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1 FOREWORD

This repair handbook ig Intended to the personal working in maintenapge
ang repair shops, as s guide for fhe operations necessary for the CTORS
country cars ARU 24 and Its variants, in focordance with the technlesl docy-
mentation and the teshnical instructions specific to these types, elaborsied by
MUSCEL MECHANICAL ENTRE PRISE.

It i also used by the specialiets, which are leaders of Lrenaport
entreprisea or garages for ARC cars, and by the drivers, pupile from the
cAr drivers and mechandes school,

The present handbook, together with operator’s handbook arrl  the
spare parts liste, explaing the methods to be spplied In order to nbtain  an
operationing, malntenance and repairing of quality. which will inorease the
ARU cars relisbility and maintenabilty.

The problems analised in this handbook are of three kinds:

= The everyday & maintenance and service.

= Properly repairing of the motor vehiele.

-~ The prescribed periods for the opergtions, mentloned in  malnte-
nace and repeiring paragraphs.

The first part of the handbook contains instructions for usual mainie-
mance, In various periods, indicated in the SERVICE notabook of the motor
vehicle, and the methods for performing of these oporstions, both during the
guarantee pariud of the motor car and out of it.

The specond part shows in detail the methods of symptomatic disgnosti=-
cating for varlous troubles, which can appear during car operstion, the
methods of remedying them respectively the order for diemantling snd refit-
tUng the repaired parts, or for changing them, the methods of chacking Lhe

Import and assemblies and parts, for which the functional sizes asre indicated,

respectively for the repair sizes when this repairing mode is allowed.
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The same paris show slso the tools, the special devices and verifiers
for ARC cars, T.D.V. which are listed in the recapitulative table, at the end
of the book, and where is indicated s liste of indexes under which these are
manufactured at MUSCEL MECHANICAL ENTHE FRISE.

A performed repair will be of high quality only if the remounted parts
will be integrate within the allowable wearing limits or will be changed by
new, original paris.

The third part of this handbook containe the normed pericds, devided
for esch service operation repair, which can be considered sm & caleuls-
tion bage for determining manual labour.

A maintenance and & repair of high quality can be obtained only by
respecting strictly the Indications of this handbook. _

The improving modifications for the ARC vehicles, after or between r
the handbook lesue, are advised to the purchasers by means of the repalr han-
book suppliments, which are delivered together with the car.

In the present, third edition are Introduced & lot of improvemernts,

ln comparison with preceding lssue, dus to comulating of engine-——and motor
vehicle repair handbooks, to avoid references from a handkook to the other.
The graphic metearial ip slso lmproved, enclosing the figures of the tools,
devices and service-verifiers (T. D.V.).

The chapters sbout repairing and ndmm:; of body sssemblies, of
beating mystem and ventilation, of electd cal equipment, etc. are more deve-
loped and the Erouplng of operations {s better.




CHAPTER |. GENERALITIES

1.1. METHODOLOGICAL INDICATIONE CONCERNING REMEDYING

OPERATIONS
The overhauling operationg for the maior vehlols must be done with
SCCUTACK Beflors any dthuil!]'.[ll.‘l.[.‘,. ihe parls end the sosrmblies "utiaces muat

be clezned by wasking and wipplng, In order to obtain them completsly dried and
clean, &8 well sz the adjacent puris must be cleansd, 0 avoid impurities 1o
panetrate inalde the mechanisme.

lf the parts, which are to be dismsaniled, influencs each other, or If
they are mounted together, they muat be marked by s partioular sign, for lne-

% tence, by slight seratching of the free surfnces, to permit, by refitting them,
to obtain again .he Initisl position. The conditlon is imposed by respecting nor-
mal clearances or tightenes, which must he aamured,

After diemantling the parts must be washed in white-splrit or asnother
similar solvent.

Un reffering to the plastios and rubber parts, it must be cbserved that
the solventa ehould not damage them. The parts should be wipped with textils
cloth, which produces no linis and thay should be checked visumlly and dimen-
slonally (when the sizes are Indicated), in order to disoover tke faults.

The sutinces which remaln [res silar di smantling of checked parts,
should be protected by cartboard, speclally in case of opsned hausings.

Un dismaotling assembled parta, il |8 not allowed Lo Introduce Eharp
thinge betweer thir pontaet surfaces, in order to reamove tham.

To fsoilitste the surfaces'ramoving, when removing sssembled compo-
nenin, It should be performed slight bits, latermlly to direstion of tightining ,
by means of a wooden wubber hams

I the removing of the two per foed 7ol Bucessd In thle way, one

BOOuld insist, by washiog the con : i anke vantn, in oTdhr




goften the paint film, which penelrated in the juinl &reas o the adjacent
sufaces.

Before remounting the dismanled parts. it shouid be done the last  in-
apection for blows, scratches or impurities. The parts witich operate in lubri-
cated mpaces, can be lubricated before their remounting with greases or oile of
the same quality.

The npsemblies, which have oil beth or water chamber iengine block,
gear box, differential housing, ete.|, must be sesled. Therefore the gaskets,
whiech should be mounted, should be in perfect condition, and the screws {(bolis)
which are fixing the covers, should be tightened from the center to ocutside,
diagonally acd aliematively.

In case thal the tightenlng of bolts hes & special imporiance, such ne
crankcase main bearing covers or eylinder head fastening bolts the torgue in-
dicator wrenches, should be used and the tightening should be dopne with a
torque whose value ig indicated in the chapter of respective repair.

In cese that a bolt psases through o chamber with fluid, it should be
agpured & sealing of respective joint, by using eealing solutions (3uch &8''Lock-
tite", "Omrifitt" etc. ), which should not block up the bolts. Before applying the
sealing eolution, the surfaces ahould be degreaped.

The parte which allow remedying by machining, should be machined up
to the sizes Immediately lower, while the conjugated parts should be ehoined
from the sdequate repsir clase, eo that the clesrs nces, respectively normal
tigatening (indicated in the handbook) eould be realized.

The parts for which the repair sizes are not {odicated and which ax-
ceed the tolerances range, should be repaced with original parts.

if on the ARC vehicle are mounted other engines than ARO L-25 or
ARC D-127 (Diesel| engine thelr derivates, the maintenance indieations of the

eagine supplier should be applied, for the engine and ita devices.

1.2. CODITION OF THE MAINTENANCE & REPAIR OFEHATIONS

The maintenance & repair operations are marked by 3 number of 7

seven) figures




The number of an operation is diveded Into 5 Eroups separated by
pointa.

The first group has & singls figure, that is to BAY:

- Hy figure 1: intervention on the vehicle lifted upon an Inspecting ramp aflte:

returning from the travel, respectively having its lubricants hea-
ted up to the working temperaturs.

By figure 2: Interventlonon the vehiocle is made when the vehigle i parked
in the workehop or onan lnapecting ramp.

- By Mligure 3: The case when the respective unit is taken down from the vehi-
cle and fixed on a epecial oevice which (aclliteted the operation to be dune
= By {igure 4: The cape when the repsir operation |8 esrried oot on 8 aormal

workahop bench.
- By figure 5: M the respective opsration concernes various sdjustings and
unotionnl tasts.
On describing various oparations, thera will be no reflerences. concer-
ning the unlt situstion (mounted or taken down irom the car), but only when It

will be strictly neceasary.

The segond group, having a single flgure, "0" or '"1"., mesns If the

operation {8 carmed out directly, (merked by 0"}, or i it needs also other
prolimenary oporstions, (marked by "1"), Indicating the order In which  thase

operations must be carried out.

The wiwd group. having two figures Indicates the order number of
the unit, on whick Is carried oul the opsratien, w0 as [t i to be seen In the
first Table.

The fourth growp, having sleo two figures. Indicates the order number
of tha operation carried out concerning the unit Indicated in the second group.

The fifth groyp, having « singls figurs. marka the order number of
the operation step, marked in the fourth group. as far as this operation |l Bx-
tenalve apd nseds Its dividing ir successiva, charscteristic steps: io  opposite

cags, i is marked by "0V




121 TABEE 1. CODIFICATION OF MAIN UNITS WHICH COMPOSE THE
ARO-24 CROSS-COUNTRY CARS

ggf' Name of unit Code No.
0 1 2
1 Engine - mounted on the vehicle 01
2 Cylinder block 02
3 Cylinder head - (assy) 03
4 Piston and piston rod - (assy) 04
5 Crankshaft - (assy) 05
6 Fuel pump 06
1. Water pump 07
8 Inlet & exhaust manifolds 08
9 Engine lubricating system 09
10 Engine -taken down from the vehicle 10
11 Fuel supply system, up to the fuel pump 11
12 Exhaust system, beginning from the exhaust manifold 12
13 Engine cooling system - outside of it 13
14 Fuel injection pump 14
15 Carburettor 15
16 Engine clutch 1
17 Gear box 17
18 Transfer box 18
19 Brake and cluch control 19
20 Servobrake 20
21 Front R.H. &L.H. cross propeller shafts 21
22 Rear propeller shafts 22
23 Front differential 23
24 Rear axle 24
2% Rear differential 25
26

Front & rear bumpers

27



7 Chasgis frame - (aemy)
2H Froot & rear suspension 2
. 29 Front axla

30 Yheel (aagy)

a1 Freoa wheeling hub
a2 LBUTING MmecnEnigm 34
g9 Hydraultk braks svetem exolusively ite control
g4 tleciricel eQuipment on the angine J6
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L Lnside upoolsteries Gl
18 Front

lataral doors £1

44 Resr letarsi doors LE

gl sefety belle; bare agelcEt overtuarn ki

52 Lrivar 8 seal 68
59 Fasgenger s Baal €%
B Hear &lde bonodes 10
Hear longitudinal beancl Lo

Bl

56 Heating & ventilating sysiam &




= 10 =
0 1 z
51 Obturating parta a2
58 Radiator grill, external g ioner wings B4
59 Engine bonnet; intarmediary systems BS
L Motor vehicle - genarally b}

1.3. METHODOLOGICAL INDICATIONS FOR TIME NORM ESTABLISH-
MENT

In the Chapter shout the time norms it |8 indicated the sllowed timeas,
In numerical order of the operations toe be carried out,

In the time norm s&re comprised all the preparing stages, necelRRTY
for the Intarvention; as well as these, which are necessary to be sble to dell
ver immediately the motor vehicle, in good working order, io the owper.

Reffering to the code of operation, one should observe i the second
group has the figure "1 or "0",

I there is & figure "0", the time norm will be ap such, and the
operation will be performed direetly. without other prelimenary operations; if
there ia the flgure "1", to the normed time must be added the times provided
for the preliminary operations, (ndieated in the text of the respective operation.

To facilitate this procedure, it is aleo indicated the pege number of
the handbook where I8 found again deseribed the respective operat lon.
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Cm the vebioles generally overhaulings, the times will bo taken AN
puch, without puplementary times for the preliminary operstions, &nd their
sum should be corrected by the sub-unitary coefficient K, depending of the
equipping degree of the workahop with apecial T.D.V. (tool . devices . verifi-
ers), specifie for the cross-country ARC-pars, and on ithe yearly series, it
which these operations are parformad in the regpective workahop, ae it can be
soen In the Teble II

The sum of Umes ahould be gorrected Dy the prodoct: J'.'! XK,

TARLE 1
Rafl Equipping degree of the woarkshop Correction t‘.‘crrmr_:t;in_-,n R
Mo, and repaires ' serica coelficlient coellicient
for endow- lor repaire
mignt - l"-i serlas H!
Minimal equipplng with T, J_':l_".'_. f'l'i' S =
SERVICE (T.D.Y. marked with as-
lariak) 0,8 =
2 Equipping with T.D.¥. In complete
AaEt, s indiceted in the handboolk D,75 =
k! derial repalra, up to 25 per year = 0,8
4 Serial repairs, up to 26 - 27 per
VHilr - u,a
5 Barlal repairs, up to 76 200 par
VEAT = 0,65

ty Serial I:'-Epﬁ.i'.'ﬂ, over 200 pEr yoml - 0,05

S e
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1.4. THE ARO CAR MODELS WHICH ARE REPAIRED ACCORDING TO
THIS REFPAIR HANDBOOK

1.4.1. The ARC-240 vehicle ls Iniended for goode'snd persons’transport,having
two lateral doora, rear lower tailgate snd a tilt framework with imper-
meable tilt.

[P B S st e et

A vehlele for goode and persons

Fig.1.1. ARC 240 OUT ROAD VEHICLE




1.4.2, The ARO-24]1 wahiclae s Intended for goode and persons, having four

gide doors, 8 rear lower tallgate, the [olding rear bench and impermes-

bla tilt.
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A wvehiele for parsons.

2. ARG 241

Fig.1.}




1.4.3. The ARC-242 vehicle i 8 light pick-up truck, for goods, especially
| having high specific weight; the buckel gan be covered with the til and
the driver’s cab is metallic, completely closed.

hicle for goods, with metallle, closed driver s

A plek-up ve
A b,

Fig.1.3. ARQ 242 OUT ROAD VERICLE




1.4.4. The ARO-243 vehicle is intended for goods and persons, having two aide

dovrs, a rear door and complete metallic bods .

metallic

having complete

OUT TOAD VYVEHICLE

& veahiele for ?:I_Illl"IE And peEraond,

body.

i
LY

Fig.1.4. ARCO-243

1.%.5, The ARC-244 venlole 18 intended for persons and eventually for  goods
irangport, baviag four side doore and two rear tailgates (upper ano

lower), & folding rear bench and complete metallic body.
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wheelbage,

| 4.6, The ARO-320 vehicle s a pick-up truk, having Increasec

metallic closed eab und independant goods’bucket, with a tiit.
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1.4, 7. As variants of the above mentioned vehlglea are the ARO vehicless with
the right hand drive, within of the handbook, where It will be the ca-
se, there will be done veferences concerning partleular operations, de-
pending on R, H. position of the steering wheel,

Another classification of variants 1s eonditionad by the Diesel engine
D-127, which equips the ARO vehicles, instead of the ARO L-25 gaso-
Hne engine, The overhauling of this emglne type ls presented in & se-
parate chapter and as far as the other units will be affected by the

presence of Diesel D-137 engine, there wil be done necessary refaren=

a8,

1. 5. THE LUEBRICANTS USED FOR ARO MOTOR VEHICLES

Rei. Name of lubri- Period of Gquallty Handbook

Notas
No. cant s & Foumanian Equivaleat symbol
1, Engine In summer M 30 ax- SAE 40 UL 1 ARD L-2%
tra _ engine
in winter M 20/20 W SAE 10 UL 2 Idem !
extra |
17 - 10°Cc 1dem SBAE 10 UL 3 [dem
In summer M 10 su- SAE 30 D 1 ARO Iy 127 1
per 2 engine
In winter M 20/20 W SAE 10W
gupar 2 SAE 20w UD 2 Idem
2 Transmission Permanent-T 90 EP 2 BAE 80 oT =
oll ly
| Holllng bearings |dem UM 175 Multipur- UR -
kad jolnts LiCaPk 3 pose grea-
ae y
L & MUSCEL MECHANICAL ENTREPRISE has a right to assure impro- l
vements for ARO motor vehicies, without Informing the owners of this hand-
books, which handbooks can be completed up to date by procuring the  yearly
! supplement of this repair handbook, which is published yearly, in the ficst
rquarter of the vyear,




CHAPTER II. CURRENT MAINTENA NCE

Manufactured in order to roll at lenst 120,000 equivalent km, without
essentlal repalrs, the ARO vehicles require a dayly curremt miintenance, son-
gisting of checkings, lbricants changings, cleaning of parts, adjusting thecles-
rirgs, replicing worn-out parts joll {litering element, brake piston cups , Hrea ,
gLe, ).

The current malntenance should be carried out by a specialized atuff af
the SERVICE-workshops, which are endowed with toola, devices and checkers,
gpecllic for ARO wvehicles, adaquate for all necesgary Interventlons, or In ga-

rages, sdequately andowed,

2.1. FREQUENCY OF PERIODICAL MAINTENANCE

The ecurrent malntenance should be carried out according to the indica-
tions of the operator's handbooks, and the SERVICE-botebook.




2.1.1, CAPACITIES: CASINGS. RECEIVERS, INTERSPACES FOR LUBRICATING

In the below given Table V are indicated capacities of varicus caslnge,
receivers and intérspaces. which should be filled withl lubricants or orther
functional {luide for ARG motor vehicles, whose characteristica are marked in

the Table 111 or by describing regpective operations.

TABLE ¥ CAPACITIES

Ref. Eiubﬂg recelver, inter- Type of Unit of Feeding Capoclty Remarke

Mo, apace Il udd measure point
i 2 i 4 i) B
1 Ignition distributor For ARO
Bhaft o drope ] 3-4 L-25 engi-
e
: 2  Gasoline engine oil -l
bath _ litres i 5.0 Idaimn
2 Dlesel engine oil bath 7 " 1 6.1 For ARD
D-127 engine
i- _ 4 Diesel engine air |
’ oloaner i v 1 0,3 [dem
5 (Gasoline ehglpg alr For ARD
cleaner b " 1 h,d L=25engine
6 Gear box i " 1 2,0
T Tranafler box a1 L 1 1,4
§ Froot differential ¢ " 1 1.0
4 f Rear differential L H 1 1.2
| 10 Propeller shaft head  Gresse kg 4 0,08
gl 11  Propelier shaft spiders Grease kg 8 0,04
| 12 Steering gear box ol " 1 0,35
13 Pivol case {Hil Ll 1 0. 6%
14 Sieering rod heads Grease kg 4 0,01
16 Fronl suspension m m s 0,07

linkages

18 Wheel roller bearinge " " 4 0. 80




=, I._l l =
l . 1 i 2 a2 3 - [
| Cluich throwout sleeve Grease kg .08
L8 Hinges, latches |ocks il .03
14 propellar shaft middie
:.Ihf'-‘!'irh-l:l. ir 1" I:I,Ef)
g Coter flange needle
EATIOER i 0.ul
d dorege batiery gleotro-
lyte Uiran 4,0
i2 Cooling radiator eooling  litre 12,0
% Gooling radistor
gomplute [dem Ly 13,0
a4 eypplimentary henting
gy atem Idem i 1,5
25 Simple braks system fiuld b 0,78
26 Servo braks @ystem Inem i 0,85
27 Gasoline/Diesel ofl
tank Fuel = 86,0
28 ARG 320 fuel tank Fuai " 80,0
28  Windsoreen washing waBhing
gy ptem fliadd " 1.0
30 Supplementary engine For ARO
oil cooling system odl 1.0 L=26 en~
gl
11 Hydraulle cluich gon- Brake
trol systam {luld L 0.3
019 Pl RY OBRMING LUBRICATING

1 parforming lubricating one sbould

pparalion the impurites or poOWLRIE

the lubricated spaces, Decause Laey pould

galed METLA

g

taks oare thit during lubrloantieg
ihe environment do not pemstrute In

ssuge the rapld damaging of lubri-
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op. 2.0,01.02.0 - OIL LEVEL CHACKING IN THE ENGINE BATH
oil Iav;l chacking may be done about half an hour after the englne

ks aut the oil gauge and observe the level resched by oil. This
ahould mT;Tmp&iud between the two marks, MIN and MAX. If there are doubls,
comserning the level observed on the gauge, this one should be wwhntu'il' h:
cloth, which does not produce lints, and hu:anﬂlugudlmed again in this . :

afn the ofl gauge end check the o vel.

ol :l:rm-lu.r Lharst s & low oll consumation, 8o that, in @ course of time
thore is a tendency of decreasing to minimal level. By reaching this minimal
\evel, complete the ofl with 500 m.1. with freaph oll, of the same quality as
that in the engine bath, Then wipe the eventual drops of Lhe adjncent parts.

OP. 2.0.01,04.0 AIR CLEANER MSPECTION BY ARO L-25 ENGINE

Discoansct air eleansr from the carbureitor connection pipes and the
gylinder head comnection pipes, by loosening the fastening collars on the [llter.
Then, by slight lateral blows remove the ailr cleaper cover (eee fig.2.1.) and
observe the clogging degree of the filtering cartridge and the oil condition. In
caga that the vehicle has operated cn the dusty roads, the observed clogging
will be grester andit will be necessary a fllter washing and ol changing. (1
described by Op. 2.0.01.05.0.

Fig.2.1. AIR CLEANER CONNECTION TO ENGINE
1. Alr eleaner; 2: Connecting bose; 3. Conneeting elbow;

4. Hose clamp; 5. Cylinder head cover bleeding tube; 6. Cy-
linder head cover.




OP, 2.0,17,0L.0 OIL LEVEL CHACKING IN THE GEAR BOX

This operation should be performed 5 minutes after stopping the car
betier on 8 ramp). A tray for the run-olf oll 8 necesssry ag well 38 o sovrce

Lightly remove the level plug (see [ig.2.2.) and 'n case the oll starts
overflowing, immediately replace the plug snd fasten I, because thers Lls enough
oil. Otherwige, top up with the same tranamissicn olf through the filling
hole, till tha odl atarts flewing oul at the level plug hola. After topging up, re-
place and fasten the plugs.

If there are available specialized il supplying systems, under pressyre,
the filling with ofl can be carried out by means of & sopde, through the level

plug hole till the il begins b0 drop oul around the sonde (see Pig. 2.8,

. “\ pi1 level plug
Y N
III L| F e _},.__m___..q
b - .
' | | | ! ! || .
| [ |
Il _'_l_-_——_-_—— .,llu._—.":- "|:-' = | - —
I | | || |
| I, \ I i " — .|
II IIr . | | B : B _ﬁz
H H,.-"'_._‘.._.L = _I;IJ . . o S 'gfl;]: y | |_—

1 S

011 level plug

Flg.ﬂ,.’?_ TOP VIEW OF GEAR TRANSFER BlX .
1. Cear hox: 2, Transfer box; ihe arrows Indleated the ol
level plugs).




Then replace the level plug (and the filling plug aleo, If It was remo-
ved) and wipe dry the adjacent arems, eventually touched by oil.

Fig.2,3. LOCATION OF GEARBOX TEANSFEHRBOX
' FILLER PLUGE.
| 1. Inapection cover of gearbox filler plog:
2. Inspection cover of transfer box fillar plug.

OP. 2.0.18.01.0 OIL LEVEL CHECKING IN THE TRANSFER
BOX

This operation is to be performad similarly as for the gearbox, (msee
Op. 2.0.17.01.0), manipulating this time the plugs of the transfer box.

OF. 2.1.34.03.0 OIL LEVEL CHECKING IN THE STERING GEARBOX
The eteering gearbox plug Is accesseble only after removing the air

cleaner (the stages 2.0.08.01.1 apnd 2.1.08.01.2). Therelore it is recommended
to performe tals operation at the seme time with the cleaning of the air olea-

-




Remove the plug, placed on the top of the steering gearbox and In case
the ofl level does not longer reach the plug, tep it up uElng the same trensmls-
glon oil {indicated in thie handbock).

Heflt the plug and remount the air cleaner In reverse order as by dis-

maniling.

(11 0.23.01.0 OIL LEVEL CHECKING IN THE FRONT DIFFFLIN

TILA]

it 18 preferable (o perlorme Lhis operation on 8 ramp, having at diapo-
gal a tray for the rup-off ol A well as 58 source of trapamission il

Mie operation ghould be performed 5 minates after stopping the car, o
prder o jel oll Lo gather at the botiom of the bottom of the differential USLE

Bemove the upper filling plug and chegk if oll Is at the hole edge i
¢ drppping out over this, U there will be not enough oll [t must be comple
ted W1l it begine b0 [howw oul.

Replace the gesket and the plug, The plug should be clean on replacing

Taa run-off oll should not be osed again
G, 2.0.95.01.0 OIL LEVEL CHECKING IN THE REARE INFFERENTLIAL
This eperstion Il to be performed similarly as for the fromt ddisrsta

(O 340 83.01.0 ne level plug (& located on the reax axie houslmg, ©n 18]

(Fheje ide facing with the differontis

BATH

the AR

Thie operation 18 identical with Laat, which was indicated for

i . Atk b i veanl 1o iom 1 { the oil i8¥el
L-25 englne (Op.2,0.01.02.0), with the different location only of the i

HALTE.
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OGP, 2.0.01.01.0 LUBRICATING THE BREAKER CAM OF THE
ARC-L-25 ENGINE IGNITION DISTRIBUTOR

Remove the cover fastening clamps of the ignition distributor, together

with the lgnition wire Bet.
Take wut the oll gauge from the engine ofl sump and let drop some oil

drops upon the felt of the distributor cam shaft head.

Push back the il gauge in its hole; replace the covar in it8 normal
popition and fagten it with the clampe (see Tig. 2.4.).

Check correet ecnnection of the ignition wires.

Fig.2. & TOP VIEW OF IGNITION DISTRIBUTOR WITH REMOVED
COYER.
1. Fixed cootact; 2. -Breaker arm point; 3. Erecaker cam;
4. Adjusting screw; 5. Screw fastening fixed point plate.




UF. 1.0.07.08,0 OIL CHANGING IN 'THI ARO L-25 ENGINGE

inle operation should be performed. st pping the epgine, 5 nimutes
ne, | el

gfter the engrine reschad its workin . o e
&r the engine reached ite working re. in order to be able to drain

[ £s npreraly

the oll oul from all the components of tho engl me

ine draiming of oll can be pedorme throug the magnet plug hole, pla-

ced a2l the bottom of the oll botk, or v droe

wing oif by means of & sopde theough

the ol gau l ol Iralng ol g e Lliling boleé cap placed fin
thie ¥l " nead Cover
In cdge the oil bath |8 dmined by runndng-off, put fireily a tray under

the-magnetle plug and unserew it. When the ol rumiing-off oecures nol flowing,

Qut dropuing, wipe uff any posalble imperities from the magnetic pl g and re-

sorew L Lghtly. Check ficstly F ite gaghet s in pood eonditlon.

In case of drawing out the ofl b means of a sonda. first remove tha
ofl level gauge (dip rod) and then introduce the sonde through the hole, Ol
sulfiziently ellminated when the aonde can no longer draw out but fine dr pa. In
this eage aiso il is ueeful to unscrew the I hath plug and remove eventual
impurities, coll=eted by the magnet
Roplace the magnetioal plug and afies pulling out the sonde, Introduce
igdin the oll gauge In Its hole, after having wipping. it off of possible impurities
Refeeding of engine with fresh oil ls carried out through the oil Ffille:

cam, on the top of cylinder head., After,ihat, replace the ofl {iller cap and fas-

LW, . 1050 OIL CHANGING K TH \Il CLEANEHR

The oparat is carried 1 BL v EOLEE

1 B Fhoe P mliss s B 1
Hemove hoSa vwmps whi . b g clear -

necling eockets, and mamely; {1 | ineeting hose to carburetlor a

the aeratlion hoae of eylinder heaa. i(eee Hg.2.1.).
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Oin remounting the operations should be dope in reverse order.

st. ©2.1.80.01.2 TAKING DOWN AIR CLEANER FROM THE ENGINE

This stage is performed by disconnecting alr cleaner from theengine,
respactively by performing the stage o 0.08,01.1.

Lovsen the clamp fastening the air gleaner on the inner wing (the mud-
guard), by removing the nut jacces through the space for wheel).

Bemove the air cleaner from the clamp.

(i remcunting the operations should be done in reversse order.

8. 2.0,08.01.0 CLEANING OF THE AIR CLEAMER FILTERING ELE-
MENT

Remove the clamps {astening the cover om the cleaner body and, by
slight lateral blows remove the cleaner Ccover.

Wwash filtering element in gasoline or white spirit, in a specially pro-
vided room, to avold fire risks.

Empty cul the used oil from the cleaner housing and wagh the housimg
just like the fillering element.

Pour into cleaner housing fresh oll and replace filtering glement, fas-
tening it with the clamps.

OF, 1.9.17.02,0 OIL CHANGING IN THE GEABBOX

This operation should be performed about 5 minutes after coming back
from a journey, while the gearbox is still bot and the oll could run-off as
poaaible completely.

Take off the inspection rubber cover from the gearbox hood (see fig.Z.3)
as well as the gearhox filling plug.

Place undsr the vehicle, facing the gearbox, a collecting tray, and re-

move the ofl level plug and then the draining plug from the lower side of the
gearbox, letting the used wil to flow out.




Pour fresh oil, of indicated quality and quantity through the filling
hole till the ofl starts flowing through the ofl level hole.

If & supply system under pressure ig avallable, Teed with oll through
the oll level hole, by means of & sonde., The feading should be comtimged Eill
oll begin to drop out through the oil level hole.

dorew pack the level and th Ung pluge ; then wipe thoroughly all

traces of oll, to avold oollecting impurities 2nd 0 be abve to dascover

GF, 1.0.18.02.0 OIL CHANGING IN THE TRANSFER BOX

Lhiz operation is to be parformed ag for the gearbox, the plugs hiving

identicel functions. (see Op. 1,0.17.02.0),

OP. 2.v.22.01.0 LUBRICATION OF PROPELLER SHAPT BLIDTHG
YOREES.

Move the vehicle mo that the grease uipples, placed on the aliding yokes
af the propeller shafts, reach successively a sultable position for greasing.

By means of & grease gun push grease through the gipplea of the
gliding yoke until it Legine to emerge through the hole of the cover ., which ob-

turates the aplined bore, towards the cardan Jolnt.

P LR EE 02,0 LUBRICATIOR OF FROPELLER SHAFT SPIDERS

Move elightly the vehlele sc thot the grease nipples, placed on the
cardan spddeare, reasch gucoassivyel [ lon for greasing. By meéans
Fall a Erease gun m™ =k Ererin | nlTpLes, I,,I'I:'Il.i.:h 1E b.i'ﬂi La E‘U“k

Around Lhe neadle bes  Hiy -




OP, £.0.34.01.0 LUBRICATION OF STEERTMG KNUCKLE PIVOT

This operations is performed by means of & grease gun, pushinggrea-
48 throught the grease nipple, placed on the cover plate protecting the  pivol.
The access to this place is bolow the engine bomnet.

Remove excesse of grease, by wippicg dry.

OPF. 2.0.34,02.0 LUBRICATION OF DRAGLINK ROD HEADS

This operation is performed by means of @ grease gun, pushinggrease
through the grease aipples, mounted on the rod heads,

Push grease up to refuse. Wipe then the axcess ul grease.

To faellitate this operation Lt the vehiele on ramp.

OP. 1.0.23.02.0 OIL CHANGING IN THE FRONT DIFFERENTIAL

This operation should be perforined aboul & minutes after coming back
from a Journey, 8o that oil will be #till hot and could run-off as poasible com=
pletaly.

Put under the differdatial 2 collecting tray ard then unscrew, Succes-
sively the oll level plug and tne dralu plug.

Let ofl run off untill it begins to drop rarely.

Wipe impurities on the drain plug and screw ii, together with ita gas-
kst

Feed differential with fresh ofl, through the ofl level hole, until oil
beging to flow out around the feeding monde.
I measuring poesibillties are avallable. pour oll in prescribed quantity.

Wipe 1mpuritles on the oil level plug and serew it, together with its
ganket.

OP. 1.0.25.02.0 OIL CHANGING IN THE REAR DIFFERENTIAL

The operstion is performed in the same way as for fromt differential.
isee Op. 1.0.23.02.0).



OP. 2.0.29.01.0 LUBRICATION OF FRONT SUSPFENSION LINKAGES

The oporation s performed easier whem the vehiels is liftsd op &

ramp to permit the simult&nsous upper and lower access.

By means of & grease gun push grease lnto greese nipples provided in
the exiremity aresas of the R.H.& L.H. steering knuoklss.

Wipe grease expess from the adjacent areas.

OFP 1.0,v1.01.0 D CHANGING OIL IN THE DIESEL D-127 ENGINE
BATH

Tide oparation is idenfical with the mime operation for MM ARO L-25
engine (see Op, 1.0.01.03.0). The only differences are the lubricant guality,

the posftions of the drein plug and tha ofl filllar cap of cylinder heada.
OP. 2.1.16.01. 0 LUBRIEATING THE CLUTCH THROWOUT SLEEVE

Thia cparation 8 racher diificualt to be performed, due to diffieult ao=
ceas in to the lubricatlon srea.

[t I8 necessarcy to take downm tranemission tunnel cowver, (o have scceaa
throught the clultch cover opemng, or to lake down the lower clutch housing

DUYET .

St, 2.0.58.01.0 TAKING DOWN OF THE TRANSMISSION TUNNEL
COVEHR

Eemova tha control level knoba of the gearbox and transfer beox, in
order to slide off the rubber protecting boots from the levers.
Remove the serews fastaning the transmission tunnel cover om the flo-

or pan and the cowl and lift the cover, by sliding the rubber boots, taking it

completely down or making only enough spece for sccess In the working area,
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Remounting is performed in tha

reve re order,

ot. .1, ]EE.'l:_J |7 | EIIfl,I'_"l.l_ll"l.-[. aF THE ::”n':'l'illll.'l_J :‘.-[-tl‘-’f'

Apply grease with a wooden spattle on the

Eerabox flinge, operating in
e same WUme the cluteh pedal in order to make slide the throwout sleeve and
o greage it on the whole surfaca.

Pay sttentior to not let gresse in excess. which could resch agcidental-
ly on the eluth {rietion dise,

what could generate difficulties in ita oparation.

OF, 2,0.80,01.0 LUBRICATION OF T R LOCKS, HINGES LATCHES

Lirgdse the door meclmnisms, looks and talipate watches as follows:

5t.

2. 0,61, 01,1 DISMANTLING OF FRONT DODR UFHOLSTERY

liemantle, by pullinvg off, the koob of the Inner door loeking handle.
LDismantle the handle ormamental plate, and its shell

lastenlng screws (seefig. 2.5

LS b

Dy removing the

Take down the arm-rest

removing the M 6 hexagonal acrews,

oy mesing
0l 3 boX wrench

{aee (g, 2.0,

Fig. 2. 5.

AHM=-REST FASTENING

(M THE DM PaNE]
1. inner dodr panel; 2, Fastening screw; 3, Arm-resi.
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Remove from the central side of the window reggulator handle, paying

Lttention to not damage it, and remove the nul fixing the handle on the shaft.

femove, by axial drawing. the window regulalor handle and its  cover

plate (see fig. 2. Th.

e ———

Fig.2.7. WINDOW REGULATOR HANDLE
1. Hendle revetmeni; 2. Fastening nut; 3. Window vegulator handle.
Remove the buttons fixing the upholst..y on the door and then remove
the upholstery from the door outside panel.
By removing buttons, draw out firetly the inner plece and then the out- .

Er Ondd.

3




By remounting the upholsiery

pEriorme the operatl B I rew

erse
order. Before remounting, wipe the upholstery with a detergent solution,  theg

With wiler.to remove delergent snd [lnaly wipe It dry.

5t. 20.61.01.2 LUBRIC T'OK OF THE FRONT DOOR MECHANISMS

Through the Ipenings of the Inner door pinel lubripsts, v mesns of a

wooden spattle | seithot laying grease in EX0EB8, Lthe window regulsior mechs-
rlem, &pd namely: toothed Quadrant; linkiage joints.
Th Ereds  Ing the door lool mg I |

! AEriiniam: coor lock handle jolnt, the
door lock and saleiy lockingr des
L .| Lo pol !ul.llll il k il'l'l'. 1FL 'TROTalLed | Ll outer MO T

handle, to svpld ite blocking by dugt o e lraezing

OF Winges ahould be lubricets with ol

B2, 0] DISMANTLING OF KEAR Dar E UPHOLSTERY

ihe down the ash tra;

ke doam irm-T 8t (Bes fhy.
Hemove by axial drawing, the knob of the inner door locking handle,

- Diamantle the ornamental plate gad the ahell ol the locking handle,

- Hemove the crane handles
Hemove the buttons lixing the ipioyetery on the inner door pansl.
By removing buttons, draw out firstly the inner pleces.

— Take down tha door upholste ¥y Irom the vpper and lower guide.

= The uphol#tery remounting should be performed In reverss order.
5t. 2,0,.682.0 4. LUBRICATION OF REAR LATERAL DOOR

Through the cpenings of the ineor door pansi lubricate by means of

a wooden spattle, without laving grease in exoess, the door | wking mechanism

antd the inper handle jolnt.

= Lhe goor hinges should b ibriealen with oil
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at. £.0,56.01.5 LUBRICATION OF LOWER TAILGATE LOCKING
DEVICE

- Open the lower tailgate and lubricate with gome drops of oil the
laveh, operating it concomitatly frem outside, in order to lubricate the contact
faces between the latch and ite guide in the tailgate (see fig.=.B.).

- Luhbricate alsothe lower hunges of the tailgate,

- Remove oil in excess by wiping. Do pot let oil to flow on the painted

surfaces,

e

i)

‘\t"
o

Fig.2.8, LOWER TAILGATE LOCKING DEVICE
l. Ubturating cover; 2. Serew; 4. Weather strip; 4. Serew: 5. Locking

device, 6. Threaded plate; 7. Wedged piate; 5. Adjusting spacer.
4. Wedged mobile bridle .




. 2.0.56.01.8 LUBRICATING UPFEHR TAILGATE SUPPORTING
DEVICE

= Lift up upper tallgate and lubricate with some dropa of ofl its sup-
porting device, the lateh and Joints.

= Lubricate also the upper hinges.

= Remove excess of oil] by wiplng., De pot let ofl to flow on the puinted
surfaces,

= Dy not lubriosts the key lock to avoid it tlocking apecially in

winter, by freezing,
bBt. 2.0.63.01.9 DIEMANTLING REAR DOOR UPHOLSTERY

= Draw out the butions fastening the upholstery on the rear door; alter
that, remove the Pepels. By removing ths buttone, draw out firstly the Imnar
plece and then the outer one.

St. 2.0.63.01,8 LUBRICATING REAR DOOR LINKAGES

= Through the openings of the {nner door panel lubricate, by means of
a4 wooden spattle, without layiig gresse in exceas, lhe mechanism of Inper
handle,

= Do not lubricsts the koy lock to avoid Its blocking.

= Let some drops of ofl upon the door hinges and door lock sirikars,

0P, 2.1.34.04.0 OIL CHANGING IN THE STEERING GEARBOX
- VERBION EY DISMANTLING -

- Take down air cleaper from the car, according to Op. 2, 1, 08, 01, 2.

Since the draining of Bteering gearbox can be performed only through
the filler plug hole and it ie necespary to take down the stwering gearbox, It la
advisable to perform oil changing when the stearin gearbox is taken down for

other maintenance operations also.
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Por taking down of steering gearbox there 8T8 DECessary MATY prelimi-
napy operations, B8: dismantiing of drop-srm. alectrica]l disconnecting of Bte-

ering gearbox. undoing the jolnt with stesring wheel axle.
gt. 2.0.34.04.1 DISMANTLING THE DROP-ARM

- Remove th spiit pin and the nut, fastening the drop-&rm.
- Mark the mutusl position of the drop-arm and its shaft.
- Remove drop-arm DY mmeans of D. 146 extractor.

By refitting. tike care is respect correct position of drop-arm on it8
anafi, By assembling drop-aTm on shaft wplines, ume 2 rubber ot plastic ham-
mer.

- Srew the sut with a socket wrench, up to refusa, and BeCuUre nut

with a new 5.0 x 25 split pin.
sp. 2.0,34,04.2 ELECTRICAL DISCONNEC TING OF COLUMN

- Remove tha split plo and the Bocrew fastening stearing shaft in ate-
ering abaft flange.

- Mark mutual position between axle and flange, taking Into ARccount
that the fastening serew passca partially l"thrcm;h the steering shalt, pecurlng
position blocking, 80 that refltting In another position gete impossible,

Loossn ‘U-bolt fastening steering polumn on cowl.

Loogsn U-bolt fastening steering column on fscls panel.
- By means of & rubber or plastic hammer blow slightly the joint of
upper and lower steeringahaits, until the splines of lower shall come out {rom

the IlAnge.

On refitting performe the operatins in reveras order and use T
Bplinl pins,

§1. 2.0.34,04.4 TAKING DOWN STEERING FROM THE CHASSIS

- Remove split pioe securing ihe nuta wlich f[asten stearing gearbox.

- Ungcrew the nuts, draw out the fastenlig bolts and remove steering




Un remounting, performs the Cperations In reverse order and U

new splii pins.

5t. 2.0.34.04.5 OIL CHANGING IN THE STEERING GEARBOX, py |
DRAINING

- Remove the fllling plug and let ofl flow out wntil it will drop rarely.

- Pour freah oll up to the filling hole edge and réplace the filling plug,

after ‘wving wipsd It from Impurities.

UF. £.0.34.06.0 OIL CHANGING IN THE SETEERING GEARBOX BY

MEANS OF A SONDE

- Il In the workshop is available & sonde for drawing out oll from hou=
Sings, &onex At its end an elastic, plastics tube, which would allow its moulding

Inslde of the gaarbax,
- Bemove [illing plog, push in the hele the slastic tube, up to the

lower place of the gerabox and draw out oil, untll it will be daliversd dropeias.
= Pour In freah ofl up to the filling hole edge and replace the flling

plug, after having wiped It from impurities.

0P, 2.1.31.01.0 LUBRRICATING FRONT WHEEL BEARINGS

Ag iar a8 |ubricstion of bearing should securs gresses psnatrating bet-
wean the rolling componenta, their gressing can be performed only by  thelr
dismantling from the wheel bub, respeciively from the cutside flange jourpal.

|
St. 2.0.31.01,1 TAKING DOWN THE WHEEL

= Lift the ear uming a Jagk, whish,K should baproppoed ae indlcated in

until the whesl will rise 10...156 mm over the ground

fg.2.9,




ACK ON TAKING WHEELGL DOWH
fromt wheel down; 2. Fiiting jack on

Fig.2.9. FITTING HYDRAULIC J
taking

1. Fitting jack on taking
rear wheel down.

- UnBcrew Lhe wheel nputa, by mesnB of A poneumalic wreoch (for M 14)

or by means of the sia rting handle from the car' s tool outfit.

the wheel (30 kg welght). lifting it slightly, o order to not

- Remowe

damage the wheel bolie.

- On remounting the wheel performe the oparations In reaverse order.

- Om serewing back the nuts draw up {iretly two opposite nuls, io

peating on their taperad faces.

grder (0 BecurTe correct
up to refuse, with the minimal for-

- During the definitive tightening .
handle, tighten each sacond nut rotating every time

oe, by means of the sta rting
the wheel,

STRAIGHTEMING FRONT WHEEL DRIVING JOINT
GE)

8t,2.0,31, 0L 2
- VERSION WITH DRIVING BUSHING (CONNECTING FLAR

= Remove the hab Cap.

- Remove the axie cap, by means of 8,121 extractor, and the O-Ring

seal (mee fig. 2.104.
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Fig.2.10. FRONT WHEEL HHAKE DRUM KING PIN ASEY,
= VEHRSION WITH DRIVING BUSHING -
1. Axle proutecting cap, 2, Split pin; 3. Nutl (astening king pin: 4.Lock
washer; 5, Thrsst- wasgher; 6. Driving bushing; 7. Bearing securing
nut; 8, Bearing nui lock plate; 5. Inner bearing race; 10. Outer flange.
11. Oil sealing ring; 1Z. Hrake drum fastening serew: 13, King pin.

—L—_
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- Remove the aplit pin, securing steering knukle nut.

- Unscrew the out [aatening driving bushing “on steering knukie.

- Unscrew the bolis fastening driving bushing on brake drum and TE-
move the bushing and gasket.

When reassembling, perform the dismantling operations in reverse or-
der, and oheck if gasket is mot damaged. Use a new split pino.

Py [astening steering knukle nul the whesl should be turned in the lnper
limit position.

Bt E,H.EI.D‘I.EDIBH&HTL]I'IG FRONT WHEEL DRIVING JOINT
- VERSION WITH FREE WHEELING FRONT HUBS -

- Unscrew bolts fastening the {ree wheeling hub cover and remove the
cover (Z) (see lig.Z2.11).

_ Remove the split pin (5) and uscrew the nut (6), fastening the free
whealing hub on steering knukle (10).

- Remove snap ring (7) and thrust wagher (8) by means of special
g 102 nose pllers.

- Unsergw bolta (4) fastening free wheellng hub on the steering knukle
{10) and remove It by axial sliding.

When refitting, perform the dismantling operations in reverse order,

using » new split pin. By tightening the nut (6) the wheel should be deflectad
in the loner limil position.

St. 2.0.31.01.4 REMOVING FRONT WHEEL COBTURATING COVER
- VERSION WITH UNDRIVING WHEELS -

- Unscrew bolts {astening the obturating cover on the brake drum hub
end remove the cover and its gaskat,

When refitting check if the gaslet ig not damaged.
8t. 2.1.31.01.5 TAKING ERAKE DRUM HUE AS8Y DOWN

- Undo lock plate securing nut which fastens the bearing and then
uscrew the nut by means of special § 103 wrench.
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Pig.2.11. FPRONT WHEEL BRAKE DRUM GING PIN Assy
= YERSION WITH FREE WHEELING HUR -
L: Free whealing hub assy; 2, Free wheeling hub cover; 2. Fastening
fCcrew; 4. Bolt fastening free wheeling hub om wheel hab; 6.8plit pin;

B. Mut fastening free wheeling hub on king pin; 7. Soap ring; 6. Thrusi

Wwasher: 5. Outar flange: 10, Hing pim; 11. Nut securing wheel bea-
"lil'En. 12, .H-Plring nut 1ack

hub; 15. Braks drum.

Mate; 18. Ol sealing ring; 14. Whaeal
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- Remove brake drum by axial sliding. by meana of D 101 extracior.

- Pay special attention to operation acouracy.

i the bearing inner TRCE is left on the outer flange remove it by means
of D 102 extraction device.

If during the brake drum extraction it 18 {ound that the hub sealing
ring id damaged, remove it by means of D 103 extraction device, in order 1o
replace it with a new One.

- Om refitting the sealing ring press il into the brake drum by means
of 5 106 mandrel. after having preased into the wheel hub the lnner race of
{nner bearing.

- (m refitting braking drum upon the outer flauge use S 107 mandrel,
pressing the inner race al ouler bearing,

Put back the thrust washer (8) and snap ring (7) and tighten the nut
{6}, by means of S 103 wrench (manually}., up to refuse, turning concomitantly
the drum, in crder lo secure correct fitting of bearing rollers. In this situa-
tion the drum turns with difffealty, but without binding tendency.

- Loosen now with about 1/4 turn the nut. Now the drum will turn ea-
gily, but without being perceived any radial or axlal play.

— When the loosen nut reaches with its glot the lock plate blade, Becure

nut by bending the blade inlo the nutslot.
St 4.1.31.01,6 GREASING WHEEL BEARINGS

- Wagh the drum and its bearings I white spirit, two or three times,
each time with fresh solvent, in order ot refnove any trace of grease. Pay
special attention to operation accuracy and fire danger.

- Check with thie occasion the bearing races and rollers for wear
iraces, such as: superficial exfoliations. fafigue craters, corrosions, tinges
owing 16 unsatisfactory lubrieation and overheating of bearingz, in such cages
the faulty bearings should be changed.

- Introduce, by means of a wooden spatile grease of prescribed gquali-

ty, beiween the bearing races and rollers; grease in exceas is not useful.



OF. 2.1.31.04.0 GREASING REAR WHEEL BFARINGS

This operation needs preliminary stages, us followg:
Take down the whee! {rom ge Gar. aeccording to Op. 2,0, 351,01, 1,
= Remove wheel driving componenta, ocording to Op. 2, 0. 31, 01, 1. described
- balow,
= Fike drum & wheel hub Assy, @own according to Up. B.1.31 015

- GUirerse wheel bearings according to Op. 2,131 01 6.
tiefitting should be parformed in reve ree order, by respeciing the provisions

menilonned for each operation.
ot 2,081, 04, 1 REMOVING DRIVING [ LIMPONENTS OF REAE WHEELS

- Unscrew holte fastening rear axle drive shaft on the wheal hub (see fig. 2, 12),
Homove by axial drewing the drive s haft and tha seallng Eanket,

“n refitiing check if gasket in not damaged and perform tha operstions in

raversre order,
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12. REAR AXLE DRIVE BHAFT FASTEHIHL: N WHEEL HUB
1. Rear axle drive shaft: 2. Wheel hub; 3. Bolt fastening. drive

ghaft on wheal hub.

Fig. 2




OP. 2.1.22.08.0 LUBRICATING FROPELLER SHAFT MIDDLE BFARING
{Only for ARO-320 pick-up truk)

To lubricate the propeller shaft middle bearing it should be taken down.
St. 2.1.22.08.1 TAKING MIDDLE BEARING DOWN

Undo the blades of lock plates of the bolte securing propeller shafts on  the
middle hearing flanges.

Unscrew bolts and remove propeller shafts.

Remove wire lock and nut fixing washer from the middle bearing axle, on the
rear axle side.

Holding the opposite aut, unscrew the flange nut and remove the flange from
the axle plots. Unscrew bolts fastening the €over on the bearing body.

Undo asplit pina of the bolts fasteing the Dearing Cover on Cha8gls cross-mem-
bEr,

Loogen the net and remove the bolts,

Remove the bolts from the same side where was removed the flange.

In this mituation the middle bearing ean be taken down from (he chassis cross-
member,

Refitting is performed in reverse order., renewing the split pin.
OP. 4.1.22.03.2 GREASING THE MIDDLE BEARING

Put the partially dismantled middle bearing into D-118 diemantling device and
continue te dismantle the opposite flange, by removing lock plates and nute.
Unscrew bDolte fastening the opposite cover on the bearing body and TEMOYad

cover and oil seals,

Ey meang of a rubber or plastic hammer blow in the axle end, which will

come oul. on the opposite side, together with on of the two bearings (see fig.2)

- Wash dismantled parts 2 - 3 times in white-spirit, each time fresh, in or-

der to remove completely any trace of old grease,




Fig.2. 13. PROPELLER SHAFT MIDDLE BEARING

L. Middie bearing body; . Bearing festening flange;
., Connecling flange, 4. Middle bearing ahaft.

- Belore greasing check oil seals and bearinge, for wear, pinches, respecti-
yely the bearinge for superficlal exfoliatlons, fatigue craters, corrosions, tin-
ge# due to unsatisfactory lubrication mnd overhaating.

- Perform greasing so that grease penelrales between the rollers, up Lo Lhe
bearing races.

Grease in excess leads to unsatisfactory lubrication.

- Beplice the parts with traces of wear.

- Perform refitting In reverse order,




op. 2.1,50,01.0 LUBRICATING NEEDLE BEARING INSIDE OUTER
FLAMGE (see fig.2.10 and Z.11)

The needle bearings. mounted Inside the outer flange, are difficult of accens,
and need successlve digmantling of some assemblies, 8o that it is advisible
to performe this operation concomitantly with greasing of wheel bearings. For
this:

Take the wheels down, mccording to Op., 4.0.31. 0L L

Hemove front wheels driving components, according toOp. 2,0.31.01,2 or Op.
9. 0.31,01,3. By the cars with undriving front axle the needle bearings do
npot exlat In the outer flange.

Take drum wheel hub assy down, according to Op. 2.1.31.01. 5.

All these operations are common for greasing of front wheel bearings.

Take brake anchor plates and outer flange down, as described below.

Om refitting performe the oparations ln reverse order.

St. 2.1.30,01.1 TAKING BRAKE ANCHOR PLATE OUTER FLANGE
DOWN: GREASING NEEDLE BEARING OF OUTER
FLANGE

This operation la preceded by those mentlonned In Op. 2.1,30,01.0.

Undo connection between brake cylinder and brake hose. Put before, under
the wheel, & tray to coliect brake fluid which eventually would flow out from

the hoBe.

Unscrew bolta fastening brake anchor plate and outer flange on the atecring
knukle (see fig.2.10), Remowve brake anchor plate.

Draw out axially, from the axle shaft, the outer flange in which is pressed
the needle bearing.

Wagh outer flange 2 - 2 times In white-spirit,cach time {resh, in order to
remove completelly the old grease.

Put in the needle bearing fresh grease up to the rollers top,

Check on this occasion the oil seal condition and replace it if there are faulls
upon the sealing edge. The operation should be performed with special care

p——
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concerning ite seeuracy, as far as the needis bearing Is opan.
Refitiing should be performed in reverse order,

After refiiting performe the brake sysiem bleeding, tecurding e Op,
2.0.35,.02.0 indications,

2

+2. MECHANICAL MAINTENACE

Mechanlcal maintenance consists in periodigal Inepaction of varlous amssm-
blies of the onr and changing In due ime the Worn-out parts and those which
ETe impiartant for car operation safety. The mechanieal msinlenanos he the
gime perlodicity an the lubricalios opeETalions. 8o both of them sould be par
‘urmed in the same time. The car maintepsce abould be periormed socording

to aocdad oparstions,

wial, ARC L-25 ENGINE MAINTEMNAMNCE

OF, £,0.01,06.0 CLEANING CIL FILTER

Filter element clerning !n performed on oconsion of cil changing in the en-
gine bath - pamely, omce on every secuml oll changling .

The cperation is performed on the groond with scowss under the angine bonnet,
after having put a tray under the oil fiiter area

Unseraw oil filter centar ahaft [ase fig.2. 15 - indiceted by arrow), and remo-

va fllter box and filter elament.




Fig.2.14. ARO L-25 ENGINE
1. Cylinder block; 2. Cylinder head; 3. il bath; 4. Clutch housing;
5. Starting motor; 6. Oil pump; 7. (il filter; B. Water pump; 9. Co-
oling fam; 10. Alternator; 11, Timing gear covar.

- After baving taken all DecessaAry countermeasures againet fire, wash filtar |
element and filter box, 2 - 3 times, infresh solvent (white-spirit) or gasoli-
na).

In case that box gasket is deformed, or damaged (has fissures, pinches,ate)
change it with & new, original ome.




(Indicated by arrow)

Fig.2.15, ARO L-35 ENGINE OIL FILTER
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Refit ol filter in reverse order.
The filter center shafi should be tightemed with a torgue of 2.5 - 3.5 dalN.n.

OP. 2.0,01.07.0 CHECKING, EVENTUALLY ADJUSTING SPARKING
PLUGS

- After baving removed ignition wire Bet, clean area around the spraking plugs
with a jet of compressed air or by meana of a rough brush.

- Unscrew sparking plugs using only the special spark plug wreuch exiating
in the tool outfit of the car. In case that the sparcking plugs have no faults
which reguire their replacing by new plugs (fissured insulation, loosened in-
sulation in metal (iting or melted ignidlon pin}, clean the plug working end
by means of & wire brush and adjust the spark gap. |
Normally, on dismantling, the working end of eparking plugs must be clean,
dry and the spark gap of 0.7 mm.

- Checkspark gap by means of the leeler gauge. If tha gap does not correspond,
reduce the spack gap up to 0.7 mm, by bending the outer mags electrode.

- Om refitting sparking plugs avold a too greal difference of temperature, bei-
ween engine and sparking pluge (the engine hot and the plugs cold).

OP, 2.1,01.08.0 CHECKING, EVENTUALLY ADJUSTING ROCKER
ARMS

To have accees to rocker arms it 1s preliminary pecessary to take the oylln-
der head cover down. Operation eculd be performed on cold or warm engine,

because the clearapce between rocker arms and valves la the same, l.e.
.45 mm.

Bt. 2.0.01,21,1 TAKING DOWN CYLINDER HEAD COVER

Undo the connection between alr cleaner and cover compecting sockel.

Unscrew the hemispherical nut from the cylinder head coverand remova then
the flat washer and rubber gaskets.




- Hemove cover {rom stud bolts, payng attention to not damage cylinder head
cover gasket. Diemantled parts ghould be sheltered from T
- Un refitting the cover performe all operations In reverse L

- Tighten the two nuts witha torque of 2,5 - 3.5 daM, m,

5, 2.1.U1.08,2 ADJUSTING CLEARANCE BETWEEN VALVES A
ROCKER ARMS

This opeiation is performed after removing cylinder head cover, according
e Qp. 2.0.01.21.1.

A well determined clearance between valves and rocker arme has a groat
importance for correct engine operation.

= Crank the engine, by mea.s of the starting handle, two or three turns to rio
thi wppels, push rods and adjusting screws of superflucue ofl,

+ Turn still the crankehaft, following this time with atteption untill tha mark
"0 en dimper of crankshaft pulley falls in line with timing polnter (see fig.
2,16) and lhe valve No.1l {counted from the {ront of the car)is In opened po-
iilion (deacended),

D|A
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Fig.2.16. CORRECT CRANKSHAFT POSITION AGAINST THE TIMING POINTER,
ON ADJUSTING VALVE CLEARANCES.




In this situation No.4 piston neadrs end of compressaion gtroke and the clea-
rance of valves I.4, 1.2. E.2 end E. 4 (I- inlet, E- exhaust valve), redpacti-
vely, In numbering order, the valves 3, 5. 7 and &, should be 0.45, mm.
The clearance is checked by means of the feelre gauge. introducing between
the valve shaft the blade of 0,45 or ithe adjacent one.

Turn again the crankshaft with SE-IJ'::l more, untill the mark ngt falls again in
line with timing poeinter.

In this position check the clearance of valves 1.1, 1.3, E.1 and E.Z, respec-
tively the valveanr.l, £, 4and &

In case that the cleardnce of some valves does not correspond with indicated
value, perform songectuively clearance adjusting, 28 followe;

Slacken special nut/locking the adjunting screw (1} and by meafs of a screw-
driver turn adjusting serew till required 0,45 mm clearance is obtained (see
fig.2.17). The clearance ghould be measured with a feeler gauge.

Lock adjusting screw by tightening special nul [2).

After locking nut check clearince anew.

OF 2.0,01,09.0 CHECKING, EVENTUALLY ADJUSTING PGNTTION
DISTRIBUTOR BREAKER POINTS GAP

Remove distributer cap, together with ignition wires, digtribotor roter and
vacuyum connecting tube,

Hotate slowly the crankshaft, by means of starting hapdle, untill the insulated
breaker arm heel reaches a top of the breaker cam. Now we have the maxi-
mal gap between breaker pointa.

In -this position the gap should be comprised between 0,33 and 0.45 mam, U
not, slacken screw (4) fastening timing clamp (1) and adjust Iis position, un-
til the points gap reaches the above mentionned value. Check gap by means

af fealer Eauge blades (see ",E,E. 18).
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BETWEEN VALVES AND ROCKER ARMS.

Fig.2.17. ADJUSTING CLEARANCE

2. Serew locking nut; 3. Hoocker arm;

l. Clearance adjusting screw;

4. Valve shaft.




Fig.2. 18, IGNITION BREAKER MECHANISM.

1. Fixed point plate; 2. Breaker point arm; 2. Adjusting mobile pla- |
te; 4. Adjusting screw; 5. Ignition bresker points: 6. Hreaker arm '

heel,
- Retighten screw (4) of timing elamp, la order to lock it.
Hefitting ia performed In reverse order. '

= Check finaly if ignition wires are correctly connected in the distributor cap.

OF., 2.0.01.10.0 CHECKING, EVENTUALLY CORRECT STHETCHING
OF THE FAN V-BELT

= After & mileage of shoat §.000 km, before starting for 8 new journey. lift

engine bomnet and check fan V-balt tension (see fig.2.19). The belt may be
consldered rightly stretched, when on belng depressed with a 3 - 4 kg force.
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between alternator and water pump pulley (1 and 2 - fig.2. 18). tta dip does
not axcead 10 - 15 mm.

- I the dip is greaier, loosen the holts fastening the slternator and by depla-
cing outwards, by means of a tyre lever, the alternator, try to obtain eor-
rect dip. In this position tighten the bolta fastening the alternator.

Fig.2.19, AIMUSTING THE FAN V=BELT STRETCHING
1. Alternator pulley; Z, Water pump pulley,

1 OP. 2.0.01.11.0 CHANGING OIL FILTERING ELEMENT

- The operation is the same as that {or cleaning oil filter (see op.2.0.01,00.0),

with the difference that the filtering element is no more washed but repla-

ced by a new, original one.
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OP. 2.0.00.12.0 CLEANING FUEL FUMP FILTERING ELEMENT

_ Unserew bolt (2}, fastening filter cover (3) (see fig.2.20), and remove succes-
gively: pump filter cover, sealing gasket and filiering strainer 3).

_ Clean flitering strainer from impurities, by washing it 2-3 times in  clean

gasoline (pey special attention for avoldning fire danger).

3

(]

Fig.2.20. FUEL PUMP

1. Fuel pump strainer cover; 2. Cover fastening bolt; 2. Fuel filtering
Btraimer. I




Dry filtering strainar by blasting it with compressed air,
Finaly inspect it against light for eventualy Impuritiss,
Refit all in revarse order.

OP. £.0.01.13.0 CHECKING AND EVENTUALYLY 4pg USTING IGNITION
DISTRIBUTDR OCTANE SE LECTOR

Check and adjust octane selector when ehgine is running at & speed of wbout
1.600 r.p.m. and whon vacuum controlled advance 1a disconnected.

The measured value, by means of elsctronical testing equipment, should be
16...18°,

Disconnecting of vasuum eontrolled advance is carried out by removing cop-
necting hose from distributor vacuum control unit,

o case that the Indlcated value can npot be found, loosen flange for adjusting
angular position of Ignition distributor and rotate distributor, observing in
the same time, by means of & siroboscope, the mark "A" ¢p dampar of erank-

shaft pulley (see fig.2.21) vatill it falls in Une with timing pointar.

0l A
L---"""-——-——_'-—""_"'-‘J

Fig.2.21. ADJUSTING IGNITION TIMING BY ARO L-25 ENGINE




Fig.2.22. CARBURETTOR INLET STRAINER

l. Sirainer plug with ita gasket; 2, Cylindrical gauze
strainer; 3. Carburettor body: 4. Float neadle.




In go adjusted position tighten the serew fastening the distributor flange and

relin conneetion with vacuum coatrol unit,

OF. 2.0.01.14.0 CLEARING CARBURETTOR INLET FILTER BTRAI-
NER)

- Remove the plug pear the earbureitor feeding pipe.
Carefully remove the cylindrical gauze strainer, checking in the same time

i gasket or stralner are nol deformed of flasured and It the gsaling surface

has no blows (sem flg. 2,23,

Waah {llter sirain 2 - 3 tlmes In clean, fresh gasoline (pay special attention
for avoiding fire danger).

Check sgalnst the light if in the screen meshes are atill fixed impurities.
Performe refitting In reverse order, according speclal sttentlon for  fitting

strain, protecting bush and sealing gasket, in order to svold deforming el

respactive oomponents.

P, 2.0,01.15.0 CLEANING AR RETTOR JETS
For cleaning carburettor mainand idle jels it should be removed alr Gon-
nection albow jadaptar), which & consecied with mir cleavar. S50 you will

gel dccess (o the malp and Idle Jels, (1) and (2} - flg.2.23,

S, 2.0.01,15.1 DISMANTLING AIR CONNECTION ELBOW OF CARBU-
RETTOR

Unscrew nuts fastening the air connectlon elbow on esrburetior.

Remove the elbow together with air comnecting hose, to gel sccess to Lhe
jeie arem,

Pay speclsl sttention for performing this cperation with the most REOUracy
because penetrating of soltd Impurities Into carburettor, respectively Into mi-

xing chamber can lead to heavy damages of earburetjor or of engine Itasl.
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Fig.2.23. ACCES8S TO CARBURETTOR JETS
1. Maln jei; 2. Idle Jet; 3. Idie speed air bleed.

- Perform refitting in reverse order.

St. 2.0,01.15.2 MAINTENCE OF JETS

Under the air connection elbow, ln the feeding mocket mrea, there are
two main and the two idle jets. (see fig. 2. 23).
= Unscrew with attention all four jets, without forcing them, and clean

by  washing, 2 - 3 times In fresh gasoline. Pay special attention for
counter messures against fire danger!

the

them
the




Dry jets by blasting with compresged air,

WARNING: In case of a gorrect malntenanca the jeta have practically am um-
limited endurance |

U lmpurities cannot be removed by weshing and air blasting, use soft wooden
small sticks, of suitable shape.

WARNING! Do not use mny other matsrinls, which will cause Jet decalibrati-
on. with vimost unfavourabla consequences concerining tha englne opera
tiom and fuel comsumption, noading finaly thelr raplacement.,

Refitting le performed In TEVerse ordar,
UP, 2.0.01.16,0 WASHING CYLINDER HEAD COVER FILTER

For this it is necessary to remove oylinder head cover, wopording to

AL0T. 2. 1.

Wash cover inzide with gasolina or white-spirit, taldng firatiy all oomnie

meisures sgainet fire danger,

Hemove wires fastening the wire net filts: the ofl ffller and remove Lhe
Hitar,
Wash filier 2-3 times in fresh gasoline, in order to remove completely all

impurities,
Reflt filter in the cover all fiiter, fastaning it with wires at ita endns, in

order to not let It gat out accldantal |y
UP, 2.0.01.17.0 CHECKING CYLINDER HEAD FASTENING

This operation Is to be performen when the engine cold, concomitaptly  with
washing of cylinder head cover fllter, when the cover 1§ removed and Vil
heve sccess to the bolts fastening cylinder head.

Firatly check tightening of the 10 bolts, by mesas of a torgue wrench in the
Bequence recomendsd Im  fig.2.24, &t & torgue of 7.4 daN.m. (see fix. 1.29).

Hepeat the checking at a torque of 12 - 13 daN, m (kg).
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_ s sase that some polts have been found loosen at this terque, mark them for

&
@

pexat in!Pﬂ'U“ﬂ and then tlght.ﬂn tham at the indicated torgue.
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Fig.2.24. CYLINDER HEAD BOLTS FASTENING CRDER.

- Replsce the cylluder head cover, in accordance with Op. 2.0, 01.21, 1, start
the angine and let it run hall an hour &t & low speed (about 1,200 r.p.m.).
- When the engine got warm, remove again the cylinder hesd ccover and repeat
the tightening at & torque of 12-131 daN.m. - this time with the enging warm,
- Reagpemble the cylinder head cover.
In cage that on 8 new checking the same bolt i8 found loosen - & little pro-

bable sliustion - il means that this bolt sulfered the asteel [low phenomencn and

must be replaced with 3 new boll
UP, Z.0.01.18.0 CHECKING IGNITION WIRE SET OF ENGINE

Remove Ignition wires from distributor and check their terminsls  condition.

if they have Impurities or traces of oxldation., clean them with fine Bmery

PapET.

Refit ignition wirea on diatributor, taking care for Ignitlon order,



OF. 2.0.01.19.0 REPLACING SFARKING PLUGS

Perform nacessary operations as deseribed in Op. 2.0.01.07.0, with the
unly difference that the replaced apm rking plugs should have the same thermal
value.

O, 2.0.01.20.0 CHECKING ALTERNATOR

The operetion should be performed when engine 18 stoped.

Il ie not allowed any intervention op alternsior Or op I8 conpecticme wilh the
engine electric equipment, when engine runs. begause it can damage tha
slternator,

- Check condition of all connections, which should be stifl and without cxidati-
oné. In contrary case, remove them and clean them slightly with  [lneemery
paper, up W clean metal. Then refit tham,

Dismantle brush-holder asey, and clean It from powder, by means of i
rough brash. The wear limit of brushes is8 & mm. snd when this size is
reached, replace brushes,

- Relit brush-holder assy on alternator.
OP. 1.0.01.22 ADJUSTING CARBURETTOR FOR INDLING BEPEED

This operation can be carried out by means of an slectronic testing equip—
ment or by a skiller worker having sufficlent exparience.
The adjusting is performed when engine (@ in lts pormal thermical opa ration,
and when sccelerastor pedal |s free.

- Operating the buttarfly adjusting screw (1) (sse flg.2.25), adjusl swginespeed
gt sbout 750 r, p.m.

= Berew completely the R, H. idle mixture adjusting screw (2) and then unseréw

it i- E5F turns.

- Hepeat the same operatisn with the L.H, idle mixture sdjusting screw




ingorewing of both adjusting scTEWs is performad between the Iwo indicated

lymita untill an uniform running of engine 18 obtaloed.
. After that, operate again Lhe butterfly sdjusting screw [(l}. untill the engioe

gpeed of 750 r.p.@m. is wotained. i

OP. 2.0.37,04,0 CHECKING STARTING MOTOR COMMNE CTICNS

- Check starting motor conneclions which ghould be stiff aod without  lmpuari-

tieg nr any oxkdation.

e S—
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Fig. 2.25. LOCATION ON CARBURETTOR OF IDLE SPEED ADJUSTING SCHEWS
I. Butterfly adjusting screw; 2. Idie mixlure adjusting screw, |
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= I necessary, unde connection from motor terminal and clean the components
up to clean metal, using a fine emery paper.

= Refil connection, tghtening wall respective nut,

UP. 2.0.37,05.0 CHECKING STARTING MOTOR COMMUTATOR

= Loosen the screw of cover band and remove it,

- Remove plastic protection, In order to uncover commutalor and Commutator
brushes ares,

- Clean with a rough brush powaer deposit irom brushes, commutator, brush
8prings and econnection leads,

= Check brushes for rate of wear sund if thelr lengthn decreased under 15 mm |
they should be replaced (see chapler concering starting motor repalir).
Check slso wear of rate and cleanlines of commutator. If it will be strictly.-
neceggary (flame round the commuiator, during operation), it is allowed a -
slight polishing. but only with very fine Elusspapar [noi Emery paper).

Blast starting motor with compressed &ir or clean It with 8 amouth brusk,

In order to remove powder produced by polishing eommutator.,

Hopluce plastic profection and tighten tha fastening screw,

L]

»42.3. B-127 DIESEL ENGINE MAINT ENACE

D-127 englne malntenace {8 specific to middle speed DMesel engines, with ro-

Bry pump and electrieal atarting by means of ARD ocar siorage batiery.

LUP. 2.01.04.0 D CHECKING TIGHTNESS OF JOINTS

Hustdis yaual indicationa eoncar iing checking of eventual oll or Lishe
fluid Teoks, pay special attention for high pressure fuel lines, concerning the
Joints on fuel pump and fuel injections,

Bbecdutely

= I wou will find the Joint adjacent sareas gor wal with fuel, replace

the fauliy joint components.
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s 26, ARD D-127 DIESEL ENGINE SIDE VIEW
L. Cylinder block; 2. Ol bath; 3, Ol filter; 4. Alternalor;

5. Exhaust manifold; 6. Cylinder head; 7. Cylinder head
cover: B, Water pump: 9. Qil bath dralning plug; 10. Odl
{ilter cap; 11. Safety oll Lilter.

Fig.

OF. 2.06,01.05.0 D CHECKING FASTENING OF D=127 ENGINE ASSEM

BLIES

The Diesel eéngine I8 strongly shaking om jdle speed; this can cause

lopsening of various assemblies fastening by means of bolta and nuts,
« Check, snd if loosened, tighlen:

Exhaust manifold fsstening bolis;

Alternator suppert fastening bolts;

Clutch housing fastening bolts,

Kuts fastening gearhox on cluteh houwsing .

Nults fastening exhaust pipe on exhaust manifold;

Bolis fastenirg starting motor;

Nuls .'ll'l‘"-"‘niI'IE. injeotion [ T
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Fig.2.27. AGGLOMERATING FILTER
1. Filtar body; Z. Filter cover; 3, Fesading plpe; 4.Impurities

draining plug.




OP. 2.0.01.06.0 D DRAINING FUEL FILTER SETTLING BOWL

Place under the agglomerating [Iliter a collecting tray.
loogen with 3 = 4 turme the lower Tliter draining plug (see fig.2.27) and let

drain water apd other Impurities out,

Pay special attention for preventing fire danger!

Tighten the plug when Instead waler fuel flows out,

OF. 2.0,01.07.0 CLEANING FUEL PUMP FILTER

igee Tig. 2. 28)

Unsocrew upper screw fastening fuel pump cover,

Remove cover and gasket.

Remove filtering strainer and wagh it 2 - 3 times In fresh fuel, blasting it "
then with compressed zir.

= Pay apecial attention for preventing fire danger.

Check filtering strainr against light for eventual impurities, check if gasket is

ot damaged,
Refit ail in reverse ordor.

Hleed then fuel supply system.

OF. 2.0.01.08.0 D CHECKING FAN V-BELT CORRECT TENSION |

Fress the V=held in the erea batwaan Eﬂ.:;]tn& fapn and EI“uI:’r:E.In;r P-J"i:'_'r'ﬂ {n

bR EQ I i . Fis -
- FPET engine area - see lig.2.29), with & force of about 5 - 7 dal (kg):

i the bell 1 n
he bell tension is correct the belt dip should be of 12 mm. If the dip is

mnre them 12 mm, the V-bell should be tensioned

- FPur this, slack the bolt T_*,!.I_p|'||+‘$|: alternator in Ite position and tilt alternator

nutside, ta ohiain eorreel kall tengion.




Fig.2.28, DIESEL FUEL OIL PUMP

1. Pump housing; 2. Pump cover: 3. Holt fastening pump
4. Rocker arm for

COFWR T,
manual cperation; 5, Rocker arm for mecsnical
Operation; 6. Hose nipple.

= Alter a certain jeurney check again the ball lenslon, which normally maintains

ite cocrect dip. If the balt dip hes increased, it means that & oew belt siret-

ching i produced and the V-belt should be replaced with a8 new one.




Fig.2.29, CHECKING ELEMENT FASTERING OF D=127 ENGINE

OF. 2.0.01.09.0 D CHECKING RADIAL AND AXIAL RUNOUT OF
PULLEYS

- Inspeetion ia performed during engine running, vieually.

The runout of pullerys hag a great |mportance concerning the balt andorance.

This inspection im facilitated Ly thé belt vibration near the pulley baving a
rumoul,




= If & pulley runout is found, take respective pulley down in order to remedia-

te it, sccording the respective repair chapter,

OP, 2.0,01.10,.0 D VOLTAGE BREGULATCR MAINTENANCE

- Check Ignition breaker points condition, but cnly when Lhe engine does not rum.
= Check If there are any Impurities or oxidas.

- I yes, undo the connections and clean the polnts with a fine abrasive paper,

- Refit then elec'rical connections, taking care to respect the leads position,

OPF. 2.0.01.11.0 D ETARTING MOTOR CURRENT MAINTENANCE

= This operation is parformed similarly as described In  2.0.37.04.0 and
2.0,37,05, 0,
- Check H starting motor pinion and flywheel ring genr meshing s gorrect.

For every observed anomely perform necessary remedying &5 indicated in
the repair chapler.

OP. 2.0.01,12.0 D CHANGING OIL FILTERING ELEMENT
- Unsocrew the fillering element (rom Il support and replace It with & now one

(ses flg.2.30).
= Pay speclal attention on refitting the scaling gaosket.

OP. 220.01.13.0.D CHANGING FILTERING ELEMENT OF THE FUEL
SETTLING FILTER

= Unscrew the upper bolt fastening the filtering element, remove Il from the
filter and replace It with 8 new one.

- Tighten then bolt with a torgue wrench. using 8 torque of 0.8.-1.1 daNm(kgm).
Filtering slement replacing should be performed whpn troubles of fuel supply

system sppear.
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£.30, UIL FILTERING ELEMENT FASTENING ON D-127
ENGINE

If atter replacing filtering element of the fuel settling filter there {8 no

provement, performe changing of the safety filter filtering element. Om this
casion check the gasket eondition and replace

im =

P

the faulty gaskets.

- Pay special attention for dperation accuracy: any impurity Introduced in the
fuel circult may cause heavy trobles of the injectors

= Pay special stiention for preventing any flire danger.

- Finaly bleed the fusl supply system.

operation,
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OF.2.0.01.14.0.D. CHECKING INJECTORS CONDITION
For checking injector it |s REcessary to take them from oylinder hamd
down, performing the checking on the woerkbench ind paying speclal sttention for

cperation accuragy and lull safety aguinet fire danger,

St.2.0.01.14.1.D. TAKING INJECTORE FROM CYLINDER HEAD DOWN

= Msconnect the high pressure fuel pipe from Injector,

- Disconnect and remove from injectors the fuel leakages collecting plpe.

= Unecrew nuls [astening the injectors on cylinder head and remove ths Injectora.
= Refit Injectors in revrese order,

= Alter refitting blesd fuel supply system al injectocs level,

51.4.L01.15.0.D. CHECKING INJECTION PRESSURE AND FUEL
ATOMIZING QUALITY

= The test bench should be per ectly claan, taking into sooount that the lnjectors
are assembled withas high degree of precision, with very emall clearanoas
hetwenn the components and on Its perfeci cperition is depeding engine cpera-
tion. concernlng the power output, fusl condumption and exhavet gases

= Fit Injector g0 as It was tsken down from the eylinder head., on the injsotion
presésure testing device, D-501, and perform checking by manually sctuating of
dovice.
If sutomizing is not correct, dismantle apd clean the stomizer.

- Hemove Injector cover and loomen the adjusting screw untill the injector spring
becomes {roo.

= Unscrew atomizer nut and remove atomize: taking care the the atomizer nid-
dle should not fall from ite body out.

= Clean by means of a rough bruah the crust deposit on tha atomirer head.

= For softening carbon deposit crust, Immerae the respective components I

frash white-spirit or other organic sclvent.




£.31.D-127. DIESEL ENGINE FUEL INJECTOR

l.-Iojector cover; 2. -Injector oover|

3. -Adjusling scrow, 4. ~Injector adjusting
spring; 5. -Atomizer nui; 6. Atemlrer

isprayl; 7.- Atorazer nesdle; 8. ~Injecior
filter.

ATTENTION | Do net o

neouple injeclor needlen and stomizers., because thay
are not interchangeable 1

Alter firm cleaning check if needle slide casily In the atomizer body.
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2.32.. CORRECT ABPECT OF FUEL ATOMIZING

Tha stomizer body should not have any kind of mechanle damages, nor any
tirge by oxidatiom, dus io overhealing.
For removing earbon daposit from the stomizer delivery chamber, remove the

needle, and by means of the special B-001 tool clean the chamber, by rolating

and presaing the point jaw upon the chamber wall.
Clegn in the same munner the cone body and the small ellindrical space on
the top of the come, using tha 8-602 tool { successively both the tool snds).

Atomizing oriffices should be cleaned Ly means of the special A-552 drift. The
noadle should be out from the fastening tush for m length of 1.0 -2 mm. A
greatar length facilitate the needle breaking and the needle end, remalped in
the oriffice, brings atomizer out of use.

Clean nesdle peint using the wire brush from the car tool cutfit, fastening
firstiy the needie in the speaial S-502 devioe

Aftar mechanical cleaning of neddle and atomizer, &8 pxplained above, Wamh
the compenents In fresh white-spirit, 2-3 times, and blast them with compre-
gsed alr

If it will be found that the needles are blue evulored, due 1o overhealings, O

. ek s s it
that the sealing surface is dull, repiace the couple atemizer body -neadle with

4 new Onda.




Pay aspecial attention for preventing fire danger !
Perform refitting of needle in the atomizer body having both of them Immersed

in clean, ffresh Diesel fuel.
Remove injector filter fit It on D-581 device and pags through the filter a
fuel flow, contrary to normal flow in order to clean filter from Impurities, I

the filter in clogged, replace it.
Refit injector in reverse order to that on dismantling.
Bafore refitting the cover, fit injector on D-501 device and adjust the injector

spring force. 8o kthat it opene at a pressure of 225 + 5 bar (1 bar = 1,02

kg'e mz}.

ATTERTION; The Injector maintenance should be carried out only In apectal
workshope, havirg adegquate tools and deviess’sguipment.

OF 2.4,01, 16, 0.0, CHECKING & ADJUSTING THE VALVE CLEARANCE
Thia operdtion needs preliminary taking down of calinder heads.

SL2,0.01. 16, 1. 0. TAKING DOWN OF CYLINDER HEADS

Loosen Buccessively apecial nuts, faatening the two oylinder head covers.

ATTENTION | The speecial nuts, having incorporated a lock plece, can not be
completely removed. So, loosen them untill they get free!

Remove Lhe covers with care. the sealing gaskel can be aligtly adhered on
sealing surface due to pressing for a long time.

Performe this operation with mueh dccuracy, in order to evold pemetraiing of
umpiuritiea lnto engine lubricating circuit,

Refit cylinder head covers in reverse order paying special atiention for ocor-
rect fitting of geskets betwen the covers and cylinder heads.
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St. 2.0.01.16.2. CHECK[NG & ADJUSTING VALVE CLEAHANCE

- Alter taking eylinder head covers down, performe cheoking the clearamos hat-
ween valves and rocker arms, by mesns of feeler gauges. When St 4 el
the clearance between the valve stem tip and =nd rocker arm should be of 0.25

mm for iolet valve and 0.35 mm for exhzust valve (see fig. 2.33).
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a 39, CROSS SECTION OF D-127 ENGINE CYLINDER HEAD -
l.- Cylindar head body; £.- Cylinder head cover;
3.= Cylinder head cover gasksl; 4.- Inlet valve; b.-
Valve tip; 6.- Rocker arm; 7.- Valve clearance adjus-
ting serew; 8. - Adjusting screw lock nut.

- The valve order, counting from the cooling fan (Iront of engine), in the fol -
lowing :
- The inlet valves, marked with "A" (Admisie = Inlet), are aumbered 2,4,0,and
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A- ouinise, 7. desfindere,
C-COmprese  E-evocuore.
£.34. DIAGRAM OF THE FOUR CYCLES BY D-127 ENGINF
Nr.supapd = Valve Mo, Fel supapd = Valve kind; Nr.
gilindry = Cylinder No: Timpul = Cyole; A = Inlet;

€ = Compression; D = Expansion; F = Exhagst.
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- The exhaust valves, marked with "E

1.3.5 and 7.

(Evienare = Exhaust), are numbered.

The liring order ig: 1 - 3 -4 - 2, so that during the four cycles the sftusiion
I# such ag in the Fig.2.34,

= When engine is cold crank It meverzl turns. in order to eleminats ail in eXDeEE

between the components: crank then further, untill nr.l piston nears epd of
Compresgion awr {.e. ite Inner dead center.
= In this position the clerances should be:
For valves FEl and ES = 0,35 mm clearance
= For valves AZ and A4 = 0,25 mm olearance
Lrank now sgian the engine @ complete turn {-E!Eﬂu] + now the nr.l piston res
ches again ita inner dead center, this time at the end of axhapst siroke,
= In thig pegition the clearances should b :
For valves E3 and E7 = 0,35 mm clearance
- For valvea AB and AB - 0,25 mm ¢learance
U you will find by some valves different clearances, performe the cleafanpe
Bdjusting. as followa
Loosen the nut, locking the ddjusting serew . using a socket wrench: then by
meand of a serew-driver, turm the screw, untill above indicatad clearance is
obtalned.
= Holding adjusting screw in thia cew positlon, tighten the look nut,
- After locking the adjusting serew. crank géngine 2 - 3 turnd and check again

the olearances, seccording to Indicated diegram,

OF. 2.0.01.17.0.D. CHANGING FILTERING ELEMENT OF SATYETY
FILTER

This operstion is performed similarly as on changing filtering elament of the
fuel settling filter, as deseribed In Op.2.0.01.13.0.D,



.
OP. 4.0.37.06.0. ALTERNATOR COMPLETE MAINTENANCE

Thia operation s ocommon for both the engine types, Lhe gltarnatore  belng

indentical. To perform I8 gomplete maintenance, the alternator should be

taken down from the engive.

Bt,2.0,37.06.1. TAKING ALTERNATOR DOWN FROM THE ENGINE

Parforma alternator taking down when engine |8 stoped.

[Mpoonnect slternstor [rom the Test of glectric equipment. For this:

Unsorew bolt famieping alternater support apd tilt alternator, in order to Te-
move tha drive V-baii.

Remove bolt from the alternator hinge oye.

Bring alternstor on the workshop bench, In order lo performe ita complete
mainlénance.

Refitting alternator is performed in reverse prder, taklng care to adjuat eor
rect V-balt tension, as discribed im Op. 2.0.01. 10.0 - for the ARO L-25
engloe, respactively in Op. Z.0.01.08.0=0, for the ARD D-125 englns.

Pay slso altention [or correct compecting ol alternator, soocording to the wi -

ring diagram All connecting conlact surfaces shionld be clzin, or U pecedsarty

be cleaned.
St 4.0.37.06.2. ALTERNATOR - VOLTAGE REGULATOR TEET

After having performed aliernstor currest maintepance, as prescribed In Op.
2.0.01.20.0, take down voltage regulitor from the car and carry out Lhe
comnection temt disgram, as shown in fig.2.35 Take cere that electric resls-
lunce of comneciing wires should not exceed the vialyes indlcated in disgram.

Hy mesns of a losd resistor adjust altarnstor curremt output from 2 Amp. 1o
I-II Ampa

NOTE: "'I'-’“'Eg“ regulator ghould be fastensd on 2 metal plata, in the same

pPealtion &8 oo Lhe car.
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2,45, CONNECTION DIAGRAM FOR HL’I'EHHA’!'L}E TEST ON
TEST BENCH
L.= Alternator; 2, - Voltage regulator; 3.- 12 v slorage
battery; 4. -50 Amp.ammeter; 5, =20, . .35 v voltmetar;
. = Bwiteh; 7.~ Variable resistance for 1000 W. 50 Amp,

I the available test bench |s provided only wi b one constant speed for tested
alternator, tray to fetoh o driva trnmmiunlm, which could be able to drive
alternat shaft at a speed of 5,000 r.p.m.

~ Malniain the alternator speed at 5,000 r.t.m. about 50 minutes by 8 ocurrent
Output of 5 Amp, - staldlizing a steudy -atate thermical regime.

= Stop altermator and dissonnest it for a short time from the battery.

= Reconneoot altarnator apd BLATt engine agein, ot g Bpead of 5,000 r.p. m,

= Check controlled voltage for load current golng from £ A to 30 A,

These voltage values shoyld be enclosed in the hatohed Ured, represented in cthe
dlagram fo fig. 2. 38,

™
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2 96 REGULATING CHARACTERISTIC OF VIDLTAGE REGL-
LATOGHR



dge regulator [ faulty, replace it. Itg repaiving ie not adviesabla.

piotling the regulating charactaristic you can, by means of 2 load varf-

ahle realincs mesgure the load which can be obtained at 3 speed of 5 000

ol TChis load ahould be of 34 A st 14 v valtage,

© replacing voltage regulator the values indiosted in the Fig.2, 38 gan-

the blogk of Hodog,

HRAKE SYSTEM MAINTENANCE

I F It Py r
LB} LIlLE ClLapogn |

described the reaintenance of hydraullcally controlled foot

irike and mochanieslly controlled hand \pErking) braka.

U, Z.0.19.01.0. CHECKING & TOPPING UP BRAKE FLUID IN BRAKE
Siol EM

Lorrect brake fluld level should reach the mark "NIVEL" (Level oa the som-
ng reperveltds of the braks and elulh master cylindars.
ping up uee only the SUPER - C8=4102201 brake fluld. ¥ this type of
fluld is not svailabele, use onother brake fluld, corresponding le SAE 170.3 &
fluid, provided &' {he whole fluid quantity in the brake system will be
changed with the new [loid.

ping up or changing brake fluid, chsck, by actusting pedals, if the holes
feeding the master cylinders ars free.
was completaly changed, both brakes & clutch kydraulic con-

trol ayalems sbhould be Bled, socordipg o Op. 2,0, 36.02.0,

P, 2.0.35,04.0, CHANGING ¥ L &CLUTCH HYDAULIC

S5t.2.0.35.04, 1, CHANGING FI N BRAKE CONTROL SYSTEM

- Comneet to each bleed nipple of wheel brike cylinder & brake fluld -
eaisting hose ( PYC or mipolam) and introdupe thelr enda Into trapsparen
vegsele with broke fluld.




- \lnsoraw (2 = 4 turns only) the bleed nippies, auccesaively . beginning with
the nearost eylinder; then depresg  many Hmes the brake comirol pedal, un=

¢l from the hose connected to the bleed nipple air bubbles getoul.

- Tighten the loosened bleed nipple and repeal this operations on the mext Cy~
linder and perform 8o on up the most remote cylinder (rear F.H. wheel) Let
this last bleed nippte Open.

- Fead the master cytinder pompensating regervolr with {resh brake fluid and
depress many Himes the brake control padsl untill air pubbles siop getting
out {pay &ttention to not let the masier cylinder repervolr complelely emply,
refilling it with brake fluid during this operstion).

— When air ubbles get no more cut, tighten Tespective bleed nipple and repeat
the bleeding the last bul one cylinder, locosening the bleed nipple and 80
The last wheel brake cylinder which should be bleeded e the nearest to the
muster brake control cylinder. (1.e. front L.H.wheel cylinder}:

When brake MMuid changing. respeciively air blesding were correctly perfor-
ned. the brake control pedal should stop being depressed before reaching the
| cowl - the all four wheela belng braked.
Whan brake pedal stroke end is not {firm but rather elastic, it indicates an
insulficlent brake system bleeding. In thet case repeal the above described
operation, beginning with the most remole wheel brake cylinder, successively
up to the pearssl ome.
- Pay attention for bleed nipple tightening and Inspect them for fluid leakages.

Finily remove connected hoses and vessels with brake fluid.

a1, 2.0.35.04. 2 CHANGING FLUID ¥ THE HYDRAULIC CLUTCH
CONTROL SYSTEM OF THE ARD CARS, EQUIPRED
WITH ARO L-25 ENGINE

- Having access [rum the car bottom side, performe bleeding hydraulic eluteh

control system (see fig.2.37), in the pame manner as on changing fluid in

the brake coptrol sysiem, seoording o O Z. 0,35, 04. ]
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Fig.2.37. CLUTCH CONTHOL MECHANISM
1. Pull-back apring; 2. Cluteh relesse fork: 3. Slave oylinder rod.
4. Adjusting nut,
St. 2.1.35.04.3 CHANGING FLUID IN THE HYDRAULIC I UTICH
CUONTROL SYSTEM OF THE ARC CA Aa, EQIHPPED

WITH ARO D-127 ENGINE.

The asccear  to clutch master eylinder is possible through the car  Ipside
Rfter taking down tranamission tunnel cover a8 described In the Op. 2. 0. 53,01, ¢
Further performe the operation In the ssme marser 8@ on chapging fluid i,
the brake ontrol system (Op. .0.450,04. 1) depresaing this time the olutch
coptrol pedal.

OP. 2.0.35.02.0 BLEEDING BRAKE HYDRAULIC CONTROL EBYSETEM

G 04, 0o e ol

- This operation is performed in the same manner sz Op,2.0.35

the draindng oul the fluld existing in the syetem.




GPp. 5. 0,99.06.0 CHECKING SERVICE (MAIN) BRAKE SYSTEM

Checking ia performed on special test stand, messuring the brake power O

aach wheel, or along @ test trip fulflilingthe helow indicated conditions,

{ne car brake system hae @ play geli-adjusting mechanisn for gelf-compem-

asting of brake ehoes wear. 2o that nur ly the brake pewer of Bt whe-

alg is equal totthat of 1  H.wheels. In case that speciul cheker Indicaie Lhe

healie powers NAVING « lilference between them moré then iy, it should be
nerformed 2 hrake system remedying. by checking of brake ocylinders. brake
ghose snd brake drume.

- i the special brake power ~hecker if not available, performe a braking Llest
along a8 road having Al leaal 4 melers width and a good adherence imsphalt,
concreie; al a apeed of 40 km/h and indry wealher.

_ At this speed, on depressing progressevely the brake pedal, Lhe CAr should stop
a4 distence of 12 m, without deviating from the straight bine.

i the brake power of H,H.wheel is different from thnat of L. E.wheel RN
ihe car will deviate on braking. the remedying of the brake system 15 RecCes-
BETY.

- For this, check which wheel had less brake power, indicsted by the brakeo
power checker, or, | the checker was wot available, which wheel remained

ki

outwards the nerved cir trace. The necessary inlerventiun should be perfor-

med on this wheel.
OF, 2.0,35.01,0 NSPECTING SERVICE BRAKE CONDITION

Lifl the car upon the inspectlon ramp.

- Inspect the car underside for brake fluid leakages from wheel brake eylin-
ders (radial fluld traces on the Inner side of wheel rims. for fluid leakuges
from pipe assembling nuts, for enpper linea blows which can narruw duan
the brake pipes as well 4s for brake hose blisters.

- Inspect under the engine bonnel connections between ithe compensating reser

voirs and the master cylinders, gs well as between cylinders and the rest

o brake system.




- Depressed brake pedal should stop firmly before reaching the cowl,

= Replace faulty parts with new ones. If depressed brake pedal does not  stop
firmly, bleed again the brake Bystem, as described |n the Op. 2.0,35.02,0,

OF. 2.0.19.02.0 CHECKING AND EVENTUALLY ADJUSTING
HRAKE CLUTCH PEDAL POSITION AND STROKE

- The operation is carried out inslde the car (eee [ig.2.38)., For this:

Sel  adjusting devices V.101 on body floor under pedal .

Now adjust pedal position adjusting serew (1} till the lower point of pedal
touches the top margin of V.101 device and adjusting serew cootacts cowl.
How, Hghten back nut of the merew (1).

To adjust pedal stroke, slacken lock put (4) snd screw or unscrew platon
pushing rod (5) so that & small play remaing babvesn platon and piston pushing
rod (5), allowing & 10-15 mm free travel of pedal.

In this position of piston pashing rod tighten lock nut (4).

OF. 2.0.01.22.1 ADJUSTING THROWOUT BEARING CEEARANCE OF
ARO L-25 ENGINE (see fig.2.3T)

Thia operation [s accessible from car underside.

- 56t free the pull-back coil epring (1) and pueh clutch release fork (%) till
the throwout besring contacts adjusting screws of clutch release levers (see
dlso fig. 4. 53).

- In this positlon tighten adjusting rounded nut, till it contacts releame fork (Z);
then slacken it back two turns in order to sacure necesssry clearance for
throwout bearing.

= In this position tighten loek sut (4), retaining plston pushing rod, by means

of 8 perew-driver, Introduced In rad slotied hola.




Tig.5.38, BRAKEBCLUTCH HYDRAULIC CONTROL SYSTEM
1. Clutch brake poeiticn sdjusting screw; 2. Stop ecrew (1) locking
nut; 3. Yorked rod; 4. Lock nut; 5. Piston pushing rod.




OF. 2.1.01.18.2-D ADJUSTING CLUTCH THROWOUT BEARING CLEA-
RANCE OF ARO D-127 ENGINE

This oporatlon can be ocarried out having socess lnside the car, aftar

ving irenemission tunmal cover, as described in Op. 2.0.53.01.0,

memo-

After removing the cover, perform clearance adjustment as described In pre-
cading operation (2.0.01.%22,1),

OP. 2.0.35.068.0 CHECKING BRAKE SHOES WEAK,

Thin operation Is performed sccording to maintenace pchedule but also whan
a4 briking trouble 18 found on ita inapection, wocording to paragraph 5.0, 99, 06,0,
- Take respective wheel down, as described in Op. 2.0.31.01.1,

- Belore checkdng brake shoss wear check play polf-adjustment mechanism gon-

dition.

db. 2.1.35.06.1 CHECKING PLAY SELF-ADJUSTMENT MECHANMISM

— Naris - s da ] I
Lepreis Draks i

It stops and then releass It slowly.

- Introduce fesler gruges through the brike drum opeging (ees fig, 2,39 i
chook the clesrdince bétween brike drum surfece and brake shoe linloge. The

hould be compriesd betwesn 0.2 and 0.3 om.

= Hotating the drim check cledarance alomg esch ahoe.

- Repaat chocldng clearanoa after n fow minutes. If the foond olearance value
Will be gredter the pley salf-adjusting system, inElde the brake cylinder I

inuity snd should be replsced with a new, original part.

St. 2.1.35.06.2 TAKING BRAKE DRUM DOWN FOR CHECKING SHOE

LININGS WEAR

i ; ‘heal,
- Taking bBrake drum down naeds preliminary taking down of respective e

ap deporibed In Op. G0, 856, O, 0,




Fig, 2, 39, BRAKE DRUM OPENING FOR ADJUSTING THE BRAKE SHOES THE
CLEARANCE.

- After taking down the whesl, remove brake drum from the wheel hub, after
having umscrewed the [astening bolts, remove the drum by slight lsteral blows,
ubing & rubber or plastic hammar.

- Inspect shoe lining riveting: the rivet heads should be under the shos  lining
gurface. If not, replece respective brake shoe.

On refitting brake drum perform operation ln revarse order.




- Mish brake shuoe {d] {see f:g.':.-lu;- DulBide, againgt the spring (4 action.

5t. 2.1.35.06.3 CHANGING BRAKE SHOES OF THE FRONT WHEELS

This operations needs prelimina ry taking down of the wheel gnd the brake
drum, as above described (St. 5.0, 449, 06,0 and 2,1.35.00,8),
till the shoe rib gets out from cylinder back slut, m gl

_ ove the shee laterally
and release it slowly war the cylinder back slol,

Perform in the same manner wilh the seound shoe: now buth shops age (ree
and can be removed (rom the brake anchor pla‘e (1),

Un relilting brake shoes fasten firstly the two springd (4) inlo respective
holes of each s&hoe, introduce on shee end in the respective cylinder back sloi.
nem. wsing still-a lever. push the gecond shoe outalde and introduce ilE
end into the slol of the second eylinder.

Blow slightly bot saoes, by means of 8 rubber hammer, In urder to se them
eorrectly, under strong spring action, in the eylinder slots,

ATTENTION] As long as the both shoeg are taken down or fitted on their enr-
rect place, bul withoul brake drume, do gol depress the brake pedal, because

the brake pistons under fuid pressure will be damaged by shifting and block-
ing !

On refilting brake drum bring firetly both shoes in their initial position (buil-
ding o cylindrical surface), blowing them slightly with a rubber hammer,

paralleily Lo eylinder axia.
Bl 2.1, 35,06, 4 CHANGING BRAKE SHUES OF TIHE REAR WHEELS

Taking down brake shoes of rear wheeis needs preliminary vperations ..
Laking redar wheel down (Op. 5.0.99.06.0), taking brake drum down (.
2.1.35.06.2) and disconneoting parking Lruke system (rom reur wheel, an
dercribed below &L 2.0, 36,06.8).

St 2.0.35,06, 5 DMSCONNECTING PARKING BRAKE FROM HEAR

WIEELS DliakIN{ BYSTEM

L.iisEeTi pHrEiru.'. brake Bowden ciibils ll|_:.-_||'||||,|..; {orwards Lrake cunlrol hRandie
angd then siacking nut (4) and Irck nut [(5) - (see fig. 2. 41}, unscrewing fiolds
untill the cable is lvosened, i.e. up Lo the end of adjusting rod (31 (@ocess

from ear underside).
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Fig.2.40. FRONT WHEEL BRAKFE ANCHOR PLATE
L. ¥Front brake anchor plate; 2. Brake shoe; 3. Front wheel brake
cylinder, 4. Retracting spring.

- If after repeated adjustments both nute have reached the end of adjusting rod

id). remove completely both nute and brake pulley fork, making free the

Bowden cable and respectively the parkng brake mechaniam.



Fig.2.41. BOWDEN CABLE TENSION ADJUSTING SYSTEM FOH HAND BRAKE
CONTROL.

1. Brake cable; 2. Distributing plece: 3. Threadsd rod: 4. Cable
tension adjusting nut; 5. Lock mut.

Un refitting perform operations in reverse order.

ATTENTION| After changing worn out hrake shoes with new ones, having dif-
ferent thicknees. s readjusting of parking brake get necessary, naturally sfter
refitting brake shoes and drum.

St. 2,1.35.06.6 TAKING RFAR WHEEL. BRAKE SHOES DOCWHN

After leosening Bowden cable of parking brake, the levers controling the
brake snoes get free in their hinges and can be positioned im 8 soitable man-
ner.

Uging 8 lever (see fig.3.42) remove the end of one shoa from brake cylinder
slot and then from shoe support. -

The free shoe loosen the both retracting springs. making so possible remo-
ving of the second brake shoe.

Oa reflitting brake shoesa perform operstions In reverse order.

Pay aitention for correct setting of parking broke control levers and for
eorrect sstting of brake eylinder boots, i.e. the brake shoe .ip should

ol

press and damage the boota,



Fig.2.42. REAR WHEEL BRAKE ANCHOR PLATE.

Perform refitting similzrly with refitting {ront wheel brake shoes [Op.

2.1,35.06,3),

5t, 2.0.35.06.7 ADJUSTING PARKING BRARKF

- Put 8 Jack behind one of the resr wheels and lifi the car, til the wheel

gela fres.

Push parking brake control handle forwards up to refuse,

In this handle position tighten adjusting nut untill the Bowden cable ia tightened
yp eEnd the lree rear wheel is braked.

Then slacken gradually the nut untill the wheel csn be rotated.

- Lock the adjusting nut by tightening counter nut {adjusting rod should get out
of nut st least (5 mm).

After performing thie adjusting the paridng brake should hold at most on the
fifth tooth of the notoched locking guadrant.

0P, 2.1.35.05.0 CHANGING PISTON CUPE OF BRAKE & CLUTCH

MASTER. CYLINDER (see [ig.2.43 )

- Diseomnect master cylinder from the brake control pedal by loosening Lhe

coupter nut and then by unscrewing completely the piston pushing rod (i)
iace [ig.2,43),
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Fig.2.43. BHAKE MASTER CYLINDER
1. Master eylinder; 2. Compensating brake fluid reservoir; 3. Fiaton
pushing rod; 4. Master piston; 5. Clip ring; 6. Magter cylinder
spring; 7. Thrust collar; 8. Valve for brake system pression;
9. Mapter piston cup.

- Disconnect electrical leads (from the brake master cylinder) and all it

necting pipes from both brake and cluteh muster cylinders.
- Protect with plastic plugs or polyethylene [oil, in order to pvold penstrating
of Impurities inlo hydraulie circuil.

- Unscrew the cylinder fastening bults: access may be got from below the en-

Eine bunnet.




. Carefully remove both cylinders, paying attentiom to pot demage rubber bel-
lows seals on passing them through the gowl opening.

- Now all operaticons should be performed om & parfect clean bench, coverad
with o thick polyvinyl foil or brake fluid resisting rubber foil.

- Remove piston pushing rod together with the rubber bellows seal.

Push piston inside the cylinder by means of a rod and remove the smap ring

i3], The spring (6) pushes thrust collar (7) and piston (4 out of cylinder.

GCoing on, remove the spring (6) amd the valve (8).

- Heplace rubber cupd (inclugive the rélilning valve) oply with new ':""IBIMI'
paTin.

- Fit piston rubber sleeve (9 using only 5. 108 mandrel.

Perform relitting brake & clulch master eylinders and thelr mounting on

the car in reverse order,

it 18 recommended, belore mounting master cylinders on the car to proced to

2
@ Ughtness Lest by applying & pressure of 90 kg/em (bars) for 3 minutes:

no brake fuld loaksges should be observed,

Alter remounting eylinders onthe car, adjust the pedal stroke, nccording to
L. 2.0.15.02.0 and bleed hydraulic control systems (brake and clutch), wit-

oyt changing the fluid.

Sbe £, 145,05, 2 CHANGING PISTON CUPS OF FRONT WHEEL BHAKE
CYLINDERS

- Pul a jick under respective wheel lift the car and take down:
The wheel, according to Op. 5.0.89.06.0
Lhe brake drum, secording to Cp. 2,1.35,08,2
Hrake shoes, according to Up, 2.1.35.0.6.3

+etling scceds lrom the car underaide disconnect brake eylinders Irom hy—
draulic brake control B¥slern, unBcrewing the plpe fastening nuta,

cratect the fres pipe enda with plaatic  pluge or polvethylene foil. In order

lea awalid I-“."IIL"..|'.|II.ﬁF: Iur |ﬂ'|l'-I|I'!|'.lFF.I 1“'“ h_'r'd'l'ilul.’f {:jrﬂuIl.
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Fig.2, 44, FRONT WHEEL BRAKE CYLINDER,
. Brake eylinder; 2, Drake cyilader boot; 3. Brake piston:4d, Froot
bréke plston cup. 5. Mut of brake shoos selindjusting mechanism;
G, Spring poaitloning pin; 7, Hing Epring.
- UnScrew nuts fasiening brake eylindsvs on the breke amchor plate, potting
{ kocess from underside the car,
= Golng on, perform the auccessive operstion on a bench mes fig. 2. 44),
= Hemove firetly brake cylinder boot 2} und then the piston with its rubber cup
5) and (4). Check the spring for oxidation traces; if oxidation {races or rust
spotd will be fourd, reoow the apring,
= Fasaten then ovlinder in a bengh vice, paying attestlon to not deforme It ! for
greal serles use special devipa),
= Using the special 5. 301 wreach, unscréw plston and remove it together with
rubber cup, U the |last one Is damaged,
= lospect eylinder surface for visible scratches and f there are fins soritches,
' it s sllowsd lo polish cyllnder surface using only very floe emery paper
{gramulation Bu0 mnd more) Pollah surface untili s roughness will dissp—

PBar,
= If meratchos will not disappear afier a slight pollshing, replace oylinder and

the piston,
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ATTENTION! It fs forbidden lo remove the nut with ita spring, which consti-
tute the self{-sdjusting mechanism of brake cylinder. Their removing wili
gause grave cylinder surface damaging and put cylinder definitly out of
operation.

Hemove rubber cup from the piston and wash it in clean brake fluld.

Inspect the new rubber cup, which is to be fitted, using a magnifying lens,
Omn the sealing edge there should not be any visible fault, Use only eriginsl

rubber cups !
Fii new rubber cup on the plston by means of the special 8, 302 drifi, To

make fitting easier lubricate the eup but only with brake fluld,

Serew the piaton in the nut which I8 |eft in the gylinder,

After refitting completely the brake cylinder perform a pressure teat by
means of D 302 manual pressure device, applylog a preassure of 90 Ing,-::m.z
ibars) for 3 minutes, In this tima no fluld 1eskage should appear.

Now perform remounting brake cylinder with the new plston cup on the ecar,
in reverse order as on dismantling it. Pay special attentlon by tightening
all nuts of fluid plpes,

Blead the brake system, ag described in Op, 2.0.35 04, 0 - except the (luild
changing,

St. 2, 1.35. 03, 3 CHANGING PISTON CUPS OF REAR WHEEL BHAKE
CYLIMDERS

Loosen the parking brake Bowden cable by unserewing counter nut and the
threaded sleeve mounted on adjusting rod (see Op. 2,135, 05, 2),
Lift the car on a jack and remave the whesl,

Perform all operations slmlilarly as described above, coneernlng the front
wheel brakes,

Floaly bleed the brake system and adjust the parking brake, aceording Lo
Op. 2.1 35 067
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Fig. 2, 45, HEAR WHEEL PHAKE CYLIKDER
1. Brake cylinder; 2. Brake evlinder boot; 5
mut of brake shoes selfacjusting mechunlam; B,

1, Breke piston; 4. Broke

piaston cup: 5. Spring
positioning pln; 7. HRing spring.
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gt 2. 0,35 05 4 CHANGING PISTON CUP OF CLUTCH CONTROL
SLAVE CYLINDER, MOUNTED ON ARO-L-25
ENGINE.

Getting acceas [rom underside, undo connection betwesn slave cyllnder and

clutch retease fork, =8 well as connectlon with cluteh control hydmaulle sys-
tem,

- Take down slave cylinder from clutch housing.

- parform the following operations, on 3 workshop beach,

- Remove slave cyllnder boot (B and pushing rod (2) - @ee fig. 2. 46),

- Remove soap risg by means of 5 102 nese pliers and after it the piston
with rabber cup (4}

- if necessary, replace rubber eup with a new, original one,

- Pit new rubber cup on piston by means aof § 110 mandrel. Belore fitting
the cup lubricate it, but only with clean brake fuld.

- Refit clutch slave cylinder and mount it on the car, performing all  opers-
tione In reverse order,

- Adjust clutch throwout bearing clearance, &8 described in
Cp. 2.0.01. 22,1 andblead clutch hydraulie control system ,according

to Op. 2.0, 35 02,0,

R R RN NN
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Fig. 2,46, CLUTCH CONTROL CYLINDER.
1. Slave g¢ylinder; 2. Plston pushing rod; 3. Rounded adjusting nut;

4. Slave plston: 5. Slave piston cup; 6. Bleed nipple; 7. Feeding
connection: 8 Slave ecyiinder boot.
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St. 2.0.35.05.5D CHANGING PISTON CUP OF CLUTCH CONTROL

SLAVE CYLINDER, MOUNTED ON ARO D-127 ENGINE

- To gt aocess to clutch control slave cylinder tske down preliminary {rans-
misslon tunnel cover, as described In Op. 2,0, 52, 01,0,

- The other operations are the same as for ARO L-25 engine, @ae Op.
2. 0,36, D5, 4).

OP. 5.0.99.07.0 CHECKING HAND PARKING BRAKE

- Lift the car upon an arranged ramp or A road having & gradient of 30%
jabout 167}, gtop it by actmating main, hydraglic brake and, by  applying »
force of abpout 40 daN #g), pull the parking brake handle.
¢mn slacking the main hydraulie brake, the ear should remain motionless on
the ramp (braked), If nbt, perform the adjusting of parking brake, as des
scribed In Op. 2.0, 35 06, 7,

OF = 2.0, 35.03. 0 INSPECTING PARKING BRAKE CONDITION

- Pull parking brake handle, which should reach at most the fifth tooth of
notehad locking ruadrant. [ brake handle climbs beyond the fifth tooth
perform brake adjusting as in Op. 2.0, 37 06.7.

- Getting sceess from underside of car, check if counter oul ia well tightened,
if there are no oxidation areas on the cable; if yes, the Bowden cable should
be replaced [sce: Overhauling the parking brake)

- Check cable fastening on car chassia snd if cable does not touch moving or
vibrating paris.

- Check cable protecting  cnvelope condition.

2.2.5 MAINTENANCE OF STEERING SYSTEM

A eorreet operation of steering syslem Is determined by steering  gearbox,

hinges correct conditions, by tyre balance and pressure, by steering whosls
angles.
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OPp. 5. 0.989 04 0 CHECKING STEERING SYSTEM CONDITION

Driving on road, check If on curvaturas the necossary force to turn steering
wheel 18  equal in both senses, without any friction or jaming tendancy,
There should not be steering wheal trepldationa.

Obaerve i driving on shourt curvatures the iyres do not touch stecring sys-
tem components,

On driving out of 2 rosd curve the steering sbould return in its forward run
ning position, At the end a slight correction of steering wheel poaltion is
allowed,

Check the car running straight forwrds-

(n a horizental, dry road, having no lateral wind, a ear, running at i
moderate spead of 30 - 40 km/h, stralght worwards, whén the steering wheel
fa left free should not deviaie lateratly more then one meter on a distance of
20 metara,

[f above meéntlonned troubles will cccur, perlorm aece8sary interventions

degcribed In the chapter "Repalra",
OPF. 2,0, 34, 05, 0 ADJUSTING STEERING WHEEL AMNGULAR PLAY

Drivieg o car straight forward, the angular play of steering wheel should
not éxcesd 1':.':' mbout 50 ..m on steering wheel periphery).

As far a8 a great angular play makes difffcult the car controlability it is
necessary to adjust the clearance between steering roller and steering hour-

glass worm of steering gearbox, as follows:

- Bring front wheels in "stralght ahead" position, by turning stearing wheel,

Gettlng access from underaside of car, unscrew locking nut (1} - mee [ig, 47)
end remove It together with external tooth lock washer 2).

Turn clockwise adjusting serew (3} untill angular play of steering wheel

reaches a::cﬂplahlu |.:|.|'|"I'.'1.3I bt wlthout .III.E]H'I'I.E: difftealt the EEE'E'I"!T'IE wheal
rotation,
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Fig. 2. 47. STEERING WHEEL ANGULAR FLAY ADJUSTING SYSTEM.

I, mut locking angular play adjusting perew (3); 2. Exiernal tooth
lock waaher; 3. Adjusting sorew.

- In erder to judge the resulls of adjusting, 1Ht the car, by means of a jack,
go that both front whools lose touch with the ground.

- [n case that the sdjusting screw (3) was tightened up lo rofuse, bul the ate-
ering wheel play did not deerease, It means that this play results from
stesring drag link kmukles or from steering splder and the trouble rem ad yed
according to indications of chapter "Hepalrs'.

- After parforming play adjusting refit the lock washer (2) and locking mut (1)

OP, 2.0.31.02 0 CHECKING TYRE PRESSURE

The tyre pressure should be checked when In =n amblent temperature
fin summer, sbout 25°C and in winter, about 0°C),




- 106 -

At indigated temperalures the 'y} pressure ahoald have the [ellowing values
- Front wheels: for all AROQ 4 ¢ models 2 bars kg/cm®)
for ARBO 320 mocao:s 1 bare

- Rear wheels: for ARO 240: 241; 24%:; 244 models 3,25 bars

for ARD 247 model 3,5 bars
for ARD 320 muodel §5 bars

For the aro 24 Cars equiped with JR TE-15 tyres the pressures will have the

following values: front wheels: 2 Dars; rear wheels = Z,0 bars

OF. 5.0 98 10,0 CHECEING AND ALJUSTING TO-1N

This operation can be carried out using a mechanical ehecker as well &z oo
wn optical bench,
On using & meehanical checker, 1ift the car on aninspection ramp, having

fromt wheels In "siralght ahead” position,

Measure the distance between wheel rims, as shown 1. the fig. 2. 48, perfor-

ming both measurements In horizontal plane,

it the differcnce bedween the two distances a, - El has not the Indleaved
vilue (L... 4 mm), performe the"ta- in udjusting, as follows:

dp

17}

IEE'E*-: f =& mm

Flg.2.43. MEASURING FRONT WHEEL TOE-IN,
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. Remove split pina of the nuts tightening the draglink clamps, and slacken the

nuis,

- Turn In the sama sense the R.H. and L.H. draglink untill tha correst tn-in
value 1s obtained,
Tighten the nuts with a torque of 0.9 ... 1.5 daN.m {g.m) and secure the

nats with new 1.6 x 25 slit pins,
ATTENTION: A wrong to-in adjusting leads to rapid wear of tyres (fish scales

shaped) and causes steering instabilily,
OP, 2.0.31, 03,0 CHANGING WHEELS BETWEEN THEM
After n car ranning of abot 6000 km, In order to obtain an unilrom wear

of tyres, |, e. their maximal endurance, perform the changlng of wherls bet-

ween them, as shown In the fig. 2. 40

i .

o o : : )

'

Fig. 2. 49. DIAGRAMA OF CHANGING WHEELS BETWEEN THEM.
If a tyre biow off accurs, change reapsctive wheel with the spare whee! Then,
gt firat stopping at a SERVICE workshep refit the faulty wheel and perform

agaln it dynamic balancing (mee Op. 2.0.99, 13, 0.
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— take down the spare wheel and fit repalred wheel on its place, In order to
' respect the sbove indleated wheels changing ig. 2. 489).

Op. 2, 0.09.13, 0 DYNAMICAL BALANCING OF WHEELS Y

The wheel balancing ls carrled out on special checking and dynamicaly ba-
lancing machines. |
The wheels which have an unbalance less than 60 grams In the area of rim
odge (§ 400 mm] can be considered as acceptable for further running,

If the found unbslance is more than 80 g performe dynamical balaucing of
the wheel using original counterweights or welghts which fit on the wheel rim,
fastensd with clamps in such a manner that an accidental detachment will be
b imposaible,

if the found unbalance excesds 140 g, In both planes, a balancing by means
' of counterweights is not recommended and a remedying should be performed,

as described in the chapter "Repalrs",
Unbalanced wheels cause steering whesl vibration and car instability.

|

i| OF. 5.0.99.10.0 CHECKING AND ADJUSTING STEERING WHEELS
i ANGLES

{
]
i
\
i

I

On ARO jeep cara the steering wheel angles can be adjustet, 1.e8. camber,
| jeep g g
| caster and maximal eteering angle, while the king- pin camber doubled with
1

wheel camber can be only checked, with a view of an eventual overhauling of

For checking the angles Is necessary a speeial, optieal tester, which I8 an
universal tester, for all small and middle vehicles, As a rTule, the car I j
brought on the moblle platforms of the tester, The car should have correct
|5 tyre pressure (as Indicated in Op. 2, 0.31, 02.0), steering wheel angular play
up to 15 and steering wheel to-in of 1...4 mm), [f necessary, the angular
I play should be firstly adjusied, as described in Op, 2. 0. 34, 05, 0,

t - Perlorme measurements according to tester instruetions,

| the car which has suffered an acclident,
|
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St, 5.0,99, 10. 1 CHECKING AND ADJUSTING CAMBER ANGLE

o ,
The eamber angle value I8 1 - 30", provided that between the K. H. and the

L.H wheel the angle difference should not be more than 45°, [aee fig, 2, 50

Fig. 2. 50. FRONT WHEEL KING-PIN CAMBER ANGLE
1) Wheal eamber angle; 2 )King-pin cambar angle,
II this condition I8 not fulfilled, perform respective adjusting, (ses fig. 2, 51).
For this':
- Remove counter nuts (1) from upper control arm suppori (3).
- Slocken nuts {astening the support (J) and remove or introduce ndjusting

plates, mqualy on both bolts, knowing that for each adjusting plate of 1 mm
thickneas the camber angle changes with 0,25, Lo, 15
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Fig.2.51, ADJUSTING CAMBER %CASTER ANGLE
l. Fastenlng nut; 2. Adjusting washer set: 3. Upper control frm
bratk et,

By adding adjusting plates the camber angle decreases: by taking out, it in-
CToases.

Tighten then the nuts and counter nuts with a torque of 7 daNm §pm)

If caster angle should be also adjustad, tighten the nuts after performing
this second adjusting,

S5t.5.0.99.10.2 CHECKING AND ADJUSTING CASTER ANGLE

When th .
n & ear is unloaded, the caster angle value should be 20" - 45" provi-

dadg g " ,
"I: |l-jar hetween the R.H, and L.'H, wheel the caster angle difference should
WhOBE omare than 40" e fig. 2, 52,

e ———
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Flg. 2, 53, ETEER_}_N’G WHEEL CASTER ANGLE
= 20° - 45",

- If the angle deviatlons ars more than 1”, thi caster angle shosld be adpc
ted, by moving apacing plates, from front holt to the rear one, iIn ordér
to decrease the caster angle, knowling that the removing of a spacing  piato
of 1 mm thickness change the casier angle value with 40" {rom the frowl fo
rear bolt) less, while moving the plate from rear ta front bolt [noreases the

ggle value.




_ After linishing the adjusting, tighten the nuts and counter nuts with a  lorque

of 7 daNm fkgm).

5. 5.0 99,103 CHECKING AND ADJUSTING THE STEERING
ANGLE,

Turn steering wheel successively to the R.H, and the L.H., up 1o ine limil
the steering angle of internal wheel should be of 307, and that ol ex-

ternal one of 26" 30', with an allownce of = 1'3.

If the stop screws, fastened on the car chassis, hinder the turning of  ste-

ering drop arms (see fig. 2, 53), unscrew the lock nuts and adjust the bolt

position in erder to secure for internal wheel correct wvalue of stoering

angle (30°),

Perform the same adjusting for opposite wheel, turning fArstly the  steering

wheel to the L.H,, up to the fimit,

In ease that the steering angle of both wheels does not snelase n the zllowed

values, ptrform another adjusting of the draglinks,

NOTE: Or adjusting steering angle by means of draglinks do not tighien dra-

glink bolts, before & readjusting of to-ln,

When caster angle adjusting 18 finished, tighten the muts of stop screws.

Unoorrect steerfng angles cause ciar steering difficult o great affort on ste-

ering wheel),

S, 50,99 10,4 CHECKING KING-PIN CAMBER ANGLE

It is measured In the same time with the wheel camber angle and ts  value
should be 10° = 30", provided that between the R,H. and L.H.wheel the dit

lerence should not exceed 45' (zee fig, 2. 50).

The value of this angle cannot be adjusted but in the limit of the wheel camber
angle,

Eventual deviations require remedyvings, according to prescriptions of chapter
"Repalrs™,




Flg. 2. 53, ADJUSTING STEERING ANGLE
1, Drop arm; 2 Serew limiting atesring angle:; 3. Lock mut

Bt. 5.0.98, 10,5 CHECKING TO-IN

I steering angle adfisting was performed, it is necessary to adjusl apnin

the to—in according to Up. 5.0, 94 10,4
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The driving of & vehicle heving wrong adjusted angles of stearing wheels leads
ta pteering instability. tiresome car operation control feeling «f "fleating'

difficulty in kesping the car in straight ahead running and premalure Wear of

tyres.
o ¢ f SUPPLY SYSTEM MAMNTENANCE

In the below following lines are deperibed the supply.system malnignance ope-

rations, except those which concerne the units mounted on the engine.

OP. 9.0.11.02.0 CHANGING FUEL FILTER

- Perform this operation when the car ia lifted on &n inBpection ramp, In order
to have sccess from the car underside.

Unscrew fuel pipe econnections (1) - Seé fig. 2. 54,

Unscrew bolta (2), fastening fuel fliter by means of a clamping plata,

i

Bemove [ilter clamping plate and protecting gasket.

- Neow, on a workshop benchgunscrew the lower filter body, remove the [ilter-
ing element ond replace it with a new one.

- Refit fuel filier on the car chassis, performing the operations in reverse or-
der.

- Check pipe conpections for fuel leakages.

IMPORTANT! Pay special attention to avold any fire danger!

OP. 2.0.11.01.0 WASHING FUEL TANK (lor gasoline or Diesel luel)

- Perform this operationin u special arranged room,considering the fire danger|
- When the fuel level indlesting Instrument shows that the fuel tank is empty.

unscrew the fuel tank drain plug, after having previously put & collecting
vessel under the tank.
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Fig.2.54. 1. Fuel line conmecting nui; 2. Bolt fastaning fuel filter clamping
blade; 3. Lower filter body.
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rightsn then the radiator filler cap.

OP. 2.0.13.03.0 CHANGING AN TIFREEZE FLUID

It is recommended to perform this operation at the end of autumn.

Drain the cooling system 4B indicated above (Op. 2.0.13.02.0).

Shut all the cocks and fill up the system with elean water.

Let the engine run for 5-10 minutes and drain sgain the cocling system.

Shut again all the cocks and fill up the cooling system with fresh  anitlireeze

fMuid.
Start again the engine and, &8 far as thefluld level decreases, (eliminating the

alr from the fluid) fill up the system with antifreeze fluid, untill the fluld
leve! in expansion vessel reaches about n5% of it, or, if the cooling Bystemlis
not sealed, the fluid level should reach 10~15 mm above the radlotor core.
Finaly. tighten the radiator filler cap.

OP. 2.0.13.04.0 DRAINING UP THE COOLING EYETEM

This operation is performed when the engine is not cooled with antifreeze fluid

and a {rost danger is possible (temperatures below 0°C).

Drain completely the cooling system, by opening all the cocks and the  ra-
diator filler cap (the cocks mounted on eylinder head, cylinder block the hose
connecting water pump with the radiator and the lower radiator basinj.

After water complete draining shut the cocks of cylinder block and lower ra-
diator basin.

2.8, ELECTRICAL EQUIPMENT CURRENT MAINTENANCE

In this paragraph is described the current malntenace of electrical eguipment.
except the units mounted on the engine.
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OF. 2.0.37.01.0 CHECKING STORAGE BATTERY CHARGING COND-
TION

| The storage battery charging condition is checked by measuring the electroly-
te denaity. For thia:
- Tilt backwards the E.H. passenger seat and remove the battery cover
| = Wipa battery surface with & wet eleth, untill it {8 clean and then with a dry,
clean cloth, antlll the surfece gets dry &pd clean.
= Unserew the cell pluge and introduce In each cell the densimater.
The electrolyte density ‘should be tne same in each cell. namely:

. Battery condition _EEL';E‘;"‘D'II'-‘B density (g/emd)
At +156 C I tropical zones

Chargad 100% 1,28 1. 24

] Charged B50% 1.20 1.15

Discharged 1,12 1.09

I electrolyte denaity of ope of the battery cells 18 undef 1,20 g:."-nmﬂ. al-
though the elecirical equipment (alternator, voliage regulator, electriosnl ocon-

nections) ere in good conditions and charge well (acecording fo imsirument in-
dication), the baitery should be taken down in order to be ebesksd and charged
in 8 repalr workahop,

= After checking the battery, screw tha plugs of each cell, wipe well the batiery
surface, it back the battary cover and tit the pessenger seat in its normal

poeltliz.

' 0P, .0,37.02.0 CHECKING BATTERY CONMNECTION

- Tilt backwards the passenger seat and remove the battery cover from

sast support.
- Wipe firstly with a wat oloth and then with & dry one the battary surfsos, un-

til it geots olean and dry.

—
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Inspect betiery connecliona for oxides or slackend connections, [ necedsary,
unde both gonnections and elean them and the battery terminals, using emery
paper. Remove all traces of resulted powder.

Refit connections. securing A contact on 8 most possible greal surface; pro-

tect connectiond with neuiral grease.
oP, 2.0.37.03.0 CHECKING BATTERY ELECTROLYTE LEYEL

Tilt backwarde the passcnger seat and remove battery cover from the seat
Bupport.

Remove the plugs of pach cell and inspect the electrolyte level; do not let
glectrolyte level to decreame helow the upper edge of rippled PVC geparators.
Mormally, the electrolyte level should surpass with 10-13 mm the edge of
peparators,

Top up glactrolyte always with distilled or half distilled water, bul mever with

agid.

I {or some resson BOME electrolyte was poured out, top up the battery with
fresh electrolyte, having the same density as that from batlery.
Finaly, screw the cell plugs, {it the battery cover and tilt back the passenger

Beal,
OP. 5.0,99,08,0 CHECKING DASHBOARD INSTRUMENTS

s} Check voltage indicator when the battery I8 on charging stage. Aller some
succemsive travels, when generally the storage battery gets diecharged (Bpe-
clally ineide the localities), check the voltage indicator which should in-
dicated the charging stage. To judge rightly the charging condition of battery,
perform electrolyte density checking, as described above (Op. 2.0.37.01.0).

b Check fuel level gauge on filling Lhe fuel tank. When the fuel level gauge
indicates 1/2, drive to a filling station and fill the tank with 40 lters fuel.
in this new situation the fuel level, gauge should indicated 1/1.
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¢ The fuel level slert in checked when the fusl tank (s somplataly i pling
for cleaning. On refilling the fuel level alart should switch off whan aboyt
g=10 ltres of Tuel were poured in the tank.

Another manner of cheoking fuel level alert is Lo empky grdually the fusl
through the draln plig. When the level alert lights, going on. the fusl guan-

tity drained drained up o complete empying should be 5-14 litres,

dj The pilot lamps of flasher lights or maip driving beam should be chacked
norméally before every departure.

el Checking of speedometer can be carried out driving on merked roads
with a constanl speed of €0 km/h (38 m.p.h.), During 5 minutes will be oo
vored a distance of 4. &-4, U km(2, 85 - 3. 02 milles). At & greatar speed tha
spoedometer indicates with 6% more speed as the real speed. In order to

performe 4 correct checking one should also take In acoount the rate of wear
of byres,

f) On normal engine ruoning the ofl pressurs gauge should indicste a prafsurs
]
of 2-4 bars (kg/om ), while at idle speed ut least 0.5 - 0.8 bars.

g} The oil pressure alert should light on starting the englne and switsh  off
after -3 seconds; if not, in cass that the ofl preassure pgauge Indioates tha
cll pressure exlstence, drive to the {lrsl SERVICE workshop for remedying
the feult,

IMPORTANT;:

L, oo running engine thers will be no cll pregsure, the car should be bhauled
to a BERVICE workahop, for remedying the fault or the [aull cin be remedied
on the apot, following the indisstions of chapter "Hepaire".

h) Check the parking brake pllot lamp by pulling the brake lever, when tha
' pllot lamp should light. Cm relessing the braks lever, the pllot lamp should

switch off,

i} Yor checking hazard Indicator switch on R.H., L.H., fronl and rear Lraific

indicators {flasher lamps) whigh should cperste simultsnecusly.

—



- 182 -

op, 2.0,90.12.0 ADJUSTING THE HEADLAMPS

The ARO jesp cars can be equiped with round or rectangular headiamps,
provided with an adjusting device, In arder to orrientate the light beam, ac- i

cording to loaded or unloaded car condition.
Om the "F A D" rectangular headiamp (see {ig.Z.53), the rocking level should
be up “when the car I8 loaded and down, whan it in unlosded.

Pig.2.556. F A D RECTANCULAR HEADLAME
1. Headlamp rocking lever; 2. Horizontally adjusting sorew; 3. Varti-

cally adjusting scraw
On the "F E H' rectangular headiamp (see fig. 2.56), the rocking lever (1)

should be to the left, when the car is lcaded, and to Lhe right, when it im
unloaded,

ATTENTION! Do net adjust the headlampe corresponding  to unloaded condl-
tion when the car is laaded' The Ught beam will blind the drivers coming
from opposite side, causing the danger for grave accidents.

To adjust correctly the headlamp range proceed s fnllows
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Fig.2.86. ¥ E R RECTANGULAR HEADLAMP
1. Headlamp rcoking lever; 2, Horizontally adjusting screw;3, Vertl-
celly adjusting scrow.
= Pesition the vehicle, mmloaded, with normal tyre pressure, on level ground,
| ot a digtsnee of 10 metres from avertical white sereen (a8 white wall, for
inetanee}, perpendicular to vehicle aris.

- Murk on the screen the distapce between the headlamp axie (1140 mm), sym-
=metrically to vehicle axis, To obtaip & precise adjusting, trace firetly on
the ground respective poaltion of the vehlele wheels.,

- Perform headlamp adjusting successively.

- Switch on the headlamps and check if they are both connected alike.

If the two beams are not alike (one driving beam and the other ome dipped),

reverse the comnectlons at one of the headlamps,

- Now, switch on dipped beam.
- The adjusting of the light beam direction, horizomally, upwsrde, is performed
by turning the screw (2) |on ihe right side of the headlampe ¥FADandF ED

Gr the screw (1), on the left side of the round headlamp (see fig.i.5T).
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Fig.2.57. ROUND HEADLAMP
1. Horizontally adjusting serew; 2. Vertlecally adjusting sorew.
= Turn adjusting screw tn the right or to the left untill the left angle cormer
of aseymmetrical beam reachea the two vertical marked lines (see fig.2.58).
- For vertical adjusting of the light beam turnon F A D headlamp the L.H.

screw, while on ¥ £ H and round headlamp the lower one; adjust the beam
#o the height "A" of horizontal HYluminated ares his below Indicated value,

depending on vehicle model and the height of headlamp optle axis:

—_L



Fig.2.58, HEADLAMF BEAMS CORRECT POSITION

vlhlclﬂ I:I:mdnl H,Eﬂ L
ARG 240, 242 and 243 H = 280 mm
ARD 241 and 244 H - 150 mm
ARG 320 H = 250 mm

= Parform the headlamps adjusting after each bulb changing. |

23.2.9, MAINTENACE OF

REAR AND FRONT SUSPENSION

OPF, 2.0.20.02.2 TEGHTENING NUTS OF THE REAR AXLE SPRING

U=-BOLTS

- Slacken the counier nute of the U-bolts, which fasten rear axle on the  rear

leal springe.

= lalng a torque wrench, adjusted for a torque of 4.8 5 0,25 daNm (kgm)check

the tightening of U-bolt puts and, W necessary tightsn nuls with this torgue.



- After tightening counter nuld, clean the thread of U=bolte by means of a

wire brush, apply on thread some fluid sscuring threaded connectiom8  {such
as LOCKTITE or OMNIFIT ) and tighten then the conler nuts, by means ol
torque wrench, adjusted vor ihe mame torgue (4.9 - 0.25 dadm].

OP. 2.0.29.03.0 CHECRING PLAYS OF STEERING KNUKLES

Lift successively, by means of a jack, the R.H. and L.H. front wheel and
check mapually if both wheels have no axial or radial play.

Now, getting access from underside of the car check if eventual play results
from the wheel bearing or [rom the steering knukles. In case that there are
playe in the steering knukles, in the lower or upper gontrel arm, periorm
necegsary repair according to indications of chapter "Front suBpension re-

pairs”.
OP. 2.0.29.04.0 CHECKING FRONT AND REAR SUSPENSION

Lift the car on &n inspection ramp &nd check from upderaide of the car the

locking of all bolts fastening the suspension control arma, a8 well a3 Lhe

tightening of the shims for adjusting steering angles.

Check correct logation of suspension eoil springs and intergrity of upper and

lower rubber bump stops. In case of faults, perform neceseary remedy ing
according to indications of chapter “"Front suspension repaira™,

Check correct location of rear leaf springs and thelr fastening on chasais.The

springs should not have lateral or longitudinal displacements, both situations
showing damaging of some assebly components,

Check for fastening of shock sbeorbere and for integrity of apring rubber pads.

In cage of faults, permorm necessary remedying according to indications of
chapter "Rear suspension repairs".
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2.2.10. OTHER MAINTENANCES

HPe 4098, 05.9 CHACKING BOLTS FOR CORRECT TIGHTENING AN:
SECURING

seriorm checking and eventusl retightening, with prescribed torgpe, of holts

fule and counier nula of below [edicated nesemblios:
FICHTENINGS OR CURRENT MADVTENANOE
ITAGLE VII
|
| h_":i _ it plaes u'hl*l.'q ehould b -:_:r-,acxa:: Ehm tl.z;.L._«r-.Iu;F ;:Eh:]nl.a: e ;‘E .
Lo Geartox fastendng oo clutch houding T.00 = V.50 B8 - B4.2
£+ arapsfer box [astecieg om gesrbox T.08 = T.80 B8 - B2
g Club bousing lestening on  eylinder block 5.00 - 800 3.1 - 43,4
1. Exneust pipe fastening on exbaust mapifold (L 25) 3,80 = 4, 50 BE.Y - 32,8
& Exhnusi manifold fastening on aylindar Hlock {L 25} 3.850 - 5.00 25,3 - 36,1
9. Inlet manifold fasiening m L 25 engine eylindsr bloak 3.50 - 5,89 2§, 3 - 38,1
T.  FExhaust pipe fastening on exsust manifold (O 127) .30 - E 00 328 - 3.1
I #. Exhaust manifold fastening on D 127 engine cylisder
Bloak 4,80 = 5,00 M. - 36,1
%.  Inlet manifold fostening on D 127 engine eviinder BHock &.00 - 5 66 34.p - 32,8
Ik Carturettor faptonisg oo iolet mantfold 0. T = i, 80 58 - E.A8
I 11, Watar pump fnsteénlng on cylinder block 2. 50 = 3,80 18,2 - 36.3
|l 1Z. Thermostat housing fastening om cylisder blowk 1.706 - 2, 50 13- 1.2
i 13. Altarnator support (astenleg op cylinder biock G.30 = B.%0 8.0 - B1.5
| 14, Blariing motor fastening on ARO L 25 englne 170 - 2.00 143 = 14.4
13, Marting motor fastening on ARO D 127 ecyine .70 = 2,30 12,8 = 15.8
16. Al filter famtening on ARD L 25 englne blook .50 - N BO 18.2 - 263
17, Cylindar head fastening on angine ook 1.5 - 3.5 18,2 - 25.3
| 18, Dasel fusl fliter fantoelng on I} 127 engine dodh - o, 80 i4.6 - 31.¢

__




:f The place whare ghould bo okecked Loe tightening LLE”“ I"'mq“‘ M. loai
19, Injection pump fasteping 0a D 137 englne block 3,50 » &.50 5.3 - 3L.E
zy, lgnition dlatributer fastening o aEO Lo2s bleck L.y0 = 2.5 12,3 = 15d
21, Fuel pump {fasteclpg O cngina block 1.70 - 2. 50 1.3 18,2
22, Fanmtenlng of wpper ernteol apme of CDASREE ©TiHEL

e e 6. 50 - W, Uk al-. ¢ - BT A
23. Faslenlag of lewer copiral mema on chagils FuppoTs 7,0 - . B LG8 — Af
a4, Fastening of wheels f4, 0~ 1,00 1010 - 7.8
25 Fagtening of froul sod resr shock abhaorbs ré .80 -~ 4. i8.2 = 8.8
5. Fastening of resr asle l-boits 80 2025 954 LE
. Esgine bormet lateh fasiening 2. 50 = 408 18,2 - T6.%
28, Fastening of Isteral front aod resr doore hinges 1, T = 2,30 fd.3 = 18,2
94, TFastening of rear door hinges oo ARD 243 car 1.70 = 2,50 [2.3 = §H.Z2
a0, Fasterdng of lateral door catches 3.5 = &S0 25,3 - XL 8
41, Fasteming of resr door clish oo ARG 243 ear 4,60 - 4. 50 5.3 - 3.6
92 Tastening of rear door gulde on ARO Z4d car 1,50 - 4.50 5.3 - 32 6
i1, Fastaning of apper taligete oalch .50 - 4.B0 6.3 - 3.5
74, Yastening of car body on chasaie 3.00 - 4.00 21T = 28,8
36, Fastening of goode bucket on chasais (ARG 320) 3,050 - 450 25,3 - 32:6
NOTE: Check fastening of assemblies for securing with aplit pine.

SPLIT PIN SECURED PLACES TO BE CHECKED OM CURRENT

MAMNTENANCE

TABLE VIl
Koy The place where securing is to be checked Gtk ga dimen-
Ko, glon (# x L

1, Ergine fastening on chaseis 2.7 x 5 (mm)
2. Steering gpearbox fastening on chasseis 2.0 x 25

3. Steering pivot case fastening on chaseis 2.0 x 25

4,

steeting drop arme Tastening

H.0 % S0
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H::—E The place where securing 18 o be checked Split pin dimen-
=g, Siona (# x L)
3, Nuts fastening the draglinks 3.2 x 2F

8. MNuta fastening draglink clamps 2.0 = 25

i.  HNuts securing fulerum ping on connecting tle rod 3.2 x 58

H.  Huls fastening upper and lower steering shaflt 1.6 x &2

1. Nuts fastening lower control arm on steering knukles 2.0 x 25

L Fropeller ehaft (lange fastening Losk plates

Ll

Fastening of steering shaft flanges on fMexible coupling Lock plates

OF. 1.0.99.03. 0 CHECKING FOR OIL, BRAKE FLUID, COOLING
FLUID ANL FUEL LEARKEGES

After coming with the car from a travel, which brought It in & steady staie
regime, lift the ca=- on an inspeclion ramp and Inspect the places where
could be traces of wear or [luid leakages. Perform Imspection from undersids
afl the car.

Check rear axle for brake Muld leskages {radial iraces on wheel rim and
tyrea), inspecting connection joints between bruke pipes amnd bmke oylindres.
Chack also for oil leakages through differential filler and drais plugs, aw
#loc on propeller shaft flange.,

Check fuel tank for fuel leakages through the filler cap, the drain plug, feel
filter end fuel plpes connections.

Check the engine for ol leakages, Inspacting the rear bearing, jointing area
between the oll sump and cylinder block, the area of ofl filler fastening, the
gearbox and tramsfer box pluge, the jointing sres between gearbox and trans-
fer box, the propellar shaft flanges, the fusl pump (astening ares.

Getting mccess under the engine bonnet, check if there are no leakages  oOn

brake & cluteh master cylindres, on compensating reservoirs, on conpecting

pipes with the clutch slave cylinder.
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Check [ront differential for cil leakages near the covers, near axle drive

shafts, at longltudinal propeller  shaft flange.

Check the front wheels for leskages, similarly as the rear wheels.

Check cooling system for fluid leakages, inspecting 81l hose connections bet-
ween water pump, thermostat, inlet manifold and heating aystem.

Om Diesel D 127 engine check specially the high pressure fuel plpe connec-
tlons, a8 well as all pipe connectiong with the fuel pump, foel filter, fuel
tank, etc.

In case that leakages were [ound but do pot digappear after tightening respec-
tive connection element, perform necessary remedylng according to indicati-

on# given in the chapter "Hepalrs'.
OP, 2.0.99,.14.0 BODY MAINTENANCE

Inspect for rest traces the body underside (mudguards, lower cowl and tho
body floor pan).

In case that due to various causes the antirust: and antiphonic paint coat was
removed [rom the body steel Bheel and rusted dreas have appreared, these
ghould be cleaned with abrasives, up to olean metal surface, applying ufter
that & red lead minium prime paint coat (or equivalent prime paint). After 24
hours should be” applied an antiphonie paint coat.

I oo upper body surface will appear deep scratches or paint exfoliations,pro-
ceed similarly as with the body underside, with the difference that the paint
applied over the prime paint shoold have the body colour. This paint is sup-
plied for each ARO vebicle, together with standard accessories. I it will be
necessary more paint, get any paint equivalent to "EVERGLOSS" paints.

The repainted ares should be extend, after roughing adjacent areas with fine

abrasive paper, up to Jointing lines or borders of respective body component.

Perform remainting by means of a paint apray gum. FProtect body areas, which
should not be painted, covering them with adhesive paper bands.

- Let dry the painted surface for 24 hours in a dust-free room.
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OF. 2.0.39.02,0 REMOVING PROTECTIVE COAT

The protective coat (a waxlike stuff. called "Procerin') can be removed, either

with organic solvents {white-spirit, ete.) or with 8 common datergent molution
In both vases iake specizl attention on removing the protective cosl around
the instruments and alectrical connections, in order to avold any short-gireult

or. on using organle sclvents, any fire danger. Such areas should be cleansd

ueing cloths weted with deconservant agent.

in any cEse start the engine only after eciaplete dry wiping of cleaped arpas.

OF. 5.0.95.04.0 OPERATING INSPECTION ON DELIVERY OF BTORED
YEHICLE

Check reslstance of seals.
Check the presence of tools outlit and spare parts of the vehicle, brought for
mainlsnance.

Cheok and top up:

Al level in oll sump and air cleansy.

Oll level in gearbox, tranafer box, front and rea differential and  stearing
Eearbox,

Brake fMluld level in brake clutch master cylinders,

]

Cooling fluld level in radiator.

Check the prosonce of eventual leskages of oll, water, brake fluid, fuel.
Check storage battery charging condition.

Turn engine crankshaft 2 - 2} tmes by means of starting handle.
Check alr pressure in the 5 tyres.

Check correct operation of;

the engine, at {dle speed and in full losd.

Dashboard Insiruments.

Headlampa, {ront and rear {lasher lamps, stop tail lamp, eto,

The horm.




_ windscreen wiper and washer.

_ Maln and parking brake Byslems.
_ Stearing mechaplsm.
Door locks.

CHAPTER HL POSSIELE FAULTS AND THEIR CAUSES

During the vehicie traffic, and in the present oARe, the ARi) vehicles,
pan ocour various fgults. due to wvehicle trafile, normal wear of components, OF
as & remlt of some hidden flawe of the componénts and unite of the vehicle. Ir
arder 1o facilitate the faults remedying, below will he presented pogsible

{aults. thelr causes and the manner of inle ryenlion.

ATTENTION: Alwaye begin by shooting Tirstly the saupes more wmimple
when occur difficulties on BIATUNE oT operating the vehicla. Tt is little possibie
that in came of 8 correct vehicle mainlemance. the faull cause results from 3
faulty part or unit. For instance: discontonoas engine rusning Can be soOoneér
caused by an Impurity In the carburettor maiu jet a8 by a fault of liming system.

In many cases the faults are cauned by external factors, such ag road
conditions, fuel changing or even driver’ s abillly.

it is useful to intervene whenever It ls sbaserved that the vehicle per-
forminces are below the normal and not to let untill the gltuation growa worse

and occurs an irremediable damage of certain paria and units.
4 1. THE FAULTS WHICH AFFECT THE VEHICLE DRIVING POWEHR

The vehicle cannot move without  driving power. It will have reduced

performances if its engine does not normally rum.
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3.1.1. FAULTS OF VEHICLES EQUIPPED WITH ARG L-25 ENGINE

5.1, 1.1. ENGINE DOES NOT START ON SWITCHING ON

d.1.1. 1.1, STORAGE BATTERY IS DISCHARGED

= Um swilching on the starting motor, the vehiole Hghts grow dim or even dis
ol
Hemedies:

- Check connections on battery lerminals (Op. 2.0.37.02.0)

= Check connections on starting motor terminale (Op. 2.0,37.04.0

= Caeck ground connection of elarting motor (Op. 2.0.37.08.0)

- Cheek storage battery for its charging eondition {Cp. 2.0.37.01.0y
U the battery is discharged or defective, take it down from the vahiole and
charge it (Op. 2,0,37.07.0) respeotively replace IL.

3.1.1.1.2, FAULTS ON ELECTRICAL WIRING

On switching on the starting metor the vehicle lights do not light. The
causes should be sought on disconnected or bmiken electrical connectlons, o
faulty starter awitch or faulty starter relay,

Tor this;
Check supply circult up to starting motor (Op. 2.0.37.10.0)

Check and eventually replace the starter sweitch (Op, 2.0.37.11.04

- Check startingmotor without takingit down from the engipe (Op. 2.0.37.06.0).
- If necessary, take atarting motor down (Op. 2.0.37.12.0) and preform R
generil malntenance Inspection (Op. 4.0.37.06.0) or, I some faults will be

found, perform their remedying {Op. 4.1.37.13.0).

1.1.1.3. FAULTS OF MESHING BETWEEN ELECTROMOTOR DRIVE AND
FLYWHEEL

LA ]

On gwitching on the starting motor there sre heard the start-up of engine and,

eventually, metalic, anormal poises, cauesdbly bad BendiX drive meshing. Turn
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crankshalt with al:l—-l.bn aml iry @ now gtari-up. Tosre CAn Appear two situation:
a) Tha engine Hlarts pormally: you can draw ihe concluslon thet the liywhael
ripg gear has some tpeth broken. b} UT the trouble cccurs Again, w b the
Bendix drive is faulty or Lhe fiywheel ring geer hae all teeth broken.
In this caBe:
- Take downatarking motor from emglne {Op. s ,587.12.60) apd pecform reme-
dying of Brnedix drive (Op. $.1.37.13. 0).
- Take down engine {rom the wehicle (Op. 2.0.10.01.0), after having previou-
sly taken the gearbox down from exgine (Op. 2. 1. 16,01, 1)

- Put then the englne oo & stand or apecial D.5 device, for seitlng ead iaplening

engine on dismantling.

- Dismantle cluich houslng {Op. 4.1.10,01.3) and then the clateh from the
Aywheel (Op. 4.1.16.02.90).

-~ Remove {lywheeal from the erankshatt {(Op. 4.1.905.03.0).
Mow you can perform, striclty speaking, the replacing of firwheel ring gear
0p. 4.1.05.03.1).

3.1.1.2, THE ENGIKE 15 CRANKED BY STARTING MOTOR BUT DOES HOT
START.

3,1.1.2.1. FTAULTS IN IGNITION SYBTEM.

In thia situstion there may beé variouz causes and abould be examined Bye-
tematically, Namely, it may be: iptermuped ignition wires: ipterrupted clrozit
between ignition cofl and ignition diatributor; fouled spatk plage, dasaiibrated
plugs or having fissured insulation; ignition distributor detimed or baving faulty i
eomponent®; ignition coil burped out (@8 8 reault of 8to engine without swit-
ching off the current). To remedy the trouble:

- Check ignitlon wires current leakages (Op. 2.0.01.1B8.4).

- Check clroult betwesn ignition cofl and ignition disteibutor (Op. 2.0.37.15.00
- Check, and eventually sdjust atr gop of spark plugs (Op. 2.0.01.07.0).

p——
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Replace faulty spark plugs (Cp. 0,01, 19,1y,

Check, and if faulty, replace the ignition distributor condenser (Op.
P L T

Check, and eventually adjust contact-bresker gap of ignition distributor {Op.
2.0.91,08,0),

Clean ignition distributor breaker points, if they are oxidated (OUp.2,1.01.23.0),
Check ignition distributor cover for fissures and clean it {Op. 2,0.01,24.0),
Check Ignition distributor retor and if faulty. replace 1t {Op. £.0.01.25.0).
Check Ignitlon coil and if faulty, replace it Op. 4.1.37_18.0), performing Il
checking on a  bench, after having taken It down [rom the vehicle (Op.

2.0.37. 17.0).
.1.1.2.2, TROUBLES OF FUEL SUPPLY SYSTEM

The engine cannot start if there [&8 no fuel supply (or the engine Is (ooded).
The trouble ahooting is performed successiviey;

Check firstly on foel lavel gauge if thers I8 fuel In the tank.

U yes, check earburetior main jet for cloggIng.

Check spark plugs for degree of wetting.

Check fuel pump operation (Op. 2.0.01.26.0). I the pump does not wupply
fuel, clean the pump filter (Op. 2.0.01.12.0).

= Check fuel lines for pontinuity and tightmess (Op. 2,0.11.06.0).

Check and eventually replace fuel pump diaphragm (Op..2.1.01.28.1).

Take down fuel pump {rom the engipe (Op. 2.0.01,27.0) sand perform jta
general overhsuling, replacing worn parts (Op. 4.1.06.01.0). In case that
the fuel pump supplies, go om with trouble shooting, as follows:

Check and sventually clean carburettor inlet filter (Op. 2.0.01.14.0).

Check and eventually clean the carburettor main jets (Op. 2.0.01.15.0).
Check epark plug heads In order to eee if engine s not flooded (Op.
2,0.36,01.0), If a spark plug is wet, dry gll epark plugs and perform eugine
starting as for a flooded engine, i.e. with accelerator pedal in Its middle

position, without sctusting the accelerator pump and switching on the switchin
on the starting motor many times, untll you will get fuel elimination from
the engine and the engine starts.




Check alr cleaner for clogging and, if necessary, clean it (Op. 2.0.08,03.0).

Check muffler rear pipe for clogging with wmud, and if necessary, clean 18

{Op. 2.0.12.01.0).

Check if there is no water in the fuel supply systom (Op. 2,0.11.05.0).
Check carburettor float chamber; if engine got flonded, check if float afimy
position is correct (Up. 2. 1.165.02, 9.

Check carburettor mneedle valve tightnese on it8 seal or eventually if the
neadle valve seat is nol clogged (Up. 2.1.15.02.1).

Check air duct tightnems between carburettor and eylinder head (Uf there ia

no air iptlltration) (Op. 2.0,08.02.0).

1.1.3., THE ENGINE TURNS SLOWLY AND DOES HNOT START

Om switching om the starting motor the vehlele lghte grow much dim  and
the engine turms slowly, Irregularly, without be able to atart,

The cause o&n be: discharged storage hattery, loogenad electrical connections
between slarting motor and battery, insufficient battery eiectrolyte iavel or
engine oll vispoaity too high. To remedy the trouble:

Check battery electrolyte level (Op. 2,0.37.03.0),

Cheeck battery charging condition (Op. Z,0.37.0L.0) and, if pecessery, chermge
it (Op. 4.0,37.07.1).

Check connections on battery terminala (Op. 2.0.37.02.0)

Check comnections on starter relay (Op. 2.0,.37.08.0),

Check connections on starting motor (Op, 2,0.37,.08,0),

Check engine ofl viscosity and eventually replace It (Op. 2.0.01.22, 0),

-1.1.4, ENGINE RUNNING INTERRUPTED BY MISFIRING

Misfirings can occur in exhaust muffler, due to ignition faults, incorract

alr-fuel mixture, dieadjusted advanced ignition or jammed exhaust valves (lack

of clearance between valve steam and guide).




Migfiring can slao oceur in carburettor, due to lean mixture Wrong heat

range of spark plugs or sparks of low Intennity. There canm also be & mecheni-

cal cause, i.e2. Ineorrect clearance of valves,
To remedy misfirings in exhaust muffler:

- Chack ignition system operstion, by ohae rving the spark of ignition distributor
cemler plug as well 88 of spark plugs (Op. 2.0.36.02.0); In sase thet the
sparks are intermittent, check and eventually adjust the distributor  breaker
Eap (Op. 2.0.01.08.0} or clesgn axidated breaker polnts (Op. 2.1.01,23.0.

- U the spraks are still intermittent, check englne elsctric equipment for our-
rent Bupply (Op. 2.0.37.15.0). Namely:

- Check advanced ignitlun {Op. 2.01.01.13,0),

= Cheek exhaust valve clearance (0p, 2.1.01.,08.2,

- Check exhaust valve conditlon (Op, £.1.01.30. 1), after having previously

taken down evlinder head cover {Op. 2.0.01,21.1), rocker mrm ehaft asgy
iLp. 2, 1.01,28. 0) ‘and cylinder head (Op. 2.1.01, 30, 0). To remedy miafirings
in carbureltor, perform [ollowing operations

3.1.1.5. THE ENGINE STARTS AND THEN STOPS

- Check fuel pump eperation (Op. 2, 0,01, 26, 0). In case that fuel pump supply
is not satisfactory, perform remedyin In following order:

= Clean fue] pump inlet filter (£.0.01.12.0).

- Chack fusl pump disphragm (Op. 2.1.04.26, 1) or take down the pump from
the engine (Op. 2.0.01.27.0) and perform its complete overhauling (Cp.
4,1.08,01.0,

= Check and eventually eclean the carborettor inlet fitee (Op. 2.0.01.14.0;.

- Cléan earburettor main jeta (Op, 2,0.01.15.0.

- Cheek and eventually adjust fuel level in carburettor flost chambar {Op.

' 2.1.15.02, 2y, after having previcusly removed carburettor adapter amd car-
burettor cover [upper body) (Op. 2.0.01.15.1 and 2.1.15.02.0). Clean then
the needle valve seat (Op. 2.1.106.02 1),

= Check the spark plugs and eventully replace them if thair heat range is
wropg (Op. 2,0,0]1,07,0).

= Check the spark on fgnition distributer center plug and on the spark plugs

{Op.2.0.36,02.0), If the spark 18 weak, check and eventually clean the
ignition brealker points. Check also lgnition distributor cover for flesures

and clean It (Op, 2.0,81,24.0).
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Check also H.T. isade.
Check inlet valve clearance (Op. 2. 1,01, 08.2).
In case that the trodble csuse will be not found In supply or igmition system,

check lnlet valve coodition (Op. 2.1.01.30.2), after having previtusly removed

the cylinder head cover (Up. 2.0.01.2L. 1),

%.1.1.5. THE ENGINE STARTS AND THEN STOPFS

Thiz trouble occurs most frecvently, due to fuel shortage or insufficlent

fuel supply. To remedy the trouble:

Check fuel presence in the fuel tank, by means of fuel level gauge {on dash-
board) = (Op., 2.0.11.04.0).

Check fuel pump operation (Op. 2.0.01.26.0). It the fuel pupply is ineuf-
fizlent, perform the following Interventions:

Check and eventually clean the fuel pump inlet {ilter (Op. 2.0.01,12,0).
Check contiruity and tightness of fuel pipes, leading to fuel tank (Op.
2.0.11.06,0).

Cheok [uel pump dunphragm and, eventually, replace it (Op. 2.1.01.28,1)
Take down fuel pump {rom the engine (Op. 2.0.01.27.0) and perform lia
genaral overhauling, replacing worn out componenta (Op. 4.1.06.01.0).

In case that the Tuel pump supply is satisfactory, tha troubie should b
socked beyond the fuel pumpl, respectively:

Check and eventuslly clean the carburettor inlet fllter (Op. 2.0.01.14.0).
Check and eventually clean the carburettor main jets (Op. 2.0.01,15.9).
Hemove carburettor adapter (2.0.01.15.1) and carburetor cover (O,
2,1,15.02.0), inepecting float assy position in the float chamber {Dp.
£,1.15.02.2) and clean the needle valve seat (Op. 2.1.15.02.1). In chBe
that the needle valve is jamming due to itsa wear, remedy IL by grinding ite
pulnt or replace needle valve (Op. 2,1.15.02.3).

Check U there is no water In fuel (Op., 2,0.11.05.0).
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3.1.1.8. THE ENGINE RUNS ONLY WHEN CHOKE IS PULLED

The trouble ean occcur due to ca rouration troubles or mechanieal pausas

Perform investigations in the following order:
- Check and eventuslly clean the idling jets (Op. 2.1. 15.03.0), after having
previously removed the carturettor adapter {Op. 2.0.01.15.1),

Adjust the idle speed running Op. 1.0.01,22. 0).

Machanical causes occur in the timing gear, In the ares of valves.

Check elearance between recker srms w.d vialvea (Op, 2. 1.01.08. 3.

Coeck inlet @nd exhaust valves condition {Cp. 2.1.01.30,1), after having pre-
viously removed cylinder hesd cover (Op. 2.0.01.21.1), rocker srm nhaft
(.0 01 20.0) and aylinder head (Op. 2.1.01.50.0).

- Check if there mare broken springe or velves lammead In thelr guides.

3.1.1.7. THE ENGINE HAS NO QUTPUT

The trouble occurs due to: defective supply of fuel mixture, from ecarbu-
ratior, whose throttle butterfiies do not open completsly, dus to meshanical
cauasds; overrich fuel mixture {much black smoke st the muffler, because the
ehoke is jammed or carburettor s flooded: the engine 18 too hot, dus to |mok
of ecoling water or there is too much lime scale in the englne cooling aysiem,
causing knocks on angine running; wrong clearances of engine valves: elogged
exhaust system.

In case of overrich fuel mixture, causing blsck smoke &t muffier:

= Check choke for' correct operation (Op, 2.1.15.04. 0).
= Check carburettor float chamber for flooding (Op. 2.1.15.0Z.3).
- Chack needle valve wear (Op. 2.1.15.02.1),
In the other situations perform following operstioms, untill the trouble 1=
found:
= Check clearance of valves (Op. 2.1.01.08.3).

= Cheox exhaust system for clogging with mud (Op. 2.0.12.01.0.




- Chesk corrsct operation of throttle control (Op. 2.0.11.07.4).

- Take carburetior down from the englne (Op. 2.1.15.01.0) and check controel
machanism of throttle butterilies {Op. 2.1.15.05.0).
H on runniag engine occur Knocks, check cooling Muld level In the cooling

systam (Op. 2.0. 13.01.01; check cooling system for seale depoait, which should
be removed, A8 dasperibed In Op. 2.0.13.02.0..

5.1,1.8, NOT ALL ENGINE CYLINDERS AHE OPERATIONG

‘This trouble i datected through distinctive noige, as wall as  through the
lnok of engine powar. The possible causes can remult from respeative sylinder
or frem ignition p-oblema: fouled spark plugs or heving flssured H.T. B
tlon (ground leskagee); faulty lgnition H.T. wires {interruped or having flascred
insulation, causing ground leakages); igniton distributor covar flasured neaT
the plug of faulty ovlinder ground leakages). i can be also a mechanicsl |
trouble, as: exhaust velve jammedta it shui pogition: diaplaced or bent valve
push rod; exhaust valve spring broken, A3 thak the valve Is always open; Drosen
pleton.

Parform checking and remedying ia following order:

- Check respactive epark plug and, eventually, replace it (Op. 2.1.01.31.0).

= Check H.T. ignition wires (Up. 2.0.01. 16,0},

- Check and zlean ignition distributor cover (Op. 2.0.01.324.0).

= Chack Inlat valves condition (Op. 2. 1.0L 30, 2},

- Check exhausi valves gonditdon (Op. 2.1.01.30.1).

- Inspect, and if broken, replace the valve springs (Op. 2.1.03.01.0).

- Check respective piston and, if broken or [sulty, perform engine overhauling,
with fsulty plston replacing (Op. 4.1.04.0Z,1).

3.1.1.8. THE ENGINE RUNS ONLY WHEN THROTTLE BUTTERFLIES ARE
OPEN.

This trouble can cecur when the idle jets are clogged, the idle speed opera- .

tion i out of order, air isleaksge Into Inlet system or overrich mixture re- .
sults from carburettor,




Parform successlvely the following checkings end remedyinga:
Chack and olean idle speed jets (2.1.15,03.0).

Check Inlet aystem for air Inleakages (Op. 2.0.08.02.0) and eventually
replace Inlet manifold gasket (2.1.08.08.1).

- Chack air cleaner for clogging (Op. 2.0.08,.03.0).
Check carburetior float chamber (Op. 2.1.15,02. 3)

Check I needle valve shuts the fuel supply, performing precursory worka,
indicated in respective operations.

.1.1.10, THE ENGINE DOES NOT STOP ON SWITCHING OFF THE CURRENT

It bappens thai, allthough the curreni le swiiched off. the engine cootinus
to run, Irregularly, due to self-ignition,due to too hot spark plugs, engioe
overbeiting or wrong clesrances of exbauel valves. To remedy the trouble:
Check the hest range of spark pluge on the engime (Op. 2.0.01.07.0).

Check the fan V-belt temedon (I it slips) (Op. 2.0.01,10.0),

Cheok, and eventually top up the fluld in the ocooling system (Op. Z.0.13.01.0).
Remove scale deposit in the cooling system, if it ie the case (Op,
2.0,13.02.0).

Check thermogtat for correct operstion (Op. Z.0.14.03.0).

Adjust ¢clearance of exhaust valves (Op. 2.1.01.08. Z).

Clsan and remove carbon deposit from cylinder head (Op. 2.1.03.0Z,0).

They cause hot points for self-ignitiom.

.1.1.11, THE ENGINE KNOCKE ON RUNNING

The englne knock (detonstion) ls a premature Igniticn of the fual mixture,
the burning front starting from one or many "hot poluts™, existing in tha
combustion chamber. It appers through s distinctive ucise (very sharp, a8
prodused by metallic blows in the eylinder bead) and lack of englne power.




The causes can result trom A too great ignition advance, from carbom

deposit in the combustion chamber (on valves and walls), [rom overheated
snglne 4 from the fuel having octane number infarior to the correct one or from
a too lean mixture.

The shooting of posaible causes and thelr remedylng 18 performad In the
following order:
Check and eventuslly adjust ociane selector (set spark) (Op. 2.0.01.13.0).
Check fan V-belt lor correet tension (Op. 2.0.01.10.0}.
Check cooling fluid level In the radiator (Z. 0.13.01.0).
Check thermostat for correct operation {2.0.13.056.0).
Check and eventually remove scale deposite from cooling system (Up.
1.0.13.02.9).
Draln completely the fuel tank and fill 1t with new fuel, having correct oc.ine
number; on this occaslon remove water and settlings from the fuel  tank,
washing it after that (Op. 2.0.11.01.4).
Check and clean carburettor main jets (@.0.01. 15.0).
Check fuel pump operatiom {2.0.01.26.0) and if ite supply 18 not pufficient,
sheck its inlet elrcuit (2.0.11.06.0), cheolk and clean its inlet filter Dp.
2.0.01.12.0); check and, If necessary. replace fual pump diaphragm {Op.
2.1.01.16.1); finaly, if necessary, perform complete overhauling of the fuel
pump.
I fuel pump supply 18 sufficlent, seek the trouble cause between the fuel
pump and carburettor, checking and cleaning its inlet filter {Op. 2.0.01.14.0).
Chaek carburettor nesdle valve (Op. 2.1.15,02.1).
Check fuel level in the float chamber (Op. 2.1.15.02. 2.
Clean carbon deposit from spark plug heads (Op. 2.0.01.07.0); replace spark
pluge i their hest range ls not adequate {Op. 2.0.01.19.0).
Remove carbon deposit.from combustion chamoer (Op. 2.1.03,02.0).

.1.1.12, THE ENGINE MAKES RHYTHMICAL, ANORMAL NOISES (IT KNOCKE)

The possible causes of these knocks can be:
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- Engine running with detonations, which produces greater forces than pormally
upon pigton pin and orhakehaf: ennnecting rod bearings.
= Advanced wéar of orapkahafl oonnecting rod bearins.
- Grave troubles of the eluth,
- Slacken of connecting rod bearing covers.
In 3ll these situationsanenglne general overhauling is absaolutaly Neresan Ty :
otherwise can oceur extremely grave engine damages.
In case of engine knocks. specific to detonations perform checkinga and ra-
medylogs indicatedat § 3.1.1.11.
In the second case take engine down from the vehicle (see Op.2.0.10.01. 0)
and overhaule completely the cluteh (Op. 4,1.04.02.0).

4.1.1.13. ENGINE OIL PRESSURE ToOO LOW

The trouble is observed on the dashboard oil FreEsure gauge; besides, the
ofl pressure alert lighta., when engine is running.

The trouble should Le tmmediately [ound apd removed; otherwise it repra-
sents & danger of grave engine damaging.

The causes should be sought in the engine oil ci rouit, excessive bemring clearan-
ced, excesdlve wear of oil pump drive gesr, or defective oll elrcuit tightneas, |
allowing fuel or water Inleakages into oil ciroult.

Perform checking and remedying in following order:

Lheck [irglly oil level In Lhe engloe sump, if it 18 not Inoreased. dus o
fuel or water inleakage (Op. 2.0.01.32.0). W yes, drein completely the oil
Bump, in order to dascertiin the presence of fuel or water im oll Lk,
1.0.01.03.0),

= Chegk fuel pump for fuel leakage to oll sump (Op, 2,001.32.1).

- Cheok tightenesns of cylinder head gasket (2.1.01.32.8).

= Check integrity of cylinder liner ring gasiets (Op, 2.0,.01.32.3), and if
rater leakages will be observed, perform complete ovarhauling of the engine,

concerning waterproofing of eylinder linare. (Op. 4. 1. 10.02.0).
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_ Take oil pump down from the engline (Op. 2.0.01,33.0) and check il8 rate of

wear (Op. 4.0,09.0L }- i
- Parform a complete Inspection and checking of clearances between main

journala and crank pins,and respective bearings {Op.3.1.05.04.1}). and {Op. i

4.1.05.04.2).

Check alao clearances of camehaft bearings (Op. 3.1.02.02.0).
Perform previously all necessary works for reapactive operations.

3. 1.1, 14, TOO HIGH OIL CONSUMPTION OF ENGINE

A high oil coppumption ccours 88 3 regult of damaging of gaskets, causing
oll leakages, namely: at rear main crankshaft bearing, at oil sump gasket,
oil filter gosket, between plstons and eylindar liners (due to exceasive clea- L
rances betwoen piston rings and piston ring grooves), excessive clearances
hetween valve stemps and their guides. I

It can ocour an amormal oil consumption if the used oil is npol adequate (g

quality end Quantity).
To descover the trouble causes and to remedy it, perform the following
oparations:

- Check oil in the engine sump for its adequate quality and, eventually replace
it completely (Op. 2.01.01.28.0),

- Check the spark plugs heads in order to judge oombustion quality (Op.
2.1.01.31.%:

- Check If thare are no leakuges of oil at rear main bearing (Op. 2.0.01.35.1)
Perform remedying according o respective operation.

- Check If thare are no leakages at oil filter gasket, and eventually, change the
gasket (Op, 2.0.01.35.3).

- Observe axhausted smoke 7 [t 18 whitish (without being water vapours in
{rosty weather), If amoke |8 whitish it shows that oll burne in the cylinders.
i such s phenomenon i8 oberved (see Op. 2.0.01,.34.0). scek the source nof

il inleakage | oto combustion chambers.
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- Check eompression ratio of cylindres (Op. 2.0.01.36.0) and 1f this ratio

ls
lower than normal. perform complate eheckdng of clearances betweem  piston
rings and piston grooves (Op. 4.1.04.02,0),
¥ compression ratio 18 pormal, It means that ofl leakages are pot causad

by piston rings. In this case check clearsnces between the vilves stems and

their guldes (Op. 3 1.03.03.0), perlorming then necessa ry remedyings.

A.1.1.15. TOO HIGH COOLING WATER CONSUMTION OF ENGINE

The coolibg watar losam can  occur by water evaporation, if anging runs
too hot or il radiator filler eap i8 faulty. There cam occur also water loas
through varlous joints between cooling system components, through fissured
expanaion vessel or [issured radiator cells, through damaged exlindar haid
gasket.

T'o remedy the trouble, perform following operations:

- Check fan V-belt tension (Op. 2.0.01, 10,04,

= Check presence of scale depogits In the cooling system {Op. 2.0.10,02,0)and
remove IL.

- Check thermostat operation (Op. 2.0, 13.05.0).

= Check cooling eystem tightnesa (Op. 2.0.13,06.0),

= Check radiator filler cap (Op. 2.0.13.07.0).

= Heplace figsured ~xpansion vessel {Op. 2.0.138.06.1).

- If fissured, repair the cooling radiator (Op. 4.0.13.08.0).

= Check eylinder head tghteping (Op. 2.0.01,17.0).

3.1.1.16, TOD HIGH FUEL CONSUMTION OF ENGINE
The causes of excessive fuel consumtion are to be found in the engine itesli

and ite afferent evetems, ag well as in the other mechanismes and uniis whose

troubles generally introduce & supplimentary output and, lmplicitly, suppliment

tary foel conpumtion,
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Below will be presented the more important causss and remedyings which
can be performed:
The use of unadequate fuel. ecopcerning its wrong octane pumber or impurities
sontent. In such & case, drain completely the fuel tank, clean It and Ell it
with adequate fuel {correct octane number) (Op. 2.0.11.01.0).
Octane selector is disadjusted, causing too late lgnition.
Adjust octane selector {fixed ignition advance) (Op. 2.0.01.13.0).
Overpieh misture, causing blsck smoke in the exaust geses. To remedy the
trouble:
Check air cleaner for clogging (Op. 2.0.08.03.0).
Check carburettor float chamber for correct fuel level (Op. 2.1.15.02.3).

. Check earburettor main Jets Uf they are not decalibrated.

(ther cause of excessive fuel consumption ls the vehicle driving at a epead
above the economical one.

Running of & too cold engine (in winter). In such situstion check  thermostat
operation (Op. 2.0.13.05.0);

Exhaust system 1s partlally cloggedythrotiling exhaust of fumes. In such A
CHBEE:

Check 211 exhaust pipes and muffler for clogging (Op. 2.0.12.01.0).

Check muffler for eventual faults, which obetruct partially cireulation of
{fumes (Op, 2.0.12.02.0),

Exceselva wear of combustion chamber tightening. In this casa:
Check cylinder compression ratio (Op. 210.01.36.0).

Other cause may be; Vacoum advance control faulty or too little gap of
bresker points. To remove the trouble:

Remedy ignition distributor by replacing its vacuum eontrol unit (Op.
4.0, 386, 03, 1).
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CHAFTER IV, REMEDYING (‘F ARO VEHICLES

4. 1. ARO L-256 ENGINE

1.1. PRESENTATION OF ENGINE

.1.1. GENERAL DESCRIPTION

The ARO out rond (Jeep type] motor vehicles and thelr variants are aquip-

ped with ARDO L-25 engines.

The ARO L~28 engine i8 a four stroka row angine, with 4 cylinders ignition

distributor. fuel pump and carburettor. The (ron cast cylinder block has four

detachable, wet liners. supportad by oppar block face and sealed at their lower
end with rubbar O-rings.

The cylinder head., common to all four eylinders, has widged shape oom-
bustion ochambers.

The crankshaft., made of special high-strength nodular omst iron, Ls supported
on 5 shell bearings, while the camshaft is made of the same special cast
irom and rests on 3 anti-friction bushes (e Tig.4.1.).

The crank drive consists of pistons, floating piston pins, forged in an | shape
beam piston rods, two eompression snd cne ofl seraper piston rings. Tha
piston connecting rods are assembled with half bearings onm crank pins.

The wvalve gear consists of overhend valves (mounted in cylinder head), =ao-
tuated by rocker arma.

The fuel supply system comprises the fuel tank, fuel filter, fuel pump, akr
Oleanar, carburettor snd inlet manifold (see fig.4.2.).

The engine s lubrloated by oll pressure (oll pump & oll filtsr) and by

aplanhing.
The engine is cooled by water (or antifres:ze cooling fuld) circullstion, with

cooling fan, radiator, water pump and temperaturs controling tharmostat.




Fig.4.1. - LONGITUDINAL SECTION OF ARC L-25 ENCINE
1. Cylindet block; 2. Cylinder head; 3. Cluteh; 4. Water pumpy
5. Cooling fan; 6. Cylinder head cover; 7. Hocker arm shalt;
. Magpet draining plug.

4.1.1.2. ENGINE MAIN FEATURES

- Type Four stroke row eninge, with earburettor
and spark lgnition

- Fuel Gasoline, having octane number 0.

- Firing order

1 -2-4-3

- Number of oylindera Four, vertical in line

= Hore 47 mm (3.810 in.)
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Fig.4.2. CROBS SECTION OF ARO L=25 ENGINF,
1. Oll sump; 2. Oil pump; 3. O flter: 4, Gl dip etick: 5. OIl pres=-
sureé manometrie sensor; 8., Crankshafi: 7. Piston rod;  H. Pipton;
8. Fuel pump; 10. Carbureitor; 11, Inlet manifold; 12. Ignition dis-
tributor; 13. Camshaft: 14, Tappet; 15, Push rod; 18, Rocker arm;
17. Valve; 18. Thermostat; 19. Exhaust manifold,




Helon slroke

Cylinder capacity
Compression ratio
Crankshaft pense of rotation
Maxirum output

Maximum Lerque

Number of copression pleton
ring8

Mymper of ofl soTApeT ring 8
Optane selector ifixed ignition
advance}

Leeation of valvea

Inlet valve opens

Inlet valve clomes

Exhaust valve opens

Exhaust valve closes
Clearance between valve atem
and rocker arm

Lubricating system

Engine cooling

Engine suspension

Fuel suppy

Ol pump

ol filter

Air cleaner

Cooling water feed

Watar temperature control

Carburetior
Nominal voltage
lgnition distribuior

Advanced Ignition control

_ 84.4 mm (3.323 in.)

. a
Z,495 cm (152 In )
g :1
In clockwise direction

e105% kW (B8-5% H.P.) st 4.000 r.p,o,

17.3 daNm ¢ 12.5 R, lhsjat 2900 r.p.m.

167 at 1,000 r.p.m.

0.H.V. In cylinder head

127 before 0.D,C. (outer dead centre
57° after 1.1, C. (loner dead centre)
&Eﬂ bafore L.D.C.

8" after 0.D.C.

(.45 mm

Mixed (by pressure and splashing)
With water or antifreeze fluid.

Om threes elaptic polnts
Mechanlcal pump with diaphragm
Gear oll pump

Wwith paper flitering element

Wet, with wire gaue

By means of a water centrifugal pump

radiator, thermostat and fan.

By meane of thermostat

DD dual body with differeptiated opening

12 V d.c. negatlve ground
1241 Electroprecise type

Centrifugal and vacuum controled




- Breaker points gap

- Sparking pluga (make/type)

- Bparkplug electrodes gap

- Starting motor (make/type)

- Allerpator |(make/type)

- Voltage regulator (make/typa)
= Epgine Idle speed
- Dry engine waight with gear and
transfar box

- Valve control
= Cranc ghait

= Engine thermal condition

= Lubricating system capacity

= 0il pressurs

4. 1. 2.

4.1.2.1. FUEL
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.45 = 0,45 mm

SINTEROUM M 14 x 225

0.7 mm

UMEB D 1,2 - 12

UEFS, 1111 type (12 V d.0. 35 A)
UEPS, 1410 type

750 r.p.m.

00 Jg (660 Lba)

By pushing rods and rocker arms
Casting of modular cast iron, supported
by five maln bearings, dynamicaly ba-
lenced, being assebled with the flywheel
and ecluteh.

Coollng fluld temperature: from

80 C 22°C up to 96°C 3%,

6 litres, without cooling. radiator;

7 litres, with radiator.

Max. 4.% bars

FUEL PUMP TROUBLES AND THEIR REMEDYINGS

PUMP DISCRIPTION AND MAIN FEATURES

Fuel pump draws gasoline from the fuel tank and delivers it to o rhuretior.

The pump 8 of the diaphragm type and Is actuated by an exceniric of the

eamahaft through the agency of & rocker arm (see fig. 4.3.).

At & camshaft speed of 1250
0,760 m

r, p.m. the pomp draws fuel from a depth of
and mupplies it up to a helght of 0, 500m,byanoutput of 60 L/min, At

& zero output the ofl pressure rises up to 0.177-0,294 bars. The maximal

dlaphragm [requency ls of 2300 oscmin.
At & frequency of 1250 oec/min. the priming of the pump ococurs during 7

oo onda.



Fig.4.3. FUEL PUMP
1. Lower pump body; 2. Middle pump body; 3. Upper filter body;
d. Filter cover; 5. Rocker arm; €. Diaphragm; 7. Valwve; 8. Siralnar;
9. Hand level; 10. Backmoving apring; pushing rocker arm upon tha
camahaft,

Tha pump consista of three bodies and 8 cover which fastens all compo-
nEnls.

The lower body (1), which fastena the pump on eylinder block, by the agency
of twe bolte, hes a rocker arm (5}, actusted by the camsbaft excentric, and a
band level (3). The rocker arm shaft is fixed by two tips, presssed on the shaft
ends and set In the pump body. The contact between rocker arm and camshaft
excentric {8 provided by the spring (10). '

The middle body has the two valves (7), whose fittings mre pressed and
gl In it, and &an outlet plpe conmection, towarda carburettor.

Between the two bodies Ia fastensd the diaphragm (6.

Un the tappet (2) - (see fig. 4. 4.) - whose lower end la connocted with rocker

arm clevis, ia fastened the diaphragm (1), between two curved washers (3) and
Bedling gasket,
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Fig.4.4. FUEL PUMP DIAPHRAGM ASSY
1. DMaphragm; 2. Diaphragm tappet; 3. Diaphragm washer.

In the lower pump body, under diaphragm, is s apring which always holds
diaphragm in pushed position.

The two pump bodles are assembled, having between them tha diaphragm as
8 sealing gasket.

A central bolt fastens the cover (4) and upper body (3) on middle body
(2) {fig.4.3.).

Between upper and middle bodies Is & sealing gasket, while between the
cover and upper body ls faslened a sireiner (fine fuel filter).

Om the upper body ie the inlet pipe connsotion.

4.1.2.2. FUEL PUMP TROUBLES AND THEIR REMEDYING

The pump troubles can be pasler obesrved when the engine ia mounted on
vehlcle, but they cen also be detected separately. Thus:

- The pump does not supply fuel, aithough there are no fuel leakages in the
hand laver area and the fine strainer was ckeaned. Ths trouble Is dus to
faulty valves, which do mot close tightly, or to diaphragm spring, which Im
deformed or broken. In that case s necessary to replace the valvea (OF.
4.1,06,01.1). or the spring (Op. 4.1.08,01,2).

-~ The pump does not draw tha fuel and there are fuel lssiages near the rocker

arm. In that case the diaphragm is fissured and should be replaced {Cp.
2.1.01.26.1).




The pump shows fuel leakages on gaskets and rocker arm, although it ig
supplying fuel. It means that the gaskets are fissured or the diaphragm hag

& slight fissure. It 18 necessary to replace gaskets or disphragm, according

to Op. & 1.086,01.3.

ATTENTION: On remedying use only original rubber componenis, fuel realstant-
OF. 2.0.061.26,0 CHECKING FUEL PUMP OPERATION

This operation ls performed belore taking down the pump from engine.
Remove carburettor supply tube and actuate manually the pump. If there a8
a pull or insuficient fuel supply, the trouble ls caused by clogged fine stral-
ner, which should be cleanad (Op. Z.0.01.12.0).

If after stralner cleaning the trouble still persists, the cause should be
gought inm the fuel line pipea, checking tham for tightness and frea fusl passing
(Op. 2.0.11.08.0).

Now, U the fuel line {the fuel tank filter inclusively) is In good order, the
trouble should be Inside of the fuel pump, which should be taken down [rom
engine and overhauled,

Taking down of the fuel pump should be also performed if there are fusl lea-

kages on (ts gaskets or around near the hand lever. Diagnosing s deme ac-
cording to Indicatbons of parapragh 4.1.2.2.

OF, 2.0.01.27.0 TAKING DOWN THE FUEL PUMP FROM ENGINE

ATTENTION | Take ail necespary measures to avold any fire dapger!

Remove the plpes conmecting the pump with fuel tank snd carburettor.
Take down the pump and bring it on 8 work bench.

Om remounting the pump on englne, perform operdlions in reverse order.

OP. 2.1.01.26.1 REPLACING FUEL PFUMFP DIAFHRAGM

After laking down the fuel pum
p. fagten 11 in bench '
4 5 n n nch vice, having protectad
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Unscrew bolie {aptening the middla body on lower body (see fig.4.3.7.
Hemove with much care the upper boddy, because the atromg tightening
both components, with diaphragm between them, , has caused itg rether Impor-

tant adherence. Do nol use sharp toolp, Introduced between the two sealing
surfnces!

of

Unacrew the nut fastening the curved washor (3) (see fig. 4.4.) on di l_ hragm

{1). Pay much atténlon on unscrewlng the nut, becaupe the spring pushes
the whole gesambly out from the tappet (2).

Replace faulty diaphragm with the new, originsl one.

I there are lerkages near the hand lever, bub the diaphragm bas no Hssyres,
replace seallng gaskel which le under the diaphragm, set on the lower curved
washar.

Un refitting the pump, parform operations in reverse order.

OP. 2.0,01.32.1 CHECKING FUFEL PUMP FOR FUEL INLEAKAGES
INTO OIL SUMP

Actuste manuslly the fuel pump apd check Uf some |eakiges ooour mear the
hand lever. H this asituation ia drubled by oil level incressing in the engine
sump, concomitently with oil thinimg, it means that the pump diaphragm (8
Assured. For trouble remeding:

Take down the pump from engine (Op. 2.0,01,27.0) and replicé diaphragm
or sealing gasket, between diaphragm and lower curved washer, om the tap-
pat (Op. 2.1.01.26.1),

ATTENTION! On all intervention conce the fuel BLam

alal meaasures to avoeid fire danger!

OF, 4.1,06.01.0 COMPLETE OVERHAULING OF THE FUEL PUMF
AND REPLACING ITS WORN OUT COMPONENTS

This overhauling is carrled out on work banch, aftar taking down the

fual pump { rom engine (Op. 2.0.01.27.0].
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A fuel pump in good order should supply 60 1/min. L 10%, when its roeker
arm I8 actusted with & frequency of 1250 osc/min, drawing gesoline from a
depth of 0,750 m and supplying it up to height of 0.500 m. in atmosphera
standard conditions (760 Hg mm prassure and 20’c temperature), I  theses
conditions are different. respective correctionsa ghould be done.

If these standard performances are not realized, It me#ns that there are
worn out components- in the pump: decalibrated spring, faulty valvas, which
do not close - and should be replaced.

For spring replacing, see Op. 4.1.06.01.3.

For valves replacing, see Op. 4.1.06.01.1
Pelorm refitling of the pump in reverse order.
Pay special sttention for fire danger!

OP. 4.1.06.01.2, REPLACING DIAFPHRAGM CONTROL SPRING

Take down fuel pump from engine bloeck [Eee Op. 2.0.01.27.0).

Unscrew cover bolt and remove the pump cover (4) - see. Fig. 4.3, - fine
filter stralner (8), sealing gasket, upper pump body (3) and gasket sealing
upper body.

Unscrew bolta fastening middle body and remove middle body, paying at-
tention to nol damage the diaphragm.

Detach carefully diaphragm all sround, from lower body.

Hemove the rocker arm contrel spring and shift the rocker arm pin, in

order to get control tappet free,

Remove diaphragm sesembly, together with control tappat, making diaphragm
pushing apring free.

Now, check thie spring, which compressed up to a lenght of 21 mm should
*

have a force of 5.5. - 0.6 daN (13 lbe.). Do not forget that this maln spring

provides correcl performances of the pump. As always, on any interventlon

in the fuel supply system, pay special attentlon for fire danger preveniting'
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OP. 4.1.06.01.1 REPLACING THE PUMP VALVES

Take all necessary messuras against fire danger!

Take duwn the fuel pump from engine (see Op. 2,0101.27.0).
Uns. rew the bolt of the purp cover and remove cover, fine strainar,
sealing gesket, upper pump body and ite gasket.

Unserew bolte fastening middle body on the lower body and remove carefully
the middie body, in order to not damage the diaphragm.

covar

Bemove both valves (which are pressed in the middls body) and replace them
with new, original valves.

Befit the pump in reverse order.

Pay attention for fire danger!

OF. 4.1.06.01,.3 REPLACING PUMF SEALING GASKETS

Take down the fuel pump from engine (Op. 2.0.01.27.0).

Unscrew bolt fastening the cover end remove the cover, to make socesaible
ita gasket,

Remove middle pump body. to make accessible its gasket. For this, unscrew
bolts fastening it on lower body.

Bemove from lower body the gasket, if it hes adbered to body, due to prolom-
ged pressing.

Remove spring (10) (see fig.433.), which actuate the rocker arm.

Remove, by shifting, the rocker arm pin, and remove rocker arm. maldng
{ree dlaphragm-tappet assemply; pay attention for this operation because the
the disphregm is always pushed by the spring, located under It.

Remove diaphragm and dismantle it from tappet, making acceseible the sealing

gasket on the tappet.

ATTENTION! The gasket should be replaced only with original componants.

fuel resistant.

Refit the fuel pump in reverse order.
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As always, pay special attention for preventing Any fle danger!
- Finaly check if the new gasketa provide lbe tightRess of the pump.

' 4.1,3. CARBURETTORS TROUBLES AND REMEDY
4 1.3.1. DESCRIPTION OF CARBURETTOR AND MAIN CHARACTERIST[US

The 36/42 DCD carbure‘tor I8 of vertical type with downdrali, having
two mixture chamberg with double venturiea (one primary siep and one secon-
dary atep} and a constani level chamber balance with the zone from the alr fil-
ter oval.

Each mixing chamber is provided with an obiurating valve placed each
on & valve port axle. The control of the obturating valve opening and closing is
made mechanicaly, dilferentiately,

The 36/42 DCD carburcttor is provided with:

- acoeleration pump with piston, actuated by a lever solidary with one of the
i obturating valve port axies;
h! - #gtud for the control depremsion of the vacuumaiic advance:
- choke with air valve mechanicaly conlroled by means of fexible cable from
|| the motor vehlcle's cabin; |
- the compenaation of the fuel mixture is performed by progressive  drawing
out from the depression of the main nozzle (sir braking), |
" - gualitative the minture for slow idle running {8 adjustable for each mixtore
chamber by of the adjusting srews of bLoath ateps; i
| - quantitative the fuel mixture is adjusted by the opening of the obfurating val-
| ¥e of the primary step.

| The 36/42 DCD carburettor comprises calibratod mechaniama

| —

( 1 unit =1 miccron) Thus Firat step Second step
0 1 2 |
- lttle ventury 9
= little ventury discharge hole o
- big ventury (ventury cone) 28 28
. - main nozzle (marked calibration) 120 125
: = alr brake main nozzle (marked callbration)260 260

| ]

emulaion tube {marked) Fi Fy
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[dling gear and progressive o S —

| - fue! nozzle for |dle running %) 75
(marked calibration)
- gir nozzle for idle running

| (marked calibration) 160 ThH

Acosleration mechaniam

. accelerator pump piaton stroke 12+ 0.5
- accelerator pump charging valye closed
. accelerator pump discharging nozzle

imarked) &0

Conatant level mechanlsm

] - fuel inlet valve |obturator with needle) 200

Other calibrated paris

i - load nozzle 50 LT

- tranafar holes aa ao

4.1.9.%. OPEBRATION OF THh CARBURETTOR'S MECHANISMS

Faulty carburettor operation s found by [aulty carburation, reapecti.

veiy by back fires, exhaust of unburnt gases (with much amoke), high fuel
consumption, resulting usualy from disadjusting of one carburetior mecha-

niama.

The fuel from the conmstant level chamber, phsacs through the two
{,5) arrives into emulaion tubes 2, where it mixes

main norzles 1 (see, fig.
the air that passes through the main air braking nozzies {(3).




Fig. 4.5. CROSS BECTIOR OF CARBURETTOR.
MORMAL OPERATION SBYSTEM,
1. Main jet; 2, Emulsion tube; 3. Jet eorrection air bleed;

4, Mixture cenotring guide; 5. Venturies: 6, Throttle batterfly;
7. Butterfly shaft.

Combustible mixture is shsorbed through the mixture centring guide 4,
and from here, finely atomized, is mixes with the freah air into the ventrles 5.

The combustible mixture consumption, respectively the engine autput
ia controled by the agency of the accelerator valves 8, sctuated by rolating of
shaft 7 from the sccelerator control system.

Poaition of valves and their differentisted motlon, s mo that the valve

of step 1 opena first and than the valve of the second step ls mssured by sec-
tor 2 and lever 3, mee fig. 4.6.
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Fig.4.6. MECHANISM OF SINCRONIZED MOTION OF THROTTLE
BUTTERFLIES.

For high loads the fuel mixture is enriched by opening of the load val-
ve (2) sctuating the acceleration pump piston when the scceleration pedal s ac-
tuated at maximum stroke see, fig 4. 7.

In that moment the piston actuates the load valve opening sccess  of
the suplimentary gasoline that passes through the enriching mozzle 3 towards

the mixture venturles.




Fig. 4.7. INLET (CHARGE) VALVE
1, Accelerator pump piston; 2. Inlet (charge) valve: 3. Acceleration
piston control rod; 4. One-way valve: 6. Accolerator distribuitor

for supplementary fuel on acceleration or full load; 6. Accelerator
piston spring.

4.1,%.2.2. OPERATING OF THE CONSTANT LEVEL CHAMBER

In the superior carburettor body see flg. 4.7 there 18 the mechanism
for flow adjusting, so that the level In the chamber remains constant,

On the passing channel from the Inlet pipe connexion towards the car-
barettor's chamber, the obturator with needle I8 mounted imarked Z00) being
screwed in and tightened by a gasket,

A swingsble support wears the 2 floaters and by the front and rear le-

vers actuites the needle In to the ohivrator with needle and limita the opening




i

bl -

atrese 3o that between the caps inferior part and floater s Burface existes
a

gpace ol 7.5 B mm abova the full elesed position and 13 - 13.5 for the fill

npen poBition,

Fig. 4 4. CARRURETTOR UPPER BODY WITH FUEL CONBTANT LEVEL
MAINTAINING MECHANISM
1, Needle valve; 2. Actuating lever; 3, Float assy; 4, Neddie
valve bady.

Thr sawinging assy with the 2 floaters has a weight of 12.5 gr.
4,1,3.2.3. OPERATION BY SLOW AND PREOGRESSIV RUNNING

The [uel from the constant level chamber (1) see. fig. 4.9, pasasn
through the main nozezles 9 to the idle mozzles 10.

The butterfly throttles (2) being almost closed no sufficlent depres-
sure is formed in Lhe mixture centerings, so thst combustible mixture cin be

formed in the emulgion tubes (1), which could be drawn into the mixture ehim -

ber (vontury),




The fual comes into the emulsion channel 4 where it 18 mixed with the

gir thatcomes through the ilr nozzle (8B},
The formed conbustible mixture passcsd through the channels to the

idie supply holes {5} and mixes with the air which passes al & preat speed

cloae to throtile butterfleis (2}
‘The adjusting scrows (6} doses pommbinatible mixture amount, So that

englne runs at 3 minimum apeed.
To accelerate the engine it is necessary i greater amount of combmns-

tible mixture it is obtained by progressive opening of throttle huilerflics,
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Fig. 4.9, IDLING OPERATION MECHAMNISM
1. Flost chamber: 2. Throttle bullarfies: 3, Emulgion tebes: d, Ex
ternal emulsion tuhe; 5. |dle speed gupply hole; 6. ldle operalion ad-
justing screws; 7. Holes for acceleration starting (progressive ops-

ration); B, Idle running air bleed. 4. Main nozzles: 10. Tdle Nozzles.
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The local depression which arives between the butterfly [ st ER—
wall causes the drawing of combustible mixiure soplimentary amount th h

calibra ed transfer helea 7,

The drawing of suplimentary mixture in cresses as the butterfly [, st

gtep opens more up lo 3 limil when the depression between the butterfly atep 1

ind earburettor's wall descreages, but in this time a sufficient depression is

regched in mixture conlering guide, so that the mafn nozzles being Lo operate.

f,1.3.2.4. OPERATION ON ACCELERATING

When the aseolerstor pedal ie preszed down, Logethor with the st -
terflies (1) opening ‘see.tig. 4. 10) the accclerstor pump control lever gets free
{2} and acceleralor piston (3) I8 pushed by the spring 1) pusting fuel  through
connesling channel (5) tn the mixture chamber

On passing the fuel pushes the ball valve (6) and arrives through ac-
peleralor fuel digtributor (7) above the mixture chamber of step 1 (K)

The ball valve ls malntained in its shul position by Lhe aatural  wel-
yht of the valve waeight (9).

When the foot is taken from ithe acgelerator pedal and the butterflies
pet free to shut tan external soring actusfes upon the actusting lever of the
secelerator butterflies the actuating rod (2) s rised and together with it the
piston, The depression that 18 formed under the piston closes the ball valve
&) and opens the furl aspirating velve, [rom the comsiant level chamber filling

again the cylinder (11} In view of a new acceleration.
4.1.2.2.5. OPERATION ON ENGINE STARTING (WITH THE PULLED CHOKE

The engine starting needs for a short time a very rich comhbuatibla
mixture,

Pulling the choke. the control lever (1) see. fig. 4.11 rotatea the
choke valve 2 closing the air access to mixture chamber.

By means of a linkage, a hall-opened position of the throiile butterfly

of step T (3) la assured.
The starting molor |5 started by rolating erankshaft of the engine.



Fig. 4.10. CARBUHETTOR ACCE LERATION MECHANISM
1, Accelerator pump econtrol lever; 2, Pump platon control rod;
3, Accelerator pump piston; 4

. Apcelerator piston spring; 5.Con-
nection part: &, Valve hall: 7,

Accalerator fuel distributor: 3. Mix-
ture chamber; 9. Valve weight; 19, Discharge valve; 11. Accele-
rator pump cylinder.

The arising depresslon draws through the part of mixiure ceniring

guides of step | {4) a very rich, combustible mixture which facilitates engine
starting,

Once the engine started the formes depression is greaster and DpHe N
the air valve (6) allowing a greater air jet which reduces the inriching of the
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mixture sprayed from the mixture centering wuld tubes 14} allowipng = repular
engine operation,

During engine heating the chioke valve (2} must be gpened nrogressbvely,

4.1.3.3. CARBURETTOR TROURLES AND THE R METIYINGS

Except the troubles, which are 1o he remadyed on normal carbi-
rettor maintensnoe and which do not require its teking down from the vahiele,
theére are some faults which do not require jig taking down.

Carburettor troobles have as immediately obaervable offost Ingor.-
rect engine running,

The lack of fuel on engine can result from carburetior, whoas
needle valve seat |s elogged with impurities, which have passed through inlet
ine fiiter. It can also result from incorrect fuel level in the Mont chamber
due in worn neodle valve, which jammod in its geat,

For remedying these troubles periorm succesively: noedle valve
Seal cieaning (Cp. 2,1, 15, 02, 1}, correct float aray, position checking
(Up. 2, 1.15.01.2) and necdle valve wear checking (Op.2.1.15.01. 3),

- Too great fuel supply, which Noods the engine, can result from
needle valve which does not close lightly on its seat. causing a too high fiel

level. It can also result from decalibrated maln jets,

For remedying of these troubles perform the checlking of
needle valve (Op. 2. 1. 15. 01.3) , checking of fuel level in float ochamber
(Op.2,1.15.01.2) and checking the main jets for decalibration
(Op. 2. 1, 15. 08, 0),

- The engine does not accelerate, hecsuse carburettor accelerstor
piston 8 worn out, the valves of accelerator circult are faulty { do not

“lose tightly), the aceelerator piston spring is decalibrated or broken,

“r the ports of acceleratar circuit are clogged.




Fig.4.11. ENGINE STARTING MECHANISM
. Control 'evel; 2. Choke valve; 3. Throttle butterfly; 4.  Mixture
I cemtring guide; 5. Main jet; 6. Choke valve.
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The trouble remedying needs taking down from engine of lower carburetor
body (Op, 2.1.15.02.0) snd checking, respectively repair of accelarator
mechaniam (Op. 4. 1. 15.07.0).

- The idle engine running cannot be correcily adjusted, due to clogged or de-
calibratad idla jets.

Perform cleaning of idle jets and idle running holes (Op. 2. 15, 03.0), after
having previously taken carburretor down from engine On, 2. 1. 16. 02, 0).

The choke scluating is insufficient or, on the contrary, floods quickly the
engine. For remedying, check correct choks operation (O . 2.1.15,04.0).

- The engine running is irregular, due 1o unequal fuel supply of oylinders. This
trouble can result from faulty throttle butterflies mechanlam, which should
be checked ag in Op. 2.1.15,05,0,

OP. 2.1.15,01.0 TAKING CARBURETTOR UPFER BODY FROM
ENONE

- Diseonneel carburetior from alr ¢leapner, hy dismantling the sdapter {Op
2.01.01. 18. 1).

ATTENTION! Take all necessary measures Lo avold any fire danger!

= Disconnect carburettor from the fuel pump.

= [Heamantle carburettor upper cover by unscrewing the & upper bolte (four (o=
pide and 2 outside, near inlet pipe conmeotion).
Take ecfire to pot damage the gasket between the two carburetior bodies,what
cer ciuse alr inleakages.,
AB long aE the carbomtior will remiln with iis uppar body dismantlied it
should be covered with a plate, as tightly 28 possible, in order tohinder &ny
penetrating of impurities in carburettor, and further, Into engine itself, which
can endanger grively the engine:

- Perform ecarburettor refitling in reverass order.
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OF. %.1.15 02 0 TAKING DOWN MIXING CHAMEERS BODY FHUM
ENGINE

Take carbursttor upper body down, as described In Op. 2.1.15.01.0.

Take ca rburettor lower body (mixing chambeéra body) down from inlet manl-
fold, making free concomitantly insulating and the two sealing gaskets
Protect inlet manifold with a cover, to avold impurities penetrating.

Op refitting take speclal care [or correct setting ol componeats, In order Lo
avold any eir inleakages.

Refit carburetor in reverse order.

OF. £.1.15.01.1 CLEANING CARBURETTOR NEEDLE VALVE AND
ITS BEAT

1S
t
Dismantle upper carburettor body, according to Op. 2.1.15.01.0
Put the upper rarburstinr body on & work bemch, with (he floals upsrris and
remove {loat spindie. J
Remove carefully the floata amsembly taking care to not deform its ievors.
Remove needle valve, which Is now free.
Unscrew the needles velve meat, together with ita gasket and clean the seat by s
alr blasilng. On occesioo, useé for cleaning & wooden chip. |'
After cleaning refit all in reverse ordar.
]
OP, 2,1.15.01.2 CHECKING CARBURETTOR FLOAT CHAMBER FCR
RIGHT LEVEL
DMemantle upper carburettor body, ae described Im Op, 2. 1.15.01.0,
Check distance botween float top and upper body underside (without gasket),
which should be of 7.5 - 8 mm for float upper position, and of 13 - 13.5 mm
for its lower position. If thees distances are wrong, correct them by  ben-
ding of the front and rear levers of the float assembly, which actuate Lhe X

needle valve and Nmit ite stroks, 'uptill correct distances will be oblained
fabove mentionned)
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i bothe meptionned distances are correct, but the carburettor s altough
flooded, it means the the float weight is wrong. In this case removp thefloat
assembly epindle and weigh the float assembly. The Ticat weight ghouldbe of
21.5 g (0. 44 oza).

In case thai the floalt assembly got heavier, due to fuel Inleakage, heat mod
derately the assembly upto 80 - 70°C (140-158"F), untill the fuel evapors-
ten.

Check the fissure through which the fuel penstrated imtc respecstive floal,

by Introducing the cold {loat sesembly in warm water: tha air from Insida
will sxpand and will come oul in ehape on fine bubbles, marking so the fls-
Eure.

Close the fissure by tinning, withoul exceeding the Un welght of 0.1 g

(0, 056 drams).

I the [loats bodies sare deformed, there is nothing dolng and they should be
replaced with original float assembly.

Hefit all in reverse order,
OF. 2.1.15.01.3 CHECKING NEEDLE VALVE WEAR

Dismantle carburettor upper body, as described in Op. 2.1.15. a7, 0,

Put it on a work bench, with the floats upwards and remove the [loat sasembly
Epindle.

Remove carefully the float sssembly, without deforming its froat and roar
levars.

Remove needle valve, which ls now [ree.

Unscrew nesdle valve seat and remove it with its gasket.

Check if peedle valve closgs tightly, by the agenoy of cemprassed alr and
water #nd soap.

If the needle valve does not close tightly, replace it. For lack of & naw ne=
edle vaive, grind the point of the wom needla velve under an angle of 80"
and repeat tightness cheidng, O the result ls still negative, replace the ne-

edle valve seat.




Op. 2.1.15.08,0 CHECKING AND CLEANING IDLE JETS

Digconnect cariurctior from air cieaner, by taking down carburettor adapter,
gepording 1o Op. 2.0.01.158.1.

. Upscrew idie running jets and blast them with compregsed air; If it will bea
striclty necéssary. you Oan use for disclogging wooden needles, but so  Ehat
wooden chips do not remain In the jat hole.

Unscrew partially the idle running adjusting socrews and clean by air blasting
the ports of idle running gystem.

Check also the holes whichare in the throttle butterflies chambers. I the out-
let holes are clogged, unsorow gpompletely the idle adjusling screws and  the
sealing plugs, above them - which provide ecceas to the progressive running
holes - and clean them by air blasting or with wooden chips.

Refit all in reverse order.

Adjust now ldle engine running, as indieated in Op. 1.0.01,22.0.
OP. 2.1.15.04.0 CHECKING CHOKE CORRECT OPERATION

Disconnect carburettor from air cleaner, by diamantling its pdapter, aoCor-
ding to Op. 2.0.01.15.1.

Check Uf choke valve Is mormally opened and if, on a slight depressing of
lts spring tappet, it opens more (see fig.4.11, tappet (63 .

- Check if om rotating the choke shaft (1) the valve oscilate correotly, closing
its inlet, in its position "Choke pulled".

- If the shaft |& curved and Ite rotating occurs withjammings,or does not olose
the chamber, it should be completely dismantled. For this:

- Unscrew the two sorews whicn fasten the choke valve on its shaft and remove
the walve.

- Remove choke shaft control lever and pull out the shaft in order to straighten
it or replace it with a new original shaft.

= Hefit all in reverse order.




- 173 -

2.1.15.03.0. VERIFYING OF BUTERFLY THROTTLE MECHAMIEM

Unmount of inferior carbursttor bod
¥ acoording 1o ki
2.1 15, 02, 0, . TR, .

Notice by the inferior part il the butterflies have a diffarentisied mo
tion, open lirsl the step I, and then the Il-nd #tep,

If you notice the butterflies clearance on the axie tighten the fixing

scTewn.

'n case of a to big displacement or & to big wear owt wnmount the
protecting cap (5) fig, 4.6 of sector (2) and of lever (3) so that you can re-
place the damaged paris by original parts.

Mounti. is done in contrary order of unmounting.

Verifyng ol carburetior flangs Natneas

- Unmount the carbursttor from the inlet manifold;
- turn it with the inelt manifold laying flange up wards:
verify the Mange Matnesa by means of a8 metal ruler
When a distorsion on the carburettor flange 8 noticed rework the
Mange's surface.

OP, 2,1,15 06,0 CHECKING MAIN JETS FOR DECALIBERATIGN

- Take down carbmmrettor sdapter to alr cleanar sccording to Op. 2.0, 0L 15,1

Remove the two maln jets,
= Check jet oriflece diameter, by the agency of & calibrated wire, 0 TS on -

ding to the mark ed value on jet, Faulty jets should be replaced with origi-
nal onied,
- Refit carburetior In reverse order.

- Aftar that, sdjust again carburetor for idle engine running. Op. 1.0, 01, 22, O).

OF. 4,1, 15 07, 0 CHECKING AND FEMEDYING ACCEL ERATOR
MECHANISM

The engine doss not mecelerate. This trouble can result from: leak inesas
of discharge valve (10) - see fig. 4, 7), causing fuel back leakage from ac-
celerator cylinder; accelerator plston wear, causlng fuel back leikage bet-

ween pleton and cylinder wall; decalibrated or broken sccelerator platon




« [iemaovée aceelorator plston, after estroctlng 8 conlrol rod (2).

L.

spring, which normally should push the plston on accelerating, supplylng
more fuel,

Tu Iﬂmﬂdr '.I"CHHE

. Remove discharge valve (10) and check #t for tightness, by the agemoy of

compressed alr and water with sosp.

Remove accelerator piston, by exiractlng s control rod (3) and check iis
raie of wesr, by messuring. It 18 not allowed a clearance between the pla-
ton and cylinder more that 30 microns {0, 640 mm},

Dismantle accelerator distributor (5), from upper slde of carlurettor
body, and clesn it, If clogged, by alr blasting.

Cheek If sccelerator piston apring (6) 18 decalibrated or brokena.

Remove ball valve (6) and its welght (B) (see flg. 4,10} - by overtaming
the carburettcr body, paying attention for ball vzive, and clean port of
accelerator clreult by alr blasting.

Replace faulty paris with new, original nnes,

Refit all In reveras order,
OP, 2, 1,15, 08,0 CHECKING OVERLOAD MECHANISM
Take down carburetior upper body, according to Op, 2, 1. 15, 0L, 0.
Remeove gee, distributor (T) - see (lg., 4. 10 - and check It for tightneas,

by agency of compressed alr and waler with soap.

Remove discharge valve |6) and check It for tightneas, by the ageucy ol
compressed alr and water with soap.

Refit all in reverse order,

-1.4. TROUBLES AND REMEDYINGS OF LUBRICATING SYSTEM

- L4 1 LUBRICATING SYSTEM DESCRIPTION

The lubricating system of ARO L-25 engine is of mixed type, Lo, pres-
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connecting rod big end bearings. camshafi besring bushes, rocker arm shaft
bearing and oll pump-lgnition distributor driving shaft are préssure lubriga-
ted. All other moving parts {timing gear, distributor driving gesr, the ocom-
tact between tappets and oams) are lubricated by splash or drip Mmee fig.
4. 12).

‘The oll pump (2} draws oil from ofl sump through siralner (1) and delivers
it mn};ﬁ. ofl piping In the oll filter (3). Om the pipe connecting the pump
with the flne fllter 18 a pressure control valve, protecting the pump,

From the fine filter ol passea through oil central tran told,

From here, oll passss under pressure to crankshaft journals and them,
throug the paris In crankshafl, tc crank pins bearings.

On the the other hand, oll passes from ceptral manifold to camshaft
bushes and io rocker arm shaft,

Through the ports and holes, provided in eylinder block, oil srrives by
dripping upon valve tappets, on timing gear, on Ignition dsiribotor gear,
while through other poris ofl, which escapes at the extremities of the main
journel snd crank pin bearings, produce Bn ofl m.at in tha il fump room
ifino oll drope), which lubrieates the other moving parts,

.1. 4,1, 1. THE OIl. PUMP

The ofl pump s 8 single stage gear pump with Inner spur gears aond a
ratlo El - Ez =4 : § ( sea flg, 4,13

The maximal pump preesure, |imitad by the pressure control walve
(mounted on cylinder block) should be 4, 8 :’I:.J'-.'fnmz Tl I]:!_."-lﬂg:l.

The maxmal pump spacd iz 2. 300 v, p.m.

The bolts, fastening the pump on cylinder block, should be tightened
with a 1.5 - 1.8 daNm torque {11 - 13 £, lbs),

The maximal torgue, necesgary to rotate the unlomded pump tthe rola-
tion should not have a tendency of braking or jamming) should oot exceed

2.5 daNm (18, 4 B 1ba)




.
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| Fig. 4. 12, DIACHAM OF ENGINE LUBRICATION
| 1. 0Of] sump strainer; 2, Oll gear pump; 3. Ol [iter; 4. 21l cen-
' tral manifold: 5, Crankshaft; 6, Camshaft; 7. Camahafi gear;

8. lgnition distributor driving gear; 9. Rockerarm shaft,
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Fig, 4. 13, OIL PUMP

L ol pamp houglng: 2. laner rotar; 3, Drive shalt

On the pump supply port of @ 1.5 x 5 mm, the pressure, before the
orifles, should be
“al WM rpm. Lo sisssaa Min 3.8 bars
= at 250 r.p.m, sewsswsnnsasans MIA. 25 hara
The clearance hetween pump Inper rotor and deiven gear should he  at

least 0. U2 min, golng, due to wear, up to max, 0, 130 mm,

L L4112 OIL PRESSURE LONTROL VALVE

The pressure control valve is of Munger type, and, besides the safely
reilel valve rale, | has alsn g régulating one, malntainlag al different pump
Speeds an adequate pressure in the tubricaling system jaeo (g 4, 14),




| Fiz, 4. 14, CIL PUMP PRESSURE CONTROL VALVE,
' 1, Cylinder block body; 2. Oll relisf valve piston; 3. Ol rellsf
valve apring; 4. Serew plug with gasket; 5 Ol relief port,

The pressure control velve begins to open at a pressure of 2.5 ﬂl.H.-‘nmz
(35.6 Tha /in”) and 18 fully opem at 4.9 dah/cm® (6.7 the /i),

The coll spring (3}, depressed to 43 mm lenght, {8 rated for 5.5 - 0.4
daN (12 - 0.8 lba) force,
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4.1.4.1.4. OIL SUMP

The oil, drawn from the oll sump by the pump, passes throug the rough filter-
Ing strainer. In the strainer, connected by a pipe with eylinde

r bloe there are two
filtering gauzea of different lineness, deaignad to hinder rough impurities 1o reach
the ofl pump,

4,1.4.1.5, SUPPLEMENTARY OIL FILTER

Bome gogines are equipped, on demand, for areas with heavy duty OPETH -
tion conditions, with a second, supplimentary oil filter, interposed before the
fine filter, in order retain the rough irmpurities (50 milcrons) (see fig. 4. 16},
4.1.4.1.6. CENTREIFUGAL FILTER

The carankshaft has collecting hollows, in the transition rones. where ail
pasees and, owing to cenirilugsl force ofl seta down the finest impurites, which
colaped oul from the filtering chain,

To clean these collecting hollows, uns¢rew recessed square plugs secured
againet slacking by punching.

4, L4, 2, TROURLES AND REMEDYINGS OF LUBRICATING SYSTEM

Besides the troubles of lubricating system, due to it8 component units, it
can oocur other iroubles, having repercussions on engine lubricating, such as:
oil pollution (Op, 2.0, 01,258, 0}, inleakapes of water or fuel In the ol
(Op, 2,00, 01, 32, 0} through evlinder head goasket (Op.2.1,.01,32.3). around oylin-
der linerO-ring gaskets {Op. Z. 0, 1. 32, 1}, respectively around the fuel pump hand
lever (Op. 2, 0,01, 32, 1)0il loss by bursing(Op.2.0.01 94, 0) cousing engine output
decrease by reduced compression (Op. 2. 0, 01,36, 0),or oil leakages through crank-
ahat{. rear main bearing (Op. 2, 0. 01, 35, 1), thorugh oil sump gasket (Cp.2.0,01.35.2]
or through oil filter gasket (Op.2.0, 01,35, 3},

In case thal oll pressure Is low, although there are ne visible oil leakages,
check firstly fuel pump for rate of wear (Op.4. 0,00, 01,1), taking i previously
down from engine (Op.Z2.0. 01,33, 0).

If the fuel pump ls In good order, the oil pressure diminution |8 due toloo
great bearing clearances, the trouble which should be remedyed on general engl-
ne overhauling,

The ofl pollution can result from failure of ofl fine flter, due te faulty

by-pass valye or ofl [ilter inner wvalve (Op. 2 o, 09, 02, 0 and Op. 2, 0. 09. 03, 0),0r

from double filtering system [silure (Op.2.0.08.04.0),
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s ;.

Fig. 4.16. LONGITUDINAL SECTION OF DOUBLE FILTERING SYSTEM.
1, Fine ofl filter; &, Bough oil filter: 3. Intermediate support;

4, Ome way valve,
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OP. 1.0.01.28. 0 CHECKING OIL FROM THE ENGINE

= After stopping the engine, pull out ofl dip stick and Inspect of] aspect: the
oll should mol contain opaque impurities, should not have anormas viscoalty or
muddy aspect, In case that such aspects are observed, sesk for troubie
source, according to § 4. L 4. 2.

OP. 2.0,01,32 0. CHECKING OIL LEVEL INCREASE

Pull out the oll dip strlek and check oll level on It. If maximal ofl leval |s
excesded, Il 18 a slgn that other flulds (water or fuel) have penetrated In
the lubricating aystem. If ofl got thinner, It mamme that fubl has penotrated
In t, and the trouble should be -Temedyed according to Op. 2.0.01. 321

[f the ofl has maintained its normal viscosity, bat has a turbld, muddy as-
pect, or even [ine water drops can be observed in i, it means that
water 18 present In oll and you should seck for causes of water Inleskages
and after remedying the trouble, change the ofl.

OP. 2.0.01.32,2 CHECKING INTEGRITY OF CYLINDER LINER
GASETS

Inspect on the right side of cylinder block the four small holes (about

# 4 mm), provided for eventually water leskages, They are drilled in the
area between the two cylinder liner rubber O-rings, In case thei the first
upper) O-ring got weskened, on respective eylinder block face  appear
wiler leskages, marked by rust traces, It (8 an alert sign, beomase it

gets possible that the second {lower) O-ring could also wesken, csusing cer-
tainly water Inleakage into oll sump,

- In such &8 case both O-rings of respective cylinder liner should be replacad

|ee Op. 2.1. 02, 03. D).
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op. 2.1.01,32.2 CHECKING TIGHTNESS BETWEEN CYLINDER HEAD
AND CYLINDER BLOCK

Drain ofl from engine all sump, according to Op. 1. 0001 04, 0.
Take down cylinder head, acc. to Op. 2.0.01.2L 1.

Take down exhausl manifold, acc. to Op, 2.0, 08, 04, 0.

Take down alr cleaner adapter from carturettor ©p. Z,0.0L 15 1),
Take down carburetior from inlet manifold ©p. 2.0, n&, 05, 0

Take down thermostat elbow, ace. to Op. 2.0.07 0Z, 0.

Take down inlet manifold, ace. lo Op. 2.0.08.06. 0.

Take down rocker arm shaft assembly, sce, to Op, 2. L. 0L.23. .

- Drain water from cooling system, acc, L0 Op. 2,0.13, 04, 0,

Take down waler pump, without taking down the emgine from wahicle, aco,
to Op. 2.1.0L.37.0.

Take down cylinder head from engino block, ace. to Op. 2.1, 0L 30.0.
Check firstly the aspect of oylinder head gasket, for {lssures between pas -
ses for oll and water {from engine block into eylinder head) dr for rust
traces, connecting these passes, marking o water leakages betweean the
passes.

If gnsket will be found faulty, it ghould be chenged with a new one,

In case¢ that there will be found tweo rust traces It moans that the cylindar
hesd was not enough tightensd on cylinder block or cylinder - head surface
or that of eylinder block s not flat, In that case:

Check flatness of eylinder head by means of a metallle rule and a [eeler

geuges set, so0 a8 it I8 shouwn in the [ig. 4.17:
The maximal allowed deviation ia of 0, 035 mm /100 mm and max., 0.1 mm

on the whole eviinder head lenght. If It is exceeded It allowsd to true up

the cylinder head mounting surface, according to indieationa conserning gene=
ral engine overhasuling.

Performe the samé chocking on cylinder block mounting surface.
If the trouble persists (. e. water leskages), a complex checking of eylinder

head s necessary, for fissures In its material. This checking I8 performed

on general overhaullng of the engine.
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Fig.4.17. CHECING FLATNESS OF CYLINDER HEAD

- Refit all assemblies In reverse order, tighteming eylinder head sccovding to
Op, 2.0,01,17. 0, and a1l other bLolts with torques indicsted in Table VIL

= Fill fresh, adequate oil into engine sump,

= Fill cooling system with water or antifreeze fluid, ace, to Op.
2.0.13,08. 0,

- Btart engine for a test operation, following cviinder head gasket tightness,
observing the small control holes on  eylinder block for eventually water
leakages. Check ofl level and aspect in the sump, eooling fluld In expan-
slon vessel or in coollmg radiator, for oil filme,

OP, 2,001, 34, 0 ESTIMATING IGNTTION PRCCESS ACCORDING
TO EXHAUST GASES APPEARANGE

Normally, the exauasted fumea from rear muffler pipe should be coloar-

less or, In winter, In {rosty weather, I should contaln water vapours,
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which evaporate again snd vanish In the atmosphere.

If axhausted fumes are black, It means there there are carburatloan trou-
bles, caused by overriched mixture, or retarded lgnition.

If exhausted fumes sre whitish, |{ means that there are troubles in lubri-
cating system, |, 8, oil reaches combustlons chambers, most frequently due
to untightneas of piaton rings. For certalnty’s sake, perform the checking
of cylinders compresasion, according to Op. 2.0, 0L 36, 0.

oP, 2,0 01,36, 0 CHECKING COMPRESSION PRESSURE

In case that valve clearance Ia right and the valvea close correetly, una-
acrew the apark plug of checked cylinder and fit instead It a pressure gauge
mmanometer), Then, by cranking the engine, bring plston In its upper dead
center [compression poaition) and follow on pressure gauge the cylinder pres-
sure, which should decrease only very alowly.

In case that the pressure decreases quickly, check piston - cylinder assem-
bly and replace faully components, as Ind icated on chacking clearances bet-
ween platon rings and pleton grooves (see Op. 4. 1.04.03.0).

OF. 2.0.681.35.1 CHECKING REAR MAIN BEARING FOR OIL LEAKA-
GES

Inipect from underside of wehlole if there are no oil leakages around the
oll filter, If oll leakages are abundant, the pdl filter gasket should be repla-
ced, ace, to Op. 2, 0,08, 05,0,

OP. 2, 1.01 38 0 CHANGING SUMP GASKET

Drain out oll from ofl sump, ace. to Op. 1.0, 01,03, 0

Getilng access [rom underside of vehicle, unscrew all bolts which fasten ol

surnp on cylinder block. Bemove the sump and fta gasket,
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WwWash oll sump from all impuritles, settled on it,

Rafit ofl sump on engine block, using & new, original gasket and tightening
bolta with & torque of 1.7 - 2 daNm, (1.8 - 14.7 fi.Tha)

Reflll engine with freah, ndequate oll,

OP. 2,0.0L 33,0 TAKING DOWN THE OIL PUMP

Drain lubrleating syatem ace to Op, 1, 0, 0L, 03, 0,

Unscrew the four bolts, fasteming the oll pump on engine block, and remove

the pump,

Pay speclal attention for O-ring gaskets; if deformed, they should be repla-

ced by original parta,

On refitting tighten bolts with o torque of 1.7 -2 daNm fpgm). (18 § - 14, ¥ii, iba)

OF. 4.0.09.01,1 CHECKING OIL FUMP FOR RATE OF WEAR

The oil pump troubles can result from the wear of ita components or wrong
mounting. Due to wear the pump cannot provide necesssry supply and pres-
sure. In this situation;

Take down the ofl pump from engine, acc, to Op. 2.0, 01,33.0,

Check frontal play of both gears, which should be comprised batwsen

0, 035 and O, 130 mm, The radial play should be max. 0.130 mm. In case
of gear wear, replace both gears, The cemtral, driving gear, s pressed on
the driving shaft and securad with a pln.

Another trouble may ocour by ofl leskagea at the pump joint on the engine
block or at the pump ecover, due to twisted ar faulty gaskets. In this case
replace the gaskets with original parts.

After rofitting the oll pamp on engine, fill engine sump with freah, adequate

oll,
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op. 2. 0,08 02 0 CHECKING AND REMEDYING OIL PRESSURE
CONTROL VALVE

The valve plunger can get jammed due to Impurities or decalibrated jor
even briken) spring, To remedy the trouble:
Unscrew the plug (4) - see flg, 4,14 - and rvamove It with lts gasket,
Do It an hour after eagine gtopping ).
Remove plston spring and check It, verifylng its camber, rofered to itn
force, If the spring is decalibrated or broken, replace it with a new, origi-
nal spring.
If the vaive plunger isjammed,spray it with white-spltit or snother organle
solvent, remove it, wash all components in white-spirit and refit all In
reverse order,

Reflt pressura control valve on engine block.

OP, 2.0,08 03, 0 CHECKING AND REMEDYING OIL FINE FILTER

Normally the ofl fine filter does not get fauity; only the fiitering elements
get worn by clogging with lmpuritles, and should be replaced with a new
one, or the sealing gasket can get broken,

I, in case of an accident, the [llter box was deformed, the whole [lter
ahould be replaced with a new one,

To remedy a faulty filter it should:

Draln the engine lubricating system, ace, to Op. 1.0.01.08.0,

Unacrew fllter center shft (6) - see fig, 4.15 - and remove the whole
assembly,

Remove [rom flltar box (4) the filtering element (5), cemtér shaft gasiket (8)
mmd pasitloning oil spring (7).

Bemove cemtershaft (6) from filter box.

Unscrew from cylinder block assembling out @) and remove filter box seat
with gasket (1). Remove faulty gasket (3),
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- Pit on e fllter box seal periphery a new gasket (3),

- Fit back filter box seal (1), having the two holes upwarda, on cylinder block,
fastening it with the assembling nut,

- Rafit all filter componenta In reverse order,

- Rafit Alter on cylinder block and tighten ceater shaft with & torque of 2.5 -
- 3.5 daNm ggm), (18, 4 - 95,8 ft.1ba)

- Refill engine with fresh, adequate oll.

OP. 2.0.09.04. 0 CHECKING AND REMEDYING OIL DOUBLE FILTER-
ING SYSTEM

- Drain engine lubricating system, ace, to Op, 10,01, 04,0,

- Teke down flne ofl filter (1) from Intermediate support (3) - see fig. 4. 16, -

- Unscrew special bolt, fastening the support on engine block, Femove support
and its O-ring sesling gasket,

- RBemove from Intermediste support rough oil fllter (2), together with Iis
gasket,

- Remove from intarmedisie support the closing plugs.

- Unserew from support, In the seiting area of the [lne filter, tho one-way
valve sest, mnd remove the valve ball together with its closlng apring, The
spring should be calibrated for 0.1 daN fkg), ot 21,8 mm lenght snd for
0.2 daN st 17.6 mm lenght,

- Dismantle Tough oll filter as follows: (wee fig. 4, 18)

- Unscrew the four bolta, fastening the fllter sediment bowl {2} on Mflter
body (1)

- Remove sealing gasket (3).

- Remove, by unserewing, shorting pressure control valve cap {4) and remove
valve spring (5) and valve ball (),
The spring should be calibrated for 0.7 2 0,1 daN kg) at 43 mm, respecti-
vely for 2.5 I 0.35 daN at 16.3 mm lenght.
o came that there are ofl leakages around the central rod (8}, although the
the paking gland was tightened up to refuge (9), the latter ahould b
unserewed and its packing changed (10}
NOTE: 1| dai = 1,02 kg = 2,2 1be.
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13, Backing plate; 14, Lock washer; 15, Ceniral

14, End disk.

pressure conirol valve; 5. Valve spring: 8, Valve ball; 7. Control
rod handie; 8, Central rod; 5. Packing gland; 10. Packing; 11, Nut;

12. Lateral rod;

1. Rough filter body; 2, SBadimemi bowl; 3. Bowl gasket; 4 Shorting
rod pat:

Fig. 4. 18, SECTION OF ROUGH OIL FILTER,
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Ouly in extrome case, when the filter got blocked up fthe center rod camnok
he ratated). even after and abundant washing, performe dismantling of filte-
ring blades (159 blades). For thia:

Unsacrew the three muts (11), removing them {rom lateral rods (12), and
removing spring washers and backing plate (13).

. pado central rod lock  sher (14). After that, unserew central vod out (15)
and remove lock washer and end disk (16).

Remove, one by one, the filtering roseites, spacers and centring plates, from
the central scu ¢ shaft, untill the fmlty pleces will be found and removed.
Heplace faulty flltering rosettes with new, original parta, or, If thers are lesa
than 2% deteriorated pleces, you can give them up.

Refit rough ofl fliter In reverse order to that on dismantling.

Reflll engine with fxesh, adequate oll.

OP, 2.0.09.05. 0 REPLACING GASKET OF FINE OIL FILTER

Drain engine lubrieating system, aee, to Op. 1.0, 01 03, 0.

Unscrew cemter shaft (6) - see {it, 4, 16 - and remove it together with fllter
box,

Unserew from eylinder block assembling nut (@) and remove fiiter box ses
{1}, having sealing rubber gasket around It 3).

Replace fmlty pasket with a new, original one,

Refit all fliter components in reverse order; take care that the filter box
seat shoudl have Its two holes positioned upwards on  eylinder block.
Refill engine with fresh oll.

1.5 TROUBLES AND HEMEDYINGS OF THE COOLING SYSTEM, MOUN-
TED ON THE ENGINE

The water pump is of single-stage, centrifugal type, serving to forced oir-
culstion of coollng water, inside the engine, It is driven by the mgine, by

the agemcy of a V-belt,
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At o spead of 2200 50 r.p.m. and at a static pressure, measurad bet-

wean the pump inlet and cutlet, of 560 mm Hg (meércary column), the pump
discharge s 6500 llires p. bour,

Maximsl speed of the pump I 4, 800 r.p.m,

The characteristics of the pump, at different speeds, are givem in graph
ifig. 4. 19).

|

sS40 -

850 P
s T f—

o0
650

v T T e |

ol
W

F50
300 A

450
400

§&§ &

750
ao
T

@ W0 030D ok W KR e S

Flg. 4.18. WATER PUMP CHARACTERISTICS AT DIFFERENT SPEEDS AND
STATIC PRESSURES,
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The pump body 1s an aluminium casting. Its shaft is fitted with two shisl-
ded, seiflubricating ball bearings (9) - see fig, 4, 20 -

On the flange, fitted on the pump shaft, ix fastened tha cooling fan and
pump driving pulley, securing the air circulation around the sugias,
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Fig. 4. 20. WATER PUMP
1, Pump housing: 2, Pump houslng eover; 3. Water pump shaft; 4, Pump
impaller; 5, Pulley flange; 6. Water pump pulley; 7. Cooling fan;
8. Shim for adjusting pulley plane position; §: Bhielded ball bearing.
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7 ? the thermosatat
loged, (& up to &2 C (180 F) water temperature,

a:?u :.-::ar through the sngine, At go” (¢ the thermostat begins to open, secu-
ring mixed waler cireulatio, through the engine and ﬂ'l'l‘-l:f.[h the radiator, At
H:ﬁ: {luanp, thermostat |8 completely open, l.e. 10, 51 mm, and leads
the watar flow through the cooling radlator.

The thermostat is located In elbow of inlet manifold and by tha agency of
a hosa it provides the hesting of inlet manifold, = %

When the water temperature decreases upto + 78 C (172,4 F), the ther-
mostpt gloses agaln the flow to radistor, The allowsd temperature deviations
are - 2 C,

Fig. 4. 21. ENGINE THERMOSTAT
1. Thermostat cover; 2, Thermoregulator; 3, Thermosiat body.

4,1,5 2 TROUBLES AND REMEDYINGS OF THE ENGINE COOLING SYSTEM

- The zooling system trobules are severe as lubrloating system troubles, be-

couse they causé the englne overheating and the danger of engine selmure.
Due to damage of the gasket between the waler pump housing and its co-

ver, water leskagos can oocour;in this case the pump should be taken dowm

and the faulty gasket replaced (see Op. 2. 1. 01 37. 0L

if the gland, sealing the pump shaft, s worm"out, causlng water lr.kagea

around the shaft, the gland should be replaced j@se Op. 2.1, 07, 03.0),

When, after a lomg operation the teo pump bearings get womn out, ceusing

anormal nolses, they should be replaced,

if,due to casting flaws an impeller blade gets accidentally broken, the Im-

péller should be immedistely replaced @mee Op. 2.1.07, 05, 0),

If thermostat doss mot correctly operate or ls jammed, the engine will get

overheated, The faulty thermostat should be checked and, eventually repla-

ced {see Op, 2, 0. 13, 05, 0}

Check also all hose connections for'tightness on inlet manlfold,thermostat,

wateér pump and other cooling system units (see Op, 2, 0,13, 08, 0).

If water leskages will appear around thesmali, free holes on the right side of
cylinder block (in the ear driving sense), it shows that some cylinder liner sealing
f-rings are damaged and |t (s necessary to replace fsulty O-ringssee Op. 2, 1, 07, 01},
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OP. 2.1.0L 37.0 TAKING WATER PUMP DOWN, WHEN ENGINE 15
ON THE CAR

- Drain coollng system, according to Op, 2.0.13, 04,0,

- Disconnect and remove expansion vesssl (if the cooling system is of sealed
type), acc, o Op. 2,0, 13. 06, 1.

- Dsoonnect watér pump from hoses leading to thermostat and the heating
gyatem,

- Dlsconnect water pump from radiator outlet hose (connected to radistor Jower
tank ).

- Slacken alterantor V-belt tensfoner and remove V-balt.

= Unscrew hbolis fastening fan cowling, which should he ramoved over the  fan
and water pump,

= Umserew bolta fastening the fam on the pump palley and remove it and the
pulley,

= Unserew the three bolts fastening the water pump snd remove ft togather with
the fan cowling.

- After having performed the pump repalr, refit all In reverse order,

- Hefill engine with coolmg Tlaid, according to Op. 2.0. 13, 08, 0,

- After starting the engine, inspect and chedc the cooling aystem for ita tight-
ness, sccoading to Op. 2. 0.13. 08. 0,

OP. 2. 107,03, 1 REPLACING GASKET OF WATER PUMP HOUSING
COVER.

- Teke waler pump down {rom the engine, acc, to Op. 2.1 01.37.0, after
having previously drained the cooling aystem, ms described in Op.
2,0,13. 4.0 and disconnected expansion veesal, mee, to Op. 2, 0,13, 06, L

- Unscrew bolts fasteming the cover om the pump housing.

- Remove the cover and ita gasket,
= Replace the faulty gasket and refit all in reverss order,
= Reflll cooling system with cocling fluld, acc, to Op. 2.0, 13, 08, 0.

¥ FEN———
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gtart the engine and check If there Bré oo fluid jeakages, aa described In
op. 2,0.13,06.0.

op., 2.L07.03.0 REPLACING THE GLAND OF WATER PUMP
SHAFT

Draln the coollng system, ace. to Op. 2.0.13.04.0,

Disconnect and remaove ibe expansion vessel (U the vehiels has o sealed coo-
oling system], acc, to Op., 2.0.13, 086, 1.
- Take water pump dawn from engine, as described o Op. 2 1.01,37. 0,

K

Remove pump houslng cover, together with its gasket, without damaging the

laitar.

Clamp up the shatl driving flange in o parallel bench vice snd unscrew the

pul securing the pump impailer on the shaft,

Remaove spring lock washer, thrust washer and the shaft gasket; remove then

the pump lmpeller from the shaft,

- Remove textolite sealing washer and draw out the rubber gasket together with
the pressure spring.

- Replace rubber gasket with a new, original one and refit the pump in reversse
order,

- Reflt the pump on the engine and refill the coollng system, according to
Op, 2.0,13,08.0,

- Start the emgine and check its cooling system for fluld lesksges, as described

in Op. 2.0.13, 06,0,

OP. 2.1,07.04, 0 REPLACING WATER PUMP BALL BEARINGS

- Drain cooling system acg, to Op. 2.0.13. .0,
- Disconneet and remove expansion vessel (Uf vehicle has scaled cooling ays-
tem), acc, to Op, 2.0,13.06 1,

~ Take water pump down from the engine, ss described in Op, 2,1.01.37.0.
= Remove the pump housing cover,
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- Clamp up the shaft driving flange in a parallel bench vice and unscraw nut
securing the pump impeller on the shaft

- Remove spring lock washor, thrust washer, shaft gasket, impeller and the
gland,

- Drill cut the rivetted dowse! pin, securlng the driving flange on the pump
shaft, drepress Il and {inhly draw out the fange from the shaft,

- Remove snap ring - see fig, 4,20 -, by the agency of nose plters and draw
out annular shim from the shaft flange end,

- Draw out the shalt, together with both bearings (see flg. 4. 22), from the
pump houglng,

Fig. 4. B2, WATER PUMP SHAFT
1, Pump shaft; 2. Half-sealed hall bearing: 3. Spicer sleeve:
4. Water deflector; 5, Bnap ring,

= Adust the hole for dowel pln, In erder to remove sy burr,

- Remove the outer bearing from the shaft,

- Remove the spacer sloeve from the shaft,

- Exiracf, by the agency of a press, the second bearing from the shaft,
On mounting new bearings perform operations in following order:

-~ Preas inner bearing on the shaft, up to water deflector (5) (ig. 4. 22).

= Extract from the pump housing the gland osge.

- By the agency of a hydrmilie press depreea the shaft, together with Inner
bearing, Into the pump housing, untill the bearing outer race touches om the
snap ring.

- Fit on the shaft the spacer slesva,




- preas the second bearing. also by mesns of a presa

ATTENTION ! On pressing the bearlngs in the pump housing, git it on the
gland cage back edge, In aorder to evold the pump houslng
deformation,

- Fit upen the outer hearing the annular shim snd after It, the snap ring.

- Fit on the shaft the driving flange and secure It with a new dowel pin (#5 X
x 32), riveting it at both ends.

- Fit on the opposite end of the shaft the gland, the shaft sesling gasket, the
pump impeller, agaln tha shaft gasket, washer, spring lock washer, Tighten
finaly all components with the nut, using a moderste torque.

Further the mounting should he performed In reverse order as on taking
pump down,

- Refill cooling aystem with cooling fluid, ace. to Op. 2,0.13.09,0,

- Check cooling syatem for for fluid leakages, ace. to Op, 2.0, 13, 06, 0,

Fig.4.23. WATER PUMP SHAFT SEALING GLAND (VERSION|.

OP. 2.1,07.05. 0 REPLACING WATER PUMP IMPELLER

- Drain cooling system, according to Op, 2, 0,13, 04, 0.
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Disconnect and remove expansion vesael (if the vehilcle has a sealad cooling
system) aceording te Op, 2.0, 13,06, 1.

Take down the water pump from engine, as deseribed in Op. 2.1,01,37. 0,
Remove pump housing cover, togsthor with jis ket

Unscrew the nut securing impeller on the shaft ind remove the thrust Wl -
her and the shaft geaket,

Draw oul the pump Impeller,

After fitting the new, original impoller, reflt all components in reverse ap-

der,

Reflll cooling system with cooling fluld, accordint to Op. 2.0, 13,00, 0,
Check cooling system for fuld leskages, sce, to Op. 2,0, 13, 04, 0,

OP. Z,0,07 02.0. DISMANTLING THERMOSTAT ELBOW

Draln cooling system, see. to Op. 20,13, 04, 0,

Il It will be neceasary to perform an Intervention on thermostal, it s sul-
ficient to unscrew the two bolts which fasten the thermostat elbow, The
latter, with Its flange fastens the thermostai collar,

If thermostat housing has some pores, or if from some other reasons it
will be necessery to take thermostat elbow down, disconnect firetly con-
necting hoses, leading to Inlet manifold, water pump &nd cylinder head.
Then, unscrew the two bolts and remove thermostat housing, ans o bi ed
with the connecting elbow, removing also respective gesket, Onoe tsken
down, the thermostat housing sssembly can be dissssembled, in order to
takce thermoatat out,

Hefit all components in reverse order.

Refill cooling system with cooling fluld, ace. to Op. 2.0,13.08, 0,

Check cooling eystem for Muld leakages, aco. to Op. 2.0, 13, 08, 0.

OF. 2.1.07. 01 0. REPLACING CYLINDER LINER O-RING GASKET

Uraln engine lubricating aystem, ace, to Op. 1.0, 0L 03,0,

Uraln mgine cooling system, ace. to Op. 2.0, 13, 04,0,
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Disconnect carburstior from the fuel pump and agceleration throttle control

mechanism,

Undo comnéctions between cylinder head gnd air cleaner, between cylinder

head and thermostal glbow, botwean earburettor and alr cleaner.

Undo connection between cylinder head and heating system,

pemove cylinder head cover, Bec. to Op. 2.0.0L 2L 1

Teke rocker arm shaft down, ace. lo Op. 2.1 01,29, 0.

Disconnect muffler exhaust fore plpa.

Tike assembled cylinder hesd down,

Getting access {rom underside of vehicle, take engine oil aump dowm, Te-

moving it together with ils gasket,

Turn engine crankshaft, by the agency of the gtarting hadnle, bringing

grankpin of reapective eylinder (where waler leskage occured) in its lower

position (outer dead cenirej.

Unscrew big snd cap bolts of respective plston rod.

Remove hig end cap, using slight blows by means of a Tubbér OT plestic

hammer,

Turn again the erankshaft, In order to bring the piston in ita inner dead

centra,

By meanas of s wooden rod (for instance, ihe rubber hammer shaft), blow

glightly on the piston bottom (from lnaide of enginej, so that plston with

its rings goes out of cylinder.

Remove the piston, put it on a beach, with the piston rod upwards, and set

big end cap on its bolls, In order to nol uncouple both big and half bea-

rings,

Draw out reapective cylinder liner by means of speclal D 303, extractor.

Replace faulty O-ring gasket, litting a néw, original one In its groove fon

eylindar liner).

ATTENTION. Before fitting the now O-ring gasket, check respective gro-
ove edges for burrs, which could damage the new gasket, on

passing over them. If some burrs will be found, clean them

by means of a scraper, taking care o remove all raesulted
cuttings,
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Wet both O-rings with solution of moap In water, and refit cylinder liner
into engine block, using special D 304 device,

Further, perform refitting of all components in revrse order, following the
below grivea Indications;

On Introducing the piston with its rings use B 17 assembling sleeve,

The nuts securing big end cap should be tightened with = torque wrench, ad-
justed for a torgque of 6.5 - 7,0 daNm kgm). (48 - B1. 6 it. Ibg)

On tightening bolts which lasten cylinder head on the éngine block should be
observed the indicationa given in Op. 2,0, 01, 17, 0,

Refill engine with ofl, according to Op. L0.0L03.0

Refill engine cooling system with cooling fluld, scc. to Op, 2.0,13. 08, 0,
Check cooling system (or its tightness, ace, to Op, 2.0, 13, 06, 0.

OP. 2.1.07.01.1 REPLACING CYLINDER LINER 0-RING GASKET
OF ANOTHER CYLINDER, DURING THE REPAR
OPERATION 2.1, 07, 01, 0.

CUrank the engine, by means of the starting handle, untill the crank pin
of respective cylinder reaches lis lower position fouter dead centra), and
perform the same opérstions of dismantling and replasing faulty O~ring
gasket, as above describad ©Op, 2,1, 07. 0L 0}

After this second intervention refit engine In reverse order,
1.6, TROUELES AND REMEDYINCGS OF ENGINE ELECTRIC EQUIPMENT
. L6 1. DESCRIPTION OF ENGINE ELECTRIC EQUIPMENT

The engine slectrie squlpment conalata of:
1. Ignition system, ineluding ignition distributor, ignition cofl, H.T. lead

set and spark plugs,
2. Alternator.
3, Starting motor.
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4.1, 6 11 IGNITION SYSTEM

The ignition distributor provides the jump of spark In due, optimal time,

by an ad
ding on vacuum in the inlet manifold - see fig. 4. 24

justing depending on engine led (vacoum controlled advance, depen-
and on engine speed

jcentrifugal advance - see flg. 4.2Z3)
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Fig. 4. 24. DIAGRAM OF AUTUMATIC IGNITION ADVANCE ANGLE CHANGING,
DEPENDING ON PRESSURE (VACUUM CONTROLLED ADVANCE).

- Advance angle = { (mm Hg. préssure)

The distributer bresker points are paraliel and are pressed with a force
of 0.45 2 0,1 daN kg). (1,12 — 0.24 lbp)

The distributor insulating cover can  endure without breakdown an
olectric voltage of 12,000 V and 50 Hz (st & temperature of 80°C) betwesn
H.T. distributor plugs and the ground (vehisla body).

The ignition coll Is fitted on the vehicle body, below the bonnet,

The starting motor has a nominal output of 1.4 kKW and

{8 provided with a molor coupling electromagnetic mechanism on
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Fig. 4. 25, DIAGRAM OF AUTOMATIC IONITION ADVANCE ANCGLE CELAMGIMG,
DEPENDING ON ENGINE SPEED «ENTRIFUGAL ADVANCE)

starting engine, and throwing out, by force of Inertia, when eagine sisris. |
On unloaded Tunning the starting motor has a speod of min, 4,000 1, p.om,
and neods & esurrent of 00 Amp,
On maximal load {Mraking torque of 1, 8 daNm), lis terminal woltage can
decrease up to 5 V, st o maximal current of 550 Amp,
The maximal motor spoeed, allowed for 20-sec, , la 76000 r.p.m,
The Bendix drive mainiaing the coupling with the smgine up 0 engine
apeed of 310 ... 390 r.p.m, [©r a stariing motor spead of 5100 ... BIDD

r.p.m, respectivelyj; over this spead decoupling cccura sutomatically.

—
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The maximal wears, allowed for the starting motor components, are:
for commutstor dizmetar: max. 1 mm
for armatire shaft journals diameter; max, 0,3 mm
far bronze bushes inside diameter- max. 0. 15 mm
for steel bush inside diameter: max, 0 3 mm

The brushes should be changed after a wear of 50% of thelr Initial height
or after 12,000 startings (about 3 years vehicle operation),

The these-phase altermRtor, mae flg. 4. 26), operates iogother
with voltage rogulator, type 1410, and the storage battery ol 12 V terminal
voltege. Both alternetor and regulator are protueced by TEPS - [aotory.
ALTEENATOR MAIN FEATURES:

Nominal voltage 12 W
Maximal ocutput 500 W
Neceasary spesd io begin current supplying

at 14 850 r.p. m

HL'IFI-:.'-“M gurraal sl L4 v ooud 3000 r.p.m, 771

ateady aiate 30 &
Maximal exelting flefd; corrent }. 2 A
Maximnl continuous speed 10,000 ¥.p, 70,
Owvorapesd 12,000 v.p,m,
Fleld coll yeelatance hetwenn the fwo

slip rings, at 20 C 4.1 Ghms

Sense of rotstion Lodiiferent

These featircs are stated with brushes having the cantact sy Imce

tely shaped

cample-

As shown In the graph /fig. 4. 27), the

nagnetizing coll 15 powarad {rom

storage battery, by the ageney of voltage repilsios




Fig, 4,26, FRHONT VIEW OF Al TERNATOR
. Slip ring endshield: 2. Brush-holder block: 3. Screws Scouring
hursh-holdior block wn vadshield




