul the work most be len 1o &
worgshop, Fig. 55 shows a sectional view of the sleering far reference

ﬂ;ﬂi‘-‘f Bt

'fﬁ-:ri'iu.;tnhnl

£ g et

Fig. #.5 — Sectional view of Ihe power-aaalvied aleeding,

1 Sketrieg box Bousing £ Raegutaling vakde 11 " wmaling risg
2 Stesiing drep armm shat T Baoaring cavar 12 Scimw ecrei
3 Eneering wom & Housing oovr 13 Adsiing scom
4 Stesting min B Dearing inses
S Pisten 1 Eanlisg ring
Tadd



B.21. Rermowal and Instaliation
- Jack up tha froml and of tha vehicle and place chassls Slan0s unssrnaath th
fronl axle Daam.

Fig. §F = The presiuie ppe (1] and tha
velurn pipe (1) e cofimecied as shown,
Tha plig (3} can be removed 1o drain the

= Open fhe Buld feservolr  &rd
resmova tha fiter insert Liging a syringe,
resmonva fhe Buid from me container. The
wyElam can alzo be drained by opening
the plag mext o the v Bpdraulc ppes
in Fig, 6.8, In this case siarl the engine
and lef { run for approw. 10 secords,
wnill gimp and reservolr are drained.
Calch & much Mud as possible from
iled okradning poind.
- Remowe e spi pin from the orag bnk nul, remove the nut shd separsls the ball
joint connection in similar manner as shown in Fig. 6.4,
Raler to Fig, 66 and desconnes] the Pegh pressure pipe (1) and i returm pips
{2l Closs (e apen connections in sulable manner (o prevent anbiy of foraign
Tt
s  Push ihe profeciive gaker #way from the sleenng shaft connection and remove
tha wnivarsal joint clamg bolt. Push the wiversal joint with the alearing shalt away
from ihe steering warm sha®, Sleering shafl and sheafing warm shafl have manks
which massl be aligned during asssmibly,

Fig. 6.7 = The arfows polvl la ke sscuiing
bdts Tor Ehe steeding.

=  Ramcwe the three boks shawn in Fig.
E£7 on the chassls sidemembar and
Taishve e stesring Lnit jogether with
the mourding brackel. I necesssry
remave tha stesring from the bracke!
{hghten e bolts to 4.0 = 5.0 kgm {28
= 13 f.Ib ) during Installaton|

Thee inssisliation is camisd ouf &5 follows:

- Sheeck ihe markings of the boll heads
(8.8 & 10 9) balora Installalon

- If separaied. it ihe sleering to e brackel snd then posifion Bescked and stesing
uni &0 he side memier, Tignten the bolts to 8.0 kgm (58 A0} f the boll heads
are marked with “9.8° or o 105 kpm (T3 o) I the heads are marked wih
“10E"

- Reconnecl the sleeing shafl o accordance wilh the alighment manks 1o ihe
#eering warm shafl, i the boll (@ groove B the shaft provides posbice
engagemaent} and lighlen the assembly to 3.5 kpm (25 .10}

" Check ihal lhe sbeanng drop arm and ihe sieering whesl ane n tha cantre
posiien. The sisering wheel =pokes must be in noizontal position, when the

three macks shown in Fig. 8.8 are signed, Whan satis/ied, 1 the prelective gaitar
oenr this sleering shall connection
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Fig. 6.8 = Check thal the aligament maiks are in
jire when ihie #learing is in he centre pealiion,
1 e g o sy

3 Sienting dion aem shall

3  Slooring deop &

- Fit the deain phig (3} in Fig B8 and
sighton 1o 8,0 = B.5 kgm {34 . &0 R.]
ard redl e tweo sheerirg fluid pipes

« Gel the konl whesls in 0e straighl-
ahead position and connect the

sleeiing drag Ak 1o the slesing dop s :
A, -.El.huul_ maving the wheels. Adjust the length of the drag link., il e ball
jedrd shid eaninat ba inserbed

nif, The tightening torque depends an the thread
) ;ﬂ:;rm;m:ﬁ::ﬁ threed ara :llguh‘.u'red-tu i1 g (BO Mk ), nuts wilh MI16
Fhread ara bightened ta 12 15 kgm (B5- 106 A0}, nuis wrilhy W1 B fheeacs e 16.5
- 205 hgim (133 - 148 Rk, Tighter iha nut a lillle mofe, lf_lhe_ & pin cannod be
rsarbed . A e nu most not be sisckened, by e spil pin @senion beefore the
upper limit of the applcables joroue is reached. in this case you will have S0mE
pcope b tighten the nut further,
«  Bieed the stesning system as described in N et secton,
- Turn iive siesring Trom one slop (o i other and check il ihe sfop boRs confact
ihe from Exie pads on each side
. Firally check and |f necasaary adjusl v tog-in sefling 85 desaibed in e ==clion
dealing with the frol Suspenaion., N ——
andl check the comesl posiion of tha sleer ;
’ ﬁmrTEﬂ fhe stearing whes! (Section £3) and reft il In e carest
poafion, Tightan The rat fo 6.0 kgm {3 L)

B.2.2 Bleeding the Steenng System of Alr

i hawe been
Tha staering system musl be bed of air when any of the conRecions
opened I:ITTl'I' hTmm e raservolr due toa low Nud leve. The abeanng sysiem

has a capacity af 1.6 I&res. Rieed Big sysiem &b Tallows, @ haipar is reguined

Fig. 6.8 = The reservoll kb e =t i
fuld is localéd next to the brake masded

Cylinder,

s Place W front end of the vehaie
of chassis slands.

® Remove ihe ressryoir cap and
lmie gl e fiker inserl Fill ibe
resarralr with sleering fuid 1o e
“Max" mark,

«  Sart the engine ard Wwin ha
sineding whaei a few limas fram
ane fock be e ather. As tha flud
lovel drops, Ml more fuld into the
reseryoir (helper), The system is




sall-bleading, Le, o furiher operations are reuarad, Imponant is Bat the Suid
leved ls always kepl above e “Min® mark bo pravenl fresh air fam enlenng the
syslem. MB recommends Dasron -0 ATF flukd.

* r{r:lﬂrnu&mulrraﬂ-n seering whieel unld no more &k Bubhies can b sssn in e

® Fit the fiker and the resernvoll eap. Urscrew the Cap ONcE mare and check he

fiid leved on Bhe gipstick. VWER Te engme runn , e fiusd |owed mausd
h-hrunlhaupp-rmlnmm-kunhrﬂp-ﬁu{m AT

6.3. Steenng Wheal

The removal of the sbeering wheel requites a piller, whi

. Which can be allachad wih e
exlieciar boks §0 fhe hub of the sleeing whesl. Afe: remaovad of lhe stsaring wheel
cantri phd remaval of the steering wheed il aflach tho puller in the manner shoen in
Fig. 8.10 and tighlen the cantra hol dnlil the whasl [s frea.

Fig. 610 — Remowai of th ilssing wiesl

Remove the puller snd mark bhe
poslion af the stesiing whesl on the
Eleenng chall, belode i s wilthdrawn
Tha inclallsion & a reversal of ilhe
remioval procedurs. Align the marks
made belore removal, The nul s
lightened to 5.0 kgm (43 b ).

6.4 Stearing Box Oil Level (mechanical sleering)

The ol leval in the sleering box must be checked as parl of he ,
The stoaring is filed with apprex. 0.5 bres of ob | | reguiar mairtanance.

To chiech P oil lavel, remove tha plig immodialely below e
whlveraal
check the o level, turn e slesving wheel fully 1o the ieft. it

hlripmmm:wlwatdwmmﬂi-ﬁmmhthh eogs
bere, Tocheck, either usa & bOrch or inser @ plece of wire bhr:mnl e

H necessary, top up ihe stesiing bax with (he specifiod od, 88 used by Mercedes-Bens,

6.4, Tightening Torques — Steering

SEeeding o sldemember i 3.5 =4.5 kgm

Ball jointusts ... ..., ., ..., o
Eteernig drop armomt. .o . . 7.0 - 100 kgm

Endrirgg wheel nug | A g s .....-.” : ””I”m-ﬂzg::'n“
Stewring crag lnk bl jaint rt (drap arm side);

= :14:rne-a.d b L : RS g S 11.0 kgm
= 16 thwead ., .. ..

- Mi8twesds ... ... .. ... .. AR s ':gg:;gin:::

126

7 Brake System
7.0,  Technical Data
Ty oF wyalam Ses descriphon below
Effectve beakang area
- Fromt brakes 300 &.cm.
- Rear Brakes - Mode 601 45 8q,cm.
- Rar brakes — Model 602 A5 2.00m
- Rear leakes - Modal 511 E70 ag.cm,
Tolal braking area:
= Mopdel 801 5% .,
= Model BO2 TS0 &g.cm
- Modal 511 BF [ &.cam.
Caliper piston diamalber, font brakes 44 00 mm
Viheel beake cyfindar pision cearselss, read Diahkes
- Models GO erd 02 15 87 mim
- Modal 511 22,20 mme
Frant Disc Brakes
Thickmess of brake pads, incl. back plate 1410 mem
Min, thickness of linings 28 mm
Min, thiokness including meétal plate &0 mm
Heake diso o emeder a0 mm
Beabke Disc Thickness:
= Al modets o Feb, 1988 160 mim
- Model 811 from Feb, 1888 2.0 mam
Min. Thickness of Hrake Discs:
= A8 models o Feb, 1388 13:0 mm
- Mipdsl 611 froen Feb 1088 180 mam
We'ear imé of brake discs, per eloe max, .05 mm
Hear Drum Brakes
Brake drum diametsr:
= Model G501 Z3E0 mm
- Model 602 2600 mm
= Moded 611 270 mm
bax. parmizsible drum dismoter;
= Moded 801 231 & mm
= Moded 802 2610 mm
« Moded 811 Z71.0 mm
bdax run-oul of dram face 005 may
Wieh e Brafe Shoes:
- Mended G0 350 mm
- Moded 502 53,0 mm
- Woded 811 B0 e
Thickness of new Brake Linngs:
- Rupair staga | ES mm
- Ropair staga i o.d mm
kdin. thickness of brake linings 2.5 mm
Wheel beasing cleararce DAz —0.0d mm
Sep main bexl

Basic adjusiment of automatic mechanism
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Brake padiBrake Shoo Linlng Matarial:
- Frant brake pads Tocta T471 of Jurid 544

- Rear brake shos Enings Jurid S48, Bedal 369 or Textar TO1T
Brake Masier Cyliaidar

Cylmder diameter = hodals 6 and 612 234 mm

Cyliruder diameder = Model 611 26,05 mm

Brake Servo Unil

Dismater - Models 601 and 612 B oor 9 inches

Mameler = Model 511 B inches

Hamdibrake

Brakes mimsd apply Wilan Randbrake lever = puled 5 nolches
71 Short Dascripton

A models cowvared in this manusd are fifed with & hydiaibe dualcircuit brake wath
yacuLm-oparabed brake servo wl. Fixed rake calipers with 4 pstons afe usad 1o the
frant whests, with drsm brakes of the e wheals, Thora are, howevei, dlfaisnces M
#a layout of [he brake systam, If fhe systam is fitted fo vans and pick-ups, b braxe
syatam Is laid-out ag shown in Fig. 7.1, if the vehicle |s wsed for the lranspon of
persons, the brake cicull & arranged a5 Shown i1 Fig. T2, As e ciicul sfawn in Fig,
7.2 con alee be fbed o other models, we will give you the major diffeences:

Fig. 1.4 - Bdake clicull for delivery vans and pick-ups.

1 Flaed Caliges T WWhoal brako cyfinds

7 Tarwlsim braki oplsior B Bephm whaes

3 T wutunim purmg U Bueuks adjimlar

4 Hiuko sersg ik A Frool brakn cocuil

5 Hrnbie pidssens o0 ik B Ras hmks circuil 5
i Pro-pressure valka 2 Yacuum sincal

# Ir b cipuil amangement shown in Fig. 7.1, the intermedisle pislon cicult acds

an the bont vwhees, the push red ciroit an the rear wheels. The lour cylinders of
each Bronl caliper are nerconnected, i the front brakes fail, the rear brakes il
operaie s Aofmal bul mars Biake fonce will be requied The sams applies when
the rear brakes fal, De he Inord whests will wark In the normal mannes.
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in the circull amangemant shown in Fig. 7.3, each push rod ceoul acts en baa
eyiinders of tha Trom wheel calipes. The ntarmediaie pislen cinoull ads on tha

twa remasining cylinders of tha Front calipars and on o recar wihesl cylinders.

«  Ifitwe push md circut fails. anly hall ihe traking force |s applied (o fe front ade,
while the regulated pressurs, depending on Fhe load, s fed to the near axle
brakes, I the irtermediate creut fails, the front wheel Drakes are anly oparating
with hatl |he brake torce.

The front whests are braked wih s brakess, Flaed onlipess with four pletars are wssd

The rear whesis hove drum brakes wikh manual adpistmenl of astomalic laka-up

machasiam, Brum brakes with automatic adiustimant have & plug at the ingde of the

brake back plate, marked "Automat ",

Al vahicles are fited with @ |nad-depending brave pressure requilator which 1=

connecied by means of @ linkage o the reas pale, & pre-pressura vals (bem "6 in tha
[lustrakens) retning @ fuid pressire of babyeen 35 = 1,2 bar afer the brakes have

Boen released.
Tha handtrake acts onto Lhe rear brakes via & system of cables

Fig. 7.2 = Bralue clrcult for mesdsls wilh pazsenger rans s,

i Fland cabpn T Vihaal biake cpindni
3 Tandam benks cyimbar B Braoke shoes

3 T watuinm permp 8 Braus adjisler

i Braka soreo sl A Froal brako cireull

E Mroks punisifs regulsice B Ruw hmke circul

§ Pro-juassune vaive T Wmcuwm ciidd]

7.2  Adjusting the Brakes

Ony the rear brakes requie adjustment, provided thal no automalss adjesiment

mechensm is iled The automabc sdesiment dovic is, however not the same on all
models, as assembles made by Mercedes-Benz ar Pere can be fitled. The operasticn
of i adjustes @ akso difssent, The pe af mechanism fbed can be recignised o
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the inskle of the iake Dack plabe, IF 8 Perrof sdjusser s ftled, you will ind a [piug with
the inecripion “AutamaiE™ I the back ples, i 8 MD adjuster i= fitled, & similar plug Is
Ixtad, which his howeear @ siof in the cenire,

A special adusting lever & used lo adusl the manually adiusied rear brakes. For the
puipose of the desciplion below wou Wil need a larger sorewdriver fo relade the
ddjusler wheals of he brake assembies. Again the adjusing mechanism can be made
byt Pstrol o LEE

Fig. 7.3 = The BGit relains e
aojusiing mechanlem oo e
brake back plals, # & Pefrol
bljuste’ & fifled. The &iow
hows e  plug for  the
adjusirment opening.

With Perrol Adjusters

«  Page b rear and of the
vehicle on chasss slands
{underneath  the ase
tubag) aRd felesse Ghe
hiandbrake, Lnd  the
adushing  nits on  ithe
erids of i Nandake cables 10 refeass he cabée bemsian

- SIH:'-Illurl.ll-lhl:l-Dfl.l'llli-ﬂjui{-urlllhiﬂi’ﬂlrlutrﬂkl:hi:-hﬁulz_lsll'l-mﬂm
;I-:kT-LE:qIHr: :F- -:F-m; e hesagenal boll o free off the adjusier in ihe

e plata, Remove the shivem b |
rpicbinpo e piug ¥ the anow to allvw access 1o the

Fig. T4 — The screwdriver ls insened inle
Ehe opening |ater removai of the plsg) fo
meirve the adjusting whesl up or cluwyny,
depanding oo fhe sale of Ehe vehics

. nsert & screwdnver as shovn b
Fig. T4 belween twi of the teath o
Bie sofusiel wheel and UM e
sdfusior witl the brace shoes are in
:’rﬁumm-ut;”th“rim brake drum face
n [=FT1) H. birgke move the
ECPRwriaT N @ downward direction, on Ihe R.H. wheesl move the SCraviiriver
blade upwards, After ihe whosl Is locked, bighban tha bolt o 4.0 kgm (26 0.1k}
& Turm the adjusting whesl on each sda hask Bl Teibh, untl
ook bty rocyb by sdght teath, unt the whee! bturns
= Atus!the hanoake as described |sler on and lower the vehicle fo the ground
#  Frace Be rear end of the vehicle on chassis sangs {undernaath the ase fubes)

ond reicase fhe hamilrese, Und e
cables io rolaasa the cable bersian SdjLStNg huls on the ends of the handbrake

] Turn the plug at ihe resr of Ihe brake back
and (ake oul the plug plale with @ Frge screwdriver by S
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Fig. 7.5 — The arfowe shenw whers Ehe
i hirwis sdjusding wheels e located
e W8 adjusiers aie N,

With ME Adjusters

« Referring 10 Fig. 7.5 st
adjust tha frond and then the
rear brake shos. To o8 Ehis,
mmerl @ screvedriver baebwesn
two of the tosth o the
adjusting wheel, Turn  the
adjusting  wheol (with RH
Bvaad} urill the brake shoe i
I comlacd wilh  the  dmum
surface. From this posiion furn o
The adfusling wheals Dack Dy 5 eeth. This will gve the beake shoo lirings &
clesrance of 003 - 0.4 mm. You can measure the gap with & fesler gauge as
shown in Fig. 7.6, after remosing ihe plug newl to the kardbmike cabia ety To
chech thai the adjusfing whes| is locked i position, move (he wheal by cans lnoth
wp &nd down,

Fig. T& - Cheching #ie clwrance
befween the brake shos Bning and the
brake drum suTele.

. Chack that halh whesls can be
roiated ireody, rafi iha plig in
revares arded, aduel the handborake
Bl loseel the vahicle to the ground,

Mote; Srake shoes with autametic
takn-up dhvice muslt be adjustad @
Iivs  brada  Sluss Neve been
rapiecad, The ofisralian ls dessribad
In cargunction wih the replacement
ol the braks shoes

7.3 Froni Disc Brakes

Ax arepdy menboned, ficed brake calipers wih fowr pisions sre Med o the frond
wiheeals, The assembies consisl of o caliper cyfinder bofed righdly bo the tront axde

73,0, Brake Pad Replacement

If Eve remnaining beake pad material Bickness is less thon 2 mim (008 in}, & warning
ligevl will lighd wp in the dashbcard, Indcating that ihe brake pads mus e repleced. The
Thitkne=s of the brake pad Bnings can sleo be checked through the openirgs in the
brake cEwper @far ihe whesls hive been emoved. Proceed as foflows:
= E-;- b frant and of 1he vehicie on chassia stands (undernealh the frord asde
amif
. Using o suilable dift, drive ool e bwo rataining pins &s shown in Fig. 7.7 from
i Gilsloe reands e inside. Remove Lhe spring plale.
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® Remove ine brake pads. S6cking pacs can be removed by feading & wiie loop
Erough tha hales of ihe pads and pullng them oul with & shod pidl — do sof cur
yauwrEs on Me wire |

Fig. 7.7 — Remowil aof fhe brake pad

har bores, usng & piece of —
hardw'ocd. Thie fd  resevol
codd  pvarfiew  If nec

refmave some braka fiuid,

- Check the thickness of the biake
pad linings. If & has reached Ihe
fuckness of appice. 2 maiche
slicks, replace ire pads as o st
Hever roplace a single pad, ayen
# thie ramaining thres appaar le
B i osd condition

I brake pads have worn mare than expecled, there is @ possibility that the pistons have

selrad inside Use bores. in this case | may be ecessary fo overhaul the braka Cailpeis

oor v Bhen overhmided. The sams appies it the rubber dust baoks o the cylinder
haLsng are damaged,

retaining pina. ST
3 l_.l Iu'l! E_EI
*  Corefuly push the plions fnio f 1 iﬂﬁ!

Check the brake disc faces and clean them thoroughly before new pads ace fitted |f
possibis Maasure the brake dsc thickness and compare the fresul wth ihe dirensions
given b Beclion 7.0, if the minimum thickness has been resched, repiEce the dmc(s)
Hafit the Irake pads as folfows:

@ Clean the conles areas for the Wake pads inside e celper housing and nse
boin pads inlo the caiper.

*  Fiace the spong plate over the brake pads and drive in the retaining pins Fom ibe
melde lowards the outside. The ends of (he refaining pins have a clampirg
sleawe, wWhidh musl fold the pn secunsly after installation.

- Check the Buid keved in the ressrvair and fop-up i necessa’y. Then oparabe e
brako podal & few limes to sat {he brake pads agens! the broke dsc faces. fe.
check and | necessany correct the Nuld leval cnce mare.

«  Treal the new brake pads with care during the firsl 100 miles ar 541, FaManher
thal the new maledal must "bed I8° before nay reach their full pedfemance To
Speed Lp e process, trake 1ne vanicle several times rom a spead of appron, 50
mph ta 25 gk, Aliow the brakes §6 coal bebween sash braking opsaraban.

7.3.1 Brake Caliper - Removal and Installation

#  Push & blesder hoss over one of 1he bload serews in the braks colipers and irsert
the ofher end of the hose infe @ jar. Cpenthe blesd soraw Grd cpaais the Bifake
pedad unld iha brake Buid has been drsned.

. Remove Ihe brade pads =< desoibed in the kst secion

* Unachew the union il from fhe brake pips conneckian on bhe caliper, Closa the
open conneclions in suitable manner to provant enlry af foraign metsd
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Flg. 7.8 — The two bolls sscure the caliper

o the front aeke.
Unsarew (he fitirg boll and the lecking

pak, shawn wilh Ehe amows in Flo 74
and [ alf the calipsr, The baks cannol
be larchanped, a& fhey have &
difterert diamelsr

Tha insta®alion i carmed out in reverss
ardar Hoth bolts must e lighlensd to
19 = 22 hgm (137 = 158 Alb). Thae
brake syslam mus! be Bisd ol air e
Inest a®ation,

Fig. 7.9 - Explodied view of i beake calipet,
o Pislen

iE' ;:ﬁ wmﬂlﬂu ¥ Dhumt wauling ring
e Lo : ?ﬂdﬂhuTﬂh &
i Ralminng ps
E  Cylindsr sasl

T2 Brake Callpers - Overhaul

Balore a brake caliper s dismanted net the following ponis:
Thee twio halwes of the caliper mist nof be separaied,
: Alwoys replace the cylnder sealing fings aRar a calipel hias pesn dismidllid

These are canlalned in epeit ks
Hever refit pstons or the caliper il the sutaces shew aighs ol wear, pilting o

alber damages, i this case ft 2 new calpa
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Ly use he recommended brake Mukd, Naver use brake fud which hes besn
sfared for longar paniods,

Fistors and sealing rings mus! be coaled wilk clean broke Nuid or brak

belode instalalion. e

fig. 7.8 shaws an expécded view of o brake calper. Dismantie a cafiper as follows, but
first anduiie i & rapair kil can be cblalned:

Clamp the caliper indo a vice and femove the dust seal from cylnder and piston

(Fag- 7.10)

Femove the pistans from the caliper cylinder bores. ME warkshops use a mpascial
ol for ihis operalion, We recommand ba clemp three of the pisfons in posbion
and baw oul the femaining ona wilh compressed air {apglied fo Be brake hose
eennsciian). A piece of wood must be placed indo the calpes bere to preveni he
pistan fraom hilling the metal. Fingets mus! be kepl away lrom this ares This
mthiod, howsves, means that sach pislon mest be treated sepaately

Remove the sealing ring oul of the cylinder bores a8 shown in Fig, 7.11, using a
bkunt insfrump,

Theroughly clean all paris ¥ Ihe cylnder sppears o be In condiion. 4§
contmnid inihe repall sel must be used, e o

Fig. T.10 — Remove ihe rubber duiwt
seals In the manner shown froem the
end faces of Ehe pisions.

= Coat & new seakng ring with
brake fuid or leake pasie and
inmer o ihe groove in tha inside
of ihe calipar,

= Filll the inside of the dus! seal
Wil brake paste and sfisch the
uulhnlﬂ:plm

= FH the piston wih rolsling
mavemants ints ke calipar hoia

Fig. 711 — Cylinder sealing rings are
lifted ot wlih & small bt Imskiimeenl
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PFigg, T.92 — Thae rubbe dies! sesfs musl b=
pressrd I posfion with @ pab ol pher,
apsraiing o the palmeiple shawr

i | —
.:;,"-ili"—m!ﬂl._'ngm J

e

Fil the rubbier dissl seal aver the
peston, bal nade that two pestons
sl be fided, To spresd e
preszure avanly, & pair of pliers,

&5 shown W Flg. 712 is most
wumabie for thes operakion,

Thorpughly  ch=an  the braks
calipar. The caliper and ihe brake
pads can now be refdied, Reler
Lo ihe insdruchicna in the secilons
aarker on i this ssobion

T4, Rear Brakes
ARsugh e corstruclion of e brakes s simlar on &l medes, there afe, ol coufeg,
differencas babasan wehickes with Pen wieets ard four wheels on the rear abe. On
models with two wheets, the brake drims are sscured with 8 cross-randed screw and
can be ramaved afer Insmewnp the scew, I faur wheaels ar fitted you will hawve fo
fjemove Be difee shafl @nd the brake diurn, as has been desonbed in Be cheple on
the rear anls, [ & drim s diffcul to remove, release the rake shaes n lhe manfe
described for the sdusiment of the rear brakes (rrough the hobas on fhe inside of the
brake back plates, bul note the differences bebween Ferral and MB adjusters.

Flg. 7.13 - View of & rear brake sasambly, shown wilh as i':ll I?l{'llf-
prirg)

1 Bewbwr buok plats # Bupped ke
2 Baakm ahies adusier T Fedlun spring 1% Spiing seal

3 W] B oylinder & Felwrn sprng 13- Saring seal

A4 Trading beain shos 0 Falwinapdng 14 Shom hokl-Aoew #in
5 Leadng braks shoa 1 Pash ol
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Relesd 1o Sactian 7.2 for further detalls. Remove the brake shows as loliows afier the
drums have been ramoved. Fig. 713 shows a view ol fhe fitted brake shoes on ene
sida and should be referred o,

Fig. T.1d ~ Pagh the uppsr ends of ihs
Birake shoes apart Wl the push sod (5
the cenlie can be removed.

-

Fadar lo Ehi Buslralion and remove the o sgrings (T} and {8) wih & pair of pliers
af & screwdriver Take cane when remaoving the springs

Remave lhe brake shor hold-down pins from both brake shess To do ihis,
compress the spring, burh the spring seat by 90°, wlll the sl inlhe sealis in
line with the head of the pin and relesse the speing. The pin head wil slde
irrowgh 1he spring seat and the paits can be remaved

Full the two brake shoss apar
alb e uppar and Flg. 7.14) and
lisengege Nem cafelully from
he slols in the wheesl gyinder
pislong. Take care mol o
damage e ubber bools. The
push rod [(10] will ba roleased
and can ba memoved, Lit ke
brake shoes cul of e adjuster
cyirdel and uwnhook the reium
wpfing {8).

Disconnact iha bn'el an ane of ihe broke shoes e tha hasdraks cable.

Heple I engapement of the springs which will be foumnd dising remayal

Fig. T.16 = frrangement of (ke &prings an Ehe push rod.
I ihe upper wiew with BB sdjusbei, 5 e bower view

= | an M3 adjuster s foed, @ comprassion
#ping with spring ceal is fitted I

to lhe push rod, as it & ahewn i he uppor view
of Fig. 7.15,

# |t a Perrot sdjuster is fMled, nedner the spring
nof the spring seal ade Mfed, Instead a [eal apring &
fitled, as shovwn In Kl lower view of Fig, 715,

Ramows boll adjustor beds oul of lhe sdjuster
housings and clean themn thoroughly, Coal the
thieads with a good lang-lasting grease and sorew
them back into ihe adjusiers. Check thal fiey can be
screwid i and oul veithout heavy spols.

Felil the brake shoes as follows and compare (he

sssembied brake wih Fig, 7-13, to make sure Mal ol demE NAvE been fithad comectly
Engage the lever on the brake Shos wilh ihe end of ike handoreke ceble and
leosaly place B brake shog 0 peasRion.

Eit the rear hoe with §he hokl-dosn pin, the spring and ihe sprng seak fo lhe
brake back plabe The spring seal ks again fumad by B0" unkl the head ol 1he
el Bpnng can be guided throwgh fhe siel in fhw sping seal Then furn tha
spring seal by & quarter af & bum

Engage (he uppar relurn spring ba the rear hrake shoe, Lse B hoo, as shawn in

Fig. 7.16 and straich the spring until I can b enghjed
Elg. 7.18 — Reluin spings cin be Nfted
weith o wire hoob.

- Fi tha push iod bebwesh (e
trake shoes |n the manner shivwn n
Fig TA7. tm iha case of an S 1E]
adpusler, fil he spring wnd iho speng
gaat. in ihe case of a Perrol acjusier fil
tha leaf spiing Fig 7.14 shows delais
of {he apring altachimeny
] Ft me seconed Depke  shog,
angage ihe lewsd rebumn sprnge
and =ed ihe Drake shoss in the correct
f Fit the rebumn spring in tha
fRapner shown in Fig. 7.18.

&

Fig. T.17 ~ Filting the push Fod Detwesn
fhe Fwo braks shoer Make sure the
coiieel side Ik facing lowards the
outasde.

» F& the brake shoo hold-down
spring B8 descnbed for me o
brake shae.

- B an gk om A take-up
miechanism s fitsd, camy Tl:l :l‘:
foliowing operabona bo 5
shioes DHF;BIJ-BIE position, bl
nobe the diferences between 1he
tan typos

Fig. .18 — Wiew of a Pefrol brake shos
adjusier, Dimenslcas "a” ard "B st he

agusied
B Dl

i
Z  Adusting whow
i Tessxwming apang

Porrai-Adjusiar

. Fil ise adjuster in B cenire of he
eromgabed hole in the biske tack plate,
Tighten B beite fngeidignt, nal fully,
Tum both adusing soress inlo. He
adjuster 5o that Mer ends probrcde by
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ilvs ame ansownd. Then measwe the disance bebsaen (he twe Doks and &ojust

Fig. 7.1% - Measuring The gap Dalween (e
braks shos Rning snd the diam suifecs,
Tha check mawl be csnied caf on each
e Shioe.

« Fil the brake drum, nsen and
lighten the screw of e lhe
brame cham on models with Tour
wiheals, pe dessribed A Seclion
“Foear Axla”

=  To ceptre e brake dnam oves
e bake shoas, & will be necessany 1o adust the gap b on sach brake shoe. Te
di Uhis, nsedl a leeler gaugpe of 0.4 = 0.9 mm (hickness ole the openaing sHown n
Fig. 7.18 If the gap s nof the same on bolh sides, mova the @djuster in ihe
elongaled hale and then lighlen the boits fo 4.0 kpm (29 ftib,),

Fig. 7.20 - Dnensions "a™ and
"0" imusl De & L0 Wie values
pleen when biske shioes with
Mercedes-Benz adjusier are
TR1ed.

With Mercedes-Banz R rrpnresy th\_\*l:.l\ii'
Adjustor e
If the brake shoes or the s t‘%\ﬂ%

brake adjusisr have been
replasced, it will be necessany
to  carry  oul  cedaln
adjesimends o tha Enoe
sdjusiel, Defore e Drake
drgm can ks relfed Finst
screv the two adiuster bolts fowards ihe nslde o unscrew &, unlil dmension *a® in Fig

7.20 & 2.0 mm. Additionally dmansion “b* musf be sef bo 11 mm, between the

adusier wheal and ine adge of Me adjusier housing, The adjustmert s the same on all

brake drum digmalers

- In case of all modals 1 e raks diemes n sccordancs with the nsfrucbons lor
the midel In guestion, Ml the wheels, lower the vehicle to the ground and lighlen
tve wheel nuls. The handbrake musl be adiusted as described later an

= ARer the compleling all opsretions, road test the vehicls and operate the brakes
in e Mellossng manner, taking care not lo slesfera with cihier rathe,

e AN brake sysiem typas are dutomaticaly adiusled when the vehicla in driven in
Ehe narmal direction. In order o adjust the front disg brakes, apply the brakes five
Eiries when driving Fareard and five limes when dilving backeards

L B Mercedes adjusiens are ited, Be adjusting screw (or the lsadirg raks shos is
adjusted when diving forward, the adjusting screw for the trasing beake shoe is
ndjusted whan diving backwards. Brake the wehicle accordingly.
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7.4.1 Wheel Brake Cylindars

Wheel brake cybmders can be removed alled removal of the biake shoes, Remeve the
wrake pipe #l fhe itside of the brake hack plade and ursches e cyfinder from tha

plale.

ireel brake cylinders can be overheulad in nanmal manner, bul we sugpest bo fred find
out, If 8 reped kit s evadabie for your Typs of cylinder.

The eytinger 5 refiied in reverss order. The befs are tightened to 6.0 — 7.0 kgm {43.5
= B4 MLib., Tairly hegh lorgua). The brakes masl be Hed of sl after inetalistion.

T.4.2 Brake Droms

Brake drums can be fe-ground twice, before they mus! be replaced. The farger
dameler of ihe fe=ground drums is compensaied by Mg brake shoes wih owemsize
Brake shoe linings, which have a normal ihiciness of 8 mm. Linings with a thickness of
25 mm (firsl repalr stage} and 3.0 mm {second repair slage) are avaitable Brake
drums must be re-ground in &8 wishahop, &8 special mandres are regured o clamp the
drisms info & lathe

7.5 Master Brake Cylinder

Al models sre filed wilh 8 lenden masier cylndar with 8 doubde feservoir, slopiying
both cireuls of the dual clreull with brake Musd. The brake Enes are spiit as shown in
Fige. 7.1 &nd T2

The brake fud jevel is indicoted by meens of a waming lighl in the dashboard, when i
i bialow e “Min" mark

1.5.0. Remowval and Installation

The masier cylinder is fitted 1o tha froml face of the brake servo unk ard & removed

from 1he angine compastrment

" Push & bDi=sdel fose over ong of e Dlesl sciews 0 a Tonl iake caliger
{ramoyva the rubbar dusl edp Nrsl), suspand e alher end of Bhe hosa inbo A
eontaines, opsn he screw @nd pump the brake pedal unlil (he Syslem has besn
drainad,

Fig. 7.21 - Trke limed braie masber
cylinier,

- Vintharew e cable plug from fhe
brake Muid leval comact awilzh on the
gida ol the resernyail cap

= Carigp ine resservalr wiln both hands
and mave || o and o, & he same
time pullng it oul of the rublser
grammats in tha cyfindar
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® Discannes the brake plpes fram the cylnder and push them carefully bo one side
Chose the plps ends In sudsabla manner o provenl entry of [Grsgn masier

" Unserew the cylindar, & rubber saadng ring is insefed babssan oylnder and
broke servs unil. Tahe care o cobecl it Fig, 7.21 shows the cylinder as it la fifed
b the brake senio unil

Tha insfallasion is a reversal ol lhe remoyval procedaa, Always replsce the saaling fing.

Tighten the gylinder io 20 = 3.0 kgm (14,5 — 28 (Ll There | e nesd to adjusd the

braboe mafvo piskh fad

Finalty fil Eha resareoir and bleed the biake sysiem as descnbad laber an,

7.5.1 kaster Cylinder - Overhaul

Master brake cylinders are no konges overhauled A new cyinder must be fitfed if the
old ane fails Abways quaie the model and the chassis RUMDEr wWhen OfBerNG & New
cylineder, an cylnders are somelimes changed and a diferent cylinder may Fave baan
alivoated lo your part=ular vehlcle

T.6. Handbrake

T.6.0, Handbiake Adjusimient

it o mutomalic teke-up sysbtam & ftled fo the real brokes, adusl Ihe Urakes as
oescrived in Secton 7.2, belore (he handbrake s adjusied.

Tha adjusiment is caifisd oul 81 the canfre of the comparsaling lever al the undersids

of the vehicle, This is the mechaniam shown In Fig. 722 Procesd a5 follows 1o adust
the cables:

4
Fig. TE = Hendake  calde 1
anacEEnt undarnextn ihe wesicle ‘,.-""I 6 1"‘\,\
- Apply he handbrake lever a ,
Tosy lines, releass & fully and
then pud it wilil he third notch 5 e =

Engages, Frespeclive of Mg
many noiches the lever can

be pulied [3 “olicks™) i BT T

&« Place Mme ear end ol e fp
vehicle on chesss slands 3
(urderneath the ade tubes) [~
The whaels maisl be "in the |~ 2
B~

- Slacken the auter nal of the nets 02 ano tighten the Inaes red, untl ine rear
wheels are just Bndng when rotated,

«  Relpass the handbrake |lever and chock that bofh whesls can be rotabed Iresdy.
Then pull tha levar o he &* nolch and check (hal Beth wigdls are fully locked,
whian rotaled walh & fair pressure,

- Tigeten iha lochnul sgeensl the sdjusting nut, bal bake care not fo fen he
adjusting nut whilsl ooing S0 (hoid e adjusting nal wih an open-ended
spanner}

. Loveer She vahicie 1o the grournd,
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7.8.1. Replacing a Handbrake Cabie
Place {he rear end of e vehkds on chasss siands [underreaih the axle ube)
o Lipscrew the b nuts (5) in Flg, 722, dsengags the retum sprng and ire= lhe

i handbrais calbes from the comparsaling lever N
Remoen the Bpring pates from Lhe intermediale brackats {see Fip 7.23) and

remove the cables from Ehe bearings.

Pag. 1.23 - Atter remewal of tha mpring
pate, withiras the handbrabe cabile
from iise ciber side of the bracked

« Remcvs ke sping  plates
frotm 1ve handbrakes cable on
each frame sidemamber and
wihdraw 1he cables rom ths
ofhes shde {see Fig T.23)

- Ramowe (la raas braka shoes
&% desctibed earlier  on,
Hamove e brake dmms of
models wilh bein whesis =
deseribod in tha chapler on
ihe rear suspensian, bafons
iy i o e d ARCUNNG Refdw End

ped |8 fRed On each sice, unsoTEw s _

: la:-.:u-:hu- gy, Rememtsar that you may have W ressl [ha a:w-m_-r ::::
ingide the dnims, il 1 drum is difficut 1o remeved. Do nich fafce the drum, &

braie shoes may be damaged.
«  Diseannect the handrake cable end from one of 1ha Drake shoes
Tha mstaBation ia & reversal of the remetal procedure, Finally edjust e hardboaks @a
desribed above

I.T. Brake Servo Unit ) m
i Liread o dismE N,
urifts should not be dismanded, as spacial tools A& raq
eruku lEETnu tesst fhi unit. Diffensnt serv unts sre fited o '"E:Tﬁfm m
d.mmaummmmwnﬁumdmepmhw {
:'F:Jm of Ehe sarve unil o act will not affect e eificisncy of e brase sysem NI‘.::
course, addtional effol will be required for he same braking dalance b

mandaired

i ing. Jor whal ever fesson,
Mol |If copsl dewnhill wihoul the enpre renneedg,
rlrl':rrhlr ﬁ e vacuum in the unk will be used up after a Tew -apilil:a'i‘ir;ﬁ al l:|ra
brake padal and the brake system will from ihen apwands cperale wilbeut ety

aseistance, Be prepared fof Ris,

Fig, 7.24 shows the anangemer of e braka servo Ul Bemove Tha unt by refeming

ba this [strator:
. B amove e master cylinder &t aready described,

*  Disconnsd the vacuum hose fram 1he brake serve wnl.
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*  Disconnaect the brake servo push rod from Bie brake pedal, To do tha, remove
the lock & pul out the pin.

*  Remove the brake serve secwing ms lTom the nside and AN @ oul fom the
enging eaimpaimend cde

Fig T-24 — Brake merve unit asd mastes brake oylicer,

1 Benbs Mo cylircs 4 Beake padal T Siop Rghl serich
2 Brmke Bores Ut 5 Peds pincilp B Bewchei
3 Push 8 Fmham sping

The instafiation 5 a reversal of the remeval procedure, Tighten the SRCLFing nubs bs 2.0
=30 Kgm {14.5 — 22 Mk}

7.8, Bieeding of the Brake System

Blesding af 1he brake system shoukd be caified ol &l gy Lima that ey padt of Ina
wpidom has been disconnecied, Jor whabeser reasan, i aily ane of the brake circulis
(waliper or wihesl brake oylinder) has beon cponed, eilher bieed ihe front o tha i
circull. If both cincuils have been opened, firsl Bleed the primary ciout and Ban the

Becondary circull. Figs. 7.9 and 7.2 can bo used to follow the cificuils. Mole (had the

frant calpers have three bleed sciews. The uppar screw mus! be bisd firs), Flg. 725

showes e locstion of the three bloed screws of o frand caliger. The proceduns ghan

bdow should be followed and | should be nated thal an assistant wil be requred,
unless & so-called "ong-man” bleeding ki is availabis,

Adways use clean fresh brake fuid of the recommended specification and neyer re-use

fiad bbed from the system. Be ready lo bop up the reservor s2h Tuid (& brags baeding

ki wil do ihs sutomabicallyy as the operations procead, I lhe level is alosed bo fal
balow thie minimum the operations will have 1o be re-staried.

*  Obtain a length of plastic tube, prelerably clear, and a clean corkainar. Put in an
incn of twooof brake flud indo the conlasner and then go So ke firs! Dleed point.
Take off the dust cap and afiach e \Ube to the screw, immeraing the ofher end
of Ik buba inbe e Muid in the contanes.
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Fly. 720 - The lscsies of the thees
bieeding screws of @ fronf hraks

calipar
" Cipen the bleed sores abowl
Mree guartars of & lum and haye
your azsstant defress the brake
pedal firmly to &8 hell =xient while
you keep the and of e ibe well
boiow e Nisd level B the
container.  Walch the bubhles
armelging from ha fube and repaat
- | l tha aperatien urdll ne more ae
14 seeft.  Depress the hrake padal
; once mane, hold H o odosn  gnd
tighter: ihe blsed Soraw rmly

i:!: iii : = Chesk Ihe flud el go to

the nest poinl and repasl e opeatione v Me eame way. Install gl dusi caps,
depress the brake pedal seversl imes and fAnaily tap up ihe resenedns

T.8 Changing the Brake Fluid

Fhe brake fluid should be changed every two years, In general ihs is normally nol
camied aul, bul we Fighly recammand it if heavy Ioads or passsngers ars carried,
Empéy the brake system by opening ad blseding screws and pumping he padal. OM
fuic should be collected inlo a jar as describad above

AR (ng the fuid reservoir, Dived he system in thas manner describod above. in fhis
Eddg i s more important bo cheerve the fuld level in [he reserver, a5 § wil sok ragdly.
i is of advantage to have an additional halper, one to cpacate the brake pedal and
anofied one lo {op-up the reservoir

Make sura fo fit the rubber dust caps over the bloeder sorews affer the syslam has
been bied. Operate (e brake pedal & few tmes 1o chack the pedal pressure. I he
pedal IRs" durkng the pumping operstion, re-bieed the sysiem

7.10  Brake Pressure Regulator

The brake pressure regulsior can be edjusied. The job, however, must be
carmed out in & workshop, as pressw'e gauges are necessary ta check andfor
adjust the pressure seitings.

11 Checking the Brake Pad and Brake
Shoe Lining Thickness

The remairing Mickness of e brake pad and ihe biske shoe ININgs can & measirad
With the bvake calpers and brake drams fiked |n the case of the frard digs brakes,
"#Miave both wheals and check the ped fhciness Birough e “windm™ & the caliper,
A% Shown in Fig. 7.26. The Inings must have & minimum Bickness of 2 mm. |n he
=88 of the rear brakes, remove The plugs at the inside of the brake back plate (apgrox
¥itha centre on the LH. and B.H, side) snd shire a torch inlo the ppenngs. Tha edgas
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af the brake shoes can be sesn. If fhe (hickness of the Ining has approsched ihe
thickness of (he Brake shoa, replace the brakes shoes &5 3 Gel

Pig. 7,26 - Aler remavsl of the froni
whesl| you will be able to check the
limimg Hicknass,
1 Meisl cowai

2 RAatalning gEn
3 s pade

7.42. Vacuum |Exhauster) Pump

& double-acting wacuum pumg s bolled io the crankesse snd sapplies tho vacuum for

tho operation of the Brake senve wnit and all other auxiliary unils fequiring vesudm for

their operation. The pump i diven by meons of & carm from the injecion pont

advances on the fiel injsction pumg and ubricaled by splash all om e lubncation af

he angine.

The pump has twe separale suction croois (herelore double-ociing]. Tha fral elrsull

sunples tha brake servo unil, e sscond one suppies secondary units, | e lhe die

speed incranse inskde the fuel infection pumg (& ited) or tha preumalic stop conirod for

thi &ngine.

The pumg can be Tepaced a5 [oows:

- Famova all padts in lconl of the pump, e fan sfinoud (Cowing), cooling fan, ditse
bsh, alc. 1o croate encugh space for the removal of B pump

- Disconnec! the hoss lfam Ihe cenieslo

- LEnscrew T union nuis ard withdras tha ppe.

- Faimova ths bolls and ramowe the purmg Irom the franl of (e engine.

The nalaiation of fe pump & & revarsal of the removal procedure

713 Brakes - Tightening Torques

2.1-28kgm (16 - 21 flb}

21— 28 kgm (15— 21 fLib. )
1.2 = 1.6 kgm (B-11.5 b}
13- 1Bkgm(8=115RIb)
B0 - T.DNgm (435 - 505 i)
70~ 7.5kgm (50554 £1b )
19,0 = 200 kgm (137 — 144 A1k
45~ S0kgm (32536 #ib)

Erake servo unil

Mastor vake cylnosr

Beake plpe Lnion muts.

Biesclar sorees

Wheesl rake cybhders

Aduster (o brake Dack plate
Brame calper o sledring knuckle
Rad biake hack plate 1o axle
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(8 Electrical System

8.0 Battery

Viotage 12 vills

Palanby Megalive saith

Capachy T2 AR

Condition of Charge: -

- Fully chargad

- Half charged 1.200
Dischaipad 1140

T chack he wolt of Ehe baslery, use an adinary valimeler ard apply between the
twao baltery terminals: & volage of 125 voils or more shosild be oifamed

¥ & hydromeder s svalisbis, 1he specific graviy of the secirolyle can be chacked. The
readngs af all cels st be approwdmalely the same. A cel vl @ low reasding
rdicabes @ shod clreufl in thil particular cell.” Two adjacen] cels wiih A e reading
indicales & |eak babwaen these fwo cels,

A batiery can be re-changed, bud the cranging rate mast ne esceed 10% ol 1he betlary
capacty, |.o. 7.2 amps. The batlary must by disconneded from The electncal sysiem
Charge the Datlory until ihe specilic gravRy and the charging voltage are no longes
incrapaing wilhin 2 hours. Add dstilled water only, Hevar add acid fo the battery

The bevel of Bie babiery slostrelyio shoud shways be kepl ahowvs s lop of tha plates

8.1. Altemnator

8.1.0. ROUTIMEPRECAUTIONS

Tha vehicles coverad In this manual employ an afemaior and confrol unk.  Ths
wguipmsrd condalng polariy-senstrse components and the precsvlions beics must be

obseriad ko avsid damape:
= Cheak the baflssy polarity bafore connecling the ternirals. Immediate damaps
will resull to the sloon diodes from @ wiong oonneclion - even i oy

minenad asity.

. Hewver pisconned ihe batery or allematar terminals whilsl the engine s
funming,

* Wever allow B sRemalor fe be nofebed by (he enging unigss ALL conneclions
drE mads,

*  Distonnect the alernalar muli-pin conoecler before uming sleckic wekling
equipenant anywhere on (R vehicle
*  Disconnect the batbery lesds if @ rapid balory changeris i ba usad

* P an ausilisry batbery Is used to siard fhe sngine, ike care that the polarty is
eorract. Do nal discanract the cables fram the vahicle bafleny
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B REMOWAL AND INSTALLATION

Tha aliemater  iS rigidly sflsched to the englne. Remove as lolows

. Descannact (e Dakeny.

- Dizcannec ihe cabde harmees by withdrawing the plug ai the rear end of the
afemator. Also disconnect lhe sngle cable,

¢ Slacken the allernabor grive bell &2 described in the section dealing wih the
coolng system and U off the ball,

W Ramawe the two altermalor moundng bolts flam the locations shesn in Fly. 8.1

@nd i ceul thse allernator, 1 may (4 nmm‘ﬂn camy aut the cperations fram
below e vehicle, i it = Afficull 1o BA the aleinalor oul of the angine

comparment frem above

Fig. 8.1 = The afesnalcs mounleng boRs.
The drive beil has alresdy been femosed,

Mot IF a 28 lire engne = inbed, you
mray Fnd Lsal 1Fé Lar MOUnting S
wall inberfere wilh the plastc coalng fan
blades when the abermator is remaoved
il ihis is the Gase, (P60 (aInDw the lower
pofl mnd then IR Ihe allaietor 68
shiwi in Fig. 8.2 Than remeove the
cornpdele aRernator mounting bracked,
before Ine compieibe unit is removed

Flg. B2 — Remavsl of the slsmalor
wehani & 2.8 Jiire engine is tted. The
aEemMo |5 held as shown o
immave e mosslieg biscksl (FLH.

Rl .

Tre installalion of the alematar
ig a reversal of the removal
pEocedure. Take care o maae
Ihe eamed] conmedions,  Adjust
e divve bel hensan

B.1.3 SDERWICING

& Bosch altermator is wsed on the engines dead with in this manusl, havieg an eutpul of
F5 argps. Ve do nol TRCcommand thal ihe aitermaior or sentrol wnll should be sdpusizd
or perviced by e osner. Special equipment is required o e way of fesl instruments

and ihe incomesl apalicalion of moters coud resull In damagpe o the Crcuts
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The atormala is fitted w0 seabed-for-lin bearngs and mo rouine athenbon & required
for twication, Hasp the outsie of e alternator clean and do nod allow 11 o b

gprayed with wter or any solwenl

Fig. 8.3 = The enda of Me slsmalcs brushes
muist protnade by at least § mm,

Th& alarnsior DIush gRar runs in plain sio
nngs and the biushes kawe. @ long [
requining  inspeclion andy afler & high
mileage has been covered  To inspect dhe
Brushes, we recommend e remaoval of the
altsinaber, Take cul Bie beo sorews from
the brimh hodder assembly and withdraw for
mspecion, Messure the lengih. ol She
brushies, shown by "a in Fig. 83 if the
profruding banglh i leas than B0 mm [@.2
in.i o apprasching this length, mplace tha
brushes. Mew breshes wil have 1o be
sdlderad In positon. Wie would ke 1o FI:I|I'I|

aull Bl Il is nol Bn easy cpesation fo paide

fiva brushes cver i slig rings whan the slp ring cover |5 baing fitted

a.2 Starter Motor

A Bosch pre-sngsged starter motor with an oufpud of 2.2 KWV is fitted to Hhe modes
povored in this manual.

8.20 REMOVAL AND INSTALLATION

. Disconnect the batfery earth [growund) cabaa.
. Aamawe the starar motor mounting bafls.
" Disconnac) [ha slarter mobor cables fram tha - slarer molor salanckd swebsh.

WiEhdrarey (he unil Trom the vehicke, The unil mus! be puided pesl (e Engme
cressmomber, Til the motor so that the solenold swilch B fazng dewnwards and
then ramaove i sideways
iredall i tee revedrss seqguance fo removed. Tigden 1 slarter mobtor bolls ta 405 hgm
(325 fiib}. Make sure thal B mabing faces are clean befare boling up  Ra-connac
ihn weires and ihe battery ferminaks. Tighten the nut to 25 kgm (18 18 )

8.21. SERVICING

R may be of udn,-m-ﬂagg. o [ mn axchange starter modod ¥ ihe ol cng heas shawn faelis
Exchange starter motors camry (he sams wamanty &s new units and are (hecefors a far
batler propos tion.

Thee fodussd g fepairs can, howewes, ba aflemplid withow any probiems
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AN
1.2
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by
1= E51 STIERY
10 : 1 &
11 5 o
Fig. A — Secionsl vies of (e sarier molos,
T Asmaluie shall B ol B Pluminisry pear
i Ursgagwimessl loves € Calbon biwmh 10 Engogurman sgrisg
1 Taiednal, bafiey cable T Armature 11 Fres whissld chich
4 Solosasd syl B Puimananl magsal 13 Slarter moder pinon
Solenoio Switch

= Ciscunnect the cable Detwesn the solencid swilch and the stsmar mgtar lerminal
= Fram thae front of ihe scienakd swilch remeve the bolls and willdeaw ine swilch

from Ehe: startor malor, &l the same Ume disengaging the engagement lever from
the starder moler dive.

= Fafll the new ssilch in reverse odar,

Srarior Motor Brush Roplacemni

# Unssrow and remeve the cover from the rear of lhe starter mstor,

- Remove Bha had Befews seouring e commadoley t=raring cover,

. Romaove the “C° ip from the rear and of the armalure shall (screwdines),
remove the sunary parts and withorew the cover from the startsr molor yoie. If
MCESSEry nset @ sCiewdriver (o gel the parts apar. Remove the shims,

. Remove Me baushes from iheir bolders. The boush loscs &'s either screwed-om ar
soldered, |f they are soideied, you will have Io e Famiiar wih 3 Boidering bon
[eherwise lake the wall o an aula slecirical repeir shap to have (he bushes

replaced
® Repiace fe brushes as applcable and le-assmmble the slarer molar m fevorse
el [T

B8.2.2. Starter Motor Faults

Fallowing are a few 1ips 1o locate feults in lhe sdarting eyelerm belore the sfarfer motar (s
replaced;
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" Whan it ke is fireed fo the starfing poaifien, (e staner moter furms v akndy,
nothing tappons and Ears i orank e angive amd sfaps If The warning kghbs in
Ihe insinument panel are neary or fdly extnguished, chack the batlery. Lomse o
corroded cables on the starer moler, bad eadh connechion ae other causss. H
the batbery has bean connecied previously, chech the lermials for Q0d Consac)
Use & jumpes lead or gat a fow-start b0 star the enging,

- i tha wamning Gghts in e Wnsirumen pane eman "an” Band o fael Chek B fesd
#oum rtha ared of e stanter mofor, I s possibds that the ergagerser plunger af
Ihe soenoid swich & siicking. Lise a heavy apanner and knock sgains) the
oudside of ihe swhich, Somedimes this wil ires the plunger. Other causes are worm
Harier molof brushes or detective eonfscts in the solencid Swich |n bolh casss
mrmowve the siarter motor to replace the bushes and'ol the aolenaid s&ECh. I the
warning lights memain "en® and ro ciied cam be boord, check fhe cobls
connections betwean bablery and slarter motor

« I ife starfer molor s heand Io opevale wihout eranking the angine, uuspect &
damaged salencid switch, or the engagement mechanism, the starder motor
pnion of the Rywheel teeth are damaged. Try ta engage a geas, push e vehicls
basckwards and forwsrds & few times and Iry lve starier motor again. Oiherwisa m
A new ataries modor.

®  If the sterder modor Tspis” affer Wi eapne has sfamed and e Key has Deen
um&d (8 fse sormal postion, & efeking eolencd cwieh mosdly the cause for
the Taull jcantacts fall 1o open}. The ignition ewilch can ako be damaged
immacialaly swifch of the angine.

" IF éh larier molor pinicn “spins” after slarting the anging (howing nosel, swilch
aff the engine immedataly. n mosi cases a new starter motor wil be necassary

8.3 Headlamps

430 Headlamp/Side Light Bulb - Replacement

AR Tont buins are fitted to the rear of & ight unil. An “H4" headighl bulb = replaced as
Iolborams.

*  Opan the bonnet and from the mar of the beadight uril remeve the pigstc covar
by luming N indo the drection *2* of ihe asrow in fig B 5

Fig. B8 = Wiew of a headlamp wnil from
ihes rear. Bemove B plagtic cover In
direction {1} and ref N in dlecticn {2)

1 Vertinal adjusting scems

- Wi horeey the Tl -
cofnector fram e hesdiamp by,
push ihe bulbh hofder lowards the
inzkde, &l the sama time tuning & andi-
clochwine, Remova the bulb when the
buth folder i fes

. Fit the new bul inle the holder,
o ot tauch the bl with wour fngers

149



The bulls has @ localing 1ab which must engage properly. Push the bulb heider in
position and fum i clockwise

Fig. &6 — Hesdlamp bulb (1) ani slSeight
Il {2 At 10 e Bulb holder.

& To replace lhe side light bulb,
push it dewn and al ihe same
time furn i anbi-clockwise. Fig. 8.6
shows whime the e ks e
locaied

8.3.1 Replating a
Headlamp Unit

The headlamp unls are atiached from the oulside by means of fos serews to the franl
gaction of e vehicle, & shown in Fig. 8.7, The radialor grille miusl b removed 1o
remoys @ hesdiemp unit. Remember thal e headlamps mast be adissted. Wie
reenmmand Lo have the adjustment carried out 3 3 dealer.

Figp 5.7 — The mrrows poml 1o e secuning
screwn of & hasdlamp. Tha four smal
bracksls |1] secure Be headiamp [ETe
{Fe headiamp ousing (nod ihe same ool
maiel varsans)

To réglace the headiamp kens, remive
(ke fear screws (1) securing the rams
Budjusd Lhee headlamps pravisionally afer
inatallabian

8.3.2, Headlamp Adjustment

The adustment of the headlamps depends On the model version Heaclamps are
efilar agusted from lhe ouside by means of sorews (serewdrivar adustment) of from
fhe inesds by maans of screws with knuied nus. The adjustment sTangemen Tram tha
pibside requires @ screwdiver to be Insered through openings in the radialer grille
Cine sciew ks located bell al the lowar end, ive oifer one nght &l e upper end.

M the heactamps sre adpusted from e inside you will Bind e fwo knurled s on
cppasite Sl0eE of the headiaimg, & can be sesn i Fig. 85 Use sdusling scraw {3 o
move the hesdiamp beam up of dewn, use adjustieg screw (4} 1o sdjust the beams
framm lafl {0 righl. Refer to Fig 8.8 for the location of e adsting screws when 1
headlamps are adjusied from the oulside.

The headiamps should be adjusied with opical equipment and oy N emegency
hoald you ressl e headiamps,

«  Starhe engine and, If fitled, furn She gt besm height reguiaticn te poaition 07

150

Fig WA - The heachasnp sdjusting
screws whaen the besme afé sdjusi=d
from the culsige. On ibe kefl for ke
wartlesl acjusiment. on fhe hoflzontal
acdusiment.

. Oriwa 1he wehicle in front of &
dark wafl or gaage conr and
gwdich on ihe neadismgs. I
orly one headlamp roguites
adumiment, set the beam to
ihe same haighd as the obher
headlamp:

- I boln headiampes mus] be
adjusied, lranster ihe cenlre point of #ach headlamp fo fhe wak or doear by
measiring fram the proumd o the headiamp, fhe  dmension  belwean e
headiamgs, sic. The vehicle must ba 10 maway from ihe adusling area Frupare
fhe arsg I accordarcd wih Fig 8.9 Mark the hesdinmp cerkie gaint "d" through
& line “F=, slber you have messuned e dislancs fram tha graund fa the kesdlamp

wi, e

=i ___ e izl

— —

Fig B9 ﬁmlmmwmhmmﬂu;dﬂ (ST EIN
& Mark s second line "A* B cm halow line F. This s (e refereice lino [of (ha
dipped beam
s Fiam ke vshide cantrs (ne "W mark [he centre paint of each namdlarmp wilh 8"
for khe high beam and *f for the dipped bear.
*  Swiich the headlamps to high besm, place a blankel over one headiamp and

check ihal the Eghl beam & identical wih the centm of ihe cioss ™ far e
headipmp (n questian, If Ahis 1 nol the cass, adjust the hoadlamp wish e

nifjusting screws alawn

*  Check the high besm adjusimend of the olthed headmg in the same franner

* Bwilch e meadiamps bo dipped besm and check hal the Fght beam is identical
wih fie bne “a” of each headlamg
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Note: Have ihe headiamp adusted checked prolessionally at the earkesl cppoariunity,
DOinly cansider the above inslruciions in en emengency

8.4, Windscreen Wipers

The healet box musd be removed fo gain sccess (o the windscreen wiper linkage  and
e wiper arm spindie bearing onthe RH. sikde. To remove & wiper finkage, use a
screwdriver as shewn in Figd.10 to mmove || fram the spindle bearing or the
windaciean wipar molor leves. Push the linkage i posilion dunng nstadation,

Fig. 898 - Wipsy Bnksgées =ia
etpariled wilh a screwdriver as
e,

To romowe ihe wiper spindle on
tha A.H, =mide, remove tha wslper
arm kom the outside, remove ihe
nut secwing the spinde bearing
and remove the spanfle lrem the
inzide.

Tha LH wiper spindie bearing
can e removed wilh the nealed
bax In position.

The instument mset must be
removed o gan access for e
femoval ol ihe wipsr mobor (2
screws @ the top and 2 &l the boflom) Swilch on the wipers and swilch off the ignilion
KEY a5 S00N A8 e wiper amms are on e L.H. side. Wiper motor and linkages can only
be replaced i Wia pusition

)
Fig. B.11 — The arows show whets tha }’{]l g
securing screves for the wiper motor
AN ol i -

Ramawe [he fnkege connacted i -

e R H. spidie bearing as shawn

in Fig B0 and urssrew e fclor [ : : ~

frien b brecked The securing boks ; ] g

are showr in Fig. B.11. Remove the £ "'

cabie  Cochel play snd remove B

frva metad with the inkage atached, l;

Remove the linkege from the mobor, NEFEr R

The installation is camied ol as v :

Toliows: &

= Push the shod wiper linkage o
eailo the wipar malar crank aim

= FlafX (e wipsr mctor with ihe Inkage and Dolt in posilion. The lever on the molor
shaft and fha finkage musl face towards e B H, spindis Dearing,

=  Connect ifw nkage to ive RH. spindie baaring. |1 this sppears diflicud,
diaconiect fha cable haress fom the heater box eonned e linkage and fe-
connnec the cabie harmess

. The remaining oparabons ahe caned oud in revarse ondes
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[ 9 2.4 Litre Diesel Engine - Type 616

The abive angine ia iRled b modsis 2070 and 3070, The following ssclions covar the
main dfferences of (ke engne, compared with the later 601 and 802 engnes.

5.0, Removal and Installation of the Engine

The ergine |s remaved logsther will Bre ensmission. Follow ihe operabions given for
e olher engines

a1 Cylinder Haad

89.1.1. Removal and Installation

The cyinder head must ordy be removed whon the englne B ecd The head is

ramowed fogedher with the inled and the sxhaust mandald. New cylinder head gaskets

&8 wrapped in plaglic und must only e unwiapped (sl before [he geskel s fited

The cyfinder hiad can ba rersoyved with (B engine f[ited ahd [bese opessiions are

dasfiDen elow:

= Place the engine bonnel nlo vedical posion as described during the removal of
the engine.

* Cain the cocling systam [Secton 1.8.1).

Fig. 8.1 — Tha Two Dolis skows By Dhe
aitows anciure e sl 1B Lo b engine,

=  Remooe e angine cower In the
drivers cabine, folowed by the
cylinder nead covar, A slickdng
oyinder head cover mus! nel be
Treed by TApPING It wih & Rammer.
It difficut o remowe, try fo urstick
i by pushing i by mand 1o are
side, Use & plastic maliat
carefuly, ¥ necessaTy

= Discomnast the bafery #arh
cahle

¥ Remove the teo beks shown by e arows in Fig 5.7 and Lake off lhe fuel fiter
Wil dacannsching the fusl hosss. Ony dconnec! the hose madng 1o e
injector Mo. 1.

*  [Descopnect afl coplamd, fusd snd vacuum hoses and fhe elechical cables
Cannected 1o ihe cyllndiar haad or any other unil on Be Bead which cannol be
remoived [egetber wilh lhe hesd.

& W an auicenatio ransmisson is Bed, remove The ol dpslick guide ks for s
Irmervs edasian from The inkel manifold.

*  Discornect the throttie confrol cable.  To do Ihis. remave 8 sscuiing clig fnd
withdrew |he long finkape lowards the rear. Urscrew the bracket and the e

speed regulating cable logether wEh the plasiic bush
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Fig.
and the liming chaln with & gpat of paint
bafore separation of the paris

-

Disconmedt the exhaus! pipe from the echaus! mandold fen
exflaus] pige rom the bracket on the (ransmission bl
Cemcannes! ihe inpection pipes. immiedislely cover tha o
n cannec

wiilable manner ba pravent anlry of dirk 8 ki
Feffiove the three hoses from the ihenmosiat hewsing and tha vant line

bafween
iha coolant pump housing end ihe exindar head
Rolaie lrul engine until the piston ol Mo, 1 eyindor s at lop dead centie |n lhe
fring position e the "0" mark must be oppestle the adjusting pin. A 27 mm
sockel can be applied bo the crankshast pulley ball bo rofate ihe crarkshafl Mever
atiempt |o futale the crankshan by applying & sockat 1o ihe camshad timing vehosd
Bolt. The cranksnaft must be rotated in the drection of rolation {efer (o Fig. 1.12).
Feamnwe the chain lanséanar as deserbed lnter on

Mark the camshaf sprockel and the liming chain o poalte polivis taa
Fig. B2, using & spad af padn, - S

8.2 - M the camshal Biming gear

Lirkcrasw Lhe camshaft sphocked
bl To counterhedd  the
camshaft againat rotafon, nsert o
:lrur!ﬂ scresvdrver blade oo glesl
bodl irko ond of lhe holes of the
camshall spfocket

Remove boiiy recker shafs, Tumn
the camshafl so that the rocker
lewers @ne nod under lapsian,
th-d_ raw the camshalt speockel and camedully lower ha Himl

ekt ¥ ng chaln irdo the
Famave e siide rall rom the cylinder head as described taded G

Irs By liming chain case Femove byo 0 boks 78" In Fig. B.3) . A & men Allen kay

:ﬂr;qurmturlmwnmubm A suBable gxtension must be wmied bo readh the

Fig. B3 - Tighle sagumnce los
Rhet e yiivtiar mﬁ._ Slacken thi
Boilts In reverse orel The bolts
marked with “a” are Ehi# B mm bolts
ielleavgid i In tha beai

=  Ungolew Be Cylindsr head
bolts in revarse order to the one
shown in Fig. 9.3 & multl-spline
bl misl be used lo slecken the
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llE. A narmal Alen ke
salabde_ :1.1 will Tamage ihe bok heads. Remove (Fe injectors o gain I:l:;-uﬁf:
iha bolts "4 and “5°. |mnedistery after removal of the Bofts messuwrs Ml lengih
i ihe dimension fram the and of the boll o the underside of the bot head i More
than 1055, 120.5 or 145.0 mm, dependng where the bolts are lcoated Feplace
lhe Dots. New boits have 3 length of 104.0, 1190 or 1440 mm :

NOTE: Cylindar heads ©f sarkar engines are secured will normal sockeld head bolis,
gnd a siraight Allen key is required fo wrscrew or bghlen them,

un off ;e cylinder hesd, | & hoist or other lifting equpmend is availaiee, hook B
rope (ot fvea lifing eyes and it off the head Hemoes e cpfindsr Faad

paskel
immedately afed removal, clean the cylinder head and biock surfaces of old

pasket material,
Il necessary, overhaul the cyinder head as described in Section B.11 after

wumariing

wresdall the cylinder head in ihe Tobiwing meanne;

Piace & new cylinder head gasket in pombon. Meks sure you obisin § geshel fo
this angénen in guaston {guole sngine number ard modael yaar

Place the cylindei hesd caredully in posibion, taking care bo engsde the doveel
sesves. Use a soft-taced mallot to fap the head in posilion

Coal the thraads of the cyfinder head bolis wilh of. 0 & assumed thad arigenal
bolts have been measured faf iheil re-use.

insed the cplinder haed bols and ighben them n Ethe sequernce shown In Fig. 8.3
in saveral stages, I standard sockef hasd bolls are fited, bghten the head 1o 2
borgiee o 1000 egm (¥ fib) uvsing & siredght Alen ey wih sockel  The
Eighbening Is carried oul = slages as Tollows:

- Tighten &l bolts in e cormect ardes to 7.0 kgm (SIS MR,

= Tighten al bolts i e cormect order bo 5.0 kgm (63 L1k

- ‘Wak 10 miriles,

= Tighlen al bolls in fe conect ardes to 10,0 kgm (72 fLim),

NOTE: The Buits are af differen| length and must be (ded sccetdingly,

« F eplinder hesd bols wih mul-tooth sockel heods we wmod, use the oomect mudti

spfine bt mnd lighten (he cylinder head as fallows:

= Tigiien &l bols in the cored ader Lo &.0 kgm {30 i)

= Tighten all balts in ther comest arder ba 7.0 kgm (505 L5

= Wall 10 mirates,

- Angledighien & bottsin thed correct tiphtening crder. To di s, imsart Hhe
ruili-spline R with ihe s0cked into each ball and M e lormmy bar s hal
it is I line wits fhe JorgBlading! asin of e angina.  Tighler the bal umlil
the tammy bar & at rght angle 1o the engine, La. 1he Dolt has been
tightening by S3* (14 of & hen) Tighten & oiner bolts in the same
mannar

«  Anglesighfon ail Dolls in ihe conect onder Dy & further 300

Fil tha two sockel haad bolls b (he inskde of tha liming ahain chamier and Lghlen

Aherm fo 2.5 kgpm (18 AAB)

NﬂIE:mu.wlm. haad sockst bols require no re-tighlemung after (he have seen ibeg
B descibed obove, Sockal bead bolls must be Bghiened after 300 lo 500 mies, as
described aboye, Tao do s, slacken each bolt in the ordar shews 0 Flg 9.3 and

Immediatesy re-tightan A 1o 10,0 kgm (72 ik

A,
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T

o Raefilthe slide rail o he hoed s descibed nbel on.

*  FR he camshafl sprockel togathor with ihe timing chali o the and al the
camshaf, making sure that the paint marks made during remaval are in line. The
sprocieat must angegs with s kare over e dowel pinin the camshaf.

s Fi the camshall sprocket boll and tighten bhe boll to 8.0 kgm {38 Rib)
Coudrterhaoid dhe camehal by inserting @ stong screwdiver biade or stesl bolis
through oni af the apenings in tha sprackat

. [Falil bha firming chain tensdaner.

H Refil lha rockar shaflt ausambly,

®  Check the marking for top dead centre for the Mo, 1 cylinder in the camshal. A
notch i@ machined inta Ihe camshal which showd Be 0 Ine with o mark
nr.-j":::limd ifko {he aylnder hasd. The abgnment can be seen by leaking fam

B

- Re-connect iiee Jluw plug cabies.

= Adust Ehe valve Cleasances.

. Rafll the injeciors and connect tha iyjeclion ppes
= The mmalsng operslions sre cenied 0 0 leverse order fo ihe Pemaval
precadurs

8.1.2. Cylinder Head - Dismantling

Tha Tollowing descriplion assumes i the cylinder head & to be replaced. If onty & lep
ovarhaul i asked for, ignooe (he adaional insbructions.  The cylinder hoad mus! be
removed
B shouidl D oled ol special teots- gre feguired to remove the vahves. A apdine ks
Taquiied to countarheld Bve valve spring cups (Ne 815 565 00 01 00} and bvo valve
“Lﬂhr;gl‘:llﬁlﬁ hm1;:mh;:1m the Mats (No. G156 888 D0 01 00) sre usod o
alacke maE n uti of Me valves. Froceed as folows
msmaning: e
= Hn’r_rnw all susasy pans from the Sybnder haad, Irciuding 1he inlel @nd sakhaurs]
manifolds
= Walves are ol held in posiBian by the usual vaiye coller halves, but by means of &
dame nut win locknut. Dome nuis have besn changed duing production and
ondy the |ater verslon s i. Wahkie spring cups have alsc bean meddied
{Fabruary 1561), The now cups are suilable or &l efgines

Fig. 84 — Counterhuold e valve spring cup
AR phnesT wihisn isinaving the valvaes.

Apply the spanner as shown in Fig. 3.4 Lo
counderhiold e walve  spring  cup.
Remove #he daome nut from eady of (he
valves, using the walve adjusiing
spannef, The lockmut bekw each dome
Nt musl be hesd wih 8 second spaniner
and san be remeved afler bhe doma rul
has been unsciesed, Flg, 85 [nexd
paps} shows & sechonal view o & vake
Witn tne posdtion of the ndiddusl parts,

Hemove the spring cup, wahe cpring, valve slem oil seal and B “rokacap”
iprevants valves from rodating), Vabee speings (one per walve) are with paint
Egeta. Only use speings with fhe same colour Menlifiestion of springs are
replaced. Remove val/e siem ol sealy careiuly wih a scresdriver or 8 pair af
plers
Remove the valves cne afier he obher oul of the valve guides and plrce Ehem
thair fitted eeder thraugh a piece of cardtsoard. Wirite fhe cylinder numises agains
each valye i thay s o be ro-used

Fig. B8 -~ Valve slem and valus spring b a
sectional view.

1 Dauna st

2 Lokl

A Valvo spring soal

4 Valvi spring

& Vulvo wheim saal

& Valwm

T Valve geide

a

« A Tew worde shoukd De sald abogt
Ihe camehafl. The camshall has
three bearings, sl havieg the same
diamatar. The camshal = located
n axial direclion by the No.o 1
pearing cap. Excestioa and Noal is
due o a8 wan bearing cap thrast

ol L

RN

h:l‘ —
& Camshals ate marked wilh ifenlfcabon numbaers. I & shafl s feplaced, anly fil a
shafl wilth he same numbser.

9.1.3 Cylinder Head = Cverhaul

The splinder head musl be thoraughdy cizaned and remaing of old gasket maberiad
ramaved. The ehecos and Inspections are bo he camiad oul as requred

@ Fig. B8 — WView of e carlier valve gaides
{#) and the later guises [B)

WL

Walve Bprings: Rifar o Paga 34
Sea Fage 15 doe sprmy data.

B T
T TR

-

Valve Guides: Valve guides for iniet
and exhaus) valves are made of casl
on @ have e same diameter,
§ A. ; Giides Tar axfiaiinl valves afe shodlei,
— .. r Vake guides have beesn modified n
Ihik lengéh during produciion and anly the shorter guides are avallabe as replacement
P8, Thess gudes anp marked as shown In Fig 2.6 and only the guides shown in the
R.H. view must be Mied ta angines covarad |m this manus]

Valves guides can e chacked ard replaced as described on Paps 28

Guides are remaved with a shouldersd mandrel from the combistion chamber sids of
the cylinder head, as shown in Fig. 9.7, If guides with nominel dimension can be
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Fig. 5.7 — Prasamg cul d valve guitde

uzed, drive them in position, bl e
dimension bofwean the cylinger heed
facw and ihe ower end of e vakle
guida i= 32,0 mm (126 In.} in e cass
of ihe inled valve guades and 43.5 mm
(1.F1 In) in ihe case of ihe exhaus
valve gudes. A tolerance of 0.5 mm (5
poissible, IF o repair  sige wehe
gudes are Afed, (he ncaling bares in
the cylinder head musl be reamed o

Fig, 9.8 - Mesusing the distance bebween
he cylinder head suwface and the snd of
ire Tiled valve guide,

io take the new guidas  Heasl Ihae
cplirdes hpasd I Loiling waber anad press
I e guidies unlil the dimensions given
above are oblaned. Measure the
Instalabmn heighl of ihe valve gusdes as
show i Fig 2.8

Hefore & valve guide is repiaced, check
e peneral condilion of the cylindar
haad The puldes musi be ieamed aker
InscaRaban, and afer the cylinder haad
hac cooied down, I apploable, o dseir cormedd internal ciameter, given on Page 18
Kode that all guides have ithe same nienal damsler

Walves maust always be feplaced if new valve guides are fitted. The valve sasis mast
B re-cul whan & guede has been replaced. If # s cbvlous (hal seals cannol ba re-
wound in e mesenl comdlon, new vaive seais Insams musl bs i0ed and ihe work
ehoild be camied oul in a workshog.

Replacemant of valve seal Insarts will require thal the oid seal nser & removed by
machining. The machining mist nol damaga the botlom face of the head recess.  As
this is & crifical operation, we adddse you (o bring We cyirder hesd to your Mercedes
Ceaaler who has the necoasary aquipmanl and expenencs o da the job. Flg. B.6 shoss
a valve gaat. & may be possible to sblain @ reconditioned oyinder head = exchangs fof
fhae old ane to @vold time delay, In ihis case remove all ancillary parts from the old
priead and refi them tofhe new bead,

Fig. 210 = The demenslon a7 mruel not
Enpeed 1.5 mimTar je-usied and new valves

Il Bhe wabve gaal: have bean re-cid, use
1he valve aind medsure e denengion 7a’
in Fig. 8.10, To do Ehis, nsell the wlie
Ino 1he rHFl!'Gul.'E' Borg and, w=ing a
deplt gauge, messus the gap belwasan
the cylinder head face ard 1he  valve
face, as shown mFig B11

Valves can ba graund indo Eheir ss=abs jn
the conyenlionsl manre

Fig. 85 — The mpoianl valve seal
diienalon s (Reler to Section 1.3.0.5
0 alve seal @ngle

b Wiilva saal eddih

Valve Seats! I tree carmsban i -
bE®mings ang excesslvely wan, fit
B new or exchange cyinder hasd "
In Ihs case lhere 18 ho nesd Lo
renovabe the valve seals

Check all valve seats lor signs of
pilting e wens, Skght indendabons
can D@ removed with & culler. If

this operaticn s camed oul
properly, there should be no need bo grind-in the valves. Use comection cufles io
biing the valve sealing area info Be centre of the valve seat  Make sure that the vabe
st width, given in Section 1,20 |s dblained, This again s achieved by using cullers
of different angles (15 and 607 Vahe saat insits can be fied fo the oyinder head

(warsshap)
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Fig. 0.7 — Maasuring me Gisance
efwman The veldi head eld and Fhe

syltrder hasd siurfacs,

Valves:  valves can bo cleaned
best wih a rolaling
wirne g Cheok the
valve faces for wear o
grooving. B the wear i
caly slight, valvas can

be roground 1o kel
oeiginal mngle In @
alve grinding 4

machine, bul make 3
suna ihat thare is ancugh malsla 168 1o hase an sdge on (he yabe heed

imir. 1.5 mmd 08 in,), as shavan by " in Fig. 912

Fig. 517 - Tha vale hesd edge musl be
msaswred befare n vailve @ reffed The
midnimam peimiseible dimeanslcn 15 1.5
TP

Measure the valvas in acconfance with
il values givan in Saction 1.30. and
replace any vale wiech B ouiside the
Emile gived. MNole the Following vahen
vaAlves arg I'E'FIHI:I}I]‘ Mg thal Theso
walves e rod Hied with sodium, as 8
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ihe case with ofher Mercedes engines.
Always guole he mocel vesr and the engi

rgine rumbser when oideding now valees, as
aiferent vaives are used These are mdrked by means of & number @ il end of The
salve sem. The valves are marked as folows

Inlat Walpes: E 616 02
Exhaus! Vabwas: A B1E 05

Samelimes | is anly required to replacs the axhausl valves, If ih
bursd oul at their valve heod edges. : b

Cylnder Head: Refer ta Pape 27, if a feeler gauge of more man 010 i
an be inseried, wied the rular i5 placed mwgw cylinder head, hhTr:‘t:lm:
hoad facs re-ground Il the meseurement is cameet el scross ihe Cylncer head, e
should be no gap. The men. height of the cylinder head must not be bes Ehan 84 0 fmm
(3.3 inj I the cylinder head is reground, commes! the fifling dimension of the vabves
8", Fig, .10} acsandirgly. This will, however, ba a b Tor tha ;

Fig. %13 - Dimension "C" showe the
ofrualon  af & pre-comBustion
chambei sbove e cylingsr besd
face.

A fther check must be carmed oul
an the pre-combustion chambers
for the fel injection.  These s
profrude by 55 5% mm (021 -
023 in} @b shown by "C" in Fig
913 Mercedes workshops comec|
this dimension by fifting  seakng
washers of dillerent (hicknesses,
focomact ihe pratrusden

Camshalt: Reler fo Fqn.
27. Note the folowing painis

#»  The rocker arms musl ba

raplaced il @ new camshall is filed

- Mm-mluﬂmzmmmnimnmunmmr
identifcation in tha shaf sl Eheck the

8.1.4. Cylinder Head - Assembly
The assembly of the cylinder head is & reversal of the disma
nck
fodlarwing poinls shoukd be noled: S eSO
E Lubricate the valve stams wih engine oil and insef ks
wilve guides. Y. - o
+  Malve slem seals are different for ddferent BNgEnes.  Maka sule lo oroer tha
coTacd seals. The repair kit cordaing fling sleovies §nd these must be used to fil
this H:I'nl. The sleeves are fitled over the valve stem belore the ssal is pushad In

160

- Fit Ihe walve spring and valve spring cobar over 1he valve and use (he valve (it
W compress the spring.  FE e lecknul and 1Hhs dairie mol in reverso ordor $n ke
temodE procadurg, The valves mus| be adusted as described in Seclion #.1.5.

g.1.5. Yalve Clearance - Checking and Adjusting

Marcades workshaps use special spanners to adius! the valve clearance
Tha clearanca Iz adarsted on & oald angine (010 mm indet vabses, 030
mm exhausl vakve). Differert values apply if the clearance check s cairiad
ol @n @ warrn engine (0,15 mm indet valves, 035 mm exheaust valves)

Fig. 8.4 - Ingerl ke Teeler gaisge o the position
shiosen By he &niow 1o chech he valve ciearances,
Tuaimi it cirmahafl to asl asch cam imls e position

shown,

Tha valve cleamnce & checked batween he
rogier arm fsce and the cam for the respective
valie, g § fealer gaugs. The fesisr gauge
misl Py @ ght B Tao oblaln he corec] valvs
postion M the check, roale the camehall unbl
thie poind of the cam s facing dowrwards, | e the
round saction of the cam mast face lowards fhe
rocker arm, as shown in Fig. B4 The loluwing
eaf deciibes the checking and adjushng with
Iha engire ffled, The valves should be checked,
and ¥ necescary adiusted. al inlarvals af 12,000
miles, Proceed as lollows

. flemowe the air cleansr and the cylinder head cover

- Lise 8 ZT mm sockel and g ralchel, place | oved the cransshel paliey boll ang
rodgde e engine urdil Bolf vahves of Ma. 1 évlinder are cased.  Fig. 915 ahoas
thia pasition of Ihe indel and exhoust velves,

Fig. %18 = LUking the two spacial
wrenches to adfusl the velve clemissdes.

8 Apply the special wrench, shown
In Fig. 9.4 fo the valve =gpring
cip, Two flats in the cup enable
e wrench bo be appled.

*  Apply the two valve adjusimg
spannars 0 e valve @
queslicn, ons lo e locknal and
the othes ona to the dame niet, &s
#hown in Fig, 815, and siacken
the dome ned,

®*  fder the wvale clearance by
ackusling the dome nul. (R the case ol & cold engine, adjust the inlet vaives 1o 0
10 mem (0004 in} and the exhaust valies 1o 030 mm (D042 6] I e
clearances are adjusied on a waim enging, adjust the inled valves b 0.15 mm
(0006 in ) and the exhaust valves o 0.35 mm {0.014 .} As already menfiared
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8.2

Tha companend pans cavered |n this section can all be removed with the engina fitted
I thie vehicie. Tha endiess liming ehair is fifed over the camshall sprocked, the

e Clearanca is chackad by inkerling & fesler gauge inlo the gap shawn by ihe
affaw in Fig. 8.4, A good indicalion for a comect clearance s if e fesler gaupe

il enler without bindirg, then bends sightly and “jumps” inta thie gagp.

t0C ¢ 2l O

i
5§

Fig. 85.18 - The positian of inkst snd exhacisd valves,

When e caired clearance is obianed, hold the gome pul in B8 posilon and

tghien the locknul, wilhoul moving the dome nul

Fioaaie e enging wnlil e next se of valees afe fuly closed and check andior

odjust = dasoribed above, fofowing the diagram shomn in Flg. 5018,
Carry aut all oiher cperations in reverss of del (o e removal proceduns.

Tirming Mec hanisim and Rocker Shafls

njpclion pump sprockel and the crankshafl sprocasl. The chaln s gulded by wo slos
radle and s held whder fension by maane of @ hydraulie chain fenssanar, which = GHed
fo the ofankcase and pushes agains! a lght alley sersloaing rail

The camshaft sprociet is secured to the camshafl by means of & boll and i located by
B Woodilt key

w2

} Femoval and Instalaton of Rocker Mechamsm

Thie fallowing paints must be neted when B reckel aams are replaced:

Fig. £17 — The aniows show Lhe localion
of [e O] AP BECLEIng BCrEws.
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Rocear arms musl b= refiled (o
thair arigna! kecation Il re-ussd.
The camshalt must be replaced i
any of Be rockel arma reguie
reneaal. The removal of & rocher
arm, with the engire fifled, is
cartied out a lolfowms:

Remove tha cylinder head cover.

It mn automabc Farsmission & Wed, disconmec! ihe vacudm lines from (hel
caphackarg.  Coaneslions amd bhoses e coow-cooed and rmusi be re-
carmecied acconkngy.

Misconnect the hrothe operaling inkage.

Rolate the camshaft wnbil all rocker arms are wilhoad tension, L& he cam Bips
mus! be free of the rocker arms. Te rotate #he engine apply 8 scckel and a
rolchiet i ina crankshadt pulley Dol

Use @ swlable Allen key and remove e rockes arm pedastal bols, shovwn in Fig,
LAT by lhe armaws (pes previcus page),

Aemova the rocker anm pedestals after marking fhelr ffed peaiion. Slicking
pedeslals can be freed with & plastic o rubber mabel.

Rockar arms and camehalt have been modified duting production of thess engines
Duche the engine fype and number when new pans. are required. To replace a rockar
@i, proceed as follows:

Fig. BLAH = The poxiticn of the wire clip on
fihe ockel afm pedesial.

HAemove lhe wire ciips, shown in
Fig. 0,18, fram the rocher srma
Redarring fo Fig. 815, remave he
tenginn &pring {5, tha padestal
() and the rockar arms from e
rocker arm shafl (B]) Genarously
od the naw pasis and redk in revearse anded bo Bve rocker arm shaf.

pardustal
¥ine olip
?@L 5 Dhirvssid wlirsiruinn
Sinalch Boh
L Fit one of he wire
%J I B-—7 cip loops over e rocker
arm ghafl and insen the

Flg. 3.1% — T oo g s
pais of Ehe rocker shai
moinling
g | 1 ‘washer

s Bocknr arm
& 1 Bush bn rochor arm

4 Ancks anm shan

5 Rk ihafl

I~ &3

A wira clip inta the notch of

7 the rocker amm shaft

pedestal Fig, 520 (ned

5 page} mhows the AEad
wire clip,

Fit the rocker shafls as follaws:

Plaga the assembled rockel shafl assembly 0 posbion  Rocker shafl pedes|a
arg |ocabed by dowel slesves at the baotlom faces.
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Fig, 3.30 — Tha parorw sherws where ilve
wae clp s fifled to the rocker arm

pedestal

Tighteh all boks o 3 8 kgm (275 8,000} in several stapes  Chack that nane of the
rockes afites are under tenslon whilsl the bolts are tightered, 12, the cams mus
be in @ similar postion as shown in Fig. 814

Adjusl the walve clearances s
abeady detcribed and refit the
cylinder head covar. Tighten ihe
ruts to 0.5 kgm (35 fib) of
Bei¥E b0 1.5 Ngm {10 FLik).

821, Camshall — Removal and Installation
Mote e Tollowing poimls if 8 camshal is 1o be replaced:

It i new camshal & Mied, 880 replace he recker arms

Tre camshefls have been modified during production and rot sl camslsalls ars
auwtable for the easdier 816 engines. Sofme camshalts heve cams with increasad
cam haeights and beating jourrals Mos. 2 and 3 are larges in diamslel. Their
digmeter = 43 mm. Always quole the engine typs, model year and engine
rEmber when 8 few camabalt is obtained. This also applles whes mew damed
Mis Bre reguired.

Wi camshall besiing journals can be re-ground.  Canshiall beading sheks are
avaidlabda in bwo undarsizes

Al cemshalls are marked with a nursiss 6 iheir end face. Most engines have
camshafts wih camahaf identifcation 057, earlier shaks are markesd with “02°

Ramowe tha camshan with the sngine filted as follows

-

l=4

Oirain the coaling system,
Remove the cylinder head cover
FRemove the rocker shisfl mechanlsm as desorbed in the Gst section and (he

slige rad as described in Section 8.2 4,

Rotata ihe crankshall by spplying a soccket and a rsichel (o the &ankshaf pukay
bkt Ll e plslon of No. 1 opindar is ab top desd centre firng pant.

Depending an tha shaps of the lensloning rad, trest lhe chaln bersdaner =s
follows: If the fensiohing rail has ibe shapa *4° In Fig. 5.21, remove tha chain
larsianar comgetely, ¥ the lensio rad has the shape *B* slacken the thust
Leall @f Bhwr chabh bermsdored. Seclion 223 gives Tuther detals of these oparations.
Lising paint, mark ihe wning chain and ihe camshal sprockel st opposte palnts,
as shaown dumng tha removal of b cylinder head,
neen o siteng slesl fod ino one of the apenings in the sprocked, rest the rod
againgt the cylinder haad ang remove e bol sscuing the camshat sprockal 1o
the shaf. Remove tha shim

Fig 871 = View of tha tandlisaing ral. &% ifhoecs
fthe earier version, "Bt life§ vaislon

s Ramove e camshall bearing cap bolls with &
B mm Afen hey one afler Bhe other. &kso
rermows the ME nul

@ Femmea fhe cemshaf bogadhar with Ba
bearing cdps and the of Wibvicaton ppa. The
baaring caps ane losted by messs of dowel
shgeves and a fubbar mellel may be reguired o
trma Bham fram the cylinder head

& \Alihoraw the camahalt bBavaiss Be fear oud
of tha camshail beamng caps.

Fit Wt caimshall & folloes
. Coat Ihe beanng jouriel, beaings and

cams wilh engine oll and inseiri the camshafl from tive rear inls lhe cammhal
Bearings.

- Flaca Te carmhsf with the Bearings ard the oll lubscation pipe el Tha cylinds:
ivaad, taking care lo engage the dowel pns.

=  Tightep the camehaf beaning caps. Tighten the B88 nuts 1o 2.5 kgm (18 B I,
Tun the camshal by kand fo check for binding If heavy spots can be feund,
slacknn sach bearing ceap one afler the other, every lime folating e carsnat.
The "haayy™ Bearing can ba found | Ehis mannier Remnve Be camehafl and
“level” lve respeclive bearing on a surface plate with fine sandpaper.

*  Fl me shim ower the end of the camshat and ft the camahaf sprocke! ard timing
chain overl the comshalt, sligning the paint maris sccordingly. |nserl o s¥ong
EEIT o one of the openings of the sprockel and lighten the boll bo 4.0 kgm

§ -

& Fefd tha remaining pars as deseribied In the relevant seclions, adjust the vaha

dlearances ared fit the cylinder head cover

8.2:2 Removal and Instaliation of Chain Tensioner

Mot live following points befome removal of ihe chain terssanar:

* Tha cfidin lensiomer must be ed with of betare instaliation. & Feully tersssner
misd abways be repdacod

¢ Twodiffarand chain tenalonara can e @ed. One type i fithed with a gasket; the
cther wilh an "0 saaling ring.

Remuove tha chain lenakner & fdlows

*  Drain the cooling sysiam.

*  Remove the thermosial Rousing {disconmect the coolant hogsses),

- Urscraw the chain lensloner and remove.  Check the 0" seaing rings, ane on
the shafi and ihe olber ore inside fhe bore {if fited] and if necessary replace

Rafk the chain tensioner as follows. Fip. 927 shows where the lersioaer Is Incated,
IDgpather with other parts of ihe bming mechapism
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- Fill bhie chain tensioner with oil
This requires the use of 8 kand press
and = glass far, filled wilh SAE 10
engine ci.  Hold the tarissonsr an the
thrusi boll snd insedt up bo e flange
irdo ihe oil. Using e hand press,
pusn e thrust boll abowl 7 1o 10
limas imo fhe fensoner As e
lensioner & filled with oil, (he
[Erassume reduired 1o comgress (e
lanslcnier wil increass,

. Fl 8 now gaskel or 0" seals
&nd fi the chan lensioner, Tighten

tha bofls evenky
*  Rofk all ather paris in feverse oider and Nl the coskng system

9.23. Removal and Installation of Teming Chain

Fig. 922 shows Ihe Amangament of tha liming chain. The following operabions can ba

cartied oyl by relesing Lo Bis lustration Maots the Tellowing paings belam COmmacing

&MYy Operasion’

= A hand-hedd giinding machine mﬂh&nmnluuﬂuumtﬂnlnﬂdﬂnhﬂh
the sngine fsted. The new liming chain has a chain (ock bo connes tha twe chain
#nds

] hhmlnunnmumtuuenlhmnmlﬂ.mmﬂmummmn

- m-mmqmuhimu-um Wiern sprockel foeth will
WErY B0 wadd the new chain,

*  Timing chains have been modfed duing the produdtion af fhe anging. Always
guote the engine type, angine rumber and mods) yar af e vahicle,

Fepiace the timing chain with the engine fited a5 lofiows:

= Unsceew Hhe gioer plugs. & Special wrench of D38 mm across the Nats (= =ed for
ihis opevation. A 2% mm ring sparnes can b wead in #imer gency

* Remowe the cylinder head cover, Refer (o Sectlon 921 fod poinls to be noted,

. Depending on fhe type of temsloning reil fited, temove o slackon the chain
fersiones {Secilon 8.2.2).

= Rémeve the compressor if an mir conditioning systerm is fifted.
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¢ Coverihe chain chamber wilh rags fo proven| giinding particiss iom falling insids
and cut both chain bofts by grindng down one ink o the limieyg chan. De ol
femove e chain ol this stage,

N Conned the now Himing chaln with the =ennecling fnk 1o the old chain, 2 the
sama fime pushing owl Be old Ink

e Blowly robate he crankshaft in direction of ratation, using & 27 mm Bocked apipllad
to the crankshafl pulley Bbolt. The liming chain must remain in engagament weh
Ihe camshial sprockel whilst the crankshaf s rotatsd, Do nol furm the camshal
by applyng & sparner lo the sprockal bol

Flg. 323 - Marking of the cam-
=l

- Discannect ihe old liming
ochain frem the new chain
and  push e  now
conmeating liné  from the
Inside fowasds the oulside
ihweugh  Ihe wo  chain
ends. Secure Fie link wih
me lock washers fram Eha
frerl,  Temporarily allach
Ihe lming chain o Ihe
camishafl sproched (on both
sides), to provent e chain
fram ialling iMe the liming chamber,

= Raolals the crankshafl urdll the piston of Mo 1 eplinder is al TOC firlag poict and
icheck thal the liming marks on the camshsfl cprockod are #bfried as shown In
Fig. 8.23, The chain is corractly feted o this is the case. . Oherwise (he chaky hig
movad by ans joalh

=  Cafry oul all cther aperations In feverse ordar

8.2.4 Tensioning Rail - Replacemeant

The kcation of the lensioning rail can be taken from Fig. 3.2} As akeady menlicned,
one of bwo types of 1snsicning ralls can ba ffted, The secend lersioning reil “0° in Fig
B.21 can be used In place of the alder type. if the rail s replaced. The new tansisning
faks are marked to prevent inferchanging them between a8 d-cylinder and S-cyinges
Engine, Tha rall for he engine MEted & not drilled at tha lap, a8 con be seen in Fig.
8.7, vinw "B"_ 1l is alss wider

A slide hammar ard & Bhreaded adaptar, te be screwed e bhe bearing Ball, e

required ko ramove ihe bersioning rail. Remove the fonssoning reil os follows:

*  Remove the radiator and the coaling fan, remove the cyinder Head cosr jrafer o
Seclion & 3.0 for eealn defails) and remeve the chain tensioner i an oiger engire
s dewlt with. Remove lhe compresscr far an o condioning system

E Rermove 1he crankshaf puiley.

: Rotate M crankshell in e dirssbion of rotation, using & 27 mm sockel and
rolchel, spplied fo the erarkakiall pldley boll (W Bw bolt back in place), wild the
apaning in e balance dec appears opposiie the baaring balt far the tereionirg
ral.
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Using pamnt, mark ihe relatonship bebweon the Bming shain and the crankahaf
Bgrockal, simdar, as shown in Fig, 82 lor the camshaft ssgwocked and mark tha
camehal Sprockel and chain s shown in ihis Bustrablon.

Remcva the slde ral of slide rals from the cylinder head irefar s next sectiar],

i the enging is fited weh the later-type tensioning rail [view “B°. Fug. B.21), push
bach She B ball of the chain tarsionsr,

Courierhold e camshal by nsenng a srong stes| mod infe ooe of the cpanings
of the camshed sprocket and remove I sprockel boll, Femove e camshan
Sprocsat

Fit Ihe side hammer with o suitabds threaded adaptor indo the end of te boaring

batt and withdraw the bearing ball by hitling the weight of the side hamemes
Against its slop (Fig. 9 24). Remaove the tansioning rail owarcs tha tap.

(B B 1), When fftng M limng

Fig. 8,34 — Memoval of the Desling boit for
b tensdoniseg fall uming mn  bnpast
hamreser and & thaeated ddsglor,

The Instafation of the tensEoning rad s a
feversal of the remeoval procedare. Coal
the oafeide of the baaring bl wilh
ecaling  sompound,  amange the
tefajoning rall in the corect position and
ki tha Ladring boit, npain using the slide
hammer. FE dhe camshall sprocket,
cauntarhold e camshal and fighlen
ihe camsraf spocket bot o B0 kgm
het camahnll sprocked moke swe that fhe

e 0

chain ko £

paint marks are in fine, as shown in Fig. 2.2

8.3.5, Shde Rails - Removal and Installation

Tha
ham
Tra

pesbion of the sida rails & shown In Fig. 922, To remove & slds il & slide
mar wih & sultable, threaded adaplor is egered. o remove the Biesing bolts
bl s screwed indo e end of the bearing bolt mnd the impact hammar {skde

hammer] attached to the end of the bolt (Fig. 8.24), Provided lsal these bools can be

obla

Inadd, this rede cam be removed s described bl Remove the shide rall {(4) In

Fig. #.22 aa lallows;

Fig. 828 - Remaval of (e inner slids rail
[eemain modeis],

"
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Remowe cylinder Resd cover,
Dopanding on the iype fited
remowe e il shown in Fig
928 and remove e bracksl
fom the slide fall  Remcove (he
slide radl bearing bok wilh ihe
slidle bamneer snd 1he threaded
#daptor mnd remave bhe ouler
slide rai fowards the lop.

B a plasiie-covered side rai s
fited, remowve the bol  and

wilhdraw the sido rad lowaras the top, after Ine bearing balkl, has ance mare Baes
whhdiawm with the slide Fammaer, similar a5 shiown in Fig, 9.24.

Coal the new o ariginel beanng bt on fha flange wih B=aling compoung
position the side ral in the correct posifon and dive in the bmaring bal
Courtarhold the shide rall durng ihe hearing bolt installstion with 8 ssrevedrhver gy
phevant digtortion,

The remaining inslaliafion is & reversal of the removal ocaung

Flg 9.38 - Exploded view of ihe timing mechanism,

1 Elida eail T Slids rad 16 Siae kil
& Shos rail 11 Sl rasl 0 Bal lasiring

3 Shile rad 1Z Buacknl 21 Sadlig g

i Bal 11 Bodtdusier 22 Doy phag

5 Bul 14 Ghan lemscns I3 Sealng fng

B DBoli th Hetainkag rleg 24 Bwuding vaashir
T Ennlisg ring 16 Eguring 25 Bk

4 Bearng by 17 Bl

¥ Skdo ol 1B Eall bsarirg

Raplaca tha slids eail (6) in Fig. 522 an faiiows:

Remove the radislor and ihe ceoliag fen and the vecuum pump for [fhe oporsion
of ihe brake servo unit

Remave ihe crankshaft pulley

Hemave the cylindar head cover and the (fjsdion P limeng advae e

Remave the screw plug wilh the upper bearing boll and remeare fe lowar hisaiirig
belt by medns of the impact hammer and a tresded sdaplor

Remave ihe slide rail iowands i lop,

oat iha new of e ongingl bearng boll with seskng compound, pesflon the
glide rad and diive In lhe tearing Goflt wih the mpact karmmer. The fusde jug of
Ihe sfida rall must engage wih the Istation groov in the bearing b=al,
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Carry oul ki femaireng operabons in reverss onder bo the removal procedures

Fig. .27 - Explosted view of camaluaf] and taming chabn pans.

1 Gamshalk & Boanng 18 Tensony s ol
? Camsbal spiocked 5 Bull 16 Bush

1 Bpacor vashor 10 Spring washer 17T Beanng spigo

& Wodrufl ey 1 Wasresr 18 Soomer phug

4 Bobfanashes 12 Hoiler cham 19 Seabng ring

4 Wiashar 53 Chakn nk

! Inisresdaie chal 14 Pl

Repiace the aikde ral (5] in Fig. 0.22 as lollows
® Faemords the radialor, cooling fan-and the vacuum pump for the brake serea unil.

- Femove the cylinder head covesr and the injecticn fiming advances,

® Remove bof bearing bolks for he slide rail by means of he impadt hammes and
o threaded adopior ard withoraw the side rad iowands the 1op.

L] The installadon of e slicde vail = a8 reversal of T removal procedare. Goal the
beanng boks wilh sealing compound. Again engage the guide lug of tre chde rail
with e localing groove of the beanng bolt.

9.4, Lubrication System

The lubiicalion sysfem s a pressuredond system. A gear-fyps oll pump, consisling of
an mbernasl angd an exiemal gearemeed, 8 diiven va the crankshafl. Fly. 528 shows
whiere (ha pumg & located ol the bottem of the crankcase  The ol pump casnaot be

overhawed and mis! be feplaced in cose of damage.

Tra oll e i fifted © vpnight poclion 1o the cylinder Bloek. Tha oll Sowe through (he
filler slement from the culside fo lhe inside, & relum snot-ofl valve prevents ol from
flowing back though the oll pump info ihe oil sump when the engine & swilched alf. &
by-pass valve opens when the presswe difenental Detwesn Ne dely and the clean
ored of tha filer exceads a certain valus, The all B Mhen drectad o the ol gallary
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withaut bamng cieansd I ahoikd ba noted that tha of filler alamant must be changsd
aftes G600 - 1000 mies if the engins has been overhauled

15 od the crankcasd. Tha anicws shaw beso
]1 o thee: Bl

7 T
@ ' = l @ Fig. 8.78 - The oll puenp &l he boliom
! Rt : The ol sump can be romaved willy
i the angne Rled, il a lifing device
: L5 must be ovailable fo B the pownesr

e S = ; unil, & e enging mourdings and
o AFi e i i i irias] be remosed

g.4.0. Technical Cala

Sysiam lype-and oll PUmi.. i S8 DA
Dl Pressire:

Al ldle spaed; . e TP EE Py e IV TR TS Ty 0.5 kgisg.om. (T psd ]

e T L T A o S e A0 kgleqem (A3 pal
Engine Ol

Taotal capachy for relilling (e ..o, 75 e (12 4 i, pis

i

o and Niker changs:. % 6.5 #es {11 A imp. ple )

Ol sump masimin .., 1B 35 Bires (3.5, 7/6.5 Imp pibs. )
G4, OiL PUMP - REMOVAL AND INSTALLATION

Aembve he ol pump as follows:

. Ramave the ol sump [Section % 4.2,

#  Tha of pump is now vishie as shown in Fig, 528 Ramove the twe puirp balls
from the battam of thi crankcase and withidraw the pump

The instasation of the of pump is o reversal of the removal precedune. Thomughly

clean tha all sumsp and iha surface on the uppar all surs Eass Belo fefitling the

sump. Absays Use a new gaskel for the sump. Fill Ihe engine with the comec quantity

cf 1k recomemendad oll

842 CIL SUMP - REMOVAL AND INSTALLATION

= Pace the front end of the vehicie on sscure chassis slunds. Hemove Ihe engine
undarcayes and place & sultable container undamaeath (he od drein plea, Remove
ihe ol drain plug and aliow the ol io Grain into e contsines. Remove (he o filer
cap iz spaed up lhe draining of the oil. i also helps, if the engine ol is waem, Ly
dnwa thi wehicie 8 few miles befare the oil = drened

- Lsimg 8 sockel and an exiensscsn romove the Doif rom each of 18 rond sncine
rountings from balow) and uwnscrew Ihe crassmember. Maks surs lhal the

BNQIE ks SEcLrsly suspanded,
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Fl“.l.!l-wr-lfﬂﬂl‘lmmlu

|

Fillu Gosoi

Faaliag ring

Eiler inse

Ehiar alemean) {ly-puma)
Spiing wiih spring sasl
Fliai hisusing

Seslng rng

Fhauming bl

[ Rl R e

M Femova the oll dipstch  jube
brackel fram the ®nging and
suspeid Ihe power unil om a
giitabie hand crene or hoisl and
iR iha assambly untl st wnder
lension.

¥ Linscrew (he of sump and ower i
begethar with the oll dipstick tube
a8 el &% I owill go. If o power-
assisied slesrng |s fifed, remove
the sieeting pump together wih
the mouniing  brackel without
msconnecting the fMud lnes. The
il sump consssts of bve parta, which can b sepamatad.

The Insisllation of the of sump = &

reveisal of the ramoval pocedure. Afbes

filirg the crassmember and the

mounlings  tghien (e M10 nuts 1o 50

kgm (3B fib.) and ihe M2 ruis (engine

martings) bo 8.0 kgm (58 &1k ). Refit the
all dipsiich tube bo Bie engine, Finally G|

e o sump with the coffect quantly of

i racommaandend ol

Fig. 5.30 — The component pads of an ol
s widdi cosmbined NIbe elemenl
s

Filer ousing coms

Saaling ring

Filer dlemonil

Ttz btk wdondl

FHlar housing

[T

Iniairreaiain jdala

Sptiing vl

Bl

O preseirn swilch

auﬂ-umm.l.uu_.

-

543 04l Filler

Thea oll flitter is figed 1o fhe cyindss block

on the starter maloe side ol fhe engine.
Main @#nd by-pass  fler ane  skhor
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peparsied (parlies voraien] o ane comblned. A differord NiEef slemaent & fRad aflar e
arging has been overhaulsd, of & new or sichangs enpre has been fitted. The fBer
glement can bo raplaced, withoul remaving the complete fifer howsing  In 1his case,
fellaw the insdruckions undil the Gler housing cover has Desn removed and pull Ethe
glemend oul of ha howsing,

Repiace the of fiker o Tollgys:

& i e ase of the fiter shown in Fig. 829, remaeve the centra boll tram the botom
of then ol filler (e [o (he ol sumo) and fake off the file: housing. Be prepated Lo
calch Ehe engine ol Remove ha sealing washer

M I e case of the fiter shown In Fig, 930, unscrew (he filler cover and camshuly
i ofl ihe cover, This will allew Ene ol to draln back indo the enmme sump, Fuly
rama e The cover and lake lhe filer slament oul of the FEer housing

® [iscannect the cable for the oll piessure swilch,

# I reguired, unscrew the o fiter housing {5 Allen hoaded sorews]. Clean the area
an the sylncder block, making sume that to remnanis of the old gaskel can amier
ihe ol boves in the oyfinder block

«  Choan the inside of the filler housing and rafil the filter andior flber slement in
reverse ondef, Lse new geseets for e Gifar housing/cover. Tighlen the Hikar
heusing bolts 1o 3.0 kgm (22 #1b). Refl he flter alamant in accordanca with the
e [llisbratines, aw applicabbe.

- Finally fll the anging wih ol, Make sure thet & good s=al has been esl@iHEhed

Fig. %31 — Walsr pump. thermostad end oihed paris of e cooling system.

8.5. Cooling System

The csaling systam opaTales without expansion fank, The walar pump i fited io the
cyireder biock. & themmosial wéth an cpening lemperaloes of 807 C 15 iited inle s oen
huu;ingl connectad by means af a hose (o the wales pump
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851 Waler Pump

Wiater pumps should nod be overhauled and must be replaced in case of damage o

woar, The pump s filted 1o the cyinder block. Flg. 5.31 shows the waler pump ang

pegnciabed pars Famove (he pump a8 Sollows:

& Disconmect tha bafery and dradn the coaling syslem

. Hampova tha conling fan aMar ramoving the Ao Golks in bhe cemtis

. Slackan Ihe allernator tensicning link, push tha afernalor downwasds and larayve
Ehe deive befl

Fig. 837 - Removal of 1he wa%er pusnp.

= Lingeraw iR pump sacLIing boks
and remcys he pump from the
angine, immediaiely clean the
pUmg and Bming coves [aoes.

Tre insialiabon = & revesal of the

removal pocedure, Flace o hew sl

on Bha water pumg. Install Ine pump so

hat the blead hole poirls dagonally up

and tha drain hole weriicaly  dovn

Seclre e punp wih new seli-ocking Dofs and Ughten ihe Dohd 0 1.0 kgm (7.2

M.k |

Rafil the coalling an end adust the waler pamp dive el Llunsion as dassibed i the

neat seciion.

952 Drwe Belt Tension

The Bell musi slways be lensiched whan wals' pimg, sfetmalor or crankskall pusey
have Deen removed, Squealing noises during acceleration also sugpest (el e b
muist ba re-bansoned.

Fig. 033 - Boite 1 o 3 sscure jhe
alterreatoy o K mounting.

The tension & checked at the cenine
af the bell belwesn the pulleys lar the
wallnr pump @nd e afamaior, & e
puind shewn in Fig. &.34,

To sdjust the fenslon, tighten the
lensloning Lol (1] in Fig. .34 The
kol anpages  isdo Ehe  toolhad
adpsing ink and moves the
afterhalod towards the outside The

it 5 comectly tension when il can be
defected by approa. B mm {174 in} with fim thunb presses

Tighten thie bvo bofls (25 and (3] in Fig %33 whan fha comec] tersion is oblamnad.
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Fig %34 — Tighien the lemsioning
holf ks lension Be dites bell. The
defllection of fhe k=il & checkeg
betessrn s aricsn,

853 Themmostal

The thermostat is Iocsled & g
hibusing, as shown i Fig. 931,

The thermosial canp be removad
afrer removs of the hose & lhie
erd of the hodmdng cover and

remeval of the cover, Ramoye
the coved ssaling ring The

cooling  system  ahould  be
acation. Remawe lhe saaling ring

from Ehe ther mostal,

Fig, .38 = Correct Insallition of the
thetmostal, with the sivews poinling
bowards the fop

A jhermoslal cannal be rapained,
bul can be tested by Immemsirg i
im B conlainer of copl walsr and
gradually raising the temperaturs
lo chack tha opsning bempeatirs

. Suspond ihe ihermaosial on o
piece of wire 80 thal i doss
ol touch the cldes ar Ihe
Boltam  of thwe conlmner,
Sucpand 8 Bhadmedmeder In a
similar manner

=  Gradually heat ihe weler and ohserva the thermemelsd,  The ihermocial sheald
Degin o apen al 87 C and should be fully open at 105° & Oinervies reptace the
thefmastal. Allow the thermestat bo cool down and check if E closes propery

When ftting the theimostal use a new gaskel. Fit the thermoslat 5o thal e smew i
the Eermostal Taces upwneds, &5 shown in Fig. 835 This & imporianl Check ihe
hosa clamp befors re-uming it Refll ihe coaling systam

MOTE: To remeve Se ihormeslsl housing, procesd e above, and dsconnect e
hose belween the thermostal housing and the wolnr pump housing, The thenmosiat
Niigsing can than b iscewed

8.54. Draining and Filling the Cooling System
Reler o Gection 1.6.1,

175



10. SERVICING AND MAINTENANCE

bosl of the maintenance operations can be camed oul withoul many
difficultios  In many cEses it is, however, better to have certain maintenance
operations camied ol in & workshop as experisnce and spoecial équipment,
for example teel instruments, are required fo carry oul @ certain joh.  Most
smpartant are the regular inspections and checks which are described below
Cperations to ba carmied out after a certain mileage are described later on in
this section and the text will advise when specific jobs should be left to &

Mercedes Dhealer,

10.0. Regular Maintenance

0il Leve! Check: Check the engine ofl level every 500 miles. With the vehicle
standing on level ground, remcve the ofl dipstick and wipe [t clean with a
clean rag or a plece of lissue paper. Re-insert the oil dipstick and remave
once mare. The oll level must be visible bobwoen the Upper and the lowet
mark on the dipstck If the oil level ie below the lower mark, lop-up with
engine oil of the carrect viscosity. The oil guanlity between the hwo marks is
approx. between 5.0 and 3.5 lires and from the actual level indicated you will
be able to tall how much ol is missing  Never ovarfil the engine - the level
must never be above the upper dipstick mark

Checking the Brake Fluid Level: - The brake fuid resarveir is in the engine
compatment on the driver's side  The resenvolr s transparent and it is easy
to check whother the fuld level is between the "Min® and *Max” mark If
necessary, top-up lo the *Max" mark wilth the eomeact brake fluid

Checking the Brake Lights: The operation of the brake lights can either be
checked with the hkalp of ancther persan or you can cheek it by yourself by
driving tha vehicla backwards near tha gatage door, Operate the brake pedal
and check if the reflection of the brake lights can be seen on the garage dood
by looking through the rear view mirfoF.

Checking the Vehicla Lights: in tun check every wehide light,
including fhe horn and the hazard warning lght system Fear lights and
reversing kights can be checked in the dark in front of 8 garage cool, withou!l

leawving the vehicls.

Checking the Tyre Pressures: Check the [yre pressuras al a petrol
glation, Fressures are different for ihe varous models, Either your Operators
haanal or tyre chats will give you the corract prassures

If cortinusous speeds of more than 100 mph are anticipated, increase the tyre
pressuie by 0.2 kpisg om, (3 psi.)

Checking the Goolant Level: See Section 1.6,1. Mever cpen the radiator
filles cap when tha engine is hol
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Checking the Fluld Level In the Automatic Transmission: The fidd laval
ghould be chackad ot requiar intervals to ansure the correct oparation af tha
trarsmission

« Apply the handbrake and place the gear selactor lever info the "P7
position, Start tha engins and afow le idle for 1 1a 2 minuates

=  Remowve the off dipstick from the trensmission and read off tha fluid leval,
Tha leval miust be bebwean lhe "Mi" and “Max" mark when the
transmizsion is al operatrng temperalire, the level may be up te 10 mm
(0.4 in.) below the "Min" mark if the transmizsion is cold,

= |f necassary fop-up the fransmissean with ATF fuid thraugh the Ruid
dipstick fube. A funnel is required Only se He fluid racommaended for
the transmissich.

10.1. Service every 6000 Miles

Changing the Engine Olf and Ol Fllter-:  Some pelrol stations will cary
out an odl ehange free of charge — Yau only pay for the ail. The same applies
te tha ofl fiter (thare may be a small extra charge], bd nol every pairol
station will be able to ablain a Mercedes fiter  To change the filter yourself,
refer to Page 81 or (o the relevant section af the end of the manual, when a
2.4 litre engine |G15) is fted. The engine ol chasge |5 also described ofi
Fage B81.

Lubrcation Jobs: Apar from the engne |ubrcation thers are further
lubrication points which should be aftended to.  These include the throtile

lnhage and shats (only grease the swivel points), the engine bonnet catch
and tha hirges {#se & drop of engine oil} and perhaps the door mechanism,

10.2. Additional Service Every 12,000 Miles

Chni:l-llnﬂ the Idle Speed:if the engine no longer idles as expected, have (he
idle spead checkad and if negssasry adjustad st your Dealer

Alr Fliter Service: Remove the alr fitter element for cleaning, as desctibed
an Page 104

E‘hl:tlng the Brake System:; If no frouble has been experienced with the
brake system, there is @fle nead to carry out extensive checks. To salegquard
for the next G000 miles, however, follow the brake pipes wndemeath the
vehicle, Mo rusl or cotrosion must be valble Dark deposis nesr the plpe
Ends poind to loaking juirrh'._ Braks hoses must show no sions of chafing ar
breaks ANl rubber dust caps must be in position on the bleeder vatves of the
talipers. Insert @ Gnger undernaath the master cylinder, whaere it is fitted o
the brake servo unit, Moisture indicates a slightly leaking cylinder.
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The brake pads must be checked for the remaining maleria ihickness as Nas
been described in Section "Brakes" for the front and rear brakes.

Adjusting the Parking Brake: Agjust he parking brake as described n
Section “Brakes” wider the relsvant heading

Brake Test: A brake lest | recammendesd af this interval, Your will decide
yoursell if the brakes perform as you expect them to.  Ciherwise have the
trakes tested on a8 dynamomater. The read-out of the meter will show you
the efficiency of the brake system on all four whesls

Checking the Wheel Suspension and Steering: In the case of the front
suspension remeve both wheels and check the shock absorbers for signs of
maisiure, mdicating fluid leaks

Chack the froe play of the stesring wheal If the steering wheel can be moved
by maone than 25 mm (1 in} beforé the front wheels respond, have the
sleering checked professionally.

Check the rubtwes dust boots of the track rod and drag hnk ball joints
Although rubber boots can be replaced indhadually. dint may heve entered the
joints already. In this case replace the ball joint end piece.

Cheok the oil level in the mechanical steering. Remova the filler plug and
check i the cil lavel is up ko the Bller plug bore hola. IF NecesEary tOp-Up with
ihe recomemendsd ol

If & power-assisted steerng s ftted, check the fukd |evel In the resenvoir
Refer to Section & 2.2 for delaits i steering fluid is ehvays mssng afier the
12,000 mies check, suspect a leak somewhere In the system - See your
dealer,

Tyre Check: Jack up the vehicle and chack all byres fof URewEn wear.
Tyres should be svenly wom en the enlre surface. Unevan waar al the inner

of outer edge of froni tyies poinis fo misaignment of the fronl wheal
geometry. Have the geometry measured &l your dealer. Make sure that a
tread depth of 1.6 mm = still visible to remain within the legal requiremants.

Make sure to M Tyres suilabie Tor your model, mainfy ¥ you buy them from an
indepandent 1yre company.

Re-ighten Wheel Bofts:- Re-tghten the whesl bolts to 16.0 = 18.0 kgm (115
— 130 filb ). Tighten every second bolt in tum until all bolts hawve been re-

tightened

Checking tha Cooling System: Choeck all coolant hoses for culs, chafing
and other damage Check the radiator for leaks normmally indicaled by a
deposit, left by the leaking anb-freeze, Skgh radistor leaks can be stopped
with one of the proprhsdany sealanis availabla for this purpose.

Checking the Cluleh: Check the olutch opevafion. The luéd resarvoir should
oe full if it 15 suspecled thal the clutch lirengs &re worn near ther lims, take
tha wehicla to a dealer. A gauge is used to check the protiesan of the slava
eyknder push rod, § s a quick check and may prevent the clutch driven plate

to waear down o e fivers
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Chacking tha Antifresze: The strength of the anli-freece should be
eheckind ovary 12,000 milas. Petrol stations normally have a hydrameter to
carry oul this check, Make sure that cnly anbi-freeze suitabla for Mercedes
engines is waed,

Checking the Manual Tranamission Fluld Level: Relar o Secton 33

on page 118,
Checking the Rear Axle O Level; Refer (o Seclion 5.3, Page 139,

10.3. Additional Service every 36,000 Miles

Automatic Transmission Ol and Filter Change:  These operations
should ba camiad out by a Dealar.

Air Cleaner Element Change: Refer 1o Section 1.9.8 an Page 104

Diesel Ol Filter- Change: Replace fhe fuel filter a5 descnbed in Seclion
1.8.1 on Page 93. Bleed the fusl system.

Cluteh: The wear of the cuteh drivens plate should be chacked ‘h}' a dagler
with the special gauge available

10.4, Cnce every Year

Brake Fluid Change: We recammend (o havie the brake fluid changed at
your deales. Road safely |8 involved and the |job should be camed caf
professionally. If you are eepavienced with breke systems, follow the
instructions in the “Brakes” sechon to drain, fHl and bleed the brake system,

10.5. Once every 3 Years

Cooling System: The ani-Teezs must be changed. Fefer to Secton 1.8.1
to drain and redfill the cocling system

FAULT FINDING SECTION

The fallowing section fists some of the more common faulls thal can devalop
i & motor caf, both for petrod and diesel engines. For the purpose of this
manual, references to diesel angimes are of course, first and Toremest. The
sechion s divided into various categories and It should be possite 1o locale
faults or damage by referring te the assombly group of tha wehicla In
question

The taulls afe Esled in no padicular order and their causes &re given a
Number. By referfing B this number it is possible to read off the possible
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calse end (o Cary oW the necessary remadies, if this i within the scope of
your facilities

ENGINE FAULTS

Engine will nat crank 1,2, 3, 4
Engine aranks, bul will net start 567 8B
Engine cranks very showdy! 1.2 3
Engine stans, but culs out 5,68 10
Engine misfires in the lowear spesd ranges: 569 1
Engine masfires in the higher speed ranges; 5,6 11,12
Cantinuaws misfiring: &7 1tels 29, 22
Bax. revs not oblained 56 12,22
Faulty idlirg: 0,6, 81i011,13, 15, 16, 21 and 22
Lack of power 4 5te 11, Bt 15 22
Lack of acceleration 2408 12, 1410 10
Lack of may. speed: Sta 8, 10, 12, 1310 15 22
Excassive fuel consumpbon: 3 5.8 15,1E

16101

Excessive oll consumpbon

Low compression 7,111013, 16, 2010 22

CAUSES AND REMEDIES

1. Faultin the starer motor of [ts confection, Fefer 0 "Electncal Faulks”,

£ Engineg oif oo thick. This can be caused by using the wiong oil, low
temparaiures or weing oll not sullable fsf the prevaillng climabes
Depress the cifch whilst stafting (models wih manual transméssion)
Cithearwise rofill the engine with the comect odl grade, suiteble for diesel
Efgines

4. Moveable parts of the engine not run-in, This faull may be notkced wien
tho engina has been overhawed. i may be possible to fres the angine
by adding oll 1o the fusl Tar a while

4 Mechanical fawl. This may be due to seizure of the pistonds), broken
crankshaft, connecting reds, clutch or other moveable pars of the
engine The engine mus! ba stripped far Inspection,

2 Faults in the glow plug system, Refer to "Glow Plug Fauls”

G, Faults in tho fuel system. Refar te “Fusl Faulis®

7. Incomrect valve timing. This will only be noliced aflar the angine has been
reassembled @fler overhawl and the tming bek has been repleced
incorrectly. Re-dismantle the engine and check the bming marks an the
fiming gear wheels.

8, Compression leak due to faully dosing of valves, See alsg under (7] ar
imskage pasl wern piston rings or pistons. Cylinder head gadhet biown,

B Entry of ar al inled mahitold, dua to splil manfold or damaged gaskel

10, Reglriction in adhaust system due to damaged exhaust pipes, dirt in
end of exhaust pipels), kinked pipe(s), or collapsed silencar. Repair as
nacessary
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1. Worn valves of valve seats, no | closl
) ;--a:rhuul ppimicRigry onger closing the vales properly, Top
1 beking valves due fo excessnve carbon deposits K oval i
; T i () of weak valve springs,
- Cylinder haad gaskel slown R ket
5 sollcgh o epfaca gaskel and check block and head
14, Camshaft wom, not opening or closing one of the valves proper
preventing proper combustion. Check and If necessany it new :mg'
15 |;:;;LEH:EUM {tapped) clearance. These could be & faull in the hydraulic
18, E}HIndlf bores, pistons or piston rings wom. Overhaul is the anl
: : ¥ cura
Faul may be corrected for & while by adding "Piston Seal Liguid® Inta
the eyfinders, Dul will re-deveiop
17. Warn valve guides andior valve stems Top owerted is asked for
18. Damaged valve stam seals. Top overhaul s asked for.
16. Leaking crankshaft ol saal, worn pleton fings ar pistans, worn cylinders
4 fi'_:nfrm 85 NECEssary.
. Loose glow plugs, gas escaping past thread i
it 5 ping p ad or plug sealing washer
2% Crcked cylinder or cylinder block O
o s iy cyl Ismantle, investigate and replace
22, Broken, weak of collapsad valve spring{s) Top overhaw is askad far

GLOW PLUG FAULTS

Ehn-:F:i d susped] glow plug as fofows

- ermove the glow plug fead from the rear glow plu d th

grammg pluge the bus bar. ¥ sl il

L] nnect @ 12 volts test lamp to the plus farminal of the batery and with
the other jead of the lamp toush In furn the connecling thrna;rs ol each
E::w plug The faulty piug is detected whan the test lamg does not ght

Further aults In the glow plug systam can develop in the o

Check as follows: o R P ey

* Disconnect the alectrical lead from the ghow plug on the fhwhesl end and
connact a tes! lamp between the lead and & good earthing point

* Disconnect the electrical lead from the ecolant temperalure sender unit
and mave avway from sarh.

*  Tum tha ignition ey to the "glowing® position and cbserve the test larr

i ?‘m Ia!r‘:;plsl:rﬁﬁ Iiﬂuﬁfr#pwm. 25 - 30 see :nd;hen sadtsh off g

Lrn ignition ch' 'off* and than again to the “glowing” pasit

Lﬂe best lamp mugt light up once more ? B

= old the disconnected léso from the temperat e
- T iRt peratura sended Ll against

=  Turn the ignition switch "off' and then agein lo the “glowing® pasition
The test lamp showd light up i

*  Operate the starier moter and check that the test lamp remains "on’

* Ifthe above tests cannot be carried ot safisfactory, see your dealer
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LUBRICATION SYSTEM FAULTS

The only problam the lubrcation system should give |5 excessive oil
Consumptian er low oil pressure, of tha of warning light net gaing off
Excessive oil consumgtion can be caused by wom cylinder bores, pistone
andfor piston rings, worn valve guides, womn vaivas stem seals or & e goed
crankshaft oll seal or leaking gasket on any of the angine parts, In most
cases the engine must be dismantied to ocate the faul

Low ol pressure can be caused by a faulty oll pressure gauge, sendsr unil or
wiring, a detective reliel vaive, low oil level, blocked ol p[]'ﬁ-:-u pipa for the ofl
purmp, worn oil pump or d ed man or big end beanings, In most cases it
I5 logical to check the oil firs All cther causes require the dismantiing
and repas of the engine. If the oll warning Bght stays on, Switch off the enging
IMMEDIATELY, as delay could cause complete seizure within minutes

COOLING SYSTEM FAULTS

Commaon faults are; Cverheating, 038 of coolant and slow waIming-up of

the engine;

Owverheating:

1. Leck of coolani: Open 1he radiator cap with care to avold Injuries
Maver pour cold waler in 1o an overheated engina, Vvat unt
engine cosls down and pour in coslant whilst BNENe ks nunning

4. Radigtor core obstructed by leaves, insects, sfe. Blow with air ke
from the back of the radiator or with a water hose to clean.

4. Cooling fan not operafing: Check fan for proper cus-in &nd cut-out
temperature, if necessany change the temperature swilch or see
wour Duesater

q. Thermostat sticking: Il sticking in the clssed position, soolant can
ofily cifcuiate within the cyinder head or block. Remove tharmostat
and check as descnbed in seclion "Cooling",

& Watar hose spiil: |dentiied by rising steam froem the engine
compartment or the front of the vehicle Slight spiits can be repairad
with insulation taps. Drive withoul expansion tank cap fo kisap the
Pressure in the system down, io the nearest service statian

B Water pump bait torn: Replace and tension bel

i Water pump incperative: Replace water pump,

g Cyfinder haad gaske! blown: Replace the cylinder head gaskst

Lo

1

&= of Coolant:
Radiator leaks: Slght leaks may be siopped by wsing radiator
sealing compound (follew Ihe instructions of the manufactures. In
emergency an 2gg can be ofacked open and poured inte the
radiator fiber neck

2. Hese loaks. See under 5, "Overhaating”,

18z

3, Waler pump leaks: Check the gasket fof proper seaing or replacs fhe
Pump

Lang Warming-up periods:

1. Thermostat sticking in the open posfion: Remoye tharmosts, chack
and if necessary replace

DIESEL FUEL SYSTEM FAULTS

Engine is difficult to start or doss nat st 11813
Engine slarts, but slop soon aflerwards: 14 10 z0
Engine misfires continussly: 1ta 13
Bad iding 14 1o 20
Biack, white or bive exhaust smoke: M
Lack of power =0 ko 38
Exeessaa fual consumption: 40 to 47

CAUSES AND REMEDIES

1
2
-

4.
g,

.

=

10,
1.

T2,
13,
14,
15.
16.

17,

Fuel tank amply, Rofuet

Fro-glowing fime too short. Ciperate unkil waming light goes “of",

Lokl staring dewica not aperated. Pull cabie and push in after approx. 1
T

Glow plug system inoperative. Refer to “Glaw Flug Faults®.
Elﬂl:iru-mag_nqh:: cut-off dewice, loose or no cument, Check cable to out-
off at top of mpectioh pump. Ask a sacond person o operate ignibion key

AlF in fuel system. Operate starter motor untl fusl s deliverad
Fue supply faulty. Slacken the Injection pipes at injectors, and chack if
h:mr i5 running out. Other faults: kinked, blocked or faaking injeciion
pipes Blocked fusl filkar, tank breathing system biocked. Wrong luel for
cold temperatures

Injection pipes refified in wrong order afer rapair,
Injection timing of pumg out of ghasa: Haye the adjustmant chackad
and corrected,
One or more injeciors faulty, aifty or incarrect injection pressure, Have
INjectors repasred or replace them
Injection pumg not operating properly. Fit an ExChange pump or have it
repaired
Valves nat opening proparly
Compression pressures too low Spe item “B" under "Enginge Failts'
Idie speed not properly adjested. Adjust
;hrnth:: cable nod properly adjusied of sticking Re- ad|ust or free-off

ual hose between fiter and p ral tightened proparly. Tighis
connactins. i i il
Rear maunting of injection pump kose or cracked Tighten or replace
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1B, Beepems g ¥, 4 11, 12 and 13

16, Engina mounting not tightened properiy or worn. Tighten or replace.

20 Slicking accelerator pedal, Free-off pedal.

21. Engine not &t operaiing temperature. Check mxhaust smoke colour again
when angina is wam

22, Ton muech acceleration gt low revs. Use indsidua! gears in accordance
with acceleration.

23, Aur cleaner contaminated. Clean or replace.

24 Fuel filer contaminated. Replace

25 Max speed adjustiment incofrect Ra-adjust

208, Injectoes afe diigping. Have them checked or replace faully onss,

27, Injector nozzles sticking or broken. Replace Injecior,

28, Injection pressurs oo low. Have njectors chedked and adjusted.

0. Beeitemns S, 11 12 and 13

30. Throftle cable travel resticted, Re-gdjust. Check thal floar mats cannat
obstruc pedal mowernent

31, Throttie cable not correctly adjusted. Re-adjust

12 Operabing lever loose an pump, Re-ighten

33 Max speed not obisdned. Re-adust max. speed or have it adjusted,

34, Injeclad pipes restricled i diamster (near connections) Disconnest
pipes and chack that diameter s af least 2.0 mm (0.04 in. }

35, Heal profection sealing gaskets undear injectars not sealing or damaged.
Remove injectess and check, Repiace if necessary, Fit the washers
correcily.

4B, Injection Fressura of inj-nl:bnru. wrong. Have them re-adjusied.

37 Sseitems46, 7, B, 11 and 13

38, See (tem 20

8. Gae items 23, 24, 26 and 27,

40, Foad wheels dragging. Brakes seized or wheel bearings not running
froely

41. Engine nof masning "free”. Refers 1o new o overhauled engine.

42  Fuel sysiem leaking. Check hoses, pipes, filler, Injection pump, eto faor
lpaks.

43, Fuel return ine biocked, Clean wilh compressed air If possible

44, Idle speed ioo high, Re-adjust.

45, Max speed too high, Re-adjust

43, See dems 10, 17, 12 and 13

4. See fems 24, 28, 2T and 28

CLUTCH FAULTS

Cluteh slipping 1,23 45
Cluted wall not disengages fully: 4 61e 12 14
Whinirg from duleh when pedsl is deprassad 13
Clutch judder, 1,2, 7 101213
Clutch naise when idling 2.3
Ciutch moise dunng engagement. 2
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CAUSES AND REMEDIES

Insufficient clutch free play al pedal.

Cluteh disc linings worn, hardened, siled-ig, laose of broken Disc
distorted or hub leose, Clitch disc must be replaced

3 Pressure plate faulty. Replace clulch,

4 Airin hydraulic systemn, Low fluid leval in clutch cylinder reservair

5. Insufficient play af cutch pedal and duich releass linkage. Rectify as
described,

& Excesshve fres play in release linkage {only for cable opersted clutch,
{§

B

i

nol applicable). Adjust or repiace worm parts.
Misatignment of clutch housing. Very rare faulf, bul possble on
tramamissions with saparate o housings. Ro-align te comect
Chutch disc hub binding on splines of main drive shaft (cluteh shaft) due
to dirt or burrs on spines. Remove clutch and clean and check splines.

8. Cluteh disc inings loose or broken, Reslace disc

10, Pressure piate distored Repiace dutch

11. Clutch cover distored. Replace dutch.

12 Faull in fransmission of lkoose engine mountings

13. Relaasa hearing defective. Remove clutch and repiace bearing,

¥4 A bent dutch release lover. Check lever and replace or straighten, if
posgible,

=  The above fauts and remedies are for hydraulc ang mecharical clutch
operation ard should be read as applicable to the modal in question, &8s
the clutch fault inding section is writtan for all types of clutch operation.

STEERING FAULTS

Stearng very haawy Tta

Slearing very nose 5 T88 111013

Stearing whesl wobbles £ 5 Tioh 111016

Vehicla pulls to one side; 1.4, 8,10 1410 18

Sieering whes daes not relum to cantre positicn: 1tz &, 16

Apncmal tyra wear, 1.4, Tted, 141t 19

Knocking naise i oolurmmn; 87,1112

CAUSES AND REMEDIES

1. Tyve presswres nol cormect of uneven. Correct,

2 Lack of lubncant in stearing

3. 5Uiff steering linkape ball joints, Replace ball jsints & quastion

4. Incorrect steering wheel abgnment. Correct as necessary.

§  Eteoring neads adjustment See your dealer for advice

6. Sleering column beanngs too tight or saeized or stearing column bant
Correct ms necossany.

7. Steefing linkage jeints loose or worn, Check and replace joinis as
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NECECSary,

B Frontwhes bearings wom, damaged or loose. Replace bearing.

2 Fronl suspension parts loose. Check and correct

1 Whee nuts loose, Re-lighten

11. Sieering wheel loose, Re-tighten nut,

12, Steening gear mounling lnase. Check and tighien.

13, Stearing gear worn, Replace the steering gear

14, Stesnng track reds defective of loose

18 Wheels nol properly balanced or tyre pressures uneven. Cormed
pressures of balance whesls

16, Suspansion springs weak of broken, Replace speing in quession of bath.

17, Brakes are puling 1o one side. Ses under "Brake Faults”

18, Suspenzion cuf of alignment Hawe the complete suspension checked
by 8 dealer

T8 Imprope diving, We don't intend to tell you how (o dive and are quite
sura that this is not tha caues of the faul

BRAKE FAULTS

Brake Failure: Brake shae Enings of pads E-u:m'ruulr worn, ncarract brake
fiuid (after owerhaull insufficient brake fluid, fluid feak. master cylinder
defective, wheel cylnder of caliper falure. Remedies afe obvious in each
instanca.

Brakes Ineffective: Shoe linings or pads worp, incorrect lining materal or
brake fluld linings contaminated, fuld level low, & in brake sysiem (bleed
brakes), heak in pipes of cylindess, master cylinder defactive adlag ara
ocbwviows in esch instance.

Brakes pull to one side; Shoes of linings worn, incomect finings or pads,
contaminaled linings, drums or discs scored, Auld pipe blocked, unequal tyre
pressures, brake back plate or caliper mourting loose, whesal beanngs not
property adjusted, wheel cylinder selzed. Reclify as necessary,

Brake pedal spongy: Alr in hydraulic system. System must be bled of air,
Poedal travel too far: Linings or pads woin, divme of discs scored, master
cylinder of wheo cybnders defective, system nesds bleeding Roctify as
necessary

Loss of brake pressure: Fluid leak air in system, |eak n master or whael
cylingers, bDrake Senvo not opedaling [wacuum hose disconnecied e
exhauster pump not operating). Place wvehicle on diy ground and depress
twake pedal Check where fuld runs out and rectify as necessary.

Brakes binding: Incorfect brake fluld (bailing), weak shoa return spings,
basic brake adjusiment incorrect {efter fiting new resr shoss), piston in
caliper of wheal cylinder eeized, push red play on master cylinder insufficient
jcompensalion porl obsnucted], handbrake adjusted too lighlly, Reclify as
necassary. Swelling of oylindes cups through use of incorrect breke fuld
could be another freason.

Handbrake ineffective; Braks shoe Snings wom, Enings contaminated,
operating lever on brake shoe seized, brake shoei of handbrake nesd
adjustment Recllly &s Necassary
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Excessive podal pressure required: Bvake shoe linings or pads worn,
lininge of pads confaminaied, brake servo voowum hoss (for brake serva)

discannected or whesl cylinders seired Exhauster pump nol opsrating
Fectity as necessary.

Brakes squealing; Brake shoe linings o pads worn 2o far thal metal is
gringing against drum or disc. Inside of drum s full of fining dust Remave
and replacea, or clesn aull the drumis) Do nof inhale brske dust,

Mofe! Any operalion on the steering and btrake systems must be camled aut
with tha necessary cara and alenton. Absays think af your ;:Enl:,' and tha
salety of othes mad users. Make sure to use the comrect fuld i the power-
azsisted stearing and the comeet brake fuid,

Faulis in an ABE system should be invaestigated by & dealer.

Change the brake fluld in reguelar ntervals (approx. swery T peard,

ELECTRICAL FAULTS

Stardar motor failure: 2to 5 889
Mo startar motor drive: 183, 57
Show cranking spaed, 13
Charge wafning lighl remalns an 310,12
Charge warming light doas nat come on; 2,3, 811,13
Headlamp tatlure: 205 11, 13 14
Battery needs frequent topping-up: 11
Direction indicators not working propery 2,38 13 14
Hattery freguenlly discharged: 310, 11,12
CAUSES AND REMEDIES

1. Tight engine. Check and rectily.

2 Baftery discharged or defective, Re-charge battery or replace if older
than approx. 2 years.

3, Interrupled connection in ciroull Trace and rectify

4. Starier mofor pinion jammed in fiywhes|, Releasze,

5 Alse B 7 and 8. Starter motor delective, no engagement in Aywheal,
pinion or Mywhesl wormn or solencid switch defective, Comect as
nEcassary,

B.  Igntiontstarter swileh inoperative. Replace.

10 Drive bell lonse of kroken, Adust or replace

11, Regulator defectve, Adjust ar replace

12, Gengralod inoperabhwe, Cverhaul or repéaca,

13. Bulb burnt out. Replace bulb.

14. Flasher unit defective Replace uni
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Pages 191 -152 - Wiring Diagrams

L, e
LH. headlamp
e Main Dpam
Sl Difageid Beadein
5 Gahe BghTi
I Ewth
L H, )
Homi
A H %og lemp
HH Psadlamg
Sfa, W50 58 and 31 m ADowe
AL H. reicatel wma
Fioxg ki ey

i TR
o IRGSn0n BT wilh swiloh
TRorogiap.
=
Fial
]
Tank sarsder wnit
Temparsiue pander wunt
Sockal
Do QoA BmEh
Hpntar blosssr reoior
Bewtach ior 19
qum
[FLpir BOD) I i
Bawvich, hawied e Bcrsan
Lighdl meefich
Wipar padiich
Fusea

- 35 33 FA X 3T

& = D preiuan

[ = Hested mar scipen
@ = Rawr iog amp
= AT

plata Hphil, s lghts, paring
ard Pog Laimipe

E1  AH parking kghl

E2 A H rear kghi

Es Aesw fog lemp
E10 LM fog leme
E1l RH fog lemp
F1 Fusa

Fi#  Fuss

Fil Fusa

Q@1 Lighl pwach

K1 Traker g pochl
K2 Trabor RgP pockst

3 Farking ligh, resr lights,
e

Lighl sochs
Ef L H. pawking kgh
ET LH merligh
F8 Fusa
87 Cormberabion swshol

e e
RH ol side Indeicr ame
HT A H. b incsopion emp
HE AH, mar mioshe o
HE LM e lighy
HADL M. Pl inciostor lemp
HIT L.H. Fonl skde madasion |amg
XV Tradar bghl sackel

§I"a"gge

LI B RO ]

TR

Fages 191 -197 - Legend - Diagrams 1 to &

| Bkarine mplor, power

A Bheaing hock ey
B Senmor, rnpeadshs

01 Babany

32 Alesmabor

HI Chusge smering g
:ﬁ ﬁl‘ﬂ“ﬂﬂﬂﬂt
M1 h::;*

A1 v g

Wiring Diagram Legend - T to 15 - 210D/4100D

1]
B

Fusl, ool
Tl gaencer i

85 Tenpersiune penge uni

P
Pl

11
End
E1d
1
B

Fusl Fead
Tompamras gaugs

Reversing fighty
i
ook -

Ravariing light swect
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11  Door contact pwilches,

Intmelor lighis, sockats
E17  Ceepo reom kemp
F2  Fusa

H13  lterior ight
58 Cango room lmp swilch
¥3  Social, drivers compartment

14  Haaied rear scresn, tesi
mocket Fof Fuses
Bs Sramioih, hembod e soresn

Fusa

Hi4  lncicator lamp, socked for fuse
Ragl

AZ  Heabed redr s=ioen

A3 Heabsd rear airean
Xé  Teal sockel for fuses

15 Parking lights, brake pad
waar, braks Auld, engine oil

presaun
59 Sensor, brake ning wear, LH.
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Legend — See Page 189 to 190
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Legend = Sea Pages 188 to 190
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