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INTRODUCTION

The present Manual is intended as a guidance
for the repairs snd maintenance of VAZ-2121 and
VAZ-21211 cars at service centres and stations, in
motor transport pools and repair shops.

The Manual applies to the following car
models: '

VAZ-2121 - four-wheel drive passenger three-
door sedan;

VAZ-21211 - modification of VAZ-2121 model
with a less powerful engine an& different gearbox
ratios. )

The Manual offers recommendations for servic~
ing and repeiring the car by the use of ready-made
spare parts. Besides, it contains instructions

covering the trouble shooting, disassembly and
assembly, adjustments and repairs of car units.

' The recommended items of repalr equipment are
listed in Appendix 2.. The tightening torques for
the serew joints are specified. in Appendix 1.

In view of constant improvemenis of the car
units and parts, there may be certain discrepan-~
cies between the text and illustrations on the one
hand and the actual design of the car on the
other. All the design modifications will be duly
covered in.the subsequent editions of the Manual.-

The construction of the car is described in
the Menual as of December 1980.
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GENERAL DATA

SPECIFICATIONS

Main parameters

[ vaz-2121

] VAZ-21211

Seating capacity, motorist including ccceeccceccccccsecocccccnces
Payload, KE ecesceccesssecoccsssascaasscscarsssccacrsossacvancoce
Gross mass (fully serviced car less paylogd), KZ cceeccescesccese
Overall AimensSion8 ...ccccceeseccssesacssceccacsssosentsnsssscasse
Maximum speed in top gear, km/h: ;
with motorist and pPaSSENger ceccceccscresccsscccsssssocccsne
Pully 18d60 cceccscccscrccosssscoscsssacnsesososscsccscsacs
Acceleration time from rest to 100 km/h with gearshifting, s:
with motorist and pPaSEeNgEr cecceccevctscesssccccececccsnas
fully 18d€N ccecesccoccososscssrscessccssocsscsccrsconscanca
Minimum turning radius, outer front wheel track, m cccecccecoceve
Meximum gradeability, fully laden, without acceleration, in

18t Z@ATy; % ccescecsccssccssecscssocsecscsscsrssrssscsesscscoscascns
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Continued

Main parameters

VAZ=-2121 VAZ-21211 .

Engine

BOAE]L oo veeossscasocasssansacssssscsssnee

TYPE oseeecossscssssssassscescssssersssscssvssrccncsscaccccsoncs

Number and arrangement Of cylinders eceecccececcesccocccoscaccce

Bore/stroke, mm ..

Displacement, 1 ecececcecsccccocoecscsessossscscoscsscorcsvsccns
Compression ratio eccecescescscccocsrscrcecccsccssncccccnscencssce

esaccsseccscescecsctrovos e

cecsvo

Rated horsepower at 90 g~1 (5400 rpm), kW (hp), minimum:

GOST ceveevccrovccsoccces

DIN ccosecocoscasssssconcsssccssscnce

SAE voeveccscsccessssoscscsstssenscssscsassssssencsssetscccoccs

Maximum torque at 50 g1 (3000 rpm), N.m (kgf.m), minimum ......

Minimum idling speed, g~!

Firing OTGET seeeeevcccssosccseccoccscssossctosncsocssccsscceces

@es 000 sess0s 000000000 00000000000 ROD

esscssssssesecessvsers e

(TPM) eecveecssscessssncsasnasncssnns

Power Transmission

ClUBCH evoosecsscvscssosssosctsasvncssescsscsnssscscscsvscscosssccncs

GEAYDOX cevsersssssscsccsncccssoscsecscocs

/ Gear ratios:

18t.gear
2nd gear
3rd gear
4th gear
TEVEIBE essccvcscossccccssscscssccsse

sessecscscsessssceccesssanse
cececcesstssscesssscssansee
sevsserecscssscsncesascreons
ceccssessassvscstssstesenee
Transfer CABE eccstcscsccsscscsscsnssccccnse
Gear ratios:

high 8peed ecccecccssscccscscosssace

10w Speed ccocessccccsasssosccccnson

transfer case differentigl sccececes

Propeller shaft drives:
gearbox to transfer case ..ccceccees

Secesecsccsecscsssscsccce

e0sescsccccccscescsrene
eescecscsscsssesescese e
eessesesssesssscsesecoe
evecescscssssscccsncccce
et esecssessscsssscacc e

eesevseccrscscecscnssssse

seessessesscsss s e
@e0sceesecssscessscsncscs

etsecsccsceesseeccssss v e

transfer case to front and rear 8xX168 ciececerccccscscrcccs

front axle t0 WHEELE ceeceesccocvsasscoscsacrsacssscssccncnns

Front and rear axle final drives:

gear Tatio ececceessscscnsrrctaccccnccrerrncaccccrccsocancese

differential cceceecscsseccccesesscessccssscnsasccscscecconnse

Running Gear

_ Front SuSPeNSiOn eceesecssevecssscasescscncrcccacscoccveccrscccse

/'/

Rear SUSDENBAON eeseseetevssssssssisasassassosncorsronssscscsscs

% 12-13.3 g1 (720-800 rpm) with carburettor 2106-1107010.

-4 -

teeseiasecesnses 2121

ecevssescesssecsovsence

21211
four-stroke, gasoline, carburettor
four in-line

79x66

1.3

79x80

1.57
8.5

50.7(69)

47.8(65)

53(72)
 94(9.6)

58.9(80)

55.9(76)

63.2(86)

122 (12.4)
13.6- 15%
(820 - 900)
1-3-4=2

dry, single-plate with central pressure
spring

mechanically-operated, three-range,
four-speed

3.75
2.30
1.49

3.242
1.989
1.289
1.000 1.00

3.340 3.87

two-stage type with interaxle locking
differential

1.2
2.135

bevel gear, two- pinion type

flexible coupling and needle bearing
universal joint

two needle bearing joints and slip
yokes

exposed, with constant velocity joints

4.3 4.78
bevel gear two pinion type

independent, transverse wishtones with
coil springs, hydraulic telescopic shock
sbsorbers and sway eliminator

rigid beam linked to body by one trans-
verse and four longitudinal radius rods;
coil springs and hydraulic telescopic
shock absorbers
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Main parameters

VAZ-2121 VAZ=-21211

WHEEIB wvevrvnvvvonosn

R A T T T

rim size R R N

Tyres R R R

size ....

oqono-'-aa.auo.c---o--o..oo.-c.-uocc.---.--o--.o--

Steering

Steering mechanism L

*eessseeves0s e

Steering 1inkage seveceeevsnconeencennsnnenens

@0 s caceeresarenraae

Brakes

Service brakes:
- T

L R R I N A S S

rear M R N R R R R L R T e,

Service brake control ........

L R R I I I T N

Brake BOOSter ceeeeveoveoocencsns
Parking brake ......

L R I R R R S SO

@O LLIPIILIIELPIIOOIIIGELIIOLENITIOIENEIOIOLILOLIPLOOLOEOOION OGO S

Electrical Equipment

Wiring SyBLem cuveeerveeeerneonseoneonaneennns
Rated voltage, V I T T

Storage DAttery cieviveereeieoonoenssnnnes

seeserrcrcer st
R R N N RN

Generator I T T

R

Spark plugs L T

Body

Model I X T T S

..... e ceseserseroran

TYPE eevens

L R N R R

MAIN ADJUSTMENT DATA

Valve lever-to-cam clearance, engine Cold, MM covevennconcnccsnse
Breaker DPOint AP, MM «eeecosecesseaceconessnenss
End play of front wheel hub bearingBS, MM «oeeeevooserncssnssnsss
Spark Plug gap, MM ..veeaveinneeensss
Free travel of clutch pedal, mm
Free travel of brake pedal, MM seeceececocscscesniscassascsceses
Steering wheel play, dege (M) scececeecccaconercsnonsnsoennoses
Toe~in of front wheels on laden car, measured between wheel

ses s s s s e s

L I R N R R N I N A A A R I

R R R I I R I N I A N R )

TIMS, MM geoesoesvesrnsscrensaesonosocoosasnoeascasnansncencssss
Camber of froni wheels on laden car, deg. (MmM) sececesveocessnnse
Caster, dOg cececrcerersesesanerassvosasensons
Steering knuckle inclination, d6B civecerevecrcrorensassccscnces

*evseerevsesvrsnse

-5 =

disc, stamped

1273-406 (5J-16)
radial or cross-ply, tube type
eross ply - 175-16 (6.95-16)
radiel-ply - 175R16

hourglass worm with double roller.
Ratio 16.4

cenire rod and two symmetrical side
rods, pitman arm, idler arm, knuckle
armg ’

disc type with movable caliper
drum-type with gelf-aligning shoes and
rear brake pressure regulator
hydraulic, foot-operated, separate front
and rear brake circuits with vacuum
booster

vacuum type on all wheels

hand-operated, cable-controlled rear
brake shoes

single~-wire, negative earth return

12
55 A-h at 20-h discharge rate
A.C. machine with built-in rectifier.
Output current 424 at 83 s~ ! (5000 rpm)
of crankshaft
with electromagnetic solenoid switch
and overrunning clutch, power 1.3 kW
A17IB (A7.5XC) or FM14-200/2,
thread M14x25-6E

2121
all-metal three-door sedan of unitized
construction

0.15
0.4+0.05
0.01-0.07
0.5 -~ 0.6
25 - 35
3-5
5 - (18-20)

2 -4
0°3074201(1-5)
3°30130"
11°30°"



Continued

Main parameters

VAZ~=2121 \ VAZ=-21211

Coolant temperature in warmed-up engihe, el
Coolant level in expansion tank of cold engine ...cececceccsvcss
Brake fluid.level in brake and clutch fluid reservoirs <........

95
3-4 cm above "MIN" mark
to lower edge of filler holes

Engine oil pressure, MPa (kgf/cmz) tesesscecsssatessessasrcanans 0.35-0.45(3.5-4.5)
Initial spark advance angle before TDC, d€Z ececetscccccsccsacns 3 - 5%
Tyre pressure, MPa (kgf/cmz):
PYONt WHEELE ecvevseessssscssssssossasnsssnsssansnnssarssss 0.18(1.8)
TEBT WHEBLE eecvsosnccsssonsaiosocassoasesossassasstosssses 0.17(1.7)
Maximum gradient on dry solid ground on which fully laden car is
held infinitely after shifting parking brake lever 4 - 5 quad-
rant teeth, % ececovecccsosscssscrsccssscssarioscecssscccsroonoes 30
FURELS, LUBRICANTS, FLUIDS
Unit Q'ty, 1 Material
Fuel tank (including 4-6.5 1 reserve) 42 Automotive gasoline Al-93, GOST 2084-67
Cooling system (including body heating system) 10.7 Coolant Tocol A-40, Tocom A-65
Engine lubricating ’ system (including oil filter) 3.75 Engine oil:
¥-I2T] summer M-I2TW summer grade
grade :
M-8T'] winter grade M-8l winter grade
¥-63/I0T] all- M-IO0TY all-weather
weather grade grade
Gearbox housing 1.35 Transmission oil TAN-I7m
Rear axle housing 1.3 o
Steering gear case 0.215
Transfer case housing 0.75
Front axlie housing 0.9
Clutch hydraulic system 0.2 Hydraulic brake fluid "Hepg" ( "Neva™)
Brake hydraulic system 0.66
Front shock absorber 0.11 Shock absorber fluid MIT-10
Rear shock absorber 0.18 .
Windshield washer tank 4.0 Mixture of water with special

Fiont wheel hub bearings

Starter drive carrier ring

Universal joint cross bearings

Propeller shaft splined joints

Seat slides

Front wheel drive joints

Steering rod joints and front suspension bell pins
Storage battery terminals and c¢lamps

Door locks

Door keyholes
Pressure regulator
Engine detergent oil (used when replacing lupricating

0il) :

fluid HIMCC-4
Consistent grease JITOJX-24,
GOST 21150-75

Consistent grease QUON-2Y
Gonsistent grease JNQM-1
Consistent grease JIMOI or QKOI-1
Consistent grease IPYC-4
Consistent grease IPD-4
Petrolatum BTB-1 in aerosol form
Consistent grease "Digpersol-1";
IMATVM-221, GOST 9433-60
Petrolatum BTB-1 in aerosol form
Consistent grease JI-1

Detergent o011 BHVMAI-OI

<

¥ 5 _ 70 for emgines with carburettors 2107-1107010-10, 2107-1107010-20, 2105-1107010-10 and

2105-1107010-20,



SectionlIl
ENGINE

The longitudinal and cross sections of the
engine are shown in-Pigs 2-1 and 2-2.
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Fig.2-1. Engine. Tongitudinal Section

\N

Fig.2~-2. Engine. Croas Section

TROUBLE SHOOTING

Cauée of trouble l

Remedy

1. No fuel in carburettor:

(a) fuel lines clogged

(b) fuel pump faulty
Ignition system inoperative
Carburetior choke valve remains closed after
engine starting

Engine Fails to Start

(a) wash and airblast fuel tank and lines

(b) examine fuel pump and replace faulty parts

2. See chapter "Ignition System"

3. Eliminate poor tightness of carburettor choke
mechanism



Continued

Cause of trouble

Remedy

1. Idling performance maladjusted 1. Adjust idling engine speed
2. Air infiltrates through_damaged drain pipe 2. Replace drain pipe
3, Air infiltrates through demaged hose leading from 3. Replace damaged hose
inlet manifold to brake vacuum booster
4. Air infiltretes through gaskets in joints between 4. Tighten up nuts or replace gaskets
inlet manifold and carburettor or cylinder head
5. Wrong clearances between valve levers and cam- 5. Adjust clearances
shaft cams
6. Carburettor faulty:
(a) carburgttor jets or channels obstructed (a) airblast jets and channels
(b) water in carburettor (b) remove water from carburettor, drain sediment
from fuel tank
(¢c) choke mechenism diaphragm leaky (¢) replace disphragnm
7. Ignition system faulty 7. See chapter "Ignition System"
Engine Lacks Power and Pickup
1. Carburettor throttles open incompietely 1. Adjust throttle valve control linkages
2. Air cleaner clogged 2. Replace cleaner element
3. Ignition system faulty 3. See under "Ignition System"
4. Fuel pump faulty 4. Check pump performance and replace damaged parts
5. Carburettor faulty:
(a) acceleration pump defective (a) check pumpicapacity, replace faulty parts
(b) main jets clogged (b) airblast jets
(¢) choke valve opens incompletely (¢) adjust choke valve linkage
(d) wrong fuel level in float chamber (d) adjust carburettor float setting
6. Wrong valve lever-to-cam clearances 6. Adjust clearances
7. Poor compression, below 1 KPa (10 kgf/cmz):
(a) disruption of cylinder head gasket (a) replace gasket
(b) .burning of pistons, breaking or sticking of (b) decarbonize piston grooves and rings, replace
piston rings defective rings and pistons
(¢) poor seating of valves (¢) replace faulty valves, reface seats
(d) excessive wear of cylinders and piston rings (d) replace pistons, rebore and hone cylinders
Crankshaft Main Bearing Knock _
As a rule, this knocking is of a dull metallic nature, detected when the throttle valve is sharply
opened at idling gpeed. Grows with acceleration of crankshafi speed. Excessive crankshaft end play

Engine Idles Unevenly or

Stalls

causes a sharper sound with uneven intervals most conspicuous during gredusl throttling up and down

1. Spark advance angle too early 1., Adjust ignition timing
2. 0il pressure too low 2. See "0il Pressure Too Low at Idling Speed"
3, Loosening of flywheel bolts 3. Tighten up to gpecified torgue
4. Excessive clearance between main journals and 4._Grind journals and replace shells

their bearing shells )
5. Excessive clearance between thrust ‘half-rings 5. Replace thrust half-rings by new, thicker ones

and crankshaft

Big-End _Bearing Knock
Usually, knocking of big-end bearings is sharper than that of the main bearings. It is heard at

engine idling speed when the throttle valve is sharply opened. The origin of knocking can be easily

identified by disconnecting spérk plug wi

1. Insufficient oil pressure
2. Excessive clearance between big-end journels and

shells

-8 -

res one after another.

1. See "0il Pressure Too Low at Idling Speed"
2. Replace shells and grind journals
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Cause of trouble [ ) Remedy

Piston Siag
48 a rule, it is a dull knocking caused by slackness of piston in the cylinder. It is best audible
at a low engine speed and under load

1. Excessive piston-to-cylinder clearance 1. Replace pistons, rebore and hone cylinders
2. Excessive piston ring side clearance 2. Replace rings or pistons with rings

Valve Knock

Excessive clearances in valve gear cause a characteristic knock, usuzlly at regular intervals.
Knocking frequency is lower than that of any other engine knocks since the valves are operated by the
camshaft which rotates at half the crankshaft spesd

1. Excessive valve-to-lever clearances 1. Adjust clearances

2. Valve gpring broken 2. Replace spring

3. Excessive clearance between valve stem and guide 3. Replace worn pérté

4. Wear of camshaft cams 4. Replace camshaft and valve levers

5. Loosening of adjusting bolt locknut 5. Adjust valve lever~-to-cam clearance and

tighten locknut

Camshaft Drive Chain Noise

The camshaft drive chain noise becomes noticeable against the background of general engine noige
in case of excessive clearances between the chain and sprockets and is particularly loud at low engine
speed

1. Chain becomes slack through natural wear 1. Tension chain x
2. Chain tensioner shoe or damper broken 2. Replace tensioner shoe or damper
3. Chain tensioner plunger rod jamming 3. Eliminate jamming

0il Pressure Too Low at Idiing Speed of Warm Engine

~1. Foreign matter getiing under reducing valve 1. Clean valve of foreign matter and burrs, wash
out oil pump

2. 0il pump gears worn : 2. Repair oil pump

3. Excessive clearance between crankshaft main 3. Grind journels and replace shells

Jjournals end bearing shells

0il Pressure Too High in Warm Engine

0il pump reducing valve jamming Replace valve

Excessive 0il Consumption

1. 0il lesking past engine seals 1. Tighten fastenings or replabe gaskets and
glands

2. Wear of piston rings, pistons or cylinders 2. Rebore cylinders and replace pistons and rings

3. Breaking of piston rings 3. Replace rings .

4. Gumming of slots in 0il control rimngs or of 4. Remove carbon deposiis from slois and cutouts
cutouts  in piston grooves B

5. Valve oil-deflecting caps worn or damaged 5. Replace caps

6. Heavy wear of valve stems or guides 6. Replace valves, repair cylinder head

Excessive Fuel Consumption

1. Choke valve fails to open completely . ) 1. Examine choke valve linkage
2. High resistance o car motion 2. Check and adjust iyre pressure, brake systen,
front wheel alignment

3. Wrong ignition timing 3. Adjust ignition timing

-g -
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Cause of trouble

Remedy

4%, Ignition distributor vacuum spark timer faulty
5. Carburettor fuel level too high:

(a) carburettor needle valve or its gasket leaky

(b) jamming or friction interferring with normal

motion of float; float leaky
6. Carburettor air jets clogged

4. Replace vacuum timer or ignition distributor

(a) look for foreign particles between valve seat
and needle; replace gasket or valve if neces-
sary

(b) examine float and replace it, if necessary

6. Clear up jets

Engine Qverheats

1. Slackening of pump and generator drive belt
2. Lack of coolant in cooling system

3. Wrong ignition timing

4. Radiator heavily soiled on the outside

5. Thermostat faulty

6. Defective valve in radiator cap (opening pres-
sure below 0.05 MPa or 0.5 kgf/cmz)
T. Coolant pump faulty

Rapid Drop of Coolant Level

1. Adjust belt tension

2. Add coolant into cooling system

3. Adjust ignition timing

4, Clean radiator with a strong jet of water
5. Geplace thermostat

6. Replace cap

7. Check, replace or repair coolant pump

in BExpansion Tank

1. Radiator damaged

2. Damaged hoses or pipe joint gaskets

3. Coolant leaking from heater cock

4. Loosening of hose clamps

5. Coolant leaks through coolant pump gland
6. Radiator cap or its gasket damaged

7. Cylinder head gasket damaged

1. Replace or repair radiator

2. Replace demaged hoses or gaskets
3. Replace cock

4. Tighten up clamps

5. Replace gland

6. Replace cap

7. Replace gasket

% Defects relatihg to the engines with carburettor 2107-1107010-20

ENGINE REMOVAL AND INSTALLATION

Place the car on a 1ift or a service pit.
Remove the hood. Take away the spare wheel and
remove its supporting tube.

Disconnect the wires from the storage battery
and from the engine-mounted electrical units.

Drain the coolant from the radiator, cylinder
block and heater; for this purpose unscrew the
plugs on the L.H. side of the cylinder block and
on the radiator bottom tank; shift the heater
control upper lever to the right (this lever opens
the heater cock) and take off the caps from the
expansion tank and the radiator.

Caution
To avoid damaging the radiator, unscrew the
drain plug with one wrench and hold the plug union
soldered into the radiator with another, pre-
ferably a socket or box wrench so as not to shear
the plug faces.

Remove the fan shroud, first disconnecting
its halves. Disconnect the coolent inlet and

outlet hoses from the engine and take off the
radiator complete with thermostat and hoses.

Remove the air cleaner, first disconnecting
the hoses, removing the cover and the cleaner
element.

Unscrew the nuis which hold the muffler inlet
pipe to the exhaust manifold. Detach the inlet
pipe from the bracket on the gearbox and ease it
down.

Detach the throttle valve control rod and
choke valve cable from the engine.

Disconnect the fuel feed hose from the engine
and detach the hoses leading to the heater and
vacuum brake booster.

Using the articulated socket
wrench 02.7812.9500, unscrew the bolts which hold
the starter to the clutch housing. Unscrew the
bolts which fasten the clutch housing cover to
the lower part of the housing. Using the articulat-

- 10 -




ed socket wrench A.55035, turn off the clutch
housing to cylinder block bolts.

Suspend the cross beam TC0-3/379 from a
lifting “tackle and sling the engine by the shackle
installed on the exhaust manifold front fastening
stud at the R.H. side and by the clutch housing
faestening hole at the L.H. side.

Tension the tackle chain a little, unscrew
the nuts which fasten engine front mounting
cushions 3 (Fig. 2-3) to the side brackets, un-
screw the nuts and the bolt which fastens the
front axle housing to the engine bYrackeis.

Lift out the engine, first moving it upward
to withdraw the mounting cushion bolts from the
bracket holes, then shift it forward so as to pull
the ends of the gearbox clutch shaft from the
bearing in the crankshaft flange.

Fig.2-3. Engine Mounting: .

1 = R.H. mounting bracket with cushion; 2 - IL.H.
mounting bracket; 3 - cushion; 4 - engine rear
mounting cross member; 5 - engine rear mounting
bracket with support

Remove the heat-insulating shield of the
starter, the starter proper and the hot air intake
complete with the inlet hose. Remove the side
brackets from the cylinder block, complete with
the engine front mounting cushions.

Unscrew the clutch fastening bolts and remove
the cluteh.

To install the engine, reverse the removal
operations. Pay particular attention to the con-
nectidn of the engine with the gearbox; the main
shaft should enter accurately into the splines of
the cluteh driven disc, Besides, for proper align-
ment of the engine with the transfer case, the
aligning washers of the engine front moeunting
cushions must enter the corresponding holes in
the side brackets.

ENGINE DISASSEMBLY

Wash the engine on the washing stand, put it
on the disassembly bench and drain the oil sump.

Disconnect the hoses and throttle valve con-
trol rod from the carburettor and remove the lat-
ter.

Remove the fuel pump and ignition distribu-
tor; unscrew the spark plugs and the coolant tem-
perature transmitier with wrench 67.7812.9514.

Take off the geﬁerator and coolant pump
drive belt, remove the generator and its bracket.

Remove the coolant pump, disconnecting the
heater pipe from the pump and exhaust manifold.

Detach the coolant outlet pipe and the pipe
conducting coolant to the heater and remove them
from the cylinder head.

Using remover A.60312, unscrew and take off
the oil filter with the gasket (Fig. 2-4),

Unscrew the oil pressure and oil pressure
signal lamp transmittersand remove their pipe
unions. Take off the crankcase breather cover, the
0il sump and the oil pump. Pake off the retainer
of the oil separator drain pipe and take out the
crankcase breathing o0il separator,

Remove the crankshaft pulley, securing the
flywheel with fixing tool A.60330/R (Fig. 2~10)

- II -



and unscrewing the crankshaft starting jaw with
wrench A.50121 (Fig. 2-5).

Remove the cylinder head cover and the cover
of the cemshaft chain drive. Unscrew the bolts of
the camshaft and oil pump drive shaft sprockets.

Fig.2-4. Removing the Oil Filter with Remover
Tool A.60312

Fig.2-5. Unscrewing the Crankshaft Starting Jaw
with Wrench A.50121

b

Fig.2-6. Removing the Chain Tensioner and Dampers.
41 - tensioner cap nuﬁ; 2 = tensioner body; 3 ~ten-
sioner fastening nut; 4 - tensioner shoe; 5~ shoe

bolt; 6 - camghaft drive chain; 7 - oil pump drive
shaft sprocket bolt; 8 -~ damper bolts

q

g,
[ERtH
e ]

Fig.2-7. Removing the Camshaft Thrust Flange:
1 - thrust flange; 2 - camshaft; 3 - bearing hous-
ing; 4 - thrust flange fastening stud

Fig.2-8. Removing the Oil Pump Drive Shaftg
41 - thrust flange; 2 - flange bolt; 3 - oil pump
drive shaft; 4 - wrench

Loosen cap nut 1 (Pig. 2-6) of the chain
tensioner, unscrew nuts 3 which hold it to the
cylinder head, remove the tensioner and, unscrew-
ing bolt 5, take off chain tensioner shoe 4.

Unscrew .the chain limiting pin, take off the
drive sprockets of the oil pump and camshaft and
take out the chain.

Loosen the nuts of studs 4 (Fig. 2-7). Take
off the camshaft bearing housing. Unscrew the
nuts of studs 4, remove thrust flange 1 and 1ift
out the camshaft taking care not to damage the
surfaces of “the bearing housing supports.

Unscrew the cylinder head bolte and take off
the head complete with the exhaust and inlet mani-
folds.

. Remove thrust flange 1 (Fig. 2-8) of the o0il
pump drive shaft and take the shaft out of the
cylinder block.

- 12 -




Fig.2~-9. Removing the Crankshaft Sprocket with
_General-Purpose Remover Tool A.40005/1/7

Fig.2-10. Removing the Flywheel:

1 - wrench; 2 ~ flywheel; 3 - flywheel bolt;

4 - washer; 5 =~ fixing tool A.60330/R; 6 - clutch
housing front cover

Using general-purpose remover
tool A.40005/1/7 from the set A.40005, remove the
sprocket from the crankshaft (Fig. 2-9).

.
%,
\

L)\ ‘

—

N=

=25
Fig.2=-11. Driving out the Gearbox Shaft Bearing
from Crankshaft with Remover Tool  A.40006

Unscrew the connecting rod bolt nuts, take
off the connecting rod caps and 1ift out the
pistons with the connecting rods cautiously
through the cylinders. o

Note, When disassembling the engine, mark
the piston, connecting rod, main and big-end
bearing shells so as to install them back where
they belong during subsequent reassembly.

Instsll fixing tool 5 (Fig. 2-10), unscrew
bolts 3, take off washer 4 and pull the flywheel
from the crankshaft. Remove the front cover of
the clutch housing. :

Using remover tool A:40006, take out the
gearbox clutch shaft bearing from its bore in
the crankshaft (Fig. 2-11).

Remove the crankshaft gland holder. .

Unscrew the main bearing cap bolte, take out
the caps complete with the lower shells, remove
the crankshaft, the upper shells and the thrust
half;rings on the rear support.

ENGINE ASSEMBLY

Put the washed and cleaned cylinder block on
the stand and screw in any missing studs.

Insert the unrecessed shells into the bed
and cap of thé middle bearing; install the reces-
sed shells into the remaining bearing beds and
caps.

Note, The engine cylinders, pistons and
glands, bearing shells and thrust half-rings of
the crankshaft éhould be lubricatea with engine
01l before installation.

of the rear support (Fig. 2-12); the half-rings
should be selected for thickness as instructed
under "Crankshafi and Flywheel". Install the main
bearing caps in accordance with their markings
(Fig. 2-13).

Flace the crankshaft on the main bearings
and ingsert ‘two thrust half-rings into the sockets

- I3 -

Caution

Install the main bearing caps into the
cylinder block they belong to. For this purpose
the cylinder block and iis bearing caps bear the
same conventional number (Figs 2-13 and 2-14),

Install the thrust half-rings with their
recesses facing the thrust surfaces of the crank-



Half-Rings on Rear
Support

4
o

Fige2-13. Marks on Main Bearing Caps (bearings
are counted from engine front) and Cylinder Block
Code Number

shaft. The steel-aluminium half-ring should be
placed at the front side of the rear support and
the cerametallic (yellow) half-ring, at the rear
side.

Put the glend holder gasket on the crank-
shaft flange and insert the clutch housing front
cover bolte into the holder holes (Fig. 2-14).
Slip the holder with the gland on mand~
rel 41.7853-4011; move it from the mandrel onto
the crankshaft flange and fasten 1t to the
cylinder block. .

Install clutch housing front cover 6
(Fig. 2-10) with the aid of two aligning bushings.

Install the flywheel on the crankshaft with
the mark (tapered ho}low) near the rim facing the
axis of the big-end journal of No.4 cylinder,
lock the flywheel with fixing tool A.60330/R and
bolt it up to the crankshaft flange.

Using an inserter from the set 02.7854.9500,
insert the pistons with connecting rods into the
cylinders (Fig. 2-15). The set 02.7854.9500 com-

Fige«2-14. Crankshaft Rear Gland Holder. Arrows
Indicate Iugs for Aligning the Holder with Crenk-
shaft Flange

TFig.2-15. Installing the Piston with Rings into
Cylinder with Piston Inserter from Set
02.7854+9500

prises four inserter bushings: one for the
standard-size pistons and three for the repair-
size ones (0.4 - 0.7 ~ 1.0 mm oversize). There-
fore, select the inserter corresponding to the
size of the piston being installed.

Caution

The hole for the pin in the piston is offset
by 2 mm, therefore the pistons should be installed
into the cylinder with the mark "I facing the
engine front.

Put the bearing shells into the connecting
rods and their caps. Join the connecting rods with
the crankshaft journals, install the caps and
tighten the connecting rod bolts.

Install the sprocket on the crankshaft. In~
stall the oil pump drive shaft and fasten it by the
thrust flange. )

Using two aligning bushings, install the
cylinder head on the cylinder block complete with
the gasket, exhaust and inlet manifolds. Tighten
the fastening bolts in two steps in the sequence
shown in Fig. 2-16.

- tighten preliminarily bolts 1 through 10
with a torque of 34 - 42 N.m (3.4 - 4.2 kgf.m);

- tighten finally bolts 1 through 10 with a
torque of 98 - 121 N.m (9.8 = 12.1 kgf.m) and
bolt 11 with a torque of 32 - 40 N.m (3.2 -

4.0 kgf.m).

" Purn the flywheel so that the mark on the
crankshaft sprocket checks with the mark on the
cylinder block (Fig. 2-17).

Fig.2-16. Cylinder Head Bolt Tightening Sequence

- 14 -




Fig.2-17. Alignment of Timing Marks on Crankshaft
Sprocket and om Cylinder Block

Fig.2-18. Camshaft Bearing Housing Nut Tightening
Sequence

| T,

'HMMW m
I/H

” iy, "Q?I".
I
WHWMIW%“
il WIWﬂ
Fig:2-19. Alignoment of Timing Marks on Camshaft
Sprocket and on Bearing Housing:
1 - mark on sprocket; 2 - mark on bearing housing

Install the sprocket onm the cemshaft assem-
bled with the bearing housing and turn the shaft
so that the mark on the sprocket faces the mark on
the bearing housing (Fig. 2-19). Remove the
sprocket and, without changing the position of the
camshaft, inatall the bearing housing on the
cylinder head and fasten it by tightening the nuts
in the sequence shown in Pig. 2-18.

Install the chain demper on the cylinder head.

Install the camshaft drive chain as follows:

= put the chain on the camshaft sprocket and
move it into the drive space, seeing that the mark
on the sprocket checks with the mark on the bear-
ing housing (Fig. 2-19). Do not tighten th
sproéket bolt all the way home; '

- install the sprocket on the oil pump drive
shaft, also without tightening the fastening bolt
completely;

- install the tensioner shoe and the ten-~

sioner proper, without tightening the cap nut to

allow the tensioner spring to press down the shoe;
screw the chain limiting pin into the cylinder
block;

- turn the crankshaft two revolutions in its
regular direction thereby ensuring the required
chain tension; check to see that the marks on the
sprockets are aligned with the marks on the cylin-
der block (Fig. 2~17) and on the bearing housing
(Fig. 2-19);

- if the marks are in alignment, lock the
flywheel with fixing tool 4.60330/R (Fig. 2-10),
tighten up finally the sprocket bolts, the chain
tensioner cap nut and bend the lock washers of

the sprocket bolts; if the marks fail to coincide,
repeat the chain installation operations;

Adjust the velve lever~to-cam clearances.

Install the camshaft drive cover (Pig. 2-20)
with the gasket and gland on the cylinder block
without tightening the fasténing bolts end nuts
all the way. Using mandrel.41.7853.4010, align the
cover relative to the end of the crankshaft and
tighten up its fastening bolts and nuts.

Install the crankshaft pulley and screw in
the starting jaw. }

Install the oil filter, screwing it on the
cylinder block pipe union handtight. Install the
0il separator of the crankcase breathing system,
the breather cap and secure the retainer of the
0il separator drain pipe.

Install the oil pump and the o0il sump with
its gasket. A

Fig.2~20. Camshaft Drive Cover. Arrows Show lugs
for Aligning the Cover with Crapkshaft Pulley Hud
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Install the coolant'pumb, generator bracket
and generator. Run the belt over the pulleys and
adjust its tension.

Install the heater radiator inlet pipe and
the outlet pipe connection on the cylinder head.
Fasten the heater radiator outlet pipe to the
coolant pump and exhaust manifold.

Instell the gauge transmitters.

Install the o0il pump and ignition distributor
drive gear. Install the ignition distributor and
adjust ignition timing. Screw in the spark plugs
and tighten them with torque-indicating
wrench 67.7812.9515.

Install the fuel pump as instructed under
"Fuel System".

Install the carburettor and connect its hoses.

Install the cylinder head cover with the
gasket and fuel line bracket.

Install the air clesner; for this purpose
secure the hoses on the air cleaner ﬁody, place
the cleaner body with the gasket on the carburettor,
install the supporting plate and fasten the body
with nuts. Put in the cleaner element and fasten
the cleaner cover. ‘ '

Fill the engine with oil through the filler
throat on the cylinder head cover.

ENGINE STAND TESTS

The repaired engine shell be subjected to
stand tests (running-in) at no-load duty in accord-
ance with the following program:

2 min at 13.6 - 15 8~ (850 -~ 900 rpm)

3 min at 16.6 g1 (1000 rpm) »

4 min at 25 8~1 (1500 rpm), and

5 min at 33.3 s~1 (2000 rpm) .

While running-in the repaired engine do not.
operate it at maximum ratings.

Mount the engine on the stand, start it and
check the following:

~ any water and fuel leaks between the mating
parts, from the pipe joints and through gaskets;

- 0il pressure;

- ignition timing;

- idling speed;

- unusual knocking.

In case of abnormal knocking or other
defects, stop the engine, correct the defects and
resume the tests.

If oil leaks are detected through the gasket
between the cylinder head and cover or through the
gaskets between the engine oil sump, cylinder
block and covers, tighten the corresponding bolts
with the recommended torque. If leakage persists,
check for correct installation of gaskets and
replace them, if necessary.

A repaired engine is not yet run-in, there-
fore frictioﬂ of the working surfaces of new
parts offers a considerable resistance to rota-

tion; consequently, a certain running-in period
is required. '

This applies particularly to the engines
where pistons, big-end and main bearings were
replaced, the crankshaft main bearings were
grodnd and the cylinders honed. Therefore, the
running-in program should always end on the car
driven at the speeds recommended for the early
stages of car operation.

ENGINE CHECKOVER ON CAR

After installing the engine on the car, check
carefully the correctness of its mounting.

Run the engine for some time and check the
following:

~ leaks of coolant and fuel at the pipe
joints; tighten the joints, if necessary;

- 0il lesks;

- gee that the carburettor control rods en-
sure complete closing and opening of .the throttle
and choke valves and adjust the linkage, if
necéssarys

-.generator drive belt tension; adjust, if
necessary; ‘

- gee that the electrical contacis are in
good condition;

- check to see that the signal lamps on the
inét;ument panel function as they should.

Caution

Do not check the engine and the car on a
stand with running drums without additional rol-.
lers under the front wheels.

CYLINDER BLOCK

The main dimensions of the ¢ylinder block
are shown in Fig, 2-21. ’

General Cleaning and Inspection

' Wash the cylinder block thoroughly and clear
up the oil channels. Airblast and dry the oylin-
der block, particularly its oil channels.
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The clearance can be determined by measuring’
the cylinders and pistons. The cylinder bore
should be measured (Fig. 2-22) in three zones,
both along and across the engine (Fig. 2-23). The
plston diameter should be measured in the plane
perpendicular to the piston pin at a distance of
52.40 mm from the piston crown.
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‘Note. The cylinders in the block are divided
ﬂ into five diameter classes A, B, C, D and E in
] steps of 0.01 mm. The class of the cylinder is

W—ig
|
™

N 5T marked on the lower face of the block (Fig. 2-24).
. ) 2.360
1.824 ) 54.507 $370
Fig.2-23%. Cylinder 2 = ,
Measurement Diagram: !
L o .
A and B - directions ®
. . . 2
Fig.2-21. Main Dimensions of Cylinder Block of measurements; 1, 2 S
and 3 - zone numbers
Examine the cylinder bIock and replace it, J
if cracked in the supports or elsewhere. &z 2

Cylinder Block Tightness Check

If there is a suspicion that the coolant
penetrates into the crankcase, the cylinder block
can be checked for tightness on a special stand.

Plug the holes in the cooling jacket and

force in water at room temperature under a pres-
sure of 0.3 ¥Pa (3 kgf/cmz).

There should be no coolant leaks in the
course of 2 minutes.

Ag_féﬁ

g

Cylinders
Check 1o see that the cylinder-to-piston
clearance does not exceed 0.15 mm.

Fig.2-24. Cylinder Block Marked with Cylinder Size
Group (White Arrows) and Cylinder Block Code Number
(Black Arrow)

The same face and the main bearing caps bear a
conventional number of the cylinder block which
indicates that the bearing caps should be matched
with this particular block.

If the maximum clearance exceeds 0.15 mm,
rebore and hone the cylinders for the repair dia-
meter of pistons (0.4, 0.7, 1.0 mm oversize)
with an allowance of 0.06 - 0.08 mm for the pis-
ton-to-cylinder clearance.

Cylinder Head Jointing Surface

The upper face of the cylinder block may be
distorted. Therefore, check this surface with a
straightedge and a set of feeler gauges. Place
the straightedge on the diagonals of the cylinder
block and in the middle, both lengthwise and
croagswise. If the surface is out-of-true by more
than 0.1 mm, replace the cylinder block.

Fig.2-22. Measuring the Cylinders with Internal
Gauge:

1 - internal gauge; 2 - zeroing internal gauge by
check gauge
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PISTONS AND CONNECTING RODS

21.960 3.937 1,878 1 [1.478 3,957 [2.015) [¢.535 Fig.2-25. Main Dimensions of Piston,
21,940 3.925 i 990 !4.490] l5.971| 2:055] {1,555 Gomnecting Rod, Pleton Fin
N | ~ and Rings
A A ]
) = ) -
/ 4 [T+)
/ g % ) -
Rt = '
('—g?] ]ZZZ?Z
20,97k ; z| 986 78,950
.34 2547 L 29,990 € 75,350
2.330 521,978 521,990 ¢ 78,970
21982 21,994 78,80

The main dimensions of the connecting rod
and piston group are given in Fig. 2-25.

Removing the Piston Pin

The piston pin should be removed on a press,
using driver A.60308 and a support with a cylin-
drical hollow to receive the piston. Take care to
remove the piston rings before driving out the
piston pin.

The removed parts can be reused if they are
but slightly worn and undamaged. Therefore, mark

the parts during disaessembly so as to reassemble
them in the original sets.

Cleaning

Remove carbon deposits from the piston crown
and ring grooves and clean the lubricating channels
of the - piston and conngcting rod of all sediment.

Examine the parts thoroughly for probable
damage. Cracks of any nature on the piston, piston
rings, pin, connecting rod and itsvcap are imper-
missible and call for immediate replacement of
parts. Replace the bearing shells if they are
deeply scratched or heavily worn.

Piston-to~Cylinder Matching

The piston and the corresponding cylinder
usually belong to one and the same class just like
the piston and piston pin which belong to the same
category.

Note. With regard to the outside diameter the
pistons are divided into five classes (a, B, ¢, D,
E) in steps of 0.01 mm while with regard to the
diameter of the hole for the piston pin = into
three categories in steps of 0.004 mm. The class
of the piston (letter) and the category of the hole
for the piston pin (digit) are stemped on the pis-
ton crown.

The spare pistons are available in classes A,
C, E. These classes are sufficient for matching

the piston to any cylinder since both the pistons
and cylinders are divided into classes with a cer-
tain overlapping of dimensions.

The major requirement in fitting the piston
is to ensure the necessary piston-to-cylinder as-
sembly clearance which is determined by measuring
both parts (see "Cylinder Block"™).

The assembly clearance between the piston
and cylinder should be 0.06 to 0.08 mm, the wear
1limit being 0.15 mm.

Checking the Piston-to-Pin Clearance

The piston pin is press-fitted into the small
end of the connecting rod with an interference
while being free to rotate in the piston bosses.

Note. With respect to the outside diameter
the piston pins are divided into three categories
in steps of 0.004 mm. The category is marked by
paint on the end of the pin: blue for the 18t ca-

tegory, green for the 2nd one and red for the
3rd category.

The fit of the piston
checked by coating the pin
serting it into the piston
gidered correct if the pin
thumb pressure (Fig. 2-26) and does no% fall out
of the boss (Fig. 2-27) of the piston held with
the pih positioned vertically.

If the pin slides out of the boss, use a
replacement pin of the next larger category. If,

pin in the piston is
with engine oil and in-
boss. The fit is con-
enters the hole under

Fig.2-26. Piston Pin ShouldGo in under Thumb Pres-
sure
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Fig.2~27. Checking the Piston Pin Pit

Fig.2-28. Checking the Piston Ring Side Clearance:
1 - pigton ring; 2 ~ piston; 3 - set of feeler
gauges

however, the pin belongs to the 3rd category,
both the piston and the pin must be replaced.

Checking the Piston-to-Ring Cleérance

The side clearance of the piston rings
should be measured as shown in Fig. 2-28, in-
stalling the ring into the corresponding groove.

The assembly cleerance should be
0.045 - 0.077 mm for the upper compression ring,
0.025 - 0.057 mm for the 2nd compression ring and
0.020 - 0.052 mm for the oil control ring. The
wear 1limit is 0.15 mm.

‘The ring joint gap should be checked with &
set of feeler gauges, inserting the rings into a
gauge whose inside diameter is equal to the nomi-
nal diameter of the ring, true to +0.003 mm.

The gap should range from 0.25 to 0.40 mm
for all rings. File off the jointing surfaces of
the ring if the gap is insufficient &nd replace
the ring, if it is too big.

Checking the Bearing Shell-to-Crankshafi
Clearances

The clearance between the bearing shells and
the crankshaft journal can be checked by calcula-
tions (by measuring the parts) or with a piece of
calibrated plastic wire in the following order:

- clean thoroughly the working surfaces of
the ghell and big-end journal and install the con-
necting rod with the piston on the big-end journal
in accoriance with their numbers; -

RN RSN

3 ‘:&

Fig.2-29. Measuring the Width of Flattened Calib-
rated Wire with a Scale:

41 - calibrated wire; 2 ~ shell; 3 - big-end bearing
cap; 4 - scale

- put a piece of calibrated plastic wire on
the big~end journal, install the connecting rod
and iis cap and tighten the nuts with a torque of
52 Nem (5.2 kgf.m);

- remove the cap and, using the scale on the
wire packing, determine the flattening of the wire
(Fig. 2-29), thus finding the clearance.

If the clearance is within the 0.036 - 0,086 mm
tolerance limits or does not exceed the 0.10 mm
weer 1imit, the shells may be used without chang-
ing the diameter of the big-end journals.

If the clearance exceeds the 0.10 mm wear
limit, use replacement shells (Table 2-1) and
grind the big-end journals to the repair size -
specified under "Crankshaft and Flywheel".

Table 2-1

Thickness of Connecting Rod Bearing Shells,

mm
' Oversize
Standard
0.25 [o.so | 0.75 1.0
1.723 1.848 1.973 2.098 2.223

1.730 . 1.855 1.980 2.105 2,230

Figures 0.25, 50 mm, etc. indicate the reduc~
tion in the diemeter of the big-end journals af-
ter grinding.

Checking the Mass of Pistons

The pistons in the engine should be of the
same mass, true to +2.5 g.
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Fig.2-30. Points (Shown by Arrows) Where Metal Can
Be Removed to Equalize Piston Weights

If a set of pistons belonging to the same
mass group is not aveilable, they can be adjusted
for mass by removing some metal from the base of
the piston pin boss as shown by arrows in
Fig. 2-30., However, the metal must not be removed
deeper than 4.5 mm relative to the nominal height
of the piston (59.40 mm) while the removal of
metal in width should be limited by a diameter of
70.5 mm.

Assembling the Connecting Rod and Piston
Group

To provide for an interference fit of the
piston pih in the small end of the connecting rod,
heat the latter to 240 °C for expanding its small
end. For this purpose place .the connecting rods
into an electric heater, small end first.

If the heater has already been brought to &
temperature of 240 °C, hold the connecting rods
there for 15 minutes. ;

For correct jointing of the pin with the
connecting rod, press in the pin as rapidly as
‘possible, since the connecting rod cools down
quickly after which the position of the pin will
be impossible to change.

To prepare ‘the piston pin for assembly; put
it on shaft 1 (Fig. 2-31) of tool 02.7853.9500.
Fit guide 3 on the end of thie shaft and secure
it with screw 4. Do.not overtighten the screw to
avoid seizure due to heat expansion of the pin
caused by contact with the hot connecting rod.

Tgke the connecting rod out of the heater
and clamp it quickly in a vice. Put the piston on
the connecting rod, aligning the pin hole in the
piston with the hole in the small end of the con-

Pig.2-31. Tool 02.7853.9500 for Pressing the Piston
Pin into Piston and Connecting Rod:

4-~ tool shaft; 2 - piston pin; 3 - guldes

4 - thrust screw

Fig.2-32. Pressing the Piston Pin into Connecting
Rod Small End:

1 = tool 02.7853%.9500; 2 - piston pin. The piston
should Test on connecting rod as shown by arrow

necting rod. Using tool 02.7853.9500, push the
piston pin into the piston boss and into the con~-
necting rod (Fig. 2-32) until the shoulder of the
tool comes in contact with the piston.

During this operation the piston boss should
be pressed againsf the smell end of the connect~

* ing rod in the direction of the force applied for

press-fitting the pin (shown by arrow in
Fig. 2-32). In this way the piston pin will occupy
the correct position.

Caution

The piston and connecting rod should be
jointed so that the mark "II" on the pistod is
located at the side of the oil outlet hole in the
connecting rod big end.

Allow the connecting rod to cool down and
lubricate the piston pin with engine o0il through
the holes in the piston bosses.

When installlng the piston rings, space their
joints at 120°. The recess on the outer surface of
the 2nd (scraperj compression ring should be
directed down and the chamfers on the outer sur-
face of the oil control ring should face upward
(Pig. 2-25). )

The connecting rod is machined jolntly with
the cap so that the caps are not interchangeable.
In order not to confuse them during assembly, the
connecting rod and the corresponding cap are mark-
ed with' the number of thé cylinder they belong to.
The figures on the connecting rod and cap should
be located on the same side during assembly.

Checking the Piston Pin Fit

After assembling the connecting rod with the.
piston pinband piston, check the pin fit with a
torque-indicating wrench and tester A.96615 as
follows:
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Fig.2-33. Assembled Piston-Pin-Connecting-Rod Group
Installed on Tester A.95615 for Pin Pressing-Out
Test:

1 - indicator point in contact with end of spindle;
2 - spindle head in contact with piston pinj

3 - threaded spindle with slot; 4 - base; 5 -spin-
dle nut; 6 -~ spindle thrust pin; 7 - bracket clamp
handle; 8 -~ indicator bracket; 9 - indicatvor

~ clamp tester base 4 (Fig. 2-33) in a vice
and. install the piston-pin-connecting rod assembly
on it;

- lower indicator bracket 8, insert threaded
spindle 3 into the pin hole and move it into the
piston boss until spindle head 2 comes up against
the end of the pin;

- screw nut 5 on the end of the spindle and
draw up the nut against the support to take up the
clearances, if any;

- 1ift indicator bracket 8 to a horizontal
position, secure it by handle 7.and set point 1
of indicator 9 on head 2 of the spindle inserted
into the pin; »

- set ithe indicator to zero and insert thrust
pin 6 into the slot of the threaded spindle to
keep the latter against turning; .

- using a torque-indicating wrench, tighten
spindle nut 5 with & torque of 13 W.m (1.3 kgf.m)
which corresponds to an axial load of 4 kN
(400 kgf). '

The fit of the pin in the connecting rod is
correct if, after withdrawing the torgue wrench
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Fige2-34. Checking the Axes of Piston Pin and Con-
necting Rod Big End for Parallelism:

1 - assembled connecting-rod-pin-piston group;

2 - extensible blades; 3 — thrust bar; 4 - gauge

and returning the nut to the initial position, the
indicator pointer returns to zero.

If the pin slips in the connecting rod small
end, replace the connecting rod by a new one.

Checking the Connecting Rod Big End and
Piston Pin Axes for Parallelism

Before installing the assembled connecting
rod and pistorn on the engine, check the parallel
alignment of their axes (Fig. 2-34).

To check, align the connecting rod big end
(without bearing shells) on extensible blades 2

and put gauge 4 on the piston crown. Using a set

of feeler gasuges, check the clearance between the
vertical plate of the jig and the vertical sur-~
face of the gauge at a distance of 125 mm from the
corner or the upper end of the gauge, depending on
whether it contacts the plate by the corner or the
upper end.

The clearance should not be over 0.4 mm.
Replace the connecting rod, if it is larger.

CRANKSHAFT AND FLYWHEEL

The main dimensions of the crankshaft are
given in Fig. 2-35.

Cleaning the Lubricating Channels '

Remove the channel plugs. Run’counter-
bore A.94016Y10 fitted on spindle A.94016 through
the plug sockets. Wash the channels thoroughly
with gasoline and blow them with compressed air.

-2 -

Install new plugs with the aid of dri=~
ver A.86010 and lock-punch them at three points
for higher reliability.

Crankshaft Journals

Journal grinding. There should be no cracks
on the main and big-end Jjournals snd on the crank-
shaft webs. Replace the crankshaft if these parts
are cracked.
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Fig.2-35. Main Dimensions of Cramkshaft Journals

and Fillets

Minor scores on the journals can be removed
with a fine carborundum stone, I1f the scores are
very deep or the journels are out of round in ex~

cess of 0.05 mm, they should be recondlt;oned by
grinding.

Depending on.the degree of weaxr, the main and:

big end journsals should be ground to reduce their
size by 0.25 mm and thus to obtain the diameters
specified in Tables 2~2 and 2-3 and the journal
fillet radiuses shown in Fig. 2-35.

; Table 2-2
Diameters of Big End Journals, mm

Undersize
Nominal -
: 0.25 0.50 [ 0.75 1.0
47.814 47.564 47.314 47.064 46.814
47.834 - 47.584 47.334 47.084 46.834
Table 2-3
Diameters of Main Journals, mm
Nominal Undersize
0.25 0.50 | 0.75 1.0
50.775 50.525 50.275 50.025 49.775
50.795 50.545 50,295 50.045  49.795

After grinding and finishing the journais,
wash the crankshaft thoroughly to remove the
" remaining abrasive particles. Wash the lubricating
channels several times with gasoline under pres-
sure first removing the channel plugs. Mark /No.1
wa§ of the crankshaft with the figure showing the
reduction of the journal size (0.25, 0.50 mm,
etc.).

The out-of-round and taper of the main and
big-end journals after grinding should not be over
0.007 mm.

035 038

Fig.2-36, Permissible Runout of Basic Crankshafts
surfaces

Checking the Journsls for Runout and Axial
Migalignment. Put the crankshaft on Two Vee-blocks
(Fig. 2-36) and make the following checks with a
dial indicator:

- runout of main journals: the maximum per-
missible runout is 0.03 mm;

- yunout of the seating surfaces for the
sprocket and the gearbox clutch shaft bearing;
the maximum permissible runout is 0.04 mm;

- dlsplacement of the big end journal axes
from the plane passing through the- axes of the
big~-end and main journals; the maximum-permissible
displacement is +0.35 mm;

- out-of-squareness of the flange face rela-
tive to the crankshaft axis; on rotating the
crankshaft, the runout should not exceed 0.025 mm

as read by the indicator lnstalled sideways of
the crankshaft, 34 mm from itse axis (Fig. 2-36).

Main Bearing Shells
The shells must not be subjected to any
fitting operations. In case of scores, scratches
and exfoliations, they ahould be replaced.
Check the shell=-to-journal clearances as
follows:




Fig.2-37. Moasuring the Clesarance with Scale:
1 - scale; 2 - calibrated wire

- put a piece of calibrated
on the journsal;

- install the main bearing caps complete with
the shells and tighten the cap bolts with a torgue
of 82 N.m (8.2 kgf.m);

~ remove the caps, find the amount of flat-
tening of the calibrated wire from the scale
provided on its packing (Fig. 2-37) and thus
determine the clesarance.

The clearance between the main journals and
bearing shells can also be found by caelculations,
measuring the diameters of the main journals and
shell beds, and the thickness of the shells.

The nominel assembly clearance between the
main bearing shells and crankshaft Jjourneals is
0.050 ~ 0.095 mm. If the clearance exceeds the

"0.15 mm wear ligit, reérind the journals and use
thicker shells (Table 2-4)..

A properly assembled crankshaft should rotate
freely in the bearings. '

plastic wire

Table 2-4

Thickness of Main Bearing Shells, mm

Nominal Oversize

0.25 0.50 [ 0.75 T 1.0
1.824 1.949 2.074 2.199 2.324
1.831 1.956 2.081 2.206 2.331

The figures 0.25,0,50 mm, etc. denote the reduc-

tion in-the diameter of the main journals after
grinding.

Flywheel
Exemine the teeth of the flywheel ring gear;
replace the flywheel if they are damaged.
The flywheel surfaces mating with the crank-
shaft and the clutch driven disc should be per-
fectly flat and free from scratches and scores.
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Fig.2-38. Flywheel:

1 - flywheel to crankshaft flange fagstening sur-
face; 2 - clutch mounting surface; 3 - clutch
driven disc supporting surface; B - point for
checking the runout of surface 2; C - point for
checking the runout of surface 3

If surface 3 (Pig. 2-38) of the flywheel
matihg with the clutch driven disc is scratched,
dress it on a turning lathe, cutting off not more
than 1 mm of metal. Then machine surface 2, ensur-
ing a dimension of 0.5:0.1 mm and the parallelism
of surfaces 2 and 3 relative to surface 1. The
permissible disparallelism is not over 0.1 mm as
measured at extireme points of surfaces 2 and 3.

Install the flywheel on a mandrel, -aligning
it by the mounting hole until it bears against
surface 1 (Fig. 2-38) and check the runout .of sur-
faces 3 and 2. The runout read by the indicator at
points B and C should not exceed 0.1 mm.

Glands

The surfaces of the crankshaft mating with
the working edges of glands should be.free from
scratches, nicks and notches. It is good practice
to replace both crankshaft glande during engine
repairs.

Checking the Crankshaft End Play

The end play of the crankshaft is limited by
two thrust half-rings installed at both sideas of
the rear main bearing. The half-ring at the front
gide dof the bearing is of the steel-aluminiunm
type while that at the-rear side is a cerametallic
(yellow) one. The half-rings are available in
nominal size (2.310 - 2,360 mm thick) and over-.
size (2.437 - 2.487 mm thick).
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Fig.2-39. Checking the Crankshaft End Play

The end play beiween the thrust half-rings
and the thrust surfaces of the crankshaft can be
measured as follows:

- install the indicator on a magnetic support
and insert the blades of two screwdrivers as shown
in Fig. 2-39;

- shift the crankshaft with the'screwdrivers
and note the indicator reading. It should be
0.055 - 0.265 mm.

If the end play exceeds the maximum permis-
gible 1imit of 0.35 mm, replace the thrust half-
rings by new ones 0.127 mm oversize.

Note. The end play of the crankshaft can
also be checked on the car-mounted engine. In this
case the axial digplacement of the crankshaft is
produced by pressing and releasing the clutch
pedal and the end play is determined by measuring
the displacement of the crankshaft front end.

CYLINDER HEAD AND VALVE GEAR

The main dimensions of"theicylinder head are
given in Fig. 2-40.

7985
8,000

- 115,950
13.9717

033 | |o216 ‘>45°35‘

45°30% 5

45°30'+5'

Fig.2-40, Basic Dimensions of Cylinder Head, Valv~
es and Valve Guides

Removal end Installation on Car

The cylinder head should be removed from the
car-mounted engine if its defects do not call for
the removal of the entire engine,also when the
mainfenanca work is confined to decarbonization of
the combustion chamber' and valves. To remove the
cylinder head, proceed as follows:

- remove the spare wheel;

- drain the coolant from the radiator and
cylinder block and remove the air cleaner;

- disconnect the wires from the storage bat-
tery, spark plugs and from the coolant temperature
trensmitter; disconnect the choke valve control
cable from the carburettor; '

- using wrench 67.7812.9514, unscrew the
spark plugs and the coolant temperature transmit-
ter;

-~ disconnect the throttle valve control rods
from the intermediate lever on the cylinder head
cover and take off the cover;

- disconnect the hose from the heater inlet
pipe and detach the heater outlet pipe bracket
from the exhaust manifold;

- disconnect the hoses from the carburettor,
inlet manifold and from the cylinder head cooling
jacket outlet pipe;

~ disconnect the starter protective shield
and the muffler inlet pipe from the exheust
manifold.

Note. It is good practice to leave the ex-
haust and inlet manifolds with the carburettor on
the cylinder head. They can be removed later, when
disassembling the cylinder head. :

~ loosen the cap nut of the chain tensioner,
force off the tensioner rod with a tyre iron and
fix it with the cép nut;

- remove the camshaft sprocket and the bear-

‘ing housing complete with the camshaft;

- turn off the cylinder head to block bolts
and remove the cylinder head.

To reinstall the cylinder head, reverse the
removal operations, observing the following
points: .

- do not forget to install the gaskets of the
eylinder head and its cover;

- tighten the cylinder head bolis in the
sequence shown in Fig. 2-16 and the nuts of the

-camshaft bearing housing studs, in the sequence

shown in Fig. 2-18.
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Tighten the cylinder head bolts in two steps:

18t step - tighten bolts No.q1 through 10
(Fig. 2-16) with a torque of 34-42 N.m
(3.4 - 4.2 . kgf.m);

- 2nd step -~ tighten bolts No.1 through 10
with a torque of 98 - 12.1 N.m (9.8 - 12.1 kgf.m)
and bolt No.11 with a torque of 32 - 40 N.m
(3.2 - 4.0 kgf.m).

When installing the cylinder head cover with
its gasket, tighten the cover nuts with a torque
not over 8 N.m (0.8 kgf.m) to avoid fracturing the
gasket at the fastening holes and warping the
cover. It is recommended that the cover gasketi
should be replaced by a new one during engine
repairs.

Disassembly and Assembly

Put the cylinder head on plate A.60335.

. Disconnect the exhaust ané'inlet manifolds
with the carburettor (together with the hot air
“intake).

Disconnect the outlet pipe of the cooling
Jacket.

Disconnect the pipe conducting the coolant
to the heater. '

Remove valve levers 11 (Fig. 2-41) and take
off their springs 12.

Loosen locknuts 14, unscrew adjusting
bolts 13 and their bushings 15.

Install tool A.60311/R as shown in Fig. 2-42,
compress the valve springs and take out the spring

1l - X 2
§ %%é’—”_”__;_———*ﬂ5
8 ' 4
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Fige2-41. Valve Gear Parts:

1 - valve; 2 - locking ring; 3 -~ valve guide;

4 ~ oil-deflecting cap; 5 - outer spring seatb;

6 - inner spring seati 7 - inner spring; 8 - outer
spring; 9 - spring retainer; 10 - valve spring
locks; 11 - valve lever; 12 - lever spring;

13 = adjusting bolt; 14 - adjusting bolt lock nut;
15 - adjusting bolt bushing; 16 - lever spring
locking plate

Fige.2~-42. Removing the Valve Springs:
1 - tool A.60311/R; 2 - assembly plate A.60335

locks. The portable tool A.60311/R can be replaced
by stationary jig 02.7823.9505.

Remove the valve springs with retainers and
seats. Turn over the cylinder head and take out
the valves from its underside.

Remove the oil-deflecting caps from the valve
guides.

Assemble the cylinder head by reversing the
disassembly operations.

Cleaning the Cylinder Head

Install the cylinder head on support A.60353.

Decarbonize the combustion chambers and the
surfaces of exhaust channels with a wire brush
clamped on an electric drill. Clean and examine
the inlet channels and the o0il channels leading
to the valve levers.

Checking and Grinding the Valve Seats

The shape of the valve seat faces is illus-
trated in Figs 2-43 and 2~44.
] The seat faces (in the zone of contact with
the valves) should be free from pin-point pits,
corrosion and damage. Minor damage can be correct-
ed by grinding the seats. In so doing try to re-
move as liitle metal as possible. Grinding can be
performed either manually or with a grinding
machine.

Fig.2-43. Inlet Valve Seat Conbour:
I = new seat; II- refaced seat
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Fige.2-44. Exhaust Valve Seat Contour:
1 ~ new seat; IJ - refaced seat

Grind the seats as follows:

- put the cylinder head on support A.60353,
insert spindle A.94059 into the valve guide and
decarbonize the seat faces with counterbores
A.M031, A,94092 (exhaust valve seats) and
A.94003%, A.94101 (inlet valve seabs), The counter-
‘bores should be secured on spindle A.94058 and
aligned by pilot spinmdle A.94059;

Note. Spindles A.94059 are aveilatle in Lwo
different diameters: A.94059/1 for inlet valve
guides and A.94059/2 for exhaust valve guides.

- put spring A.94069/5 on pilot
spindle A4.94059, install tapered wheel A.94078
(for exhaust valve seats) or wheel A.94100 (for
inlet valve seats) on spindle 4.94069, secure the
spindle in the grinding machine and reface the
valve seat (Fig. 2-45).

At the moment of contact between the grind-
ing wheel and the valve seat the machine should be
turned off to avoid vibration which will distort
the seat face. )

It is recommended that the grinding wheel
should be dressed frequently with diamond tools.

Bring the width of the working face on the
exhaust valve seats to the limits specified in
Fig. 2-44, using-20° counterbore A.94031 and
counterbore A.94092 which removes the signs of
cold~working on the inside dismeter. The counter-
bores should be slippéd on spindle A.94058 and,
like during grinding, aligned by spindle A.94059.

Fig.2-45. Valve Seat Refaclng

Fig.2-46. Chamfering the Valve Seat Face with
Counterbore Installed on Spindle A.94058

Bring the width of the working face of the
inlet valve seats to the values specified in
FPig. 2-43, first machining the internal face with
counterbore A.94003 (Fig. 2-46) to obtaln a diame-
ter of 33 mm, then the 20° face with counter-
bore A.94101 until the width of the working face
is enlarged to 1.9 - 2 mm. '

Valves

Remove the carbon deposits from the valves.
See that the valve stem is not distorted and the
valve head is not cracked; replace the valve if it
ig found to be damaged.

Look for excessive wear and damage of the
working fece. When refacing the valve on the grind-
ing machine, ensure a face angle of 45°3°'i5' and
see that the cylindricel part of the valve head is
not thinner than 0.5 mm after grinding.

Valve Guides

Check the clearance between the valve guides
and the valve stem, measuring the diameter of the
stem and the hole in the valve guide.

Pig.2~47. Removing the Valve Guides:
1 - mandrel A.60153/R
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The assembly clearance for new guides is
0.022 -~ 0,055 mm (inlet valves) and
0.029 - 0.062 mm (exhaust valves). The maximum
wear limit is 0.15 mm.

If the guide-to~-valve clearance is too big
and cannot be eliminated by replacing the valve,
replace the valve guides with the aid of mand-
rel A.60153/R (Fig. 2-47).

To replace the two guides of the inlet and
exhaust valves in cylinders No.1 and No.4, unscrew
two studs of the camshaft bearing housing since
they interfere with the installation of the mand-
rel.

Drive in the valve guides complete with the
locking ring until the latter comes to bear
against the surface of the cylinder head.

Havihg pressed-in the guides, ream out their
holes with reamers A.90310/1 (inlet valve guides)
and A.90310/2 (exhaust valve guides). Then grind
the valve seat and bring the width of the working
face to the required dimensions specified above.

Valve Guide Oil-Deflecting Caps

In the oil-deflecting caps there should be
no exfoliations of rubber from the carcass, no
cracks and heavy wear of the working edge.

During engine repairs it is recommended that
the caps should always be replaced by new ones.

The damaged oil-deflecting caps can be
replaced without taking the cylinder head off the
engine. . For this purpose remove the camshaft bear-
ing housing, bring the piston of the correspond-
ing cylinder to TDC and remove the valve springs.
Then take off the damaged cap from the valve
guide and, using mandrel 41.7853.4016, fit on a
new cap.

Valve Levers

Examine the active surfaces of the lever
which are in contact with the valve stem, the cam-
shaft cam and the spherical end of the adjusting
screw. Replace the lever if these surfaces are
gcored or notched.

If the lever adjusting screw or iis bushing
is distorted, replace the faulty parts.

Yelve Springs

Make sure that the springs are not cracked
and have not lost their resilience. For this pur-
pose check them for defbrmation under load
(Figs 2-48, 2-49, 2-50).

Dimension A (Fig. 2-50) of the lever springs
(noncompressed) should be 35 mm and dimension B -
43 mm under a load of 63.5+11.5 N (6.35x11.5 kgf).

Cylinder Head Gasket

The surfaces of the gasket should be free
from any signs of damage. They should be smooth,
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Fig.2-48. Main Data for Checking the Valve Outer
Spring .
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Fig.2-49. Main Data for Checking the Valve lnner
Spring
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Fig.2=50. Checking the Valve Iever Spring:
A - free length; B — length under a load of
55¢6 N (5.5+0.6 kgf) ’

free of dents, cracks, swelling and fractures.
Exfoliation of the outer layers from the carcass
is impermiésible.

The edgings of the holes should have no
cracks, burns and exfoliations.

Checking the Valves for Tight Seating

Clean carefully the seats and valves and in-
stall the cylinder head on support A.60353
(Fig. 2-51).

Insert the valves into the corresponding
guides and stop the holes for the spark plugs
with stoppers A.60018.

Set tester A.60148 in the position shown in
Fig. 2-51 and, pressing the lever hard, keep forc--
ing in the air with a rubber bulb until the pres-
sure gauge reads 50 kPa (0.5 kgf/cmz); there
should be no pressure -drop within 10 s.

If the valve faces fail to be in tight con-
tact with the seats, the leakage of air will be
indicated by the pointer moving towards the zero
division. If so, grind again the valve face and
the seat in the cylinder head, trying to exert an
utmost care. C

'Tight seating of the valves can also be check-
ed by pouring kerosene into the inlet and exhaust
chambers of the cylinder head. There should be no
kerosene leaks through the valves in the course
of 3 minutes.
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Fig.2-51. Checking the Valves for Tight Seating:

41 - holder A.60041/2; 2 - tester A.60148; 3 - sup-
port A.60353; 4 — stopper A.60018 for spark plug
wells -
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Fig.2-52. Checking the Cylinder Head for Tightness”
on Tester A.60334: LR
1, 2, 4 - blank plugs; 3 - tester plate; 5 - flange '
with water inlet union ’

Cylinder Head Tightness Test

To check the cylinder head cooling jacket
hydraulically for tightness, proceed as follows:

- install the parts of tester A.60334
(Fig. 2-52) on the cylinder head;

- keep forcing water under a pressure of
0.5 MPa (5 kgf/cm2) by the pump into the cylinder
head. . s

There shall be no water leaks from the
cylinder head within two minutes. A cracked cylin-
der head must be replaced.

) CAMSHAFT AND DRIVE

The main dimensions of the camshaft and cam-
shaft bearing housing are given in Fig. 2-53 while
Fig. 2-54 illustrates a section through the cylin-
der head and block across the inlet valve.

Fig.2-53. Main Dimensions of Camshaft and of Bores
in Camshaft Bearing Housing )

Adjusting the Cam-to-Lever Clegrance

Adjust the clearances on a cold engine, first
adjusting the timing chain tension.After adjust-
ment, the clearance should be 0.14 to 0.17 mm.

Proceed as follows:

- turn the crankshaft clockwise until the
mark on the camshaft sprocket gets in line with
the mark on the bearing housing which will corres-
pond to the end of the compression stroke in No.J
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Fig.2-54, Cylinder Block and Head. Section Through
Inlet Valve: _ ;

1 - camshaft; 2 - valve lever; 3 - oil-defleci:ing
cap; 4 - inlet valve; 5 - adjusting bolt; 6= bolt
locknut; A - lever-to-cam clearance

cylinder. In this position adjust the clearance of

the exhasust valve in No.4 cylinder (8th cam) and
in the inlet valve of No.3 cylinder (6th cam);

- loosen the locknut of the valve édjusting
lever; )

- insert a flat feeler gauge A.95111 0.15 mm

"thick between the lever and the camshaft cam and
turn the bolt in or out with a wrench, securing
the bolt by the locknut until, with the locknut
tightened, the feeler gauge goes in with a slight
drag (Fig. 2-55);

- having adjusted the clearance in the ex-
haust valve. of No.4 cylinder and inlet valve of
No.3 cylinder, keep turning the crankshaft each
time through 180° and adjust the clearances in
the sequence specified in Table 2-5.

Table 2-5

Sequence of Valve Clearance Adjustment

Fig.2-55. Checking the Iever~to-Cam Clearance:
1 ~ feeler gauge 4.95111; 2 - adjusting bolt;
3 - adjusting bolt locknut

/?%Lﬂ&
AN
L ]

o
| #rarssssizegr.

NANRNANN AW

Fig.2-56. Chain Tensioner. Sectionalized:

1 - cap nut; 2 - tensioner.bodyi '3 - spindle;
4 - spring ring; 5 - plunger spring; 6 - washef;
7 = plunger; 8 - spring; 9 - retainer; 10-spring
ring

Cremkshaft | 223 O ComoresRt o | R usted valves
rotation No. -~ (cams)

0 4 8 and 6
180° 2 4 and T
360° 1 1 and 3
540° 3 5 snd 2

Fig.2=57. Camshaft and Accessory Drive Diagram:
1 = camshaft sprocket; 2 - chain; 3 - chain dam~-

Adjupting the Chein Tension
Loosen tensioner nut 1 (Pig. 2-56). This will
free spindle 3 and the chain will be tensioned by
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‘per; 4 - oil pump drive sprocket; 5 - crankshaft

sprocket; 6 - limiting pin; 7 - tensioner shoe;
8 - chain tensioner



shoe 7 (Fig. 2-57) which is acted upon by spring 8
(Fig. 2-56). ,

Turn the crankshaft 1-1.5 revolution in the
normal direction. The tensioner spring which
actuates the shoe will automatically set the
proper chain tension.

Tighten tensioher nut 1; as a result,
spindle 3 will be clamped by the collets of
retainer 9 so that on the running engine plun-
ger 7 will be loaded by spring 5 alone. This
spring forces the plunger off the head of spind-
le 3 and the clearance between the two is filled
with oil on the running engine, this o0il function-
ing as a shock-absorbing medium during chain
impaocts.

Due to a guaranteed clearance of 0.2 - 0.5 mm
between spindle.3 and plunger 7, in case of strong
chain impacts spring 8 starts functioning too.

Checking the Camshaft

The surfaces of the camshaft journals and
cams should be well polished and free from any
defects. If there are any traces of seizure, deep
scratches, or steps caused by wear, the camshaft
should be replaced.

Put the end journals of the camshaft on two
Vee blocks which rest on a surface plate and
check the radial runout of the intermediate
journals with an indicator; the runout.should not
exceed 0.02 mm.

Checking the Camshaft Bearing Housing

Wash and clean the camshaft bearing housing
and the o0il channels.

Check the diameter of holes in the supports.
If the clearance between the camshaft journals
and supports exceeds the 0.2 mm wear limit, the
bearing housing should be replaced.

' The internal supporting surfaces should be
smooth and free of scores. Replace the housing if
these surfaces are damaged.

Exemine the housing for cracks and replace
it, if cracked.

Chain Tensioner

Disassembly and assembly. To disassemble the
chain tensioner, remove cap nut 1 (Fig. 2-56),
retainer 9 and spring ring 4 then take out plun-
ger 7, spring 5 and spindle 3 complete with
spring 8 and washer 6.

To reassemble, reverse the disassembly
procedure. ’
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Fig.2-58. Main Data for Checking the Tensioner
Spring
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Fige2-59. Chain Wear (Stretching) Check Diagram:
1 - rollers \

Inspection. See that retainers 9 and spind-
le 3 are not scored and the mating surfaces of
the shoe and plunger are free of deep notches.
Replace any damaged parts. ’

The resilience of the tensioner spring
should be within the limits indicated in
Fig. 2-58. Replace the spring if it is weak.
Inspect the shoe and damper for heavy wear
and replace them, if necessary.

Camshaft Chain

Wash the chain in kerosene and examine its
links. The rollers and sideplates should be free
from chipping, cracks and other kinds of damage.

The chain is apt to become stretched in ser-
vice, It is considered serviceable if the ten-
sioner is capable of ensuring its adeguate ten-
sion, i.e. when the chain is stretched by not
more than 4 mm.

Check the stretching of the chain on a
device equipped with two rollers (Fig. 2-59) for
installing the chain. Stretch the chain with a
force of 300 N (30 kgf) then slacken it to 150 N
(15 kgf), repeat both operations and measure the
distance L between the roller axes.

The distance L between the roller axes for
a new chain is 495.3:g:? mm; replace the chain if
it is stretched to 499.4 mm.

Coat the chain with engine oil before in-
stallation on the engine. A
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COOLING SYSTEM

A diagram of the cooling system is shown in
Fig. 2-60.
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Fig.2-60. Schematic Diagram of Cooling System:

1 - heater; 2 - heater cock; 3 - carburettor‘ H

4 - cylinder head; 5 ~ pump; 6 - radiator cap;

7 - expansion tank; 8 ~ radiator; 9 - bypass; .
10 - thermostat; 11 - cylinder block; * Carburet-
tors 2107 have no provision for heating the throt-
tle housing

Checking the Level and Specific Gravity
] of Coolant

The quantity of coolant in the cooling system
is checked by watching the liquid level in the ex-
pansion tank. On a cold engine (15 - 20 °C) the
level should be 3 - 4 cm above the "MIN" mark on
the expansion tank.

Caution

It is good practice to check the coolant
level on a cold engine since the volume of heated
coolant increases so that its level in a hot en-
gine may rise congiderably.

If necessary, check the specific gravity of
coolant with a hydrometer. It should be
1.075 - 1.085 g/cm’ for "TOCOM A-40" liquid or
1.085 - 1.095 g/cm> for the "TOCON A-65" grade.

If the coolant leféliin the expension tank is
lower than prescribed and its specific gravity is
too high, add some distilled water. If the speci-
fic gravity is normal, add some coolant of the
grede contained in the system.

If the specific gravity of the coolant is
lower than prescribed for the cold season, take
care to replace it with a proper grade. '

Filling the Cooling System

As a rule, the cooling system is filled either

when the coolant has to be changed, or after engi-
ne repairs. To fill the system:

- remove the radiator and expansion tank
caps and open the heater cock;

= pour 10,7 1 of coolant into the radiator;
keep pouring until it starts flowing from the
radiator throat; then replace the radiator cap;

- pour the remaining coolant into the expan-~
sion tank and put in place its cap;

- run the engine for 1 - 2 minutes at idling
speed to remove any air pockets.

Allow the engine to cool down and recheck
the coolant level, If it drops below the prescrib-
ed mark and there are no leaks in the system, add
up the required amount of coolant.

Adjusting the Pump Drive Belt Tension

The itension of the belt should be checked by
measuring its segging between the generator and
pump pulleys or between those of the pump and
crankshaft. The tension is considered correct when
the belt sag A (Fig. 2-61) under a force of 100 N
(10 kgf) is within 10 - 15 mm and sag B is from 12
to 17 mm.

To tension the belt, loosen the generator
fastening nuts, push the generator away from the
ehgine and retighten the nuts.

Fig.2-61. Checking the Pump Drive Belt Tension

Coolant Pump

Disassemnmbly

To. disassemble the pump:

‘- 'detach the pump casing from cover 2
(Pig. 2-62);

- secure the cover in a vice, using soft
gaskets, and take the impeller from the shaft
with remover tool A.40026 (Fig. 2-63);

- remove hub 2 (Fig. 2-64) of the fan pulley
from the shaft with remover tool A.40005/1/5;

- remove lockscrew 9 (Fig. 2-62) and take
out the bearing with the pump shaft;

~ pull gland 11 out of casing cover 2.
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Fig.2-62. Coolant Pump. Longitudinal Section:

1 - casing; 2 ~ cover; 3 - fam shroud bracket;

4 - fan; 5 ~ pulley hub; 6 - strip; 7 - shaft;

8 - pulley; 9 ~ bearing lock screw; 10 — bearing;
11 - gland; 12 - impeller

Fig.2-63. Removing the Pump Impeller:
1 - remover tool; 2 - impeller

Inspection

Check the end play of the bearing. This
operation is mandatory when the pump was very
noisy in operation. The clearance should not ex-
ceed 0.13 mm under a load of 50 N (5 kgf). Replace
the bearing if the clearance is larger.

It is good practice to replace the pump gland
and the pump-to-cylznder block gasket during
repairs.

Exemine the pump casing and cover; there
should be no distortions and cracks.

VA_s sembly

To assemble the pump:

- using a mandrel, install the gland without
cocking into the casing cover;

= drive in the bearing with the shaft into
the cover, seeing that the lockscrew socket is in
line with the hole in the pump casing cover;
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Fig.2-64. Removing the Pulley Hub:
41 - pump casing cover; 2 - pulley hub; 3 - remover
tool
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Fig.2-65. Installing the Impeller on Pump Shaft
with Tool A.60430:

1 - support; 2. - pump shaft; 3 - pump casing cover;
4 - sleeve; 5 - gsetting screw

-~ turn in the bearing lockscrew and lock-
punch the socket along the contour to prevent the
screw from working loose;

- using installation tool A.60430 (Fig. 2-65),
force the pulley hub on the shaft.ensuring a
dimension 84.4+0.1 mm;

- = drive the impeller on the shaft with in-
stallation tool A.60430, ensuring a clearance of
0.9 - 1.3 mm between the impeller blades and the
pump casing;

-~ assemble the pump casing with the cover,
installing the gasket in between.

Thermogtat

Check the temperature at which the thermostat
main valve .starts opening and measure the travel
of the bypass valve.




Fig.2<66. Thermostat:

1 -"inlet pipe comnection (from engine); 2 - bypass
valve; 3 - bypass valve spring; 4 - sleeve; S5-rub-
ber insert; 6 - outlet pipe connection; 7 -~ main
valve spring; 8 - main valve seat; 9 - main valve;
10 - holder; 11 - adjusting nut; 12 - piston;

13 -~ inlet pipe connection (from radiator); 44-fil-
ler; 15 - case; D ~ coolant from engine; P — cool-
ant from radiator; H - coolant to pump

For this purpose place the thermostet on
BC-106 stand, immersing it into 2 tank with water
or coolant. Touch the indicator rod against the
bottom of main valve 8 (Fig: 2-66).

The initial temperature of the liquid in the
tank should be 73 - 75 °C. Raise the lighid tem-
perature grédually at the rate of 1 °¢ per minute

approximately, stirring the liquid constantly so
as to obtain uniform temperature throughout its
volume.

The temperature at which the valve staris
opening should be registered when the travel of
the main valve reaches 0.1 mm.

Replace the thermostat if the opening tem-
perature of the main valve is other than 81f5 °c

4
or the valve travel is shorter than 6.0 mm.

The simplest check of the thermostat can be
made directly on the car. Having started a cold
engine, hand-feel the radiator; if the thermostat
is in order, the lower tank of the radiator should
start getting warmer when the pointer of the
coolant temperature gauge is about 3 - 4 mm from
the red zone on the scale, ‘which corresponds to

80 - 85 °c.

Radiator

Removal from Car

To remove the radiator from the car:

~ take away the spare wheel and remove its
supporiing tube; ’

- drain the radiator and the cylinder block by
removing the drain plugs from the radiator bottom
tank and the cylinder block; open the heater cock
and remove the radiator filler cap;

Caution

To avoid damaging the radiator, unscrew the
bottom tank with one wrench, applying another one
to the plug union soldered into the radiator.
Unscrew the plug with a socket or box wrench so as
to protect the plug faces against damage.

- disconnect the coolant hoses from the
radiator;

- remove the fan shroud, first separating its
halves;

- unscrew the radiator-ito-car body bolts and
1ift the radiator out of the engine compartment.

Tightness Test

The rediator can be checked for tightness in
a water bath.

Plug the radiator pipe connections, feed in
air at a pressure of 0,71 MPa (1 kgf/cmz) and dip
the radiator into the water bath for at least
30 s. There should be no air leaks.

Minor leaks can be corrected by soft-solder-
ing; a heavily damzged radiator should be replaced
by a new one.

LUBRICATING SYSTEM

The main dimensions of the o0il pump and its
drive are given in Fig. 2-67.

Replacing the 0il

Change the 0il while the engine is gtill hot.
Wait at least 10 minutes =after opening the drain
hole to provide for complete drainage of oil.

While replacing the oil be sure to replace
the oil filter too. It can be unscrewed with the
aid of remover A.60312 (Fig. 2-4).

Install the filter by screwing it in hand~
tight.

During the 30000 km oil change (or earlier
if sticky resinous deposits are discovered on the



Fig.2-67. Bagic Dimensions of Oil Pump and Drive

camshaft bearing housing), it is good practice to
wash the lubricating system with BHWHI-BL oil in
the following order:

- stop the engine, drain the used o0il and,
without removing the oil filter, pour in the
detergent oil BHWHI-ONI to the "MIN" mark on the
0il dipstick (2.9 1);

- start the engine and run it idle for
10 minj

- drain all detergent oil and remove the old
0il filter; :

~ ingtall a new oil filter and pour in fresh
lubricating oil of the gfade suited to the season.

0il Pump

Removal and Installa-

tion

If the oil pump alone has to be repaired,
remove the engine from the car (see "Engine Remo-
val'), mount it on a turnover stand, drain the
engine sump, turn over the engine and remove the
0il sump. Then unscrew the oil pump fastening
bolts and take off the pump complete with the suc-
tion pipe. '

To install the pump, reverse the removal
operations. :

Disassembly and Assem-
bly

Clamp the pump in a vice taking care not to
damage the casing and do the following:

- unscrew the bolts and remove the suction
pipe complete with the reducing valve;
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Fig.2-68. Disagsembling the 0il Pump:
14 - reducing valve; 2 - sgpring; 3 - cover; 4 - cag-
ing; 5 - shaft

- remove pump casing cover 3 (Fig. 2-68) and
take the pump shaft with the drive pinion, then
the driven gear, from the casing.

To assemble, clamp the pump cautiously in a
vice and proceed as follows:

- install the drive pinion with the shaft
inio the pump casing and slip the driven gear on
the axle in the casing;

- install the dasing cover, the reducing
valve with the spring and fasten the suction pipe
to the pump casing. )

Note. The gears in The essembled pump should
rotate smoothly amd without jemming when the
drive shaft is being turned by hand.
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Checking the
Parts

Pump

‘Wash the parts of the disassembled pump in
kerosene or gasoline and blow them with compressed
air; then examine the pump casing and cover;
replace any cracked parts.

Using a set of feeler gauges, measure the
clearances between the gear teeth, also between
the outside diameters of the gears and the pump
casing walls (Fig. 2-69) which should be, respec-
tively, 0.15 mm (maximum permissible 0.25 mm) and
0.11 - 0.18 mm (maximum permissible 0.25 mm). If
the clearances exceed the permissible wear limits,
replace the gears or, if necessary, the pump
casing too.

Fig.2-69. Checking the Radial Clearance in Oil Pump

S<TE_

Fig.2-70. Checking the Axial Clearance in Oil Pump

Using a feeler gauge and siraightedge
(Pig. 2-70), check the clearance between the gear
faces and the surface of the casing; this clearan-
ce should be 0.066 - 0.161 mm (maximum permissible
0.2 mm).

If the clearance is larger than 0.2 mm,
replace the gears or the pump casing, depending on
whichevesr is worn heavier.

Measure the parts to determine the clearance
between the driven gear and its axle. It should be
0.017 = 0.057 mm (wear limit being 0.1 mm).
Besides, measure the clearance between the pump
shaft and the bore in the casing. This clearance
should be 0.016 - 0.055 mm (maximum permissible
0.1 mm). If the clearances exceed the wear limits,
replace the worn parts.

the
Valve

Checking Reducing

When repairing the oil pump, take care. to
examine the reducing valve. .Pay attention to the
condition of the valve and body surfaces since
possible dirt or deposits on the mating surfaces
may cause jamming. The mating surfaces of the
valve should be free from nicks and burrs which
may decrease pressure in the system.

Check the valve spring for resilience
against the data given in Fig. 2-71.

635402«
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Fig.2-71. Bagic Data for Checking the Reducing
Valve Spring

O0il Pump Drive Shaft and Gears

The shaft journals and the active surface of
the eccentric should be free from dents and
notches.

The teeth of the 0il pump and ignition dis=:
tributor drive geare should not be crumbled out;
in case of this defect replace either the shaft
or the gear.

0il Pump Drive Shaft Bushes

Check the inside diameter of the bushes,
their f£fit in the bores and alignment of the oil
hole in the front bush with the channel in the
cylinder block (turning of the bush). The inside
surface of the bushes should be smooth and‘free
of scores. o

Measure the diameters of the shaft and
bushes and determine the clearances between the
bushes and the bearing surfaces of the shaft. If
the clearance exceeds the 0.15 mm wear limit, also
if the bushes are damaged on the surface or loose
in the bores, replace them by new oneé.

Both installation and removal of the bushes
should be performed with driver A.60333/1/2
(Pig. 2-T72), observing the following points:
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Fig.2-72. Removal and Installation of Oil Pump
Drive Shaft Bushes:
1 -~ driver A.60333/1/2

Fig.2-73. Driving Out the Oil Pump and Ignition
Distributor Drive Gear Bush:
1 - driver A.60326/R

- the bushes must be pressed into their bores Oil Fump Drive Gear Bush

so that the oil hole in the front bush is lined up Check the bush for relisble press fit in the
with the lubrication channel in the cylinder block; bore. Replace the bush if its inside surface is

- after pressing in, the bushes must be rough and scored.
finish-machined to the exact inside diameter (for To force the bush in or out, use dri-
dimensions see Fig. 2-68). To ensure perfect axial ver A.60326/R (Fig. 2-73).
alignment of the shaft bushes, ream both of them After press-fitting, ream out the bush to
jointly with the aid of reamer A.90353. 16.016 - 16.037 mm.

CRANKCASE BREATHING SYSTEM

y Fige.2-74. Crankcase Breathing System:

A and B - operation of carburettor fume
valve unit at low (A) and high (B)
crankshaft speeds; 1 - oil separator

drain pipe; 2 - oil separator; 3 - bre-

J ather cover; 4 - gas drawout hose; 5 -

itk g

- flame arrester; 6 -~ drawout manifcld;

N

R F D

S

7 = air cleaner element; 8 -~ hose

T g 4

————

S

discharging gases into carburettor

e

after-throttle space; 9 -~ primary
\ throttle valve shaft; 10 - fume valve;

2 11 - fume valve groove; 12 - calibrated
orifice

'




Washing the System breather cover 3 and wash them with gasoline or
kerosene.

To wash the system, disconnect breathing
hoses 4 and 8 (Fig. 2-74) from the pipe connec-
tions, take flame arrester 5 out of hose 4, remove

It is also necessary to wash the carburettor
fume valve and the air cleaner spaces and pipes
which conduct the drawn-out gases.

FUEL SYSTEM

Air Cleaner Fuel Fump
To remove the air cleaner, take off its cover, The design of the fuel pump appears in
1ift out the cleaner elemeni, unscrew the fasten- Fig. 2~-77.
ing nuts (Fig. 2-76) and remove the clezner body
with the gasket. Now disconnect the hoses. { 7 3

position its cover properly. In summer (above
+15 °C) put the cover so that the blue mark A
(Fig. 2-75) is in line with black arrow 3. In
winter (below +15 °C) set the cover to align the
red mark B with the arrow.

When installing the air cleaner take care to ?

]
5

14

13

Fig.2~77. Fuel Pump:

1 ~ digcharge pipe union; 2 - filter; 3 - casing;

4% - suction pipe union; 5 - cover; 6 -~ suction
velve; 7 - rod; 8 - hand priming lever; 9 - spring;
10 - ecoentric; 11 ~ valve arm; 12 - operating
lever; 13 - lower cover; 14 - inner spacer; 15 -
outer spacer; 16 - discharge valve

Fig.2-75. Air Cleaner:

1= nut; 2 - cleaner coverj; 3-- indicating arrow;

4 - gummer air intake; 5 -~ cleaner body; 6 -winter

warm air feed hoge; A - blue mark "Summer"; B -red Checking the Pump

mark "Wintexr" Insufficient supply of gasoline to the car-

burettor may be caused by some fault of the fuel

.pump or by clogging or damage of the fuel lines.
. To identify the cause of the trouble, dis~-

connect the hose from discharge pipe union 1 and

work hand-priming lever 8 to see whether the fuel

is supplied at all. If not, disconnect the hose

from suction pipe union 4 and check for vscuum

built up at the outlet of this union. If vacuum

is created, the trouble should be traced to a

damaged pipe; if not, the pump is at fault..

Disassemnbdly, Inspection
and Checking of Parts

To disassemble the pump, unscrew the bolt of
cover 5, remove the cover and filter 2. Then

Fig.2~76. Removing the Air Cleaner. Arrows Show
remove the screws fastening the casing to the

Cleaner-to~Carburettor Fastening Nuts
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lower cover, detach these parts from each othér,
-take out the diaphragm unit and the spring.

Wash all the parts in gasoline and blow them
with compressed air.

Check the condition of the pump springs.

Look for probable jamming of valves. Examine
the disphragms. They should be free from cracks
and sge-hardening. )

After inspection replace all the woxrn or
damaged parts by new ones. The pump gaskets must
always be replaced by new ones; before installa-
tion, coat them with a thin layer of lubricent.

Installing the

Correct installsation of the fuel pump will
be ensured by using two of the following three
gaskets:

A ~ 0,27 - 0.33 mm thick;

B - 0.70 - C.80 mm thick;

¢ - 1.10 = 1,30 mm thick.

To install the pump, refer to Pig. 2-78 and
proceed as follows.

Pump

Fig.2-78. Diagram for Checking and Adjusting the
Trevel of Pump Drive Pushrod:

A - gasket 0.27 - 0.33 mm thick; B - gasket O. 70 -
0.80 mm thick; 4 - pushrod travel

Install the heat-insulating spacer on the
cylinder block, putting gasket B in between, and
place gasket A on the spacer surface contacting
the pump. Using fixture 67.7834.9506, measure
distance d (the minimum protrusion of the pump
1ifter, determined by slowly turning the craunk-
shaft). If distance d is within 0.8 - 1.3 mm,
secure the pump on the engine; if it is smaller
than 0.8 mm, replace gasket B by gasket A; if
distance 4 is lzrger than 1.3 mm, replace gasket B
by gasket C. Recheck distance d and secure the
pump on the engine. Remember that the pump and
the heat-insulating spacer should always be
separated by gasket A. )

Fuel Tank
Removal and Installation

o remove the fuel tank from the car:

- unscrew cap 6 (Pig. 2-79) of filler pipe 10
and drain gesolinej;

- remove the rear seat, turn off the fasten-
ing screws of the R.H. and L.H. linings -of the
whesl zrches and remove the R.H. lining;

- turn off the fastening screws and remove
the cover of the fuel tank compartiment; '

- remove the hoses which connect the fuel
tank with the filler pipe, disconnect the wires
and hose from the fuel level transmitter, unscrew

‘the fastening bolts and take out the tank.

To install, reverse the removal operations.

Cleaniling and Inspection

Remove the fuel level transmitter, wash the
tank through the filler pipe with a powerful jet
of a detergent solution so as to expel any sedi~
ment and dirt, then shake up the solution smartly,
drain it and airblast the tank. Repeat these
operations two or three times. ‘

Exemine the fuel tank closely along the
Jointing line, make sure there are no leaks and,
if necessary, scft—solder the leaky p01nt.

‘@@

Fig.2-79. Fuel Tank and Piping:

1 = fusel tank; 2 - fuel level transmitter;
3 = gagket; 4 - fuel pipe; 5 ~ fuel pump;
6 ~ cap; 7 - gasket; 8 - filler pipe seal;
9 - vent pipe connecting hose; 10 - filler
pipe; 11 - seal of filler and vent pipes

8 7 &




Caution

Soldering is permitted only on a thoroughly
washed tank containing no gasoline fumes which may
ignite during soldering.

Caiburettor

Up to 1980 the VAZ-2121 cars had been
equipped with carburettors 2106-1107010. This
number is cast on the lower flange of the car-
burettor body.

Beginning from 1980, -the VAZ-2121 cars have
been fitted with carburettors 2107-1107010-20
Jointly with the ignition distiributor
Type 30.3706~02 (2121-3706010-10) which incor-
porates a vacuum spark timer. However, some of the

cars may be provided with carburettor 2107-1107010-10

Jjointly with a conventional ignition distributor
(without the vacuum spark timer). On these car-
burettors the number is written on a nameplate
secured to the carburettor cover.

The carburettor 2106-1107010 is of the emul-
sion double-barrel downdraft type. It incorporates
a balanced float chamber and a system for drawing
the crankcase gases into the after-throttle gpace
(Fig. 2-80). The idling system has a heated zone
of the throttle valves and an electromagnetic
valve of the idling jet in the primary barrel
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Fig.2-80. Carburettor Main Metering System and
Econostat (econostat atomizer is in carburettor
secondary barrels In this diagram it is shown as
if being located in primary barrel):

1 - econosfat emulsion jet‘ 3 2 = econostat emulsi-
on channel “; 3 = maig)metgring~system air jet;a

4 =~ econostat air jet “; 5 - ecomostat fuel jet ’;
6 ~ needle valve; 7 - float pivot} 8 ~ needle ball;
9 - float; 10 - float chamber; 11 - main fuel jet;
12 ~ emulsion well; 413 - emulsion tube; 14 = piim-
ary throttle valve shaft; 15 - fume valve groove;
16 - fume valve; 17 - larger Vénturi; 18 - pmallexr
Venturi; 19 -~ atomizer

’5Not provided on carburettor 2406-1107010,

13 é f //// ‘
12 ] | 9
7N
3 ,,
i \
10 '

R

§ 8 7 & ]

Fig.2-81, Idling System of Carburettor 2106~
1107010z

1 - air jet; 2 ~ shut-off valve; 3 ~ fuel channel;
4 - emulsion well; 5 - throttle valve housing;

6 - primary throttle valve; 7 - screw-adjusted
hole; 8 - progresaion duty holes; 9 - throttle
housing heating channel; 10 - adjusting screw;

11 = emulsion channel; 12 -~ addition aeir adjusting
screw; 13 - .carburettor body cover

(Fig. 2-81). A system of levers ensures the succes -

sive opening of the throttle valves; the choke

valve has a -diaphragm-type mechanism for starting

a cold engine (Pig. 2-82). The diaphragm-type

mechaniceally-operated acceleration pump

(Fig. 2-83) supplies fuel into the primary barrel.
The carburettor 2107~1107010-10 is distin-

guished by different calibration data (see Tab-

le 2-6), provision of an enrichment device (eco-

nostat), pneumatically-operated secondary throttle

(Fig. 2-84) and a modified idling system
(Pig. 2-85). There is no heating of throttle
valve housing in these carburettors. The carburet-
tor 2107-1107010-10 is fully interchaggeable with
the 2106~1107010 model and can be ihﬁtalled on the
cars manufactured before 1980. X

The carburettor 2107-1107010-20 differs from
the 2107-1107010-10 model by different diameters
of some jets and a provision of a pipe for feed-
ing vacuum to the ignition distributor vacuum
spark timer. This carburettor can be used instead
of 2106-1107010 carburetiors on the cars turned
ocut before 1980. However, in this case the conven=-

‘tional’ignition distributor (without vacuum spark

timer) must be replaced by the ignition distribu-
tor Type 30.3706-02 with such timer.

The cars VAZ—21211‘are equipped with carburet-
tors 2105-1107010-20 though some of the cars can
be fitted with carburettors 2105-1107010-10 and
with ignition distributors without vacuum spark
timers.
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Pig.2-82. Choke Mechanism of Carburetiors
2106-1107010, Diagrammetic:
4 - choke control lever; 2 ~ choke valve; 3 -~cacr-
burettor primary barrel air horn; 4 -~ rods

" 5 - choke mechanism rod; 6 - diaphragm; 7 = aé-
justing screw; 8 - space communicating with af-
tep~throttle space; 9 - telescopic linkg 40 « pri-
mary throttle adjusting screw; 11 - throttle
velve opersting lever; 12 - sector; 15 - prinaxy
throttle ghafts; 14 - lever on primary throttle

" ghaft; 15 - secondary throttle shaft; 15 - sacond-
ary throttle; 17 - lever; 18 ~ carburettor body:
19 - lever; 20 - rod

12 1
11 2

Pig.2~83, Acceleration Pump. Diagremmatic:

1 - delivery ball valve; 2 -~ atomizer; 3'- fuel
channel; 4 - bypasé jet; 5 - float chamber; 6 ~ ac-
celeration pump operating sector; 7 — operating
lever; 8 - pump return spring:; 9 - diaphragm cup;
10 - pump diaphragm; 11 -~ inlet ball valve;

12 = pump vepour chamber '

-0 -

Fig.2=-84. Secondary Throttle Operating Mechanism of
Carburetiors 2107-1107010-10 and 2107-1107010-20:

41 -~ pnsumatic actuabtor jet in primary barrel ven-
turi; 2 - throttle valve operating lever; 3 - le~
ver rigidly linked with primary throttle shaft;

4 - gecondary throttle opening-limiting lever;

5 -~ pneumatic actuator jet in secondary venturi;

6 - lever spring-connected with lever 9; 7 ~ second-
ary throttle shaft; 8 -~ pneumatic actuator rod;

9 - gecondary throttle operating lever; 10 - va-
cuun channel to pneumatic actuator; 11 - rod bush~
ing; 12 - secondary throttle pneumatic actuator

Fig.2-85. Idling System of Carburettors 2107-
1107010~-10 and 2107-1107010-20:

1 = throttle valve housing; 2 - primary throttle;
3 - progressive duty holes; 4 - screw-adjusted
hole; 5 « alr inlet channel; 6 - mixture quambity
adjusting screw; 7 - air fuel ratio (mixture qhal—
ity) adjusting scrﬁw; 8 - idling system emulsion
channel; 9 - additional air adjusting screw®;

10 - carburettor body cover; 11 - idling systenm
air jet; 12 - shutoff valve; 13 - idling system
fuel channel; 14 - emulsion well

e —
Installed on some carburettors.




As distinct from the carburettor 2107-1107010-20,
the carburettor 2105-1107010-20 has different dia-
meters of some jets, starting clearances of the
throttle and choke valves and has no idling shut-
off valve. Adjustments of this carburettor are the
seme as those for the Model 2107-1107010-20.

The calibration data of carburettors are
suamarized in Table 2-6.

~

on limiting plastic bushings which allow the
screws to be turned through half a revolution
oniy. If the CO content in the exhaust gases can-
"ot be adjusted with these bushings in position,
turn off the screws until the bushing heads are
broken, remove the screws, take off their bushings
and turn the screws back into the carburettor.

Carburetior Calibration Daia

Table 2-&

Parameters

2106-1107010

2107-1107010-10

2105-1107010-10

2107-1107010-20 2105-1107010-20
1st 2nd 1st 2nd 18t 2nd
barrel barrel barrel barrel barrel barrel
Venturi diasmeter, mm 23 24 22 25 21 25
llixing chamber diameter, mm 32 32 28 36 28 32
Mixtare atomizer calibration number 4 4 3.5 4.5 3.5 4.5
Diameter of main fuel jet, mm 1.30 1.40 1.12% 1.50 1.07%  1.62
Diameter of main air jet, mm 1.50 1.50 1.50 1.50 1.70  1.70
Bmulsion tube calibration number 15 F 15 F 15 F 15 F 15 F 15
Diameter of idling and progression system fuel 0.45 0.60 0.50 0.60 0.50 0.60
jet, mm
Diameter of idling and progression system air 1.70 0.70 1.70 0.70 1.70 ©0.70
jet, mm
Diemeter of orifice of acceleraticn pump atomi=- 0.40 - 0.40 - 0.40 -
zZer, -mm :
Diameter of acceleration pump bypass jet, mm 0.40 - 0.40 - 0.40 -
Capacity of acceleration pump per 10 full '+25 % - 7425 % - 7425 % -
strokes, cm3
Diameter of econostat fuel jet, mm - - - 1.50 - 1.50
Diameter of econostat air jet, mm - - - 1.20 - 1.20
Diameter of econostat emulsion jet, mm - - - 1.50 - ~1.50
Diameter of choke mechanism air jet, mm 0.70 - 0.70 - 0.70 -
Diameter of secondary throttle pneumatic actuator - N 1.50 1.20 1.20 1.00
jet, mm
Distance from float to carburettor cover with 6.5-0.25 6.5-0.25 6.5-0.25
gasket (Dimension A, Fig. 2-89), mm
Clearances at the valves foriadjusting the choke
mechanism (Fig. 2-100), mm:
choke valve (clearance B) T7+0.25 5.5+0.25 5+0.5
0.85-0.95 0.9-1.00 0.7-0.8

throttle velve (clearance C)

% 1.15 mm for carburettor 2107-1107010-10; 1.09 mm for carburettor 2105-1107010~10,

Adjusting the Engine

Idling Speed

The idling speed adjusting el:zments
(Figs 2-86 and 2-87) include air-fuel ratio
adjusting screw 2 and mixture quantity adjusting
screw 1.

To prevent the Owner from interfering with
the factory setting of the carburettor, screws 1
and 2 of carburettors 2107-1107010-10 and
2107=1107010-20 (screw 2 of carburet-
tor 2106-1107010 only) are provided with pressed-

Note. The bushings instélled at the Manufac-
turing Plant are blue while ‘those insta}led at

Service Stations, red.

The idling speed should be adjusted on a warm
engine (coolant temperature 90 - 95 °¢ or oil tem-
perature 75 - 90 °C) with well-adjusted valve
clearances and a correct spark advance angle.

To ‘adjust, proceed as follows:

2106-1107010 carburettors

Using screw 1 (Fig. 2-86), set a crankshaft
speed of 12 - 13.3 8~ (720 - 800 rpm) as read by
the stand tachometer.
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Fig.2-86. Idling System Adjusting Screws in Carbu-
rettors 2106-11070103
4 - mixture quantity adjusting screw; 2 - air-fuel
ratio adijusting screw:

Fig.2-87. Idling System Adjusting Screws in Car-
burettors 2107-1107010-10 and 2107-1107010-20:

1 - mixture-quantity adjusting screw; 2 - air-fuel
ratio (mixture quality) adjusting screw

Rotating serew 2, bring the concentration of
co® in the exhaust gases to 1.5 - 2.5 % at the
given position of the throttle valve.

Using screw 1, bring the crankshaft speed
amain to 12 - 13.3 871 (720 - 800 rpm).

If necessary, restore the concentration of
CC to 1.5 - 2.5 % with screw 2.

Press the plastic limiting bushing on screw 1
as shown in Fig. 2-88 b.

Carburettors 2107-1107010-10 and

2107-1107010-20

Using screw 1 (Fig. 2-87) bring the crank-
shaft speed to 13.6 = 15 s~1 (820 - 900 rpm) as
read by the stand tachometeri "~ -

% poduced to 20 °C and 1013 GPa (760 mm Hg).

¥

Fig.2-88. Installation of Iimiting Bushings on Idl-
ing System Adjusting Screws

a - on mixture quantity adjusting screw; b - on
air-fuel ratio adjusting screw

Rotating screw 2, bring the concentration of
co® in the exhaust gases to 0.5 - 1.2 % at a given
position of screw 1.

Rotate screw 1 to restore the crankshaft
speed to 13.6 - 15 s~1 (820 - 900 rpm).

If necessary, rotate screw 2 to restore the
concentration of CO to 0.5 = 1.2 .

Press the plastic limiting bushings on the
screws, orienting the bushing slots relative to
the locating projections as shown in Fig. 2-88.

Adjusting the
in Float

Fuel Level
Chamber

The fuel level required for normal function-
ing of the carburettor is ensured by correct set-
ting of the serviceable elements of its needle
valve (Fig. 2-89).

The dietancé between the float and gasket 10
contacting the carburettor cover (dimension A)

=

Fig.2-89. Float Chamber Fuel Ievel Adjustment:
1 - carburettor cover; 2 - needle valve seats
- stop; 4 - needle valve; 5 - needle ballj
needle yoke; 7 ~ float arm; 8 - tongue;

- float; 10 - gasket

3
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should be 6.5+0.25 mm; this distance can be
adjusted by bending tongue 8. The bearing surface
of the tongue should be perpendicular to the
needle valve axis and free from jags and dents.

To check this distance, use gauge 67.8151.9505.
Hold the body cover vertically, with float ton~
gué 8 touching lightly upon ball 5 of needle
valve 4 without sinking it.

The maximum travel of the float (8+0.25 mm)
can be adjusted by bending stop 3. Needle retumm
yoke 6 should not interfere with the free movement
of the float.

Install the carburettor cover and make sure
that the float moves clear of the float chamber
walls.

Note. The setting of the float must be check-
ed whenever the float or the needle valve is rep-
laced; in the latter case the valve sealing gasket
must also be replaced.

Carburet -
Linkage

Adjusting t he
tor Control

With accelerator pedal 9 fully depressed
(Fig. 2-90) the primary throtile valve should be
wide open and the throttle valve lever should
have no additional travel. Vhen the pedal is
released, the throttle valve should be tightly
closed. If theae requirements are not satisfied,
the position of the pedal and throttle valve can
be coordinated by changing the length of link 2
which is done by screwing its head on or off.
Simultaneously check and, if necessary, adjust the
length of link 1. The centre~to~centre distance of
-.its.heads should be 80 mm.

Fig.2-90. Carburettor Control Iinkage:
1 - cross lipnk; 2 - longitudinal link; 3 - link
fastening shackle; 4 - choke cable; 5 and 7 -
seals; 6 ~ cable knob; 8 - lock washer; 9 - ac=-
celerator pedal; 10 - return spring; 11 - lever;

12 - shaft; 13 -~ shaft bracket; 14 -~ lever;

15 - intermediate lever; 16 - returr spring fasten—-
ing screw; 17 - return spring

The cable and its casing should be positioned
so that the choke valve is fully closed when
Xknob 6 is pulled all the way out and fully open
when the knob is pushed in.

Removal an d Installation
o f Carburettor

Remove the air cleaner.
Digconnect link 1 and return spring 17 from
the throttle valve operating lever (Fig. 2-90).
Detach choke cable 4 from the carburettox.
Disconnect the hoses from the carburettor.
Stop the ends of the fuel and coolant -hoses to
rule out leakage of fuel and coolant,
Remove the carburettor. Stop the inlet hole
of the inlet manifold with a plug. '
) To install the carburettor, reverse the
removal operations. After ingtallation, adjust the
throttle controls and the idling speed of the
engine.
t he

Disassembling Car~

fh nrettor

Remove Teturn spring 7 (Fig. 2-91) of the
lever limiting the opening of secondary throttle.
Undo and detach link 8 from the throttle
valve lever.

Disconnect pneumatic actuator rod 9 from the
secondary throttle operating lever®.

Compress the spring of telescopic link 4 and
disconnect ‘it from three~arm lever 3.

%covburettors 2107-1107010-10 and 2107-1107010-20,
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Fig.2;9ﬂ. Carburettor 2107-1107010-20 Viewed from
Throttle Control ILinkage:

4 - choke valve; 2 - choke mechanism; 3 - choke
valve control lever; 4 - telescopic link; 5 = pri-

mary throttle operating lever; 6 - secondary throt-

tle opening limiting lever; 7 = return spring;
8 = link éonnecting primery throttle with choke
mechanism control; 9 - pneumatic actuator rod;
10 «~ pneumatic actuator

Fig.2~92.. Carburettor Cover Parts:

4 - adjusting screw; 2 ~ choke mechanism cover;

3 - spring; 4 -~ diaphragm; 5 - diaphragm rods;

6 - choke mechanism body; 7 - telescopic link;

8 - choke valve shaft; 9 - choke valve; 10 - car-
burettor cover; 11 - gasket; 12 ~ filter; 13-fil-

ter plug; 14 - needle valve seat; 15 - needle valve;

valve; 16 - float pivot; 17 - float; 18 — gasketb;
19 - choke mechanism link

Detach the cover with the gasket from the
carburettor body, trying not to damage the cover
and the float. ,

Remove the fastening screws, disconnect the
throttle valve housing from the carburettor body,
tgking care not to damage the air-fuel passage
adapter bushings pressed into the carburettor
body, and the bushing gockets. Detach cautiously
the heat-insulating gasket.

Disassemble the carburettor cover
(Fig. 2-92): _

- carefully push float pivot 16 with a mand-
rel out of the brackets (in the direction of the
cut-out bracket) and pull out the pivot with un-
serrated flat-nose pliers. Remove the float and
needle valve 15 taking care not to damage the
float tongues;

- remove cover gasket 11, unscrew needle
valve seat 14, unscrew plug 13 and take out fuel
filter 12;

- disconnect telescopic link 7 and choke
mechanism link 19 from the lever of choke valve
shaft 8;

- turn off two screws of choke mechanism
body 6 and remove the latter;

- remove three screws of mechanism cover 2
and take off the cover with adjusting screw 1 and
spring 3;

- Temove diaphragm 4.

Disassemble throttle valve housing
(Fig. 2-93): :

= turn off idling mixture quality adjusting
screw 18; S

- remove the fastening ‘screws of idling mix-
ture quantity adjusting screw bushing 17
(Fig. 2-94) and take it off .complete with
acrew 16%; : ‘
#garburettors 2107-1107010-10 and 2107-1107010-20+
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Fig.2-95. Body Parts of Carburettors 2106=-1107010:

1 - choke coﬂtrol cable casing screw; 2 - ceable
casing bracket; 3 - cable fastening screw;

4 - choke valve operating lever return sprring;

5 - gecondary barrel progression system fuel jet;
6 - fuel jet body; 7 - smaller Venturi; 8 -~ acce-
leration pump atomizer; 9 - valve-screw of accele-
ration pump; 10 - secondary barrel main air jet;
M - aecohdary barrel emulsion tube; 12 - primary
barrel main air Jjet; 13 - primary barrel emulsion
tube; 14 - acceleration pump adjusting screw;

Assembling t he
rettor.

Carbdbu-~

To assemble the carburettor, reverse the
disassembly operations, observing the following
points:

- the float should rotate freely on its
pivot, without rubbing against the chamber walls;

- the needle valve should slide. easily in
its socket, without cocking and jemming and the
valve drive link should not interfere with the
movement of the float tongue.

To avoid confusing the jeis of the primary
and secondary barrels at assembly, take a note of
their markings and install them in conformity
with the table of calibration data given at the
beginning of this chapter.

Main air jets 3 (Fig. 2-80) are marked on’
the upper surface of their heads. (e.g. "150")

15 - secondary barrel main fuel jet; 16 - primary
barrel main fuel jet; 47 - acceleration pump re-
turn spring; 18 - acceleration pump diaphragm;

19 -~ acceleration pump cover; 20 - shutoff valve;
21 - idling fuel jet in shutoff valve; 22 - car- _-
burettor bodys; 23 - throttle valve opening adjust-
ing screw; 24 - lock spring; 25 - throttle valve
operating rod; 26 - choke valve operating lever;

27 - lever screw

which denotes the diameter of the jet'orifice
(1.50 mm).

Main fuel jets 11 YVear figures on the side
surface ("130") which likewise denote the diame-
ter of the jet orifice (1.30 mm).

Enulsion tubes 13 are marked on the cylin-
drical’ surface in the lower part. The figures on
the tubes (e.g. "F15") stand for the tube calibra-
tion number.

Smaller Venturis 18 also bear figures (e.g.
ngn) which denote the calibration number of -the
atomizer orifice.

The idling fuel jets have figures punched on
the cylindrical band (e.g. "45" or "60"); these
figures denote the diameter of the orifice (0.45
0r-0.60 mm).

Installing the pneumatic actuator of the
secondary throttle valve. To connect rod 8
(Fig. 2-84) to lever 6 on the secondéry throttle
valve shaft, proceed>as follows:
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Fig.2-96. Body Parts of
10 and 2107-1107010-20:

1 ~ secondary throttle pneumatic actuator rod;

2 - pneumatic actuator body; 3 - diaphragm; 4 ~pneu-
matic actuator cover; 5 - secondary barrel progres-
sion system fuel jet; 6 — fuel jet Dbody; 7 - smal-
ler Venturi; 8 - acceleration pump atomizer; 9-ac=’
celeration pump valve-screw; 10 - secondary barrel
main air jet; 11 — secondary barrel emulsion tubej;
12 - primary barrel main air jet; 13 -~ primary bar-
rel emulsion tube; 14 - secondary barrel main fuel

\\\\

Fig.2-97. Carburettor Shutoff Valve

1 - idling fuel jet; 2 ~ needle; 3 - sealing ring;
4 - valve body; 5 ~ contact plate; 6 ~ coil; 7 -
coil housing; 8 - plug; A = jet calibrated orifice;
B ~ fuel outlet hole into idling system emulsion
channel

Carburettors 2107-1107010~

jets 15 - primary barrel main fuel jet; 16 - acce-
leration pump adjusting screw; 17 - primary barrel
idling system fuel jet; 18 - shutoff valve; 19~ac-
celeration pump return spring; 20 - acceleration
pump diaphragm; 21 - acceleration pump cover;

22 - primary barrel smaller Venturij; 25 - choke
valve lever return spring; 24 - choke valve operat-
ing lever; 25 - choke valve lever return spring;

26 - throttle valve return spring bracket.

- turn the secondary throttle valve to.a ver-
tical position; '

- press pneumatic actuator rod 8 all the way
and, holding bushing 11 against turning, turn the
rod in or out thus adjusting its léngth until the
hole in the end of rod 8 gets in line with a pin-
on lever 6:

- slip rod 8 bn the pin of lever 6 and secure
with a lock washer;

~ fasten rod 8 with a locknut, using another
wrench to keep bushing 11 against turning.
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Flg.2—98. Adjusting Full and Part-Way Opening of
Throttle Valves in Carburettor 2106-1107010:

a = adJuStng bart-way opening of primary throttle;
b - adjusting position of secondary throttle

1 - lever on secondary throttle shaft; 2 - second-
ary throttle operating lever; 3 — lever linked
with primary throttle shaft; 4 - throttle cperat-
ing lever; 5 - primary throttle; 6 - secondary
throttle

Post-Assembly Adjust -
Checks o f
Carburettor

ments an d
Pogition of throttle valves of carburet-

tor 2106-1107010. With lever 4 (Fig. 2-98) in a

position where the upper lug of lever 3 contacts

lever 2, the primary throttle should be partially
open (7i0'25 mm). This opening can be adjustcd by
bending the upper lug of lever 3.

Both throttle valves should te fully open when
lever 4 is turned to the extreme position in which
the lug ofr lever 3 bears against a special hoss on

- the throttle valve housing (Fig. 2-98 b).

This position of the throttle valves should
be adjusted by bending the lower lug of lever 3.

Position of throitle valves of carburet-
tors 2107-1107010-10 and 2107-1107010-20. Check
the throttle valves for full opening by turning
their operating levers all the way.

The maximum opening of the primary throttle
(1it 0.5 mm) should be adjusted by bending the
lower lug of lever 3 (Fig. 2-99).

The maximum opening of the secondary
throttle (17+0.5 mm) should be adjusted by screw-
ing the pneumatic actuator rod in or out.

The part-way opening of the ﬁrimary throttle
at which the upper lug of lever. 3 contacts
lever 2 (Fig. 2-99) should be 6+0.1 mm. This dis-
%ance is adjusted by bending the upper lug of
lever 3.

Fig.2=99. Adjusting the Position of ThrJttle Valve
in Carburettors 2107-1107010-10 and 2107-1107010-
20:

& ~ primary throttle partly open; b - throttle
valves fully open; 1 - lever on secondary throttle
shaft; 2 - lever limiting secondary throttle open-
ing; 3 - lever rigidly comnected with primary
throttle shaft; 4 — throttle operating lever;

5 - primary throttle; 6 - secondary throttle

Choke mechanism. When lever 1 (Fig. 2-100) is
turned all the way counterclockwise, the choke
valve should be tightly closed. In this position.
of the lever the end of rod 3 should be located in
the end of the slot of choke mechanism rod 4,
without moving the latter. This requirement can be
met by bending rod 3.

When the choke valve is tightly closed, the
primary throttle valve must be partly open, i.e.
through 0.85 -~ 0.95 mm (clearance C is the dig-~
tance between the valve and chamber wall at the
progression holes of the idling system). This
clearance can be adjusted by bending link 7.

A completely closed choke valve shgdld be
opened to 7+0.25 mm (clearance B) by choke mecha-
nism rod 4 when the latter is shifted by hand all
the way to the right. This opening can be adjust-
ed by screw 5.

In carburettors 2107-1107010-10 and
2107-1107010~20 clearance B should be 5.5+0.25 mm
and clearance C, 0.9 - 1.0 mm.

Acceleration pump capacity. This should be
measured within ten complete strokes (turns) of
throttle valve.operating lever 4 (Fig. 2-99). The
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Fig.2-100. Adjusting the Choke Mechanism Controls:
1 - choke valve operating lever; 2 ~ choke valve;
3 - choke mechanism link; 4 - choke mechanism
rod; 5 - adjusting screw; 6 - primary barrel
throttle valve; 7 ~ throttle valve operating link

EXHAUST

The exhaust gases are discharged from the
engine throughkthe exhaust manifold, muffler in-
let pipe 1 (FPig. 2-101), auxiliary muffler 6 and
main muffler 7. o

The joint between the exhaust manifeld and
muffler inlet pipe flanges is sealed by gasket 2.
The muffler pipes are interconnected by clamps 5.

‘The mufflers and their pipés are suspended

Fig.2-101. Exhaust System:
4 - muffler inlet pipe; 2 ~ gasket; 3 - inlet pipe

fuel discharged from the pump atomizer during these
ten strokes should be collected into a measuring
tube. Its volume should range from 5.25 to

8.75 em’.

Before the checks, make ten trial strokes of
lever 4 in order to f£ill up the acceleration pump
passages.

Tightness of the needle valve should be
checked on a stand which is capable of delivering
fuel to the carburettor under a pressure of
30 kPa (3 m H,0). After the fuel level has settl-
ed in the test tube of the stand, it must not
drop within 10 - 5 a. If the level drops, this
should be attrisu:ed to the leakage of fuel
through the needle valve.

SYSTEM

from the car at three points.

The inlet pipe is fastened to bracket 4 which
ig mounted on the gearbox rear cover. The main
muffler is fastened to-the body floor by iwo
straps while the tail pipe, by rubber pad S.

The welded mufflers complete with pipes con-
stitute inseparable units and, in case of failure,
should be replaced by new ones.

gy,

to gearbox clamp; 4 - inlet pipe to gearbox
bracket; 5 - muffler pipe connecting clamp;

6 - front auxiliary muffler; 7 - main muffler;
8 - main muffler fastening strap; 9 — tall pipe

fastening pad
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Section III
POWER TRANSMISSION

CLUTCH

The design of the clutch is illustrated in Fig. 3-1.

Fig.3=1. Clutch Assembly:

1 - bleeder pipe union; 2 - central pressure
spring; 3 - pressure spring stepped rivet; 4-pres-
sure plate; 5 - driven disc; 6 - flywheel;

7 - clutch housing; 8 - clutch cover to flywheel
bolt; 9 - gearbox clutch shaft; 10 - clutch
release collar; 11 - release yoke; 12 - release
yoke ball support; 13 - release collar bearing;
14 - pressure spring thrust flange; 15 - release
yoke cover; 16 - release yoke spring; 17 = pres-
sure spring supporting ring; 18 - clutch cover;
19 - release yoke pushrod; 20 - adjusting nut;
21 = lock put; 22 - bolt; 23 - clutch operating
cylinder; 24 - release yoke pull-back spring;

25 - pull-back spring shackle

Trouble Shooting

Cause of trouble Remedy
Clutch Drags
1. Exceéssive clearances in clutch control meche- 1. Aéjuet clutch control mechanism
nism
2. Distortion of driven disc (face runout over 2. Straighten or replace disc
0.5 m=)
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Continued

Cause of trouble I

Remedy

3. Roughness of driven disc facings

4. Loosening of rivets or breaking of driven disc
facings

5. Jamming of driven disc hub on gearbox clutch shaft
splines

6. Breaking of plates connecting thrust flange with
clutech cover

T. Air in hydraulic system
8. Fluid leaks from joints or damaged pipes of hyd-
raulic system

9. Fluid leaks from master or operating cylinder

10. Clogging of hole in reservoir cover causing
depression in master cylinder and infiltration of
air into cylinder through seals

11. Poor tightness caused by soiling or wear of mas-
ter cylinder front sealing ring

12. Loosening of pressure spring rivets

13. Warping or wear of pressure plate

7.
8.

9.

1.

12.

13.

Clutch Slips

1. No clearances in clutch control mechanism
2. Heavy wear or burning of driven disc facings

3, 0iling of driven disc facings, flywheel surfaces
and pressure plate :

4. Clogging of master cylinder compensating hole

5. Clutch control mechanism damaged or jammed

1.
2.

3.
4.
5.

Replace faéings or driven disc assembly
Replace facings, check face runout of disc

Clean splines and coat them with lubri-

cant JICI[-15 or JuTon-24. If jamming is caused
by crushing or wear of splines, replace clutch
shaft or driven disc

Replace clutch cover complete with pressure
plate ‘

Bleed hydraulic system
Tighten joints, replace damaged parts, bleed
hydraulic system
Replace sealing rings, bleed system
Clear up hole in reservoir cover, bleed hyd-
raulic system

Clean sealing ring or replace, if worn

Replace clutch cover complete with pressure
plate )

Replace clutch cover complete with pressure
plate '

Adjust clutech control mechanism

Replace friction facings or driven disc as-
sembly

Wash oiled surfaces carefully with white spirit,
eliminate cause of oiling

Wash cylinder, clear up compensating hole
Eliminate jamming

Jerky Engagement of Clutch

1. Driven disc hub seized on clutch shaft splines

2. 0iling of driven disc facings and of flywheel and
pressure plate surfaces

3. Jamming in clutch control mechanism

4., Heavy wear of driven disc facings

5. Loosening of driven disc facing rivets

6. Pressure plate warped or its surfaces damaged

Noisy Clutch

1.

Clean splines, lubricate them with JCI-15 or
Jiwrom~-24 lubricant. If seizure is caused by
crushing or wear of splines, replace clutch
shaft or driven disc

Wash oiled surfaces carefully with white spirit
and eliminate cause of oiling

. Replace distorted parts. Eliminate causes of

jamming

Replace facings with new ones, check condition
of disc surfaces

Replace faulty rivets-and, if necessary, facings
Replace'clutch cover complete with pressure
plate

Release

1. Wear, damage, or lubricant leaks from clutch
~ release bearing i
2. Wear of gearbox clutch shaft front bearing

1.

2.

- D2 =

Replace bearing

Replace bearing




Contimued

Cause of trouble

Remedy

Noisy Clutch Engagement

1. Breaking or loss of resilience of driven disc
damper springs

2. Clutch release yoke return spring broken, lost
its resilience or came off its hook

3. Breaking of plates connecting pressure plate with

cover

1. Replace driven disc assembly
2. Fasten spring as required or replace by new one

3. Replace clutch cover complete'with pressure
plate ' '

Adjusting the Clutch Control Mechanism

To adjust the clutch contirol mechanism, per-
form the following operations:

~ 8et a clearance of 0.1 - 0.5 mm between
the pushrod and piston of the master cylinder
(Fig. 3-2). This clearance, required for a comple-
te release of the cluteh, is adjusted by clutech
pedal stop 5. The clearance can be determined by
the free travel of the pedal which is equal to ’
0.4 - 2 mm;

- adjust the free travel of the operating
cylinder pushrod (4 to 5 mm) with nut 5 (Fig. 3-3)

.,__-_____,L;"§

which is fixed by locknut 6. The free travel of
the pushrod is checked with a speecial templet.

On completion of these adjustments the free
travel of the clutch pedal (before releasing the
clutch) should be 25 to 35 mm. -

Bleeding the Hydraulic Clutch System

Penetration of air into the hydraulic clutch
system can be diagnosed by incomplete disengage-
ment of the clutch as well as by a "soft" or
"sinking" pedal. ‘

To bleed the hydraulic system:

|

Y77

18 18 17 15 51% 1312 11104

-~ 9
01-05

s‘?"l

8

,fy‘b‘)

Fig.3-2. Clutch Pedal and Master Cylinder:

1 - clutch and brake pedal bracket; 2 - hook;

3 = clutch pedal servo spring; 4 - clutch pedal
retracting epring; 5 ~ c.utch pedal stop;

6 -~ clutch pedal; 7 = pushrod; 8 - boot; 9-lock-
ing ring; 10 - pushrod piston; 11 - sealing ring;
12 -~ mester cylinder piston; 13 - inlet hole;

1% - seaiing ring (circular valve); 15 - piston
bypass hole; 16 - cylinder working chamber;

17 - piston retracting spring; 18 - gasket;

19 - plug; 20 - master cylinder barrel; 21 - by-
pass hole; 22 ~ pipe union gasket; 23 — pipe
union; 24 - lock washer
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When bleeding, observe the following points:

- the fluid level in the reservoir should be
ebove the hole of the tube leading to the magter
cylinder; h o

- the end of the bleeder hose should be con-
stantly immersed in fluid. '

After bleeding, bring the fluid level in the
reservoir to the lower edge of the filler throat.

Removing and Installing the Clutch

Removal. First remove the gearbox (see
nGearbox"). Unscrew the bolts and take off the
cluich cover complete with the pressure plete. Do

not 1ift this unit by gripping the thrust flange
of the pressure spring. :

Installation. To install, reverse the removal
operations and observe the following points:

- ¢rmmine the bearing in the end of the en-
gine crankshaft and replace it, if necessary;

- oxamine the splines on the driven disc hub

and on the gearbox clutch shaft, clean the splines

- \ end coat them with a thin layer of consistent
\ A\ grease JCI[-15 or JIHTON-24;
__‘j:i ) - position the protruding part of the driven
7 6 5 i disc hub with the circular groove towards the gear=-

box and alipgn the disc relative to the bearing with
the a@id of mandrel A.70081 which imitates the

Fig.3-3. Cluteh Operating Cylinder and Release splined end of the gearbox clutch shaft (Pig. 3-4).

Yoke:

4 - clutch releese bearing; 2 - ball support;

3 - release yokej 4 - pushrod; 5 - adjusting nut;
6 - locknut; 7 ~ retracting spring; 8 - barrel
plug; 9 - bleeder pipe union; 10 = cylinder bar-
rel; 11 - seallng ring; 12 - boot; 13 - piston;
A4 - seal; 15 - plate;-16 = spring; 47 -~ support-
ing washer; 18 = locking ring

- = clean the yeservoir and the bleeder union
of dust and dirt;

- check the fluid level in the hydraulic
reservoii and top up, if necessary;

- put a hose on the head of the opersting
cylinder bleeder pipe union 9 (Fig. 3-3) eand dip
its other end into a vessel with hydraulic fluid
(30 - 50 8);

Fig.3~4. Aligning the Driven Disc with Mandrel

- turn off pipe union 9 1/2 - 3/4 of a revo- A.70081: )
lution and keep depressing the pedal sharply and 2 ;ozgiwheel, 2 - clutch assembly; 3 - mandrel

relessing it smoothly until air bubbles cease 10
emerge from the hose;

- depress the pedal and screw the pipe union
all the way in. Take off the hose and put the
union boot in place.

if air bubbles continue to emerge from the
hope after prolonged bleeding, check the joinis
for tighiness and exemine the pipes for cracks or
dripbing at the jointa with the pipe unions. The

Clutch - Checks
The clutch must be inspected and checked on a
base plate shaped like an engine flywheel and
provided with & metal spacer ring 4 (8.2 mmthick)
instead of the driven disec (Fig. 3-5). Secure the
cluteh cover and make four release strokes,

air may penetrate through faulty gealing rings of
the master or operating cylinders.

applying a load not exceeding 1400 N (140 kgf) 1o
the thrust flange of the pressure spring. A 8-mn
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Fig.3~5. Clutch Checks:
1 = pressure spring thrust flange; 2 - central
Pressure spring; 3 - pressure plate; 4 - ring

release stroke should correspond to 1.6 - 1.7 sm
travel of the pressure plate (the miniwum perais-
sible travel being 1.4 mm).

The distance from the base plate to the work-
ing surface of the friction ring on the thrust
flange should be 40 - 43 mm. In the course of scr-~
vice this distance is apt to grow due to wear of
the clutch plates. As soon as it reaches 48 mm  r
the pressure plate travel becomes small:=r than
1.4 mm, the clutch cover must be replaced complet=
with the pressure plate.

Replace the friction facings of the driven
disc if they become cracked, scored on one 3ide cr
when the distance between the rivet and the work~
ing surface has diminished to 0.2 mm. During
repairs of the driven disc and replacement oi the
friction facings, ‘use mandrel 67.7851-9500,

Fig.3-6. Replacing the Driven Disc Friction Facings:
1 = mepdrel 67.7851-9500; 2 - driven disc; 3 - jig

67.7822~9517

Fig.3-7. Straightening the Clutch Driven Disc

Jig 67.7822.9517 (Fig. 3~6) and tools 67.7813-9503.
The upset rivets shall have no fractures. The
runout of the working surface of the friction fac-
ings shell not exceed 0.5 mm. If it is larger,
straighten out the disc (Fig. 3~7) or replace it
by a new one. If the driven disc or damper springs
become cracked, replace the driven disc agsembly.

Removing and Installing the Clutch Master
and Operating Cylinders

The first thing to do is to drain the hyd~
raulic fluid. For this purpose slip one end of the
hose on bleeder pipe union 9 (Fig. 3-3) of the
operating cylinder, dip its other end into a clean
ressel, unscrew pipe union 9 through 1/2 - 3/4 of
& revolution and keep pressing the pedal until all
fluid is druined from the hydraulic system. Then
disconnect :ile pipes running between the master
and operating ~vlinders, disconnect retracting
spring 7, remove the cotter pin from the end of
the pushrod, unscrew the two bolts which fasten
the operating cylinder znd remove the latter.

To remove the mastisr cylinder, unscrew the
two nuts which fasten it 91 the pedal bracket
studs and disconneet the {i1zxitle hose of the
reservoir.

For installing the master :=d operating
cylinders, reverse the above operatizas.

Fill the hydraulic system with fluid and
bleed it to expel any air.

Disassemtling, Checking, Eepairing and
Assembling the Master and Operating Cylinders

Master cylinder. Unscrew plug 3 (Fig. 3-8),
remove rubber boot 7.and locking ring 8 after
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Fig.3-8+ Master Cylinder Parts:

1 - barrel 2 - gealing gasket; 3 — plug; 4 - gas-
ket 3 5 - pipe union; 6 - lock washer; 7 - boot;

8 - locking ring; 9 - pushrod piston; 10 -~ sealing
ring; 11 - master cylinder piston; 12 ~ ‘spring

‘which it becomes possible to take piston 9, seal-
ing ring 10, floating piston 11 with another seal-
ing ring, and piston return spring 12 out of the
cylinder barrel. .

The cylinder face and the external surface of
bthe piston muét have no scores and notches. The
bore diameter of the serviceable master cylinder
should be 19.05%3:0%2 mm.

Check the piston return spring and replace it,
if it has lost its resilience.

Replace the sealing rings. Examine the rubber
boot on the rear end of the cyllnder and, if
damaged, replace it by a new one. Before assembly,
clean carefully and wash the parts with brake
fluid. Keep mineral oil, gasoline, kerosene and

1w g g ¢

Fig.3~9. Clutch Operating Cylinder Parts:

4 — barrel; 2 — pipe union; 3 —'boot; 4 - pushrod;
S - gealing ring; 6 - piston' 7 - sealing ring;

8 - spring seat; 9 - sprins, 10 - washer; 11- lock=-
ing ring

Diesel fuel away from the parts since these
liquids cause swelling of the rubber seals.

Having checked all the parts, assemble the
master cylinder by reversing the disassembly
operations; lubricate the cylinder parts with
brake fluid or preservative fluid Hr=213.

Operating cylinder. Unscrew thé plug, remove
rubber boot 3 (Fig. 3-9) complete with pushrod 4;
take out the piston and disassemble it, first
removing locking ring 11.

After disassembly, wash carefully and examine
all the parts as prescribed for the master cylin-

der. Discard the pushrod if it is distorted.

) Having inspected the parts, agsemble the
cylinder in the reverse order of operations, lub-
ricating the parts with hydraulic fluid.

Stand Checks of the Clutch Master Cylinder

Tightness check of the rear sealing ring.
Put the master cylinder on a stand (Fig. 3-10),
ensuring efficient sealing of the joint between
the cylinder flange and the mounting surface of
the stand. Connect vessel 2 with hydraulic fluid
to the cylinder. Open the compressed air cock
with adjusting screw 6 turned off, then close
this screw slowly until all air escapes from
vessel 2. '

Fig.3-10. Checking the Rear Sealing Ring for Tight-
ness:

1 - magter cylinder; 2 - vessel; 3 - adapter with
seal; 4 ~ pressure gauge; 5 - Tee pipe; 6 ~. adjust-
ing screw; A - air from compressor; B - air outlet

] Watch the air pressure gauge; it should read
from 0.05 to 0.08 MPa (0.5 - 0.8 kgf/cm ). Replace
the rear aealing ring if the pressure is lower.

Tightness check of the front sealing ring.
Mount the master cylinder on the stand and connect
it to the hydraulic fluid vessel and to pressure
gauges (Fig. 3-11).

Close the cock of pressure gauge 3 and,
moving the pushrod of the master cyllnder, ensure
a stable pressure of 0.2 MPa (2 kgf/cm ).

With the pushrod locked and in absence of
fluid 1baks the pressure should remain constant
within 2 minutes.




N Close the cock of pressure gauge 4 and open
that of pressure gauge 3. Moving the pushrod, set
Fig.3-11. Checking the Front Sealing Ring for a steady pressure of 10 MPa (100 kgf/cm®) as read
Tightness: by the pressure gauge.
1 - bleeder screw; 2 - cock; 3 - pressure gauge, With the pushrod locked and in absence of
graduation unit 0.2 MPa (2 kgf/cmz); 4 - pressure fluid leaks this pressure should stay constant
gauge, graduation unit 0.005 MPa (0.05 kgf/cma); within not less than 2 minutes. If not, replace
5 - vessel; 6 — pushrod; 7 - master cylinder the front sealing ring.
GEARBOX

The design of the gearbox is illustrated in

Fig. 3-12.
Trouble Shooting
Cause of trouble l Remedy
Gearbox Noisy
1. Noise in bearings 1. Replace faully bearings
2. Wear of gear and synchronizer teeth 2. Replace worn parts
3. Lack of 0il in gearbox 3. Add o0il. If necessary, eliminate causes of oil
leakage
4. End play of shafts 4. Replace bearings or their fastening parts
Difficult Gearshifting
1. Incomplete release of cluitch 1. See under "Clutch"
2.- Jamming of gearshift lever spherical joint 2. Dress mating surfaces of spherical joint
3. Deformation of gearshift lever 3., Straighten out or replace by a new lever

4. Restricted movement of shift rails (burrs, soil- 4. Repair or replace worn parts
ing of rail bores, wedging of retainers)
5. Sluggish movement of sliding sleeve on hub due to 5. Clean sciled parts

~soiled splines
6. Deformation of gearshift forks 6. Straighten out or replace, 1f necessary

Uncontrollable Disengagement or Unreliable Engagement of Gears

1. Wear of balls and shift rail bores, weekening 1. Replace damaged parts by new ones
of retainer springs )
2. Wear of synchronizer baulk rings 2. Replace baulk rings
3. Breaking of synchronizer spring 3. Replace spring
4, Worn teeth of synchronizer sleeve or rim 4. Replace sleeve or gear
Leakage of 0il
1. Wear of clutch shaft and main shaft glands 1. Replace glands
2. Loosening of gearbox housing covers, defects of 2. Tighten up nuts (for tightening torques see
sealing gaskets Appendix) or replace sealing gaskets
3. qusening of clutch housing to gearbox housing 3. Tighten up nuts
fasteners
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Fige3~12 Gearbox:_

1 - lower cover; 2 - oil level plug; 3 - counter-
shaft; 4 - gearbox housing; 5 - countershaft
constant~-mesh gear; 6 - countershaft fromt bear-
ing; 7 = bolt; 8 ~ washer; 9 - clutch shaft;

10 ~ front cover; 11 - clutch shaft rear bearing;
12 = clutch housing; 13 - breather; 14 - gearbox
clutch shaft constant-mesh gear; 15 — needle bear-
ing; 16 - 4th speed synchronizer toothed rim;

17 - 4th and 3rd speed synchronizer sliding sleeve;
18 - synchronizer basulk ring; 19 - synchronizer
spring; 20 - 3rd speed gear; 21 - 2nd speed gear;
22 - 1st and 2nd speed synchronizer sliding sleeve
hubj 23 - main shaft; 24 - st speed gear; 25-gear
bushing; 26 - main shaft intermediate bearing;

Removal and Installation

Removal. Place the car on an inspection pit
‘or a 1ift, put chocks under the front wheels and
jack up the rear axle at one or both sides.
Release the parking brake and set the gearshift
lever to neutral. Disconnect the wires from the
storage battery.
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27 - reveérse speed gear; 28 - outer boot; 29-gear—
shift_ lever shank; 30 — thrust pad; 31 - flexible
bushing; 32 - spacer bushing; 33 - locking bush~
ing; 34 - inner boot; 35 - ball support spherical
washer; 36 - gearshift lever; 37 - rear cover;

38 - gland; 29 - nut; 40 - seal spring; 41 - flex-
ible coupling aligning ring; 42 ~ aligning ring
gseal; 43 - f£laxible coupling flange; 44 - main
ghaft resr bearing; 45 — spacer bushing; 46 - re-
verse speed shift fork; 47 — reverse speed idler
gear; 48 - countershaft reverse speed geerj; N
49 ~ reverse speed idler gear shaft; 50 - 1st and
2nd speed synchronizer sleeve

Remove the front floor mat and the outer
boota of the gearbox and transfer case gearshift
levers: Take off the lever hatch 1ids and the
seals. Unscrew the knobs from the transfer case
levers.

Press down lever shank 29 (Fig. 3-12) end,"dff
using a 8crewdriver or some other sharp-pbinteé'
tool, pull locking bushing 33 out of its groove




Fige3-13. Clutch Control ILinkage:

1 - yoke retracting spring; 2 - lock nut; 3 - ad-
justing nut; 4 - cotter pinj; 5 - clutch release
yoke; 6 = pushrod; 7 - operating cylinder to clutch
housing bolt; 8 - clutch operating cylinder

on the lever shank; remove the shank.

Disconnect the pipe and muffler mountings in
the rear end of the car then detach the muffler
pipe from the inlet pipe. Disconnect the clamp
which holds the inlet pipe to the gearbox. Using
a box wrench, unscrew the nuts which hold the
muffler inlet pipe to the exhaust manifold and
move the pipe down and out of the car.

Unscrew the lower bolts of the clutch housing
cover. Disconnect the "ground" wire from the clutch
housing and the wires from the backing lamp switch.

Unhook retracting spring 1 from clutch
release. yoke 5 (Fig. 3-13) and remove cotter pin 4
from pushrod 6. Disconnect operating cjlinder 8
from the clutch housing. Cylinder 8 connecied by a
pipe with the master cjlinder remains on the car
thus preventing losses of hydraulic fluid and
eliminating the need for subsequent bleeding of
the clutch system.

Put clamp 2 (A.70025) on flexible coupling 3
(Fig. 3-14) and tighten it securely. This will
facilitate the removal and subsequeni installation
of the flexible coupling. Unscrew nuts 1 and,
‘rotating the intermediate propeller shaft, take
out the bolts which hold flexible coupling 3 to
the flange of the gearbox main shaft.

Note. The gearbox can also be removed complete
with the intermediate shaft. In this case discon-
nect the flange of the intermediate shaft from the
flange of the transfer case shaft. o,

' Disconnect the speedometer flexible shaft
from the speedometer drive on the transfer case.

‘Detach the flanges of the front and rear
axle propeller shafts from the flanges of the
transfer case shafts. Let down aend shift aside the
propeller shafts.

Fig.3=14. Propeller-shaft-to-Gearbox Flexible
Coupling: »

1 - propeller shaft~to~-flexible coupling nuts;

2 = clamp A.70025; 3 - flexible coupling; 4 - en-
gine rear support cross member

Unscrew the bolts that hold the transfer
case brackets to the car body and remove the
transfer case complete with the propeller shaft.

Using articulated socket wrench 02.7812.9500,
unscrew the bolts which fasten the starter to the
clutch housing and detach the starter. Unscrew the
bolts of the clutch housing cover.

Disconnect the support of the engine rear
mounting from cross member 4 (Fig. 3-14) and
remove the cross member, propping up the gearbox
from underneath.

Place a jack, & trestle or another suitable
support under the gearbox housing. Using articulat-
ed socket wrench A.55035, unscrew the bolts and
remove the gearbox complete with the cluich hous-
ing by moving the unit towards the rear end of
the car so as to withdraw the clutch shaft from
the front bearing and from the driven disc hub.

Caution

When removing or installing the gearbox DO
NOT rest the end of the clutch shaft against the
thrust flange of the clutch pressure spring to
avoid distorting the clutch connecting plates.

Installation of the gearbox is carried out by
reversing the removal operations. Before installa-
tion, apply a thin coat of JCI-IS (Jmron-24) lub-
ricant to the splined end of the cluich shafi and
align thé clutch driven disc (Fig. 3-4) with
mandrel A.70081.
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Fige3-15. Clutch Housing, Insgide View. Black ar-
rows show housing to gearbox nuts. White arrow

shows hole in front cover for draining oil from
gearbox housing to prevent oiling of clutch discs

Disassembly and Assembly

Disagsembly. Wash ihe gearbox and install it
on a stand. Drain the o0il and remove the lower
cover with the gasket.’

Take out the clutech release yoke. Remove the
release collar complete with the bearing and con-
necting spring from the guide sleeve of the gear~
box front cover.

) Remove the clutch housing with the gasket
and the front cover of the gearbox (complete with
the gland and spring washer (Fig. 3-15).

Remove the backing lamp switch teking care
not to distort its body.

Unscrew the bolt of the 3rd and 4th gear
shift fork. Put fixing tool 41.7816-4068 on the
clutch shaft or throw in iwo gears gimultaneously.
This will prevent rotation of the clutch shaft,
main shaft and countershaft and facilitate the
subsequent disassembly operations.

- Remove the locking ring from the end of the
gearbox main shaft (Fig. 3-16).

Unbend the lock washer, unscrew the nut a few
revolutions so as to shift the aligning ring of
the flexible coupling and screw in the nut again.
Using pusher A.40006/1 with remover tool A.40005/4,
take the aligning ring of the propeller shaft
flexible coupling off the end of the main shaft
(Fig. 3-17).

Remove the seal of the flexible coupling
aligning ring with the spring from the end of the
main shaft, unscrew the nut and, using remover.
tool A.40005/3/9B/9C, take off the flexible coupl-
ing flange (Fig. 3-18).
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Fig.3~17. Removing the Aligning Ring of Propeller
shaft Flexible Coupling with Remover Tools
 A.40006/1 and A.40005/4

Fig.3-18. Removing the Flexible Coupling Flange
with Remover Tool A.40005/3/9B/9C: ‘

1 - flexible coupling flange; 2 - fixture~to-
flange fastening bolts; 3 - fixture of remover
tool A.40005/3; 4 - remover tool A.40005/3




Fig.3-19. Gearbox Rear Cover. Inside View:

1 -~ gearshift lever retracting spring eye-bolt;

2 - gearshift lever retracting spring; 3 - gear-
ghift lever; 4 - gearshift lever lateral travel
stop screw. Arrow shows direction for moving lever
to disengage it from shift rail lugs and to remove
gearbox rear cover

Fig.3-20. Removing the Reverse Speed Gear Locking
Ring from Countershaft

Remove the rear cover of the gearbox by turn-
ing off the nuts and secrew 4 (Fig. 3-19) which
limits the lateral travel of the gearshift lever,
and shift the gearshift lever to the left so as to
withdraw it from the shift rails.

Remove the rear bearing~fr6m the main shaft
then take off the spacer bushing of the bearing.

Remove the yoke with the spacer bhshing from
the reverse speed shift rail. Remove the reverse
speed idler gear from the axle.

Remove tHMe locking ring of ithe reverse speed
driving gear from the countershaft (Fig. 3-20);
take off the gear end the spring washer.

Fige3-21. Removing the Countershaft from Gearbox
Housing

Remove the locking ring of the reverse speed
driven gear from the main shaft, applying pressure
to the spring washer by tool 41.7816~4069 in order
to relieve the locking ring. Remove the reverse
speed driven gear and the spring washer.

Using mendrels shaped like screwdrivers, and
drifis, remove the front and rear bearings of the
countershaft from the gearbox housing. Make marks
on the inner races of the double-row front bearing
so' as to reassemble them later in their own places
in the bearing outer face.

Take the countershaft from the gearbox hous-
ing, inclining it as shown in Fig. 3-21.

Take off shift rail lock cover 20 (Fig. 3-22)
complete with the gasket, remove reverse speed
shift rail 18, 3rd and 4th speed shift rail 17
from the gearbox housing. Unscrew the bolt of 1st
and 2nd speed shift fork, take out the shift rail
and forks. While removing the shift rails, take
out simultaneously three interlock retainers 19,
Remove the locking plate (Fig. 3-23) of the main
shaft intermediate bearing and the reverse speed
idler gear axle. .

Using mandrels of the screwdriver type take
out the clutch shaft complete with the bearing and
synchronizer ring (Fig. 3-24) and pull the needle
bearing from the front end of the main shaft.

Drive the main shaft out.of the intermediate
vearing, take oui the latter and, inclining the
main shafi az shown in Fig. 3-25, take it out of
the housing complete with gears, synchronizer
gleeves and rings. Remove the 3rd angd 4th gpeed
synchronizer sleeve from the shaft.

Disassemble the clutch shaft (Fig. 3-26) as
follows:

- B8] -



10
J 16 .
Qe L]
8 oy
19\ N Jﬁf d
7 ~
NS
ﬁ \\\ § f
17— I _—
—
4 18 =
3— LA = /' \\? A A :
Y -’ /\'\ §\‘
P X ) 2
l/‘ — 18
aig=1n
‘,9\\\\\\\\?
Cam
NN
\//' T
N AR
A 3 g
) R
\% X \\‘\\\\'r’
N A RNt
\(/'ﬁ\\\\\\\\‘%é
S\ P
Fig.3-22. Gearshift Mechanism:
4 - reverse speed shift fork; 2 ~ gearshift lever shift fork; 15 - 1st and 3nd ‘speed shift fork;
retracting spring; 3 - gesrshift lever guide seatb; 16 - 1t and 2nd speed shift rail; 17 - 3rd and
4 - lever ball support; 5 - gearshift levers; 4th speed shift rail; 18 - reverse spged shift
6 - sphericsl washer; 7 - lever spring; 8 - lock- rail; 19 - interlock retainers; 20 - lock covers;
ing ring; 9 - locking bushing; 10 - flexible bush- 24 - bushing; 22 - lock spring; 23 - lock ballj; .
ings; 11 ~ spacer bushing; 12 - thrust pad; 24 - gearbox rear cover; 25 - bagking light switchj
13 - gearshift lever shank; 14 = 2rd and 4th speed 26 -~ reverse speed shift rall spacer bushing

Fige3-23. Removing the Faatening'Screws of Main
shgft Intermediate Bearing Locking Flate wi%h
Power Screwdriver. Arrow shows direction of ime-
pact stroke after strilking the screwdriver with & Fig.3-24. Removing the Clutch Shaff from Gearbox
hammer HQuBinS
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Fig.3-25. Removing the Main Shaft from Gearbox
Housing

Fig.3-26. Clutch ghaft Parts:

1 - locking ring; 2 - spring washer; 3 - bearing;
- clutch shaft; 5 - synchronizer spring;
synchronizer baulk ring; 7 - locking ring;
bearing

4
6
8

- remove locking ring 7, baulk ring 6 and
spring 5 of the synchronizer;

- mount the shaft on a press and, compressing
spring washer 2 with tool 41.7816-4069, remove
locking ring 1, the spring washer and bearing 3.

_Disassemble the main shaft (Fig. 3-27) as
follows:

- remove 1st speed gear 12 with bushing 13
from the rear end of the shaft, remove hub 3 with
1st and 2nd speed sliding shift sleeve, 2nd speed
gear 11 complete with synchronizer baulk ring 5;

- install the m§;n shaft with
tool 41.7816-4069 on a press (Fig. 3-28), put
-supporting half-rings 3 under the 3rd speed gear
and, pressing the spring washer with the tool,
remove locking ring 2; then remove spring washer 4,
the hub of the 3rd and 4th speed sliding shift
sleeve and the 3rd speed gear.

Disassemble the gearshift lever snd the rear
cover as follows:

- remove cup 19 (Fig. 3-29) and boot 21 of
the lever with its clamp, take off locking
ring 14, washer 13, spring 12 and spherical
washer 11; '

- unscrew the nuts of flange 16, disconnect
lever retracting spring 3 from the lug of bolt 1
and remove the lever complete with the flange,
support 10 and seat 5.

Assembly. To assemble the gearbox, reverse
the disassembly operations. In so doing, observe
the following:

- spring 22 (Fig. 3-22) of the lock ball of
the reverse speed shift rail differs from other
springs in its resilience; it is painted green or
is cadmium coated;

- when installing the clutch housing with
the front cover of the gearbox, arrange the hole
in the front cover as shown in Fig. 3-15;

- before installation, coat the active sur-
faces of the glands with JIuTog-24 lubricant;

- install the locking ring of the reverse
gspeed gear, using tool 41.7816-4069 as shown in
Fig. 3-30; when installing shaft bearings and
glands, use mandrels 41.7853.4028, 41.7853.4032
and 41.7853.4039.

Inspection -

Cleaning. Before inspection, clean the gear-
box parts thoroughly. Remove all deposits with a
brush or scraper and dislodgze any dirt from holes
and splines; then wash the parts so as to remove
and dissolve any remaining lubricant.

Airblast the parts and wipe them carefully.
Particular care should be exerted in airblasting
the bearings. Direct the air jet so as to avoid

rapid rotation of the bearing races.

Housing and covers. The housing should be
free of cracks and the bores for the bearings
must be neither worn nor dameaged.

The surfaces contacting the clutch housing,
the rear and lower covers must be free of damagé
so as to avoid axial misalignment and poor tight-
ness which causes leakage of oil. Minor damage
should be smoothed out with a file. Replace the
parts if they are heavily damaged or womn.

Examine the front cover and check to see that
the clutch shaft runs clear of the cover. If the
shaft and cover are axially misaligned, replace
the faulty parts. Check to see that the oil drain
hole in the clutch shaft cover (shown by arrow in
Fig. 3-15) is not obstructed. Clean the drain plug.

Glands. Examine the glands and mgke sure their
working edges are not damaged, worn or irregular in
shape.

The wear of the working edges in width should
not be over 1 mm. Replace the glands no matter how
slightly they are damaged.

Shafis. The working surfaces and splines.of
the main shaft must be neither damaged nor worn;
the flexible coupling flange should be free to
slide over the splines, without jamming. The rol-
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ling surfaces of the needles on the froqt end of
the shaft must not be rough nor scored.

Examine the rolling surfaces of the needles
in the clutch shaft bore.

Inspect the countershaft; it must be free of
érumbling or excessive wear of teeth.

The axle of the reverse speed gear must be
perfectly smooth and bear no signs of jamming. The
assembly clearance between the axle and bushing of
the reverse speed idler gear is 0.056 - 0.09 mm,
the wear limit being 0.15 mm. Check this clearance
by measuring the diameters of the gear axle and

the hole in the bushing. The diameters of these
+0.094

‘'new parts are as follows: gear axle -~ 19.9+0.079 mm,

the inside diameter of the pressed-in bushing -
+0.07
2040.05 ™«
Minor roughness of the surfaces can be

smoothed down with fine emery cloth. In case of
serious damage and distortions, replace the shaft
by a new one.

Gears. The gear teeth must not be damaged nor
excessively worn. Pay particular attention to the
synchronizer rim tooth faces.

4 = locking ring; 2 - spring washer;

Fig.3-27. Main Shaft Parts:

3 - synchro-
pizer hub; 4 - synchronizer sleeve; 5 - synchroniz-
er baulk ring; 6 - synchronizer spring; 7 - washer;
8 - 3rd speed gear; 9 — main shaft; 10 - key; 11=
2nd speed gear; 12 - 1st speed gear; 13 - 18t speed
gear bushing; 14 - bearing; 15 - reverse speed
gear; 16 - spacer bushing; 17 - rear bearing;

18 - gland; 19 - flexible coupling flange; 20-lock
washer; 21 - nut; 22 -~ geal spring; 23 - seal;

24 - aligning ring ’

" The tooth contact of the meshing gears should
cover the entire working surface which must be
smooth and unworn.Check the gear backlash. Its as=-
sembly value is 0.10 mm, the wear. limit being
0.20 mm. ' '

The assembly clearance between the 18t speed
gear and its bush and that between the main shaft
and-the 2nd and 3rd speed gears should be
0.05 - 0.10 mm; the wear limit for this clearance
is 0.15 mm.

The gears worn beyond this 1limit should be
replaced by new ones.
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Fig.3-28. Installing the Main Sz23't Locking Ring: /l
1 = installation tcol 41.7816-4069; 2 ~ locking ) ,L
ring; 3 - supporting half-rinpg; 4 - spring washer;

5 - press rod Fig.3=-30, Installing the Reverse Speed Gear Lock-

ing Ring on Main Shaft

1 - locking ring; 2 - installation tool
41.7816-4069; 3 - gpring washer; 4 - main shaft
reverse speed gear

Bearings. The ball and roller bearing3 must be
in perfect condition. Their radial clearance should
not éxceed 0.05 mm. .

Pressing the inner race apainst the outer
one by fingers, rotate one of the races back and
forth and see that the rolling motion is smooth
and unobstructed. The surfaces of the balls and
rollers and those of the bearing races must be
free of damage. Heplace thé defective bearings by
new ones. To'replace the clutch shaft front bear-
ing, use remover tool A.40006 (Fig.2-11) which
permits this operation to be performed without
removing the flywheel. )

Shift railg and forks. The gearshift forks
must not be distorted and the shift raile should
be free to slide in the housing bores without
considerable looseness. .

Examine the shift rail interlock retainers,
lock balls and springs. Replace these parts if
they show signs of jamming and wear.

Synchronizer hubs, sleeves and baulk rings.
Check the hubs of the 1st-2nd and 3rd-4th speed
sleeves for evidence of binding, particularly on
the sliding surfaces of the sleeves.

Plg.5-29. Géarshift Iever Favbes spring; 13 - supporting washer; 44 - locking ring;
) : 15 - gasgket; 16 - flange; 17 - spring washer;

1 - retracting spring bolt; 2 - washer; 3 - retract- 18 - nut; 19 - cup; 20 - clamp; 21 - inner boot;
ing spring; 4 - gasket; 5 - guide seat; 6 - gasket;  » — lever shank; 23 - boot; 24 - thrust pad;

7 - washer; 8 - stop bolt; 9 - gearshift lever; 25 - flexible bushing; 26 - spacer bushing;
10_—‘ball support; 11 - sphericel washer; 12 - 27 - flexible bushing; 28 - locking bushing
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Pay particular attention to the condition of
the sleeve tooth faces.
) See that the surfaces of the baulk rings .are
not excessively worn. Replace them, if their faces

bear against the synchronizer sleeves. Any rough-
ness interfering with free sliding should be
removed with a fine file. The parts worn beyond
the permissible limits should be reﬁlaced.

TRANSFER CASE

The design of the transfer case is illustrat-
ed in Figs 3-31 and 3-32.
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Fig.3-31. Transfer Case:

4 - ariven gear; 2 - differential beérings;

3 - gpring washer; 4 - lockrings; 5 - differential
lock coupling; 6 - differential housing toothed
rim;‘7 - front axle drive shaft toothed rim;

8 - front axle drive gshaft bearing; 9 - oil baffle;
40 - mud guard; 11 - front axle drive shaft;

12 - flenge; 13 - gland; 14 - oil drain plug;

15 - speedometer drive driven gear; 16 — speedo~
meter drive driving geer; 17 - oil filler and
level plug; 18 - transfer case front cover;

19 -~ countershaft roller beering; 20 - transfer
case mounting bracket; 21 - drive shaft bearing
cover; 22 - beaping thrust ring; 23 - drive shaft

bearings; 24 ~ high speed gear; 25 - gearshift
coupling hub; 26 - gearshift coupling; 27 - trans-
fer case housing; 28 - low speed gear;

29 - low speed gear bushing; 30-drive

shaft; 31 - rear cover; 32-- countershaft ball
bearing; 33 - countergshaft; 34 - differential
housing; 35 - rear axle drive gear thrust washer;

%6 - rear axle drive shaft bearing; 37 —~ rear axle
drive gear; 38 - differential pinion; 39 - pinion
shaft; 40 - pinion shaft lockring; 41 - spring wa-
gher; 42 - front axle drive gear; 43 = transfer
case mounting pivot; 44 - mounting bracket rubber
pad
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Fig.3-32. Transfer Case Controls:

4 - differentiel lock coupling fork; 2 - differen-
tial lock coupling; 3 - fork locking bolt; 4 - rod
boots 5 - lever spring; 6 - differential lock fork
rod; 7 - fronot axle drive housing cover; 8- lock-
washer; 9 - lever axle bushing; 10 - lever axlej
41 - differential lock lever; 12 - shift rail;

13 - gearshift lever bracket; 14 - gearshift lever;
45 - lever knob; 16 - gearshift coupling; 17-gear-
shift coupling fork; 18 - spacer bushing; 19-lock
ball; 20 - lock spring bushing; 21 - lock springs;
22 - differential lock signal lamp switch
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Trouble Shooting

Cause of trouble Remedy

Toud Noise and Vibration

1. Wear of gear teeth 1. Replace gears

2. Wear of bearings 2. Replace bearings

3. Lack of oil 3. Add oil

4. End play of shafts 4. Replacs bearings or their fastening parts

5. Wear of splined joint bétween gears and axle 5. Replace worn parts

. drive shafts k

6. Excessive clearance beiween lever head and shift 6. Replace worn or bréken springsiin shift rail
rail ) slots ’

7. Wear of cross bearings of axle propeller shafts 7. Repair universal joints, replacing worn parts
snd of intermediate propeller shaft

8. Misalignment of gearbox main shaft and transfer, 8. Align transfer case (see under "Installation
case drive shaft ; and Alignment of Transfer Case")

9. Poor balancing of axle propeller shafits or of 9, Balance shafts
intermediate propeller shaft

10. Failure of transfer case mounting supports or of 10. Replace woran parts
.engine rear support

ﬁoise on Turns or During Slipping of Wheels

1. Difficult rotation of differential pinions on 1. Replace worn or damaged parts
shaft

2. Jamming of axle drive gears in differential 2. Replace worn or damaged parts
housing

3. Scored working surfacé of pinion shafi 3. Replace'worn or damaged parts

4, Excessive end play of axle drive gears in 4. Set a clearance of 0 - 0.10 mm with adjusting
differential housing shims

5. Wear of spherical surface of differential housing 5. Replace worn parts
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Continued

Cause of tu.ouble

[ ’ Remedy

Difficult Gearshifting or Differential Locking

1. Coupling jammed on splines of hub or differen-
tial housing

2. Nicks on teeth of smaller rim of high or low speed 2.
on teeth of couplings and on splines of

gears also
front axle
3. Bending of
4. Distortion

drive shaft
fork or shift rail
of transfer case control levers

5. Jemming of control levers on axles

1. Dress of any burrs, nicks or scores, replace
defective parts

Dress off any nicks and burrs, replace faulty
parts

3. Straighten distorted parts
4. Straighten levers or replace them by new ones

5. Remove levers, clean axles and bushings. Replace
faulty parts

Uncontrollable Disengagement of Gears or of Differential Lock

1. Wear of gear and coupling teeth

2. Retainer springs lost their resilience or
retainer parts heavily worn

3. Incomplete engagement of gears. and differential
lock ceused by distortion of control parts or
nicking of gears, couplings and splines

1. Replace worn parts
2. Replace springs or worn parts

3, Straighten or replace distorted parts, dress
down nicks and burrs; replace defective parts

Leakage of 0il

1. Sealihg gaskets damaged

2. Loosening of cover-to-housing nuts and studs

3. Shaft glands worn or damaged

4. VWorn glands of transfer case shift rail bushings

1. Replace
2. Tighten
3. Replace
4. Replace

gaskets
up nute and studs at leaky points
glands
glands

Removal, Installation and Alignment

Removal. Place the car on an inspection pit
or a 1ift. Release the parking brake lever and set
the gearbox and transfer case control levers to
neutral. Take off the facing of the floor housing
linlng, the lever hatch 1id and the knobs from
the levers.

Disconnect the speedometer flexible drive
shaft from the transfer case and the wires from
the differential lock signal lemp transmitter.
Rotating the propeller shafis, detach theilr
flanges from the transfer case shafts.

Unscrew the nuts of bolis 3 (Pig. 3-33) of
transfer case brackets 1 and take off the case
complete with the brackets and shims 5 located
under the brackets. Mark each shim so as to put
them back in the unchanged number.

To install and align the transfer case,
proceed as follows:

- make sure that the éngine mounting cushions
are properly installed in the brackets (see under
"Engine Removal and Installation");

- mount the transfer case on the car without
tightening completely the transfer case bracketl
nuts;

- shifting the transfer case along the body
and in a vertical plane, align the flange faces
of the transfer case drive shaft and intermediate
propeller shaft by the contours and aligning
bands; in this position connect the shaft flanges
w1th bolts end tighten the nuts;

- installing the previously removed adjust-
ing shims 5 under the brackets, tighten complete-
ly the transfer case bracket nuts;

- connect the front and rear propeller
shafts to the transfer case shafts; connect the
flexible shaft to the speedometer drive and
fasten the wires to the transmitter of the dif-
ferential lock signal lamp.

Caution

‘When_replécing the transfer case, also in
case of sagging of the engine rear mounting which
has caused vibration of the transfer case, select
and install adjusting shims/hetween the body and
each transfer case mounting‘bracket.

To select adjusting shimsg while aligning the
proceed as follows:

trangfer case,

- check to see that the engine mounting pads
are properly installed in the brackets (see under
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Fige3-33. Transfer Case Mounting:

1 - transfer case mounting brackets; 2 - filler
plug; 3 - mounting bracket bolt; 4 - drain plug;
5 - adjusting shinms

"Engine Removal and Installation");

- install the transfer case on the car without
tightening completely nuts 4 and 5 (Fig. 3-34) of
the traensfer case mounting brackets;

- connect the front amd rear propeller shafts
to the axle drive shafts;

- shifting the transfer case aslong and across
the car body and in a vertical plane, displace the
faces of the iransfer case drive shaft and inter-
mediate propeller shaft flanges over the contour
and aligning bands, without straining the transfer
~case and engine supporis;

- holding the transfer case in this position,
tighten nuts 4 and 5 in order to fix the transfer
cage in this position;

- connect the flanges of the transfer case
drive shaft and intermediate propeller shaft with
bolts and tighten the flange nuts;

Note. If the flange bolts go freely through
the flange holes, it means that the transfer case
has been properly aligned; otherwise align
again the flanges of the drive and propelier
shafta. )

- select the required thickness of adjusting
shims in order to take up the clearance between

5

4 3

Fige3-34. Transfer Case Installation Diagram

1 - flange bolts of intermediate propeller shaft
and transfer cage drive shaft; 2 - transfer case;
3 - adjusting shims; 4 - transfer case to body
nuts; 5 - transfer case mounting bracket fasten-
ing nuts

the transfer case mounting brackets and the body
gide members;

-~ install adjusting shims 3 and tighten
nuts 4 and 5 with a torque-indicating wrench.

Disagserbly and Assembly

_Disassembly. Wash the transfer case and
irain oil.

Fasten the transfer case on a disassembly
stand and loosen the flange nuts of the drive
shaft and the front and rear axle drive shafts.

Unscrew the fastening nuts and take off
front axle drive housing 1 (Fig. 3-35) complete

Fig.3-35. Removing the Front Axle Drive Housing:
1 ~ front axle drive housing; 2 ~ housing cover;
3 - speedometer drive housing
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Fig.3-3%6. Removing the Transfer Case Front Cover:
4 -~ countershaft; 2 - drive ghaft; 3 - differen~
tial; 4 - front cover

with cover 2, lever, fork, differential lock
coupling and front axle drive ghaft. Remove
speedometér drive housing 3 complete with the
speedometer drive driven gear.

Take off lock washer 8 (Fig. 3-32), pull out
exle 10 and remove differentiel lock lever 11.
Then take off front axle drive housing cover Ts -
1ift out the spring and lock ball 1S. Unscrew
locking bolt 3 of differential lock fork 1 and
take out rod 6, fork 1 and lock coupling 2.

Remove rear cover 31 (Fig. 3-31) complete
with the rear axle drive shaft taking care not to
damage the sealing gasket. Then take flanges 12
off the drive shaft and the front and rear axle
drive shafis.

Remove the mounting rings of the front and
rear axle drive shaft bearings. Remove front axle
drive shaft 11 (Fig. 3-31) from the housing
complete with bearing 8, thrust ring and oil
paffle 9. Take out the rear axle drive gshaft from
rear cover 31 complete with bearing 36, thrust
ring and oil baffle. »

Remove drive shaft front bearing cover 21
and the inspection port 1id.

Remove gearshift lever bracket 13 (Fig. 3-32)
with lever. Then take off the lock washer, pull
out the axle and reﬁove,lever 14.,

Unscrew the lodking bolt of gearshift fork 17
and, closing the retainer socket with a finger,
tagg\but‘carefully shift rail 12 and the retainer
parta. -

Fig.3-37. Parts of Drive Shaft and Countershaft:
4. - flenge; 2 - gland; 3 - oil baffle; 4 - bearing
thrugt ring; 5 - front bearing; 6 - drive shaft;

7 - high speed gear; 8 - hub; 9 - coupling;

10 - low speed gear; 141 - bushing; 12 - rear bear-
ing; 13 - bearing mounting ring; 14 - countershaft
bearings; 15 - countershaft

Fig.3-38. Parts of Transfer Case Differential:

4 - lockring; 2 - spring washer; 3 - bearing
pounting ring; 4 - differential housing bearings;
5 - driven gear; 6 - differential front casej

? - front axle drive gear; 8 -~ pinion ghaft lock-
ring; 9 ~ differential pinion; 10 - differential
rear case; 11 - supporting waaher; 12 - re&ar axle
drive gear; 13 - differential pinion shaft;

A4 - pipion shaft spring washer

Remove front cover 4 (Fig. 3-36) complete
with the differential, then the differential
bearing locating ring and pull the bearing com-
plete with the differential from the front cover.

‘Remove theilocating rings from the rear
bearings of the drive and intemediate shafts
and remove both shafts, ‘the drive and inter-
mediate ones from the transfer.case housing.
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Fig.3-39. Removing the Bearing from Differential
Housing:

1 - remover tool A.40005/1/6; 2 - stop
67.7853-9559; 3 - bearing

Clamp the drive shaft in a vice, remove the
thrust ring and rear bearing 12 (Fig. 3-37) with
a general-purpose remover tool. Remove low speed
gear 10 from the drive shaft complete with bush-
ing 11, then gearshift coupling 9, coupling
hub 8 and high speed gear 7.

Disassemble the differential as follows:

- remove lockring 1 (Fig. 3-38) and spring
washer 2 of the front bearing;

- remove the front and rear bearings from
the differential houéing (Fig. 3-39) with a
general-purpose remover tool and stop 67.7853-9559;

- unscrew the differential housing bolts and
separate the housing halves;

- remove -the differential crown wheel;

- remove lockrings 8 (Fig. 3-38) and spring
washer 14 then drive out the pinion shaft and take
off the differential pinions and the driving axle
gears with supporting washers.

~ Press the worn or damaged glands out of the
front axle drive housing, from the front bearing
cover and from the rear cover. Unscrew the nuts
from the suspension cushion axles and take off
bracket assemblies.

Assembly. To assemble the transfer case,
reverse the disassembly procedure, observing the
following points:

= the axial clearance of each axle drive gear
should be O = 0.10 mm and the antitorque moment
of gears should not be over 15 N.m4(1.5 kgf.m). If
the clearance is larger, install thicker support-
ing washers; if the thickest washers fail to

Fig.3-40. Installation of Drive Shaft and Counter-
shaft:
1 - countershafty 2 - drive shaft

Fig.3-41. Installing the Bearing on Differential
Housing:
1 - mandrel 67.7853.9558

pYoduce the prescribed clearance, replace the
gears with new ones since they are excessively
worn;

= the drive and intermediate shafts should be
install2d into the transfer case housing simul-
taneously (Fig. 3-40);

- pres the bearings on the differential ho&s-
ing with installation tool 67.7853-9558
(Fig. 3-41);

- coat the working surfaces of glands with
Jnros-24 lubricant before installing them into
covers and housings;

- tighten the screw jolnts with torques in-
dicated in Appendix 2;

- for upsetting the nuts of the transfer case
shaft use fixture 67.7820-9520 (Fig. 3-42).

After assembly, pour oil into the transfer
case to the lower edge of the filler hole.
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Fig.3-42. Pressing the Rear Axle Drive Shaft Flange
Nut: ]
4 - mandrel 67.7820-9520; 2 = flange retainer

Inspection

Before inspection cléan all the transfer case
parts with a brush and scraper, wash them carefully
and airblast, Pay particular care to washing and
air blasting the bearings; protect them against
being quickly rotated and damaged by the compres-
sed air jet.

Housing and covers. The housing and covers

should be free of cracks; the surfaces of the bear-
ing bores should bear no signs of wear, nicks and
chipping. Scoring of the housing surfaces contact-
ing the covers may bring about axial misalignment
of shafts and leskage of oil. Minor scores should
be smoothed down with a file. Replace the parts
that are heavily damaged or worn.

Glands. Examine the glands closely and replace
even if slightly damaged. The width of the worn
working edge should not be over 1 mm.

Shafts. The active surfaces, threaded por-

tions and splines of the shafis should bear no
signs of damage. Check the runout of the drive
shaft and the front and rear axle drive shafts,
mounting them on Vee-blocks and turning by hand.
‘The runout of the face part of the thrust bands
for the bearings should not exceed 0.01 mm.
While exemining the intermediate shaft take
a note of the condition of the cluster gear and
the speedometer drive driving gear. The teeth
must not be crumbled nor excessively worn. Repla-
ce defective partis.
Gears. Vhile examining the gears, check their
teeth and mounting surfaces. The teeth must not be
" crumbled out nor excessively worn. The mounting
surfaces of the gears should have no scores or
wear which cause exceseive1y>large clearances.
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Check the clearance of meshing gears; the
assembly clearance should be 0.10 mm, wear 1imiv =
0.20 mm.

The assembly clearance between the low speed
gear and bushing and that between the drive shaft
and the high speed gear should be 0.05 - 0.10 mm,
the wear limit being 0.15 mm. Replace the gears
if they are worn in excess of the permissible
limits.

. Bearings. The ball and roller bearings
should have no damage on the raceways, cages,
roller or balls, and no cracks and chipping on the
races. The radial clearance of the bearings should
not be over 0.05 mm.

Rotation of the dry and clean bearing should
produce no noise and it should be even, without
jamming. Replace the beafings if they are damaged.

Shift rails, forks. There should be no dis-
tortion of forks and jamming of shift rails in the

housing bores. Replace the retainer parts with
new ones in case of jamming. The retainer springs
should also be replaced if they have lost their
resilience. The length  of the spring under a load
of 110+8 N (11+0.8 kgf) should be 19 mm, and its
free length, 23.3 mm.

Hubs, couplings. Look for any signs of
jamming on the hub of the gearshift coupling,
particularly on the sliding surfaces of the
couplings, and on the splines of the differential

housing. Dress any scores and burrs with a file.
Pay particular attention to the faces of the
coupling teeth; if they are damaged or crushed,
and thus interfere with the free movement of the
coupling during gearshifting., replace the coupl-
ing. .

Differential. Examine the surfaces of the
pinion shaft and of the bores in the pinions; in
case of minor damage, dress the surfaces with fine
grade abrasive cloth; in case of major damage,
replace the parts by new ones.

Examine the surfaces of the journals of the
axle drive gears and of their mounting surfaces
in the differential housing the condition of the
surfaces of the axle drive gear supporting
washers and of the supporting. surfaces in the
differential housing for the pinions. Smooth down
any discovered roughness with fine-grade abrasive
cloth or a fine file; heavily damaged or worn
parts must be replaced.

' Remove spring washer 14 (Fig. 3-38) and make
sure there is no radial displacement of lock-
rings 8 in the grooves of shaft 13. Replace the
lockrings if they are found to be loosely fitted.

Transfer Case Checks

Check the assembled transfer case on a stand
for noise, standard of assembly and absence of
0il leaks. Carry out the checks successively in



high and low gears at the following drive shaft drive shafts one after the other to a complete

speeds in both directions: stop.
18t stage ~ 1.5 - 3 s~1 (100~200 rpm) Be sure to shift the gears and lock the dif-
2nd stage - 30 - 40 g™ (2000~2500 rpm) ferential with the stationary shafts of the trans-
3rd stage - 60 - 70 g~? (3500~ 4000 rpm). fer case.
At the 2nd stage check the transfer case at There should be no such defects as jamming
no-load and loaded duties under e variable torque; and rough engagement of gears and differential
at the 18t and 3rd stages -~ unloaded. lock, knocking or uneven noise of gears, and oil
Check the functioning of the differential at leaks., ‘

the 18t stage, braking the front and rear axle

PROPELLER SHAFT DRIVE

The design of the propeller shafts is shown
in Pigs 3-43 and 3-44.

Fig.3-43%. Intermediate Propeller Shaft:

1 - flexible coupling block; 2 - flexible coupling
flange bolt; 3 - flexible coupling flange; 4-univer-
sal joint cross; 5 - cross gland; 6 ~ lockring;

7 - peedle bearing; 8 - universal joint flange-
yoke; 9 - aligning bushing; 10 - flexible coupling
rubber element; 11 - balancing washer

Fige3-44. Rear Propeller Shaft:

ﬂﬁ?ﬁo = {': 1 - glip yoke; 2 - gland holder; 3 - gland; 4-pro-
i peller shaft extension; 5 - propeller shaft tube;

6 - balancing plate; 7 - cross; 8 ~ cross gland;

9 - universal joint yoke; 10 - needle bearing;

‘11 - bearing lockring; 12 -~ universal jo;nt flange~
yoke

Trouble Shooting

Cause of trouble Remedy

Knocking in Propeller Shaft Drive When Starting from Rest, during Quick Acceleration
or Gearshifting

1. Loosening of bolts and nuts of flexible coupl- 1. Tighten nuts with torques specified in Appendix
ing and universal joint flanges
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Continued

Caunse of twrouble

4.
5.

Excessive peripheral clearance in splined joints
of front or rear propeller shafis
Wear of universal joint cross bearings

Noige .and Vibration

Remedy
2. Measure clearance; replace worn paris if it
exceeds 0.30 mm
3. Repair joints, replace.worn parts

Propeller Shaft Drive

Distortion of front or rear propeller shafis 1. True up on a press, or replace shafis
Unbalance of propeller shafts 2. Check and balence shafts (see under "Balancing
‘ ) . of shafts")
Wear or damage of flexible coupling flange align~ 3. Replace both flexible coupling flange complete
ing bushing and of gearbox main shaft aligning with buéhing, and main shaft aligning ring
ring ' ]
Wear of universal joint cross bearings 4. Repair universal joints, replacing worn parts
Loosening of gléhd holder of front or rear 5. Compress gland and its holder; replace g}and in
propeller shaft splined joint case of lubricant leaks
Insufficient lubrication of splined joints 6. Unscrew plug and lubricate splined joints with
9J10J-1 lubricant ’
01l Leskage

Loosening of gland holder of front or rear
propeller shaft splined joint

Damage -or wear of universal joint seals

1. Compress gland and its holder; replace gland,
if worn '

2. Dissesemble joints and replace seals; if neces~
sary, repléce cross complete with bearings

Removal and Instellation

Place the car on a 1ift or an inspection pit

ensﬁring free rotation of front and rear wheels
at one or both sides.

Pix the car in position reliably, release

the parking brake and set the gearbox gearshift
lever to neutral. .

Remove the front and‘rear propeller shafts.
Put clamp A.70025 on flexible coupling 3 of

the intermediate shaft (Fig. 3-14) and, rotating
the shaft, unscrew the nuts of the bolts which
fasten the flexible coupling to the gearbox main
shaft flange and of the bolts which fasten the
intermediate shaft yoke to the flange of the
transfer case drive shaft. Remove the interme-
digte shaft. ;

To install the propeller shafts, reverse the

removal operations. While installing the inter-
mediate shaft, align properly the gearbox and
transfer case shafts (see Installation of the
Transfer. Case).

Before installing the intermediate shaft,.

apply 5-6 g of JIC-15 or Juron-24 lubricant to
the surface of the flange aligning bushing.

Inspection without Disassembly

Clean and wash the propeller shafts and check

the universal joints for ease and smoothness of

rotation of the yokes and for absence of con-
siderable axial and radial clearances.

Check the propeller shafts for proper balance
ag adviged below;

" If the yokes rotate smoothly, without jamming,
the nbalance of the axle drive shafts does not
exceed 2,2 N.mm (220 gf.mm) and that of the inter=~
mediate shaft is not over 2.4 N.mm (240 gf.mm) if
there are no leaks of lubricant through the glends
of the cross bedrings, it is better to refrain
from diséssembly of the propelier shafts.

Disassembly

Rear and Front Shafts. Mark the paris with
paint or by centire-punching so as to reassemble
them in the original position and to keep the
balancing of the shafts unchanged. ‘

Clamp. the front (or rear) propeller shaft in
a vice with aluminium jaws. Reméve locking rings
(Fig. 3-45).

Note. Before disassembling the universal
jointe, mark the locking rings, bearing housings,
"crosses and corresponding yokes ito ensure correct
installation during reassembly.

Using screw clamp 67.7823-9522 (Fig. 3-46) or
a drift, drive the bearing housings out of the
universal joint yokes.
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Fige3-46, Removing the Cross Bearings from Univer-
sal Joint Yokes:

1 = needle bearing; 2 - universal joint yoke;

3 - gerew clamp 67.7823-9522 )

Intermediate shaft. Disconnect the flexible
coupling from the flange, making a note of the
number and location of balancing washers 11 .
(Fig. 3-43) and of the coupling relative to the
flange so as ito return them where they belong
during reassembly. Disassemble the universal
Jjoint of the intermediate shaft in the seme man-
ner as described above. ‘

Inspection

Runout check. Mount the front (or rear)
propeller shaft in centres and rotate it to check
the runout of the tube which should not be over
the following limits: '

-0.5 mm at 50 mm from the end welds;

- 0.3 mm in the middle.

Fige3-47. Parts of Front Propeller Shaft:

1 - universal joint flange (yoke); 2 = lockring;’
needle bearing; 4 - slip yoke; 5 -~ gland;
gland holder; 7 - propelier shaft; 8 — plug;
-~ crogs ’

1

3
6
9

If the runout exceeds the sbove limits, true
up the shaft on a press or replace it br & new
one.

Sglinea joint. Examine the clearance in the
splined joint of the front (or rear) shaft slip
yoks. The maximum permissible peripheral clearan-
ce on the pitch diameter of the splines is
0.30 mm,

Check whether the plug in yoke 4 (Fig. 3-47)
is not missing and examine the condition of
holder 6 and slip yoke gland 5. Replace the gland,
if necessary, and the holder, if it is damaged.

Universal joints. Examine the bearing hous-
ings, needles, cross amms, glands and holders.

If these parts are damaged or worn, replace
the cross complete with bearings. If the cross
arms and bearings are serviceable, examine the -
glands and their holders. If the glands show
serious circular wear or pass lubricant which can

Fig.3-48. Parts of Intermediate Propeller Shaft:
1 = flexible coupling; 2 -~ coupling flange;

3 = lockring; 4 - needle bearing; 5 - cross;

6 ~ universal joint flange (yoke); 7 - flexible
coupling to flange bolt; 8 - balancing washer
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be noticed while inspecting the propeller shaft
drive without disassembly, replace the glands by
new ones. :

The diameter of the bore in the yoke for the
needle bearing should not exceed 23.825 mm.

Flexible coupling. Examine the rubber ele-
ments of flexible coupling 1 (Pig. 3-48). In case
of cracks or separation of rubber from the metal
inserts, replace the flexible coupling.

Flexible coupling flange. Examine the align-
ing bushing of the flexible coupling flange.
Replace the flange assembly in case of considerab-
le wear or damage of the bushing.

Assembly
Assemble the propeller shafis by reversing
the disassembly procedure, bearing in mind the
following: -
~ apply 3 - 4 g of @W0J-1 lubricant uniform=-
ly to the splined joints;
~ while joining the parts, align the marks
made on the separable parts before disassembly;
- having assembled the splined Jjoint, apply
~an axial load to the gland for compressing it by -

0.3 - 0.5 mm and compress the holder on the yoke
recess.,

Assemble the universal joint as follows:
Remove the thick old lubricant, f£ill the
spaces in the cross arms and lubricate the inter-
nal surfaces of bearing housings with QUOT-24 lub=
ricant (0.4 - 0.6 g per bearing). Do not lubricate

the cross arms to prevent formation of an air
pocket during assembly. Insert the cross arms

into the yoke.

Put. the bearing housings with needles on the

eross arms and press them into the holes of the
yoke with a force of 8000 N (800 kgf). Install the
lockrings in the yoke recesses in accordance with
the marks made before disassembly. Now check the
free end play of the cross which should be

0.01 - 0.04 mm. If the end play is larger, replace
one thin lockring by a thicker one. When replacing
the universal joint parts, select lockrings with
the aid of a matching feeler gauge 41.8734-4092
which has four blades 1.53, 1.56, 1.59 and 1.62 mm
thick. For this purpose install 1ockring 2

(Fig. 3-49) 1.56 mm thick. While driving in the
bearings and when the cross bears against the
bearing housing (in which case there are no
clearancesj, determine the distance between the
bearing housing and the face of the circular
groove with gauge 41.8734-4092." Depending on the
measured distance and taking in account the axial
clearance of 0.01 - 0.04‘mm, insert the second
lockring of an appropriate thickness. '

t—t

Fig.3-49. Assembling the Universal Joint:

1 - universal joint yoke; 2 ~ lock ring; 3 - bear-
ing housing; 4 - gland; 5 - cross arm; 6 - bearing
needle; 7 - measuring gauge 41.8734-4092; 4,B,C,

D - gauge. blades 1.53, 1.56, 1.59 and 1.62 mm
thick; I - gauge

1.62 mm=yellow; 1.59 mm - black; 1.56 mm - blue;
1.53 mm - dark brown; and 1.50 mm - unpainted.

If, for example, the 1,56 mm blade goes
through, install a lockring 1.53 mm thick. If the
thinnest blade (1.53 mm) fails to enter the groove,
replace the ring by another one (1.50 mm). If the
thickest blade (1.62 mm) enters the groove
loosely, replace lockring 2 by another one,

1.62 mm thick.

Having installed the lockrings, strike the
‘joint yokes with a plastic~head hammer. Under the
effect of the blow and of the flexibly compressed
glands the clearance between the bearing bottom
and the lockring is taken up and there appear
clearances between the bearing housings and the
butt ends of the cross arms. After assembly check
the joint yokes for ease of rotetion and the
propeller shafts for proper balancing..

Balancing of shafts. The front and rear
propeller shafts are dynamically balanced on a
special stand by welding upfmetal balanéing
plates. -

At a rotation speed of 91 s~ ! (5500 rpm) the
unbalance of the shafts checked on. surfaces A .
(Fig. 3-44) should not exceed 1.75 N.mm
(175 gf.mm); during the balance check it should
not exceed 2.2 N.mm (220 gf.mm).

The balance of the intermediate propeller
shaft is checked at 13 g~1 (800 rpm). The requir-
ed balance is ensured by the use of balancing
washers 8 (Fig. 3~48). The unbalance should not
exceed 2.4 N.mm (240 gf.mm).

‘ Note. The spare lockrings are available in
five thicknesses, each painted a different colour:

Caution

If the shaft parts have been replaced during
repaire, the shafts haves to be balanced.
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REAR AXLE

The design of the rear axle is illustrated
in Fig. 3-50. -
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—7 ST Fig.3-50. Rear Axle:
1 - wheel cap; 2 - brake drum and wheel bolt; ferential pinion; 22 - final drive crown wheel; i
3 - axle shaft bearing oil baffle; 4 - brake drum; 23 - axle shaft; 24 - side gear; 25 - rear axle !
5 -« drum cast-iron ring; 6 - rear wheel brake cy- . final drive housing; 26 - adjusting ring; 27~bear-
linder; 7 -~ brake bleeder pipe union; 8 - axle ing spacer bushing; 28 -~ pinion bearings; 29-pi-
shaft bearing; 9 - bearing lockring; 10 - rear axle nion gland; 30 - mud guard; 31 ~ flange; 32- oil
beam flange; 11 ~ gland; 12 - suspension spring baffle; 33 - final drive pinion; 34 - differential
seat; 13 - rear axle beam; 14 — rear suspension pmun@ﬁm35_ﬂ®g%rwm”ﬁ%w%mM
upper longitudinal radius rpd bracket; 15 - axle 36 - pinion cage; 37 - suspension bracket; 38- axle
shaft guide; 16 - differential bearing adjusting shaft bearing fastening plate; 39 - plate bolt
nut; 17 - nut plate lock; 18.~ pinion cage bear- holder; 40 - rear bracket backing plate; 41 - rear
ing; 19 - bearing cover; 20 -~ breather; 21 - dif- brake shoe; 42 - shoe lining
Trouble Shooting
Cause of trouble : . . Remedy
) ' Rear Wheels Noisy
1. Wheel loose on axle shaft 1. Tighten wheel nuts
2. Axle shaft ball bearing worn or damaged 2. Examine axle shaft and replace bearing
-Constant Loud Noise of Rear Axls
1. Distortion of rear axle besm 1. Straighten out beam and check its dimensions
2. Axle shafts distorted and run untrue 2. True up axle shafis. Replace, if heavily
) -damaged
3. Wegr of splined joint with side gears 3. Replace worn or damaged parts
4. Maladjus}ment, damage or wear of final drive 4. Identify the fault end repair final drive
gears or bearings

5. Lack of lubricant 5. Restore oil level and look for leaks through
seals or in rear axle beam E



Continﬁed

Cause of trouble _ Remedy

Noise during Acceleration

1. Wear or wrong adjustment of differential bearings 1. Remove and repair final drive, replace faulty

parts
2. Virong meshing of final drive gears after repairs 2. Adjﬁst gear mesh
3. Axle shaft bearinge damaged 3. Replace bearings
4. Lack of oil 4. Restore oil level and look for leaks through

seals or in rear axle beam

Noise during Engine Braking

1. Improper meshing of final drive gears ) . 1. Adjust gear mesh
2. Excessive clearance in drive pinion bearings 2. Check antitorque moment of’ drlve pinlon,
caused by looseness'of‘flange fagtening nut or by tighten nut or replace defective parts

wear of bearings

Noise during Acceleration and Engine Braking

1. Wear or damage -of drive pinion bearings 1. Replace faulty parts
2. Wrong backlash between teeth of final drive gears 2. Examine gears, replace those faulty and restore
normal backlash

Noise on Turns

1. Difficult rotation of differential pinions on 1. Replacé damaged or worn parts
shaft
2. Scoring of differential pinion shaft 2. Dress down minor roughness with fine emery

cloth; replace pinion shaft if reconditioning
is impossible

3. Side gears jamming in pinion cage 3. Dress down minor defects of gears and mating
surfaces in pinion cage with emery cloth;
replace damaged parts with new ones

4. Wrong backlash of differential gears 4. Adjust hagklash

5. Axle shaft bearingg demaged 5. Replace bearings

Knocking oh‘Starting from Rest

1. Excessive clearance in splined joint beiween 1. Replace flange and final drive gears
drive pinion shaft and flange
2. Excessive backlash of fingl drive gears 2. Adjust backlash
3. Wear of .pinion cage bore for differential pinion 3. Replace pinion cage
shaft - ) \ '
4. Loose bolts of rear suspension radius rods 4. Tighten up bolts'
0il Leaks
1. Drive pinion gland worn or damaged 1. Replace gland‘ ‘
2. Viear of axle shaft gland, symptomized by oiling - 2. Check runout of axle shaft, deflection of beam;
of brake backing plates, drums and shoes true up or replace damaged paris. Replace gland

3. Loose bolts of finsl drive housing; faulty sealing 3. Tighten bolts; replace gaskets
gaakets

Bemoval and Installation _ sion redius rods and shock absorbers from the rear
"The operations related to the removal and axle beam only.-
ingtallation of. the rear axle are dealt with in When installing the rear axle, tighten the
"Rear Suspension" Chapter. To remove ‘the rear nuts of the radius rod bolis in keeping with the
axle, it is esufficient to disconnect the suspen- recommendations of the "Rear Suspension" Chapter.
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Fig.3-51. Pressing Out the Axle Shaft:
1 - axlé shaft; 2 - impact remover tool
67.7823~9516

After installation, bleed the brake system
‘and adjust the service and parking brake systems
as instructed under "Brakes'.

Fill the rear axle housing with TAL-I74 oil
through the o0il fillerAhole.

Disassembly and Assembly

Disassembly. Remove the brake pipeline with.
the Tee-piece from the rear axle, disconnecting
the ends of the pipes from the wheel brake cylin-
ders.

‘Put the rear axle on a repasir stand and drain
0il from the housing.

Remove fhe brake drum, unscrew the brake
backing plate nuts and, using remover )
tool 67.7823-9516 (Fig. 3-51), take out the axle
shaft complete with the o0il baffle, bearing
fastening plate, bearing, and locking ring.
Remove the brake backing plate and the gealing
ring. If the glend is in poor condition, and
wants replacement, pull it out of the axle beam
flange..

Perform the same operations at the other end
of the beam and remove the final drive.

To assemﬁle the rear axle, reverse the disas-
sembly operations, observing the followihg points:

~ coat the threads of the final drive bolts
with a sealing compound, first degreasing the
bolts and their threaded holes in the rear axle
beam;

- before instaliing the gland of the axle
beam bearing, coat it with Jlmron-24 lubricant and
install the gland into the beam flange using
driver A.T0157;

- coat the mounting band on the axle shaft
and the surface of its flange contacting the brake
drum with graphite lubricant or JACL-15 lubricant.

Install the brake drums only after mounting
the rear axle on the car and fastening the cable
end on the parking brake control levers.

Checking the Rear Axle Beam

Examine thoroughly the axle beam, particu-
larly if the car has been in a crash. The dis-
torted beam may cause noise of the rear axle and
rapid wear of the tyres.

Check the axle beam for distortion both in
the horizontal and vertical planes. Proceed as
follows.

Secure flange A.70172 to each end of the
beam, put the beam with both its flanges resting
on identical Vee-blocks located on a surface
plate at least 1600 mm long so that the surface
for mounting the housing on the beam is in a ver-
tical plane.

Check the axle beam for deformation, setting
‘an angle gauge against the outer surface
(Fig. 3-52) and side surface (Fig. 3-53) of
flange A.70172; if the beem is not distorted,
the angle gauge will fit snugly ageinst the sur-
faces.

Fig.3=-52. Checking the Rear Axle Beam for Vertical
Deformations with Angle Gauge Applied to Outer Face
of Flange A.70172

Fige3-53. Checking the Rear Axle Beam' for Twisting
Deformations with Angle Gauge Applied to Edge of
Flange A.70172

*\
\

Check the value of distortion with a feeler
gauge. If a O, 2 mm feeler gauge goes through on-
either flange, straighten the beam.

Using ad angle gauge (Fig. 3-54), check the
final drive mounting surface for perpendicul arity
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\Fig.3-54, Checking the Final Drive Mounting Surface
for Perpendicularity

Fig. 5—55. Checking the-Reaxr Axle Beam for Horizon-
tal Deformations with Angle Gauge Applied to Outer
Face of Flange 4.70172

to the bearing surface of flange A.70172. The
0.2 mm feeler gauge must not, go through.

Turn the axle beam through 90° and place it
on Vee-blocks. Apply the angle gauge to the outer
surface of the flange (Fig. 3-55). The angle gauge
should fit tightly. If otherwise, check the value
of distortion with a feeler gauge. The 0.2 mm
feeler gauge must not go through.

If deformation exceeds the value stipulated
above, straighten the beam as adv1sed‘below.

Having trued up the beanm, wash it carefully,
clean and install the magnetic plug, then check
the following:

- quality of the welds and pressuretightness
of the beam;

- cleanliness inside the beam (absence of
burrs, chips and remaining 0il) and of the heam
breather.

Paint the beam on the outside as protection
against corrosion.

Straightening the Rear Axle Beam
Fasten flanges A.70172 (the ones used for
straightening, not for checking) to each end of

Pig.3-56. Straightening the Rear Axle Beam. Diagram-
matice

1 - hydraulic cylinder; 2 - hold-down cross—bean;
% - flange A.70172; 4 - angle gauge; 5 - Press
table's 6 - support; 7 - indicator bracket

‘ the beam and put the latter on the supporis of a

hydraulic press so that the ends of hold~down
cross-beam 2 (Fig. 3-56) are in the distorted
zone of the axle beam. Most likely, the zone of
distortion will be located 200 - 300 mm from the
faces of the beam flanges.

Set indicator bracket 7 so that the indica-
tor rod bears against the upper part of the flan-
ge side surface and the indicator pointer is
settled at the division showing the value of beam
distortion measured with the feeler gauge during
the beam checks. Install either a bracket with
indicator or angle gauge 4 at the other side of
the beam.

Install supports 6 under the beam (in the
zone of distortion), straighten up the beam by
the hydraulic press first in the horizontal then

‘vertical plane, checking the results of straighten=-

ing with the indicator or with a feeler gauge
and angle gauge 4.

The maximum force on the press during beam
straightening should not exceed 100 kN (10000 kgf)
to avoid excessive deformation of the housine

section.

Note. If the height of support 6 has been
correctly selected by experiments, ‘the beam may be
straightened without angle gauge or indicator
checks.

Remove the beam from the préss and check it
as advised above, replacing the "stralghtenlng
flanges A.70172 by the "checking" ones.

If the preqcrlbed equipment is unavailable,

. the rear axle beam may be straightened, as an ex-

ception, consecutively at each end followed by a
mandatory check of the beam distortion at both
sides (see "Checking the Rear Axle Beam").

Axle Shafts

and Installa-
tion

Removal

Remove the wheel and the brake drum.



Unscrew the nuts which hold the brake backing
plate to the axle beam; using remover
tool 67.7823-9516 and supporting the backing
plate, pull out the axle shaft complete with the
0il baffle, bearing fastening plate and locking
ring.

If gland replacement is necessary, remove it
from the axle beam flange.

Install the axle shaft by reversing the
removal operations, and taking care not to damage
the working edge of the gland. Before installing
the brake drum, lubricate the mounting bend on
the axle shaft with graphite or JiCLi=15 lubricant.
After installation, check the functioning of the
axle shaft on the road.

Inspectidn

Examine the parts of the axle shaft and make
sure that:

- the ball bearing is not worn nor damaged;
replace the bearing if its axial clearance is
larger then C.7 mm;

- the bearing and its locking ring are not
displaced from their initial positions; if the
inner race of the bearing turns on the axle shaft,
replace the locking ring;

- the tearing fastening plate and the oil
baffle are free of damage;

=~ the axle shaft is not distorted and the
mounting surfaces are not damaged; the runout of
the axle shaft measured in centres on the gland
journal should not exceed 0.08 mm. Before putting
the axle shaft in the centres, clean the centre
holes on the axle shaft carefully of dirt and
rust. ‘

If eny parts mounted on the axle shaft are
found to be worn or damaged, replace them by new
ones, observing the rules laid down below and
using sﬁecial devices. Kinor bending of the axle
shaft ghould be corrected by truing up. After
truing, the runout of the flange face measured in
the centres should not exceed 0.05 mm. If it is
larger but does not exceed 0.08 mm, the flange
face may be turned on a lathe to eliminate face
runout. Turning must not reduce the thickness of
the flange by more than 0.2 mm.

Removing the

Ring

Locking

The locking ring of the axle shaft bearing
must be removed and installed only on a hydraulic
press. .

First bend outward holders 39 (Fig. 3-50) of
the bolts which fasten plate 38 with the o0il baf-
fle and brake backing plate, and take out the
bolts.

Put the half rings of remover
tool 67.7823-9529 around the bearing and set the

\‘._JJ/
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Fige3=-57. Removing the Axle Shaft Bearing Locking
Ring:
1 - fixture; 2 - axle shaft

Fig.3~58, Driving in the Axle Shaft Bearing Lock-
ing Ring: '

1 - driver; 2 - axle shaft; 3 - holder; 4 - lock-
ring; 5 - bearing; 6 - bearing fastening plate
and oil baffle assembly; ? - supporting ring

axle shaft vertically so that the half rings rest
on the locking ring.

Put the axle shaft on the press (Fig. 3-57)
and apply a gradually increasing force to the
splined end of the axle shaft until the locking
ring comes off. The locking ring must not be
reused but only replaced by a new one.

Check the axle shaft mounting surface for
notches and other defects; réplace the axle
shaft by a new one, if necessary.

Assembl y

Set the axle shaft vertically with its
flange resting on ring 7 of instellation
tool 67.7823-9530 (Fig. 3-58).
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Fig.3=-59. Checking the Fit of Axle Shaft Bearing
Tocking Ring:

4 - indicator; 2 - axle shaft; 3 - tester; 4- tor-
que-indicating wrench; 5 - bearing; 6 - bearing
locking ring

Connect the oil baffle of the axle shaft
bearing and the bearing fastening plate with the
gasket by two screws\and install these parts on
the axle shaft; install the axle shaft ball bear-
ing. .

Insert a new locking ring into special hol=-
der 3 and heat it in a heater %o 300 ¢ approxima-
tely so that the temperature of the ring during
installation on the axle shaft is 220 - 240 °C.

Drive the locking ring on the axle shaft
with driver 1 on a press, applying a force not
higher than 60 kN (6000 kgf) until the inner race
of the bearing is claﬁped between the locking ring
and the axle shaft shoulder.

Having pressed-on the loéking ring, check to
gsee that it will not be displaced under an axial
load of 20 kN (2000 kgf). For this purpose place
the assembled axle shaft on a tester (Fig. 3-59)
and clamp the locking ring in a special vice.

Place the rod of indicator 1 graduated into
0.01 mm divisions against the axle shaft flange.
Set the indicator pointer to zero and apply the
axial load specified above by tightening the
screw of the tester o 80 - 85 N.m (8 - 8.5 kgf.m)
with a torque-indicating wrench. The screw will
bear through a ball against the end of the axle
shaft. The applied force should not cause any
clearance, however small, between the locking
ring and the inner race of the bearing.

Relieve the load by turning off the tester
screw and make sure thai the indicator pointer
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returns to zero. This means that there has been
no shifting of the locking ring over the axle
shaft. Feilure of the indicator pointer to come
back to zero indicates that the locking ring has

\been displaced and the axle shaft assembly must

be replaced by a new one.

Having checked the fit of the locking ring,
install the bolts which fasten the plate and oil
baffle 6 (Fig. 3-58) and fix them by bending the
bolt holders inward.

Measuring the Axle Shatft

End Play on Car

Loosen the nuts of the rear wheels. Put
chocks under the front wheels and jack up the
rear axi:. Release the parking brake and set the
gearshift ~ever 1o neutral.

Remove the wheels and brake drums. Screw
gauge 02.7834.9504 on the axle shaft (Fig. 3-60),
pass the rod extension of indicator 1 through one
of the two holes in the axle shaft until the rod
comes to bear against the brake backing plate or
0il baffle and .secure the indicator.

Measure the end play with the indicator,
applying a force of about 50 N (5 kgf) in both
directions along the rear axle axis. The permis-
sible end play shall not exceed 0.7 mm.

MDA

Fig.3-60. Measuring the Axle shaft End Play with
Wheel and Brake Drum Removed:
1 - indicator; 2 ~ gauge

Final Drive

The assembled final drive is shown ‘in
Fig. 3-61.

Final
Noisge

Identifying t he
Drive Defects by

Look for final drive troubles in the follow-
ing sequence:

Test No.1 In order to identify the exact
nature of the noise, drive the car on a highway at
20 km/h approximately.

Then accelerate the car gradually to 90 lm/h
listening to the various kinds of noise and taking



Fig.3-61. Final Drive Assembly:

1 - drive pinion; 2 - crown wheel; 3 - differen-
tial pinion; 4 - side gear; 5 ~ differential pi-
nion shaft; 6 - pinion cage; 7 - pinion cage bear-
ing cover bolts; 8 - pinion cage bearing cover;

9 - locking plate; 10 ~ bearing adjusting nut;

41 - final drive housing

a note of the speeds at which they appear and
vanish.

Let go of the accelerator pedal and slow down
the car by the engine without applying the brakes.

In the course of deceleration note the changes
in the character of the noise and the moments when
it gets louder. As a rule, the noise arises and
vanishes at the same speeds both during accelera-
tion and deceleration.

Test No.2. Accelerate the car to 100 km/h
approximately, set the gearshift lever to neutral,
turn off the ignition switch and allow the car to
coast to a standstill; listen to the nature of the
noise at various deceleration speeds.

Caution

While turning off the ignition switch take
care not to move it farther than necessary so as
to avoid operation of the antitheft device.

The noise occurring during this test and cor-
responding to that noticed during Test No.1 is
not caused by the final drive gears since they
produce no noise when not under load.

On the contrary, the noise registered during
Pest No.1 and not recurring during Test No.2 may
be caused by the final drive gears or by the bear-~
ings of the drive pinion or differential .

Test No.3. Start the engine on a stationary
braked car and, throttling it up gradually, com-
pare the arising noises with those registered
during the previous tests. If the noises resemble
those noticed during Test No.1, they are caused
not by the final drive but by some other units.

Test No.4. The noises noticed during Test
No.1 and not observed during the subsequent tests
are caused by the final drive; to confiim, Jjack
up the rear wheels, start the engine and throw in
the 4th speed gear. This will prove that the
noise is actually produced by the final drive and
not by other units, e.g. suspension or body.

Removal

If the final drive alone has to be removed,
do the following:

- drain oil from the rear axle housing;

- Jack up the rear end of the car, put it
on trestles and remove the wheels and brake drums;

- unserew the nuts which hold the brake back-
ing plate to the axle beam and pull out the axle
shafts from the differential pinion cage;

-~ disconnect the propeller shaft from the
final drive, put a cupport under the final drive
‘housing, remove the bolts that fasten this housing
to the rear axle beam and tske the final drive out
of the beam exerting care not to damage the gas-
ket.

Installation

Prior to installing the final drive, clean
the axle beam thoroughly of oil.

Put a sealing gasket on the jointing sur-
face, insert the final drive into the axle housing
and fasten it with bolts. Before installation,
coat the bolt threads with a sealing compound.
Before applying the sealing compound degrease
carefully the bolts and the holes in the beam.
Attach the propeller shaft to the final drive,
install the axle shafts and brake drums.

Instaell the wheels with tyres and tighten
the wheel nuts preliminarily. Remove the supports
and lower the car; now tighten the wheel bolts
woth a torgue-indicating wrench.

Fill the rear axle béam with oil, first
cleaning and screwing in the drain plug.

Disassembly

Mount the final drive on a stand. Remove
locking plates 9 (Fig. 3-61), unscrew bolts 7 and
remove covers 8 of the pinion cage bearings,
adjusting nuts 10 and roller bearing outer races.
Mark covers 8 and outer races of bearings before
removal so as to install them back where they
belong during subsequent reassembly.

Take the pinion cage from final drive hous~-
ing 11 complete with crown wheel 2 and bearing
inner races.

To remove drive pinion 1 and associeted
parts, proceed as follows:

- turn the finel drive housing with the
throat up (Fig. 3-62) and unscrew the flange nut
with wrench 2, holding drive pinion flange 3 with
retainer 1;



Fig.3-62. Removing the Pinion Nut:
1 - drive pinion flange retainer; 2 - socket
wrench; 3 - drive pinion flange; 4 - bracket

Fig.3-63, Removing the Drive Pinion Rear Bearing
Inner Races

1 = general-purpose remover tool A.40005/1/7;

2 - drive pinion; 3 - bearing race; 4 -~ remover
tool A.45008

- remove the flange and teke out the drive
pinion complete with the adjusting ring, rear
bearing inner race and spacer sleeve§ ',

- take the gland, oil baffle and front bear-
ing inner race from the final drive housing;

- press out the outer races of the front and
rear bearings with driver A.70198;

-~ remove the spécer sleeve from the .drive
pinion and, using remover tools A.40005/1/7 and
4.45008 (Fig. 3-63), remove the inner race of the
rear roller bearing;

-~ take off the drive pinion adjusting ring.

To disassemble the differential:

~ remove roller bearing inner faces‘Q
(Fig. 3-64) from pinion cage 3 using general=-
purpose remover tool A.40005/1/6 and stop A.45028;

- unscrew the crown wheel bolts and drive the
differential pinion shaft out of the cage;

- turn the side gears and the differential
pinions so that the latter roll out into the dif-
ferential ports where they can be taken out;

- remove the side gears with supporting
washers.

Inspection of Parts

Wash the final drive parts thoroughly before
inspection to facilitate detection of any faults
and wear.

Look for the signs of damage on the gear
teeth and check for correct tooth contact pattern
on the working surfaces of teeth; replace any
heavily worn parts; identify the cause of improper

tooth contact.

Note. Replacement pinions and crown wheels
are availeble in sets matched for noiseless opera-
tion and proper tooth contact. Therefore, if one
of these parts is damaged, both should be replaced
as a set,

Examine the differential pinion shafts and
the bores in the piniong; minor damage can be
worked out by polishing with fine abrasive cloth.
In case of heavy damage replace the parts by new
ones.

Inspect the side gear journals and their
seats in the pinion cage, condition of holes in .
the cage for the pinion shaft. Attend to the dis-
covered defects in the same manner as in the
previous operation, replace the worn or damaged
parts, if necessary.

Inspect the surfaces of the side gear support~
ing washers and eliminate even the slightest
demage. If replacement is necessary, select
washers of the proper thickness.

Inspect the roller bearings of the drive
pinion and pinion cage; they should be unworn and
have smooth working surfaces. Replace the bearings
if there is any doubt as to their serviceability;
faulty bearings may csuse noise and seizure of
gear teeth.

Look for distortion and cracks on the final.
drive housing and pinion cage and replace them, if
faulty.

Examine closely the drive pinion gland and
replace itvin case of even the slightest damage or
when the working édge is worn in width to 1 mm and
.over.
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Fig.3-64., Removing the Inmer Race of Differential
Pinion Cage Bearing:

1 - general-purpose remover tool A.40005/1/6;

2 —~ bearing lnner race; 3 -~ pinion cage; 4 ~ stop
A.45028 '

Assembly

Strict observance of the assembly and adjust-
ment rules given below will ensure reliable func-
tioning of the final drive.

The parts of the final drive are illustrated
in Fig. 3-65.

27 26 25 24 23 22

1 - pinion flange; 2 ~ gland; 3 - oil baffle;

4 - front bearing; 5 - rear bearing; 6 - pinion
adjusting ring; 7 - side gear supporting washer;
8 - side gear% 9 - differential pinion; 10 - dif-
ferential pinion shaft; 11 - crown wheel; 12 - pi-
nion cage; 13 - pinion cage bearing; 14 - adjust-

Assembling the differential.
Coat the side gears with transmission oil and

install them complete with the supporting washers
and differential pinions through the ports in the
pinion cage. Turn the pinions and the side ‘gears
so as to align the rotation axis of the differen-
tial pinions with the axis of the port in the
cage, then insert the pinion shaft.

Check the axial clearance of each side gear;
it should be 0 - C.10 mm; the antitorque moment
of the differentiel gears should not exceed
15 N.m (1.5 kgf.m).

In case of an unduly large clearance caused
by the wear of the differential parts, replace the
supporting washers of the side gears by thicker
ones. If the abové-stated clearance cannot be en-
sured even after installation of the thickest -
washers, it means that the gears are heavily worn
and must be replaced by new ones.

Secure the crown wheel on the pinion cage.

Using installation driver A.T70152, forpe the
inner races of the roller bearings on the pihion
cage.

Installation and

ment o f

Ad jus t-

Drive Pinion
Correct position of the drive pinion relative

to the crown whecl depends on the thickness of

the adjusting ring installed between the thrust

face of the drive pinion and the inner race of

the rear bearing.

2120 13

Fige3-65. Rear Axle Final Drive Parts:

ing nut; 15 - locking plate bolt; 16 - locking
plate; 17 - locking plate; 18 - crown wheel bolt;
19 - drive pinlon; 20 - cover bolt; 21 -~ spring
‘washer; 22 ~ gasket; 23 - final drive fastening
bolt; 24 -~ final drive housing; 25 - spacer bush-
ing; 26 -~ plain washer; 27 - drive pinion flange
nut
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Fig.3-66., Installing the Drive Pipion Rear Bearing

Quter Race:
1 - driver A4.70171

Fig.3-68. Measuring the Thickness of Drive Pinion
Adjusting Ring:

4 - dummy pinion A.701843; 2 - gauge A.95690 with
indicator; 8, and a, - distance from dummy pinion
face to journals of differential bearings

on the same face of dummy pinion A.70184. Then
shift indicator 1 so that its rod rests on the
seating surface of the pinion cage bearing.

Moving dummy pinion 4 with the indicator
right and left, stop it when the indicator pointer
is at a minimum velue of "a;" (Fig. 3-68) and
write down the reading. Repeat this operation on
the seating surface of the other bearing and find
the vdlue of‘"az“.

Determine the thickness "S" of the drive
pinion adjusting ring; this thickness is the
algebraic difference of "a" and '"b".

Fig.3-67. Determining the Thickness of Drive Pinion
Adjusting Ring:

1 - indicator; 2 -~ gauge A.95690; 3 - drive pinion
rear bearing; 4 - dummy pinion A.70184

Select the adjusting ring by the use of §=a-b
dummy pinion A.70184 and thickness gauge A.95690 where: a - arithmetical mean of the distances from
with an indicator. Proceed as follows. the faces of dummy pinion 1 (Fig. 3-68)

Secure the final drive housing on a stand to the journals of the differential

and install the outer races of the drive pinion bearings.
front and rear bearings into the hoﬁsing. Use
driver A.70185 for the front bearing and A.T70171
for the rear one (Fig. 3-66).

Using driver A.T0152, install the inner
race of the rear bearing on dummy pinion A.70184
and insert the latter into the throat of the
final drive housing (Fig. 3-67).

Install the inner race of the front bearing
and the drive pinion flange and draw up the nut
with a torque of 8 - 10 ¥.m (0.8 -~ 1 kgf.m)
rotating the dummy pinion to ensure correct loca=-

tion of the bearing rollers. Pig.3-69. Final Drive Gears:

Secure thickness gauge 4.95690 on the face 41 - crown wheel; 2 - ordinal number; 3 - correction
of dummy pinion 4 and set the gauge graduated to nominal position in hundredths of a millimeter;
into 0.01 mm divisions to zero, placing its rod 4 ~ drive pinion
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a=ﬁ_;‘_2
b - deviation of the drive pinion from the
nominal position in millimeters. The
value of deviation is marked on the
drive pinion (Fig. 3-69) in the hund-
redth fractions of a millimeter with a
plus or minus sign.

In determining the thickness of the adjust-
ing ring the sign and the unit of measurement of
"b" should be taken in account.

Example. Let the value of "a" found by the indica=-
tor be 2,91 mm ("a" is always positive) and the
deviation of the drive pinion written after its
Serial No. be "-14". To find the value of "b" in
millimeters, the amount of deviation should be
multiplied by 0.01 mm

b=-14x0.01mm = ~-0,14 mm

Now find the thickness of the pinion adjust-
ing ring in millimeters:

S

a-b=2.9T"m - (-0.14 mm) =
2,91 mm + 0.14 mm = 3.05 mm

In this case install the adjusting ring
3.05 mn thick.

Put the adjusting ring of the required
thicknéss on the drive pinion and, using dri-
ver A.70152 (Fig. 3-70), install the rear bearing
inner race removed from dummy pinion A.70184. Put
in position the spacer bushing.

A
=5 SN

MR

I

Fig.3~70. Installing the Rear Bearing Inner Race
on Drive Pinion:

1 - roller bearing race; 2 - driver A.70152;

3 - adjusting ring; 4 - drive pinion

Caution

During repairs of the rear axle final
drive be sure to use a new spacer bushing if the
housing, gears, or the pinion bearings have been
replaced. If, however, these parts have not been
replaced, the old spacer bushing may be left in
place.

Insert the drive pinion into the final drive
housing and put in place the inner race of the
front bearing, the oil baffle, gland, drive pinion

flange, and washer.

Screw the nut on the drive pinion extension,
lock the pinion flange and tighten the nut with a
torque specified below.

Preloading t he Drive
Pinion Bearings

It is essential that the drive pinion bear-~
ings be properly preloaded in order to offset the
axial displacement of the pinion under working
loads. This preloading is checked by dynamome-
ter 02.7812.9501 (Fig. 3-71) which measures the
antitorque moment of the drive pinion.

Fig.3-71. Dynamometer 02.7812.9501:

1 - movable index; 2 - torgue~limiting index}

3 - body; 4 - handle; 5 ~ bar with end-piece inser-
ted into adapter bushing

The antitorque moment determines the degree
of bearing tightening. This moment should be
160 - 200 N.cm (16-20 kgf.cm) for new bearings
and 40 - 60 N.cm (4 - 6 kgf.cm) for the bearings
after a run of 30 km and more.

Tighten the flange nut with a torque of
120 - 260 N.m (12 - 26 kgf.m), periodically check-
ing the resistance of the bearings to rotation of
the drive pinion with a dynamometer.

_ To check the antitorque moment, place the
dynamometer on adepter sleeve 3 (Fig. 3-72), set
index 2 (Fig. 3-71) to the 200 N.cm (20 kgf.cm)
scale division and turn handle 4 a few revolu-:
tions clockwise. When turning the pinion see that
movable index 1 does not go beyond index 2 and
reads not less than 160 N.cm (16 kgf.cm).
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Fig.3~72. Checking the Preload of Drive Pipion Bear-

ings:
1 - dynamometer 02.7812.9501; 2 - fingl drive hous=-
ing; 3 - adapter sleeve '

If the antitorque moment is under 160 N.cm
(16 kgf.cm) or 40 NW.cm (4 kgf.cm) for the bear-
ings after 30 km, tighten the pinion flange nut
without exceeding the prescribed preload and
recheck the antitorque moment of the drive pinion.

If the antitorque moment exceeds 200 N.cm
(20 kgf.cm) or 60 N.em (6 kgf.cm) for bedded~in
bearings, this being traced to an excessive
preload of the bearings, replace the spacer
gleeve by a new one since it has been overloaded
and distorted to a point which denies the
possibility of correct adjustments. Having
replaced the spacer slée&e, repeat the assembly
operations performing appropriate adjusiments and
checks.

Installing the
Cage

Pinion

Assemble theiﬁinion cage complete with the
bearing outer races and instell it into the hous-
ing. - )

Install two adjusting nuts 4 (Fig. 3-73) so
that they contact the bearing races.

Install the bearing covers and tighten the
fastening bolts with a torque-indicating wrench.

the Preload-
. Cage Beanr-
t he Backlash
Drive Gears

Adjusting
of Pinilion
ings and
of Final

These operations should be carried out con-

currently, using gauge A.95688/R and wrench A.55085.

Secure the gauge on the final drive housing
(Fig. 3-73) by turning screws 1 and 6 into the
holes for the bolts which fasien the adjusting
nut locking plates.

Fig.3-73. Checking the Preload of Pinion Cage Bear-
ings with Gauge A.95688/R:
1 ~ gauge screw; 2 - wrench A.55085; 3 - crown

- wheel; 4 - adjusting nubt; 5 - intermediate lever;

6 - fastening screw; 7 - indicator bracket ;
8 - bracket screw; 9 - pinion cage bearing preload
indicator

Move bracket 7 along the guide until lever 5
comes in contact with the external side surface
of the cover and draw up screw 8.

Loosen screws 1 and 3 (Fig. 3-T4) and set
bracket 4 so that the rod of indicator 2 rests on
the tooth flank of the crown wheel at the tooth

'edge;‘then draw up screws 1 and 3.

Adjust the pinion-to-wheel backlash

_preliminarily to 0.08 - 0.13 mm by turning the

Fige3-74. Checking the Backlasgh of Final Drive
Gears with Gauge A.95688/R:

4 - bracket screw; 2 -~ backlagh indicatorj 3 - in-
dicator clamping screw; 4 - indicator bracket ;

5 - fastening screw; 6. - crown wheel
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Fige3-75. Checking the Preload of Pinion Cage Bear-
ings:

D - distance petweep differential bearing covers;
1y, 2 - sdjusting nuts

adjusting nuts. Check the backlash with indica-
tor 2, at the same time rocking crown wheel 6.
This should be done without preloading the bear-
ings. The adjusting nuts must only touch upon the
bearings otherwise the preload reading will be
wrong.

Tighten two bearing adjusting nuts succes-
sively and uniformly. This will move apart the
differential bearing covers, thus increasing
distance "D" (Fig. 3-75). This increase of
distance "D" will be registered by indicator 9
(Fig. 3-73) whose rod is pressed upon by lever 5.
Tighten the bearing adjusting nuis to increase
distance "D" (Fig. 3-75) by 0.14 - 0.18 mm.

Having gdjusted the correct preload of the
pinion cage bearings, check finally the backlash
of the finel drive gears. It must remain unchanged.

If the backlash is greater than 0.08 - 0.13 mm,
shift the crown wheel towards the pinion; shift it
away, if the backlash is smaller. In order to
retain the preset preload of the béarings, move
the crown wheel by tightening one of the bearing
adjusting nuts and loosening the other nut through
the seme angle. '

For accurate performance of this operation,
watch the readings of indicator 9 (Fig. 3-73)
which reads the previously adjusted preload of
rbearings. Tightening one of the nuts will change
the indicator reading because the di#ergence npn
of the covers (Fig. 3-75) will increase and ®o
will the preload of the bearings. Therefore, keep

loosening the other nut until the indicator pointer
returns to the initial position.

Having moved the crown wheel, check the back-
lash by indicator 2 (PFig. 3-T4). Repeat the
adjustments if the backlash is other than required.

Remove gauge A.95688/R, install the locking
plates of the adjusting nuts and fasten them with
bolts and spring washers. The spare locking plates
are available in two types, either with one or two
lugs to suit the position of the nut slot.

The ‘finel drive units can be adjusted and
repaired on a special stand which is also suitable
for checking the gears for noise and for the posi~
tion and pattern of the tooth contact on the work-
ing surfaces of the teeth as advised below.

t he
Final
Gears

Checking
tact of

Tooth
Drive

C o n=-

The final check of the final drive gears for
proper meshing is carried out on a stand as fol-
lows:

- get the adjusted final drive on the stand
and coat the working surfaces of crown wheel teeth
with a thin coat of lead oxide;

- start the stand; brake the rotating axle
shafts by the stand levers so as to leave the
traces of contact with the pinion teeth on the
crown wheel teeth;

- reverse the rotation of the stand and,
breking the gears, obtain the contact stains on
the other side of the crown wheel teeth which
corresponds to the backward movement of the car.

The tooth contact is considered correct if.
the contact pattern is located uniformly on both
sides of the crown wheel teeth, nearer to the
narrow end of the tooth, occupying two thirds of
its length and without extending to the tip or the
root of the tooth as shown in Fig. 3-76 "e".

The patterns of wrong tooth contact on the
active surface of the tooth are illustrated in
Fig. 3-76 "a", "bn, nen, ngn, ) »

Correct adjustment of the pinion position
involving the replacement of the ring calls for
the disassembly of the unit. .

During assembly, repeat -all the operations
related to adjusting the preload of the pinion
roller bearings, checking the antitorque moment,
setting the preload of the pinion cage roller
bearings, and adjusting the backlash of the final
4rive gears.

t he Drive:
Gleand

Repla Q;¥ ng
Pinion-
The need for replacing the gland is sympto-

mized by a drop of the 04l level in the rear axle
housing caused by the leakage of oil through the

- 89 =



Fig.3-76. Tooth Contact of Final Drive Gears:

I - forward; II - reverge; a and b - wrong tooth-
contact; shift drive ‘pinion away from crown wheel
by reducing thickness of adjusting ring; c¢ and

d - wrong tooth contact: shift drive pinion to-
wards crown wheel by increasing tinickness of ad-
justing ring; e - correct tooth contact

gland; the oil level drops so low that it inter-
fores with normal functioning of the Ifinal
drive.

Sweating of the housing throat and even for-
mation of individual oil drops not in excess of
the below-stated number should not be regarded as
a symptom of leakage.

In case of intensive dripping, examine the
gland as follows:

- put the car on a lift or an inspection
nity

-~ clean and inspect the breather;

- unserew the level plug and check the oil
level in the rear sxic housing; bring the level
to the normal mark, if necessary;

- ¢lean the housing throat of oil and wipe it
dry;

- jack up the rear axle gnd put it on trest-
les;

- start the engine, throw in the direct gear
and run the stationary car at 90 - 100 km/h until
the oil gets heated to 80 ~ 90 O¢ (it will take
about 15 minutes;

~ with the direct gear thrown in, at a cpeed
of 100 km/h determine the amount of o0il lesgking
out in 15 minutes.

The leakage exceeding 5 drops in 15 minutes

. indicates that the gland is demaged.

The faulty gland'can be replaced without
removing the final drive from the car, provided
the other final drive paris do not require rep-
lacement.

To replace the gland, proceed as follows:

~ drain o0il from the rear axle housing;

- loosen the rear wheel nuts; put chocks
inder the front wheels and jack up the rear axle;
releage the parking brake and set the gearshift
lever to neutral;

- remove the wheels and brake drums;

- unscrew the nuts which hold the brake back=-
ing plate to the rear axle beam and withdraw the
axle shaft from the differential pinion cage with
a special knock-out toolj;

- disconnebt the propeller shaft frem the
drive pinion flange and shift the shaft aside;

~ using a dynamometer, measure the antitorgue
moment of the drive pinion and memorize its value;

- holding the flange with a special wrench,
unscrew the drive pinion flange nut and remove
the flange complete with the washer;

- take off the drive pinion gland;

- install a new gland with a mandrel, irying
to avoid cocking the gland; before installation

coat the working suxfaces of the gland with
JmTon-24 lubricant;

- ingtall the flange with the washer on the
drive pinion and, holding it with a special
wrench, tighten the flange nut, checking
periodically with the dynamometer the antitcrque
moment of the drive pinion.

1f the initisl antitorque moment was 60 N.ow
(6 kgf.cm) and higher, the new one should be
10 - 20 N.cm (1 - 2 kgf.cm) higher than the
initiel one. If, however, the initizl antitorque
moment was lower than 60 N.cm (6 kgf.cm), tighten
the flange nut until the entitorque moment becomee
60 - 90 N.cm (6 - 9 kgf.cm).

If the nut is tightened to such an extent
that the antitorque moment i® higher then requir-
ed, dissssemble the final drive, replace the
gpacer sleeve by s naw onc, zg9vemble the final
drive and adjust ss prescribed under "Assenbly
and Adjustmenta".

To assemsle the rear axle, reverse the disas-
sembly operations.




FRONT AXIE

The design of the front axle is illustrated
in Fig. 3-77.

10

Fig«.3~77. Front Axle:

1 - mud guard; 2 - final drive housing lower cover; 3

3 - drive pinion bearings; 4 - differential hous-
ing; 5 - drain plug; 6 - filler and level plug;

7 = inpner joint housing bearing; 8 -~ gland;

9 - inner joint housing; 10 ~ spring washer;

11 ~ locking ring; 12 - bearing cover; 13 - adjust-

ing nut; 14 - pinion cage bearing; 15 - bearing
cover; 16 = cover bolt; 17 - supporting washer;

..............

18 ~ gide gears; 19 - differential pinion; 20-fi-

nal drive housing; 21 -

breather; 22 -~ front axle

bracket; 23 - differential pinion shaft; 24 - ad-
Justing ring; 25 - drive pinion; 26 - bearing
spacer bushing; 27 - drive pinion gland; 28-flange

Trouble Shooting

Cause of trouble

Remedy

Congtant Loud Neise on the Move

1. Wear of splined joint with side gears

2. Maladjusiment, damage or wear of final drive
gears or bearings

3. Lack of oil in front axle housing

4. Wear or breakage of inner joint housing bearing

1.
2‘

3.

4.

Replace worn or damaged parts

Identify cause of trouble, repair or replacév
final drive ’

Restore o0il level, check for oil leaks from
housing seals

Replaoce bearing

Noise during Acceleration of Car

1. Wear or maladjustment of differential bearings

2. Meshing of final drive gears improperly adjusted

dqring repairs
Damaged bearings of inner joini housings
Lack of oil

&~ W
o«

1.

-2

3.
4.
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Replace worn parts, adjust differential bearings
Adjust meshing of final drive gears as insiruct-
ed under "Rear Axle"

Replace bearings

Restore o0il level and check for oil leaks in
axle housing seals



Continued.

_Cause of trouble

Remedy

Noise during Engine Braking

1. Wrong backlash in final drive gears

2. Excessively large clearance in drive pinion bear-
ings caused by loosening of flange nut or wear
of bearings

1. Adjust backlash as instructed under "Rear Axle"
2. Adjust clearance (see "Rear Axle"); replace )
bearings, if necessary

Noise during Acceleration and Engine Braking

1. Drive pinion bearings worn or broken
2. Wrong backlash of final drive gears

1. Replace damaged parts
2. Adjust normel backlash, replace damaged parts

Noise on Turns

1. Differential pinions rotate with difficulty on
shaft '
2. Differential pinion shaft scored

3. Seigzure of gears in pinion cage

4. Wrong backlash of differential geér teeth

1. Replace damaged or worn parts

2. Smooth out minor scores with fine emery cloth;
if necessary, replace pinion shaft

3. In case of minor damage of gears and mating
surfaces of binion cage, dress them with fine
emery cloth; replace damaged parts, if necessary

4. Adjust gear backlash

Knocking at Beginning of Motion

1. Excessively large clearance in splined joint of
drive pinion shaft with flange

2, Excessively large backlash of final drive gears
3, Wear of bore for pinion shaft in pinion cage

4. Wear of splined joint with side gears

1. Replace final drive flange and gears-

2. Adjust backlash (see "Rear Axle")

3, Replace differential pinion cage and, if neces-

sary, pinion shaft

4. Replace worn paris

0il Leaks

1. Wear or damage of drive pinion gland

2. Wear of inner joint housing gland

3. Loose fastenings of inner joint housing bearing
<overs or of axle housing covers, damaged seallng
gaskats

1. Replace gland
2. Replace gland
3. Tighten nuts and bolts, replace sealing gaskets

Removal and,Installation

Place the car on a 1ift or an inspection pit
and jack up its front end.

Remove the sway eliminator bar, the braces
of the suspension cross member and the protective
shield of the engine sump. Disconnect. the shock
absorbers £rom the lower wishbones and detacﬁ the
front propeller shaft from the drive pinion flange
of the front axle final drive.

Compress the suspension spring, detach the
ball joint from the lower wishbone and remove the
spring, relieving it gently of the load. Disconnect
the steering rods from the knuckle arms.

Take off the cap and unscrew the nut of the
wheel hub bearings.

Perform the same operations on the other side
of the car. :

Loosen the clamp which holds together the
inlet pipe and the muffler pipe, disconnect the
pipe and muffler mountings in the rear end of the
car and on the gearbox.

Using wrench 02.7812.9500, unscrew the nuts
which fasten the muffler inlet pipe to the ex-
hsvst manifold and ease the pipe down.

Unscrew the nuts which fasten the front
engine mounting cushions %o .the brackets of the
‘front suspension cross member.

Supporting the front axle, unscrew the bolt
which .fastens R.H. bracket 22 (Fig. 3-77) to the
engine and two nuts fastening the front axle at
the L.H. side.
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Lift the engine 25 - 30 mm and remove the
front axle complete with the front wheel drive.

To install the front axle on the car, reverse
the removal procedure. During installation,
tighten the nuts and bolts with the torques
specified in the Appendix.

Fill the front axle housing through the fil-
ler hole with transmission oil TAZL-I17; the oil
level should reach the lower edge of the hole.

Disassembly
Install and festen the front axle on a

repair stand. Unscrew plug 5 and empty the housing -

then do the following on both ends of the front
axle:

- unscrew the nuts of cover 12 of inner joint
housing bearing 7 and take out the joint taking
care not to damage the sealing gasket;

- remove locking ring 11 and spring washer 10,

press bearing 7 off inner joint housing 9 and
remove gland 8.

Take off the stamped cover of the axle hous-
ing and the sealing gasket. Removal of lower
cover 2 should be discouraged.

Disassemble the front axle final drive follow-

ing the procedure described in the "Rear Axle"
chapter.

Inspection
Examine the .parts foilowing the recommenda-
tions given in the "Rear Axle" chapter and, addi-
tionally, make sure that: '

.~ the ball bearing of the inner joint housing
is not worn nor damaged (replace £he bearing if
its radial clearance exceeds 0.05 mm);

- the inner joint housing is not distorted
and iis mounting surfaces are not damaged;

~ there are no scores and dents in the slots
of the inner joint housing;

- there is no wear and cracks on the housing
mounting surfaces.

Replace any worn and damaged parts by new:
ones.

Assembly

Assemble and adjust the front axle final
drive in the manner prescribed in the "Rear Axle"
chapter and see that distance "Dn (Fig. 3-75) is
increased by 0.08 ~ 0.11 mm. To adjust the final
drive, use bracket 67,8701-9508 with a measuring
point and wrench 67.7812~9520.

Install bearing cover 12 with gland 8 on
inner joint housing 9 (Fig. 3-77) then press on
bearing 7. Install spring washer 10 and locking
ring 11. :

Install front. axle bracket 22 on the R.H.
housing of the inner joint, together with the
cover.

Install the assembled inner joint into the
housing, first slipping sealing gaskets on the
studs. Screw in the nuts of the joint bearing
covers.

FRONT WHEEL DRIVE

Pig.3~78. Front Wheel Drive:

1 - gland ring; 2 -~ mud guard; 3 - outer joint
housing; 4 - lockring; 5 -~ outer joint holder;
6 - ball; 7 - clamp; 8 -~ boot cover; 9 - outer
Joint cages; 10 < holder thrust »ing; 11 - outer

joint boot; 12 - front wheel drive shaft;

13 ~ boot ring; 14 - retainer; 15 - inner joint
housing; 16 ~ imner joint-cage; 17 - inner joint
race :
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The front wheels receive the torque momnent
from the front driving axle vie two joints inter-
connected by shaft 12 (Fisg. 3-78). The outer
joint (constant velocity joint) coasists of hous=
ing 3, holder 5, cage ¢ with balls 6, loekring 4
and thrust ring 10. Holder 5 is coannectad with
housing 3 by the balls which enter ihe hollows of
holder 5 arranged radially, and into the housing
slots. The holder is slippedé on the splines of
shaft 12 all the way to beer arainst thrust
ring 10 and is secured by lockring 4. when com=
pressed, this ring passes freely through the
gplined hole of holder 5 which contributes to
easy joining and disconnection of the joint and
ghaft 12.

~ compress the suspension spring and discon-
nect the ball joint from the lower wishbone;

- remove the wheel hub cap and unscrew the
hub bearing nut then the nuts of the inner joint
housing bearing cover;

- unscrew the bolts of the front axle R.H.

‘bracket;

- remove the outer and inner joints from the
wheel hub and from the front axle.

Installation. The front wheel drive is in-
stalled by reversing the removal operations.

Disassembly and Assembly

The front wheel drive must be disassembled
in case of demage to boots 11 and covers 8 with

Trouble Shooting

Cauczs of trouble

Remedy

lioise and Znocking of Front Nheel on the Move (Particularly on Turns)

1. Wear of outer or inner joint parts
o, Distortion of wheel drive shafts

1. Replace worn or demaged joints
2. Straighten or replace shafis

Leakage of Lubricant

1. Damage or fracturing of boots of inner or outer

joints

1. Replace lubricant in joint and protective boot.

If joint paris are worn Or damaged, replace
joint assembly

The joint is protected against irngress of
dirt and moisture by boot 11 which, in turn, is
protected against mechenical damage by cover 8.
The cover and boot are held on shaft 12 by
clamp T; boot 11 is held on housing 3 by a wire
clamp.

The inner joint differs from the outer one

in that it has straight slots. The axial displace=

ment of the joint parts in the housing is limited
by wire retainer 14.

The parts of the inner joint and some outer
joints are divided according to size into several
assembly groups; therefore not a single part of
the joint may be replaced individually. The
joint should be replaced as an integral assembly.
The parts that may be replaced separately are
boot covers 8 and boois 11, clamps T, rings 4
and 10, retainer 14, rubber ring 13.

Removal and Installation

Removal. Put the car on a 1ift or inspection
pit, apply the parking brake and perform the fol-
lowing operations on}both sides of the car:

-~ .jack up the‘fgont end of the car and ‘put
trestles under it;

- disconnect the shock absorber from the
lower wishbone; ‘

a view to exeamining the parts eand checking the
quality of lubricant.

Proceed as follows:

- shift wire clemp 7 (Fig. 3~78) from rubber
boot 11;

" = loosen the clamp which fastens cover 8 and
boot 11 on shaft 12 and shift the-cover with boot
along the shaft to ensure access to joint
holder 5;

- knock holder 5 off the shaft with a drift
and hammer;

Caution

To prevent wedging of lockring 4, take care
not to cock the holder by selecting properly the
force and direction of the blow.

- take thrust ring 10, boot 11 and cover 8
off shaft 12;

- shift the boot and cover of the inner
joint along the shaft, remove retainer 14, take
shaft 12 complete with race 17, cage 16 and
jointa from housing 153

- knock race 17 off shaft 12 with a drift
and hammer;

- take off thrust ring 10 and shift the boot
off the shaft;

- wash out the inner spaces of the joint
housings and other parts.
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Fig.3~79. Front Wheel Drive Outer Joint Parts:
1 - joint housing; 2 - cage; 3 - race; 4 - ball

Fig.3-80, Removing the
Balls from Cage

Fige3-81. Removing the
Cage Complete with Race
from Joint Housing

The most complicated and vital are the opera-
tions related to disassembly and assembly of the
outer joint whose parts are illustrated in
Fig. 3-79.

Observance of the below-stated rules will
ensure a high standard of disassembly and assem-
bly.

Mark the race, cage and housing of the joint
with paint to define their relative positions.
Clamp the outer joint in a vice as shown in
Fig. 3~80. Incline the race and cage so that one
of the balls comes out as much as possible from
the slot in the joint housing. Force the ball
with a soft-metal screwdriver from the cage. Then
turn all the parts so that the next adjacent ball
comes to the same position and remove it from the
cage. Take out the remaining balls in the same
manner. There can also be another sequence of
removing the balls, viz., every other one.

It is permitted to strike the cage or race
gently with a tool made of a soft material. Do not
exert too much force for turning the cage as this
may jam the balls and thus hamper further disas-
sembly.

Install the cage with the ruce in such a
manner that the elongated holes of the cage face
the projections of the joint housing (Fig. 3-61)
znd withdraw the cage complete with the race.

Teke the race out of the cage; for this pur-
pe3e insert one of the cage projectiont into an
elonzated hole of the cage (Fig. 3-82) then
r2il sut the cage towards the straight edge of

Fig.3-82. Rewoving the
Race from Cage

the hole. ¥Wesh and airblast all the parts of the
joint.

_ Assembly. Assemble the outer joint in the
reverse order of dissesently operations, bearing
in mind the following:

- before =suerkly coat all the parts lightly
with lubricant ZPJC-4 or nolykote Vi 2461c.

-~ when installing the cage complete with
race into the joint housing align the rmarks made
before discssembly and set the circular recess of
the race (for the thrust ring) towards the shaft;

~ while installing the balls into the cage,
incline the race to an anple approximately twice
as large as that of the cage;

-~ £ill the joint with 75 cm3 of one
lubricants mentioned above;

- hefore striking shaft 12 (Fig. 3-78) for
connecting it with inner holder 5, install lock-
ring 4 strictly on the centre then strike smartly
the end of the shaft down; the compressed lockring
will slide through the gplined hole of the holder;

~ press in the ring of the joint housing
gland with mandrel 67.7853-9533.

After assembly it may happen that the race
gets locked when the shaft is rocked and the joint
does not rotate. This-should not be regarded as
improper assembly because without such locking
the joint will fail to rotate in service.

of the

Usirng the procedure described above disas-
semble the lnner joint ccmpletely. The race
should be removed towards il larger diameter of
the cage.

Assemtle the inner joint by reversing the
disassemsbly operations and aligning the maxks
made before disassembly. The elongated tapered
part of the cege should face shaft 12.

Daring assembly pack thke joint with 150 em?
of one of the above-mentioned lubricant grades.

Install the joint boots with mand-
rel 67.7853-9537.

If there is no knocking and vibration-and
the boots are intact, the front wheel drive
should better be left without disassembly.
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SectionIV
RUNNING GEAR

TROUBLE SHOOTING

Cause of trouble . ]

Remedy

1.
2.

3.
4.

5.
6.
7.
8.
9.
~10.

11.

12.

1.

1.
2.
3.
4.
5.
6.
7.
8.
9.

1.
2.
3.

Suspension Noisy and Knocking on the Move

Shock absorbers faully
Loosening of sway eliminator bar bolts

Wear of wishbone silent blocks
Shock absorbers loosely fastened or rubber bushes
of their lugs are worn )
Wear of wishbone ball joints
Excessive clearance in wheel bearings
Heavy unbalance of wheels
Deformation of wheel discs
>5priﬁg weak or broken
Wear of rubber bushings of rear suspension
- radius rods )
Bumps of rear suspension caused by damage of
compression buffers-
Frequent bumbs of rear suspension caused by
overloading of rear axle

1.
2.

3.
4.

5.
6.
T.
8.

9.

Replace or repair shock sbsorbers

Tighten eliminator bar bolts and nuts; replace
rubber pads, if wora

Replace silent blocks

Tighten bolts and nuts, replace ‘bushes in shock
absorber lugs

Replace ball joints )

Adjust clearance or replace bearinge

Have wheels balanced '

Rgplace wheel discs

Replace spring

10. Replace bushings

11. Replace damaged buffers

12. Relieve load on rear axle

Fronf Wheel Alignment Angles Fail to be Adjusted

Distortion of lower wishbone shaft or of
wishbones

1.

Replace sheft or wishbones

Car Pulls Sideways

Nonuniform tyre pressure

wrong front wheel slignment angles

Wrong clearance in front wheel bearings
Distortion of wishbones

Nonuniform resilience of suspension springs
Incomplete release of wheel brakes

Considerable difference in wear of tyres

Heavy unbalance of front- wheels

Digplacement of rear axle caused by deformation
of rear suspension radius rods

1.
2.
3.
4,
5.
6.
7.
8.
9.

Set correct tyre pressure in all wheels
Adjust
Adjust

Replace distorted wishbones

Replace weak_spring

Correct defect

Replace worn tyres

Balance front wheels

Straighten out or replace radius rods’

Front Wheel Shimmy

Tyre pressure other than normal
Excessive clearances in wheel hub bearings
Shock absorbers inoperative

-6 =

1.
2.
3.

Set correct tyre pressure
Adjust‘clearances

Replace or repalir shock absorbers




Continued

Cause of trouble

Remedy

4. Loose nuts of ball joint pins

5. Wrong front wheel alignment angles
6. Wear of wishbone shaft silent blocks
7. Heavy unbsalance of wheels

8. Wear of wishbone ball joints

4. Tighten nuts

5. Adjust

6. Replace silent blocks

T. Check and balance wheels
8. Replace joints

Freguent Suspension Bumps

1. Weakening of suspension sprirgs
2. Shock absorbers inoperative
3. Distortion of wishbones

1. Replace springs by new ones
2. Replace or repair shock absorbers
3. Replace distorted wishbones

Excessive Clearance in Ball Joints

1. Friction surfaces of ball joint parts worn with
dirt penetrating inside throuzh loose or damaged
rubber boot

1. Replace ball joint and boot

Irregular Wear of Tyre Treads

1. Excessive speed on turns

2. Heavy wear of susﬁension joints and bushings

3. Unbalance of wheels (worn spots uniformly
arranged around.circumference on extireme tread
ribs or, after prolonged driving on unbalanced
wheels, on central rib too)

4. Nonuniform braking of wheels

5. Shock absorbers inoperative

6. Wrong camber (wear of tread inner.ribs)

7. Underinflated tyres (heavy wear on extreme ends
of tread)

8. Overinflated tyres (heavy wear of central tread
rib)

9. Insufficient toe-in of front wheels (wear of
tread inner ribs) o

10. Excegsive toe-in of front wheels (wear of

tread outer ribs)

1. Reduce speed
2. Repair suspensions
3. Have wheels balanced

4. Adjust brake system -
5. Replace or repair shock absorbers
6. Adjust wheel camber

7. Inflate tyres as required
8. Inflate tyres as required
9. Adjust toe-in

10. Adjust toe-in

1. Wirong balancing of wheels:

(a) nonuniform wear of tyre tread around cir-
cumference

(b) shifting of balance weights and tyres during
mounting :

(¢) deformation of wheel rim

(d) injured tyres

2..Excessive clearance in wheel hub bearings

1. Do the following:
(a) balance or replace wheels

(b) balance wheels

(c) streighten out or replace rim; balance
wheels

(d) replace tyre and balance wheel

2. Adjust clearance

Fluid Leaks from Shock Absorber

1. Wear or damage of rod gland

2. Foreign mechanical particles get on gland seal-
ing edge

3. Nicks, notches, sgcores on rod; complete wear of
chromium coating

1. Replace gland

2. Wash shock absorber parts, replace or filtrate
fluid ) '

3. Replace worn or damaged rod and gland



Continued

Cause of trouble

Remedy

1
2.
.3.
4.

6.
7.

1.
2.

1.
2.
3.

Loosening of reservoir nut

Reservoir damaged in sealing ring zone
Reservoir sealing ring shrunk or damaged
Too much fluid in shoc¢k absorber

4.
5.
6.
T.

Draw up nut

Replace or repair reservoir

Replace ring

See that shock absorber contains prescribed
amount of fluid

Insufficient Resistance of Shock Absorber during Rebound Stroke

Poor tightness of rebound or bypass valve
Piston ring broken or stuck in groove
Lack of fluid caused by leaks

Piston or cylinder scored

Wear of hole in guide bushing

Fluid contaminated with mechanical impurities
Weakening of rebound valve spring

1.
2.
3.

4.
5.
6.
7.

Replace or repair faulty valve parts

Replace ring or eliminate its sticking
Replace faulty parts and fill shook absorber
with fluid

Replace damaged parts, replace fluid

Replace guide bushing

Wash all parts, replace fluid

Replace spring

Insufficient Resistance of Shock Absorber during Compression Stroke

Poor tightness of compression valve

Lack of fluid due to lesks

Wear of guide bushing and rod

Fluid coniaminated with mechanical impurities
Wear or damage of pompreséipn valve discs

1.

- 2.

3.
4.
5.

Shock Absorber Knocké and

Replace or repair damaged paris
Replace damaged parts, add fluid
Replace worn parts by new ones
Wash all parts, replace fluid
Replace damaged parts

Wear of rubber bushes in lugs
Deformation of housing caused by impacts
Lack of fluid caused by leaks

Loosening of regervoir and piston nuts

Jamming of rod due to deformation of cylinder,
reservoir or rod

Loosening of shock absorber fastening nuts
Breaking of shock absorber parts

1.
2.
3.

Squeaks

Replace bushes

‘Replace or repair housing

Replace damaged parts, add fluid
Tighten up nuts

keplace or true up defective parts
Tighten up nuts

Replace damaged paris by new ones

Heavy Wear of Tyre Treads

Speedy motoring

Excessively sharp accelerations with slipping of
whieels

Unduly frequent use of brakes

Wrong front wheel alignment angles

Excessive clearances in wheel hub bearings

Car overloaded

_Failure to interchange wheels as recommended in

Instruction Manual

1.
2.

3.
4.

s,

6.

7.

Choose correct speed to suit road conditions
Avoid sharp accelerations

Use brakes skillfully

Ad just

Ad just

Do mot overload car above limits indicated in
Instruction Manual '
Interchange wheels as recommended in Instruction
Manual

Tyres Squeal on Turns

Wrong tyre pressure -

Wrong front wheél alignment angles

Distortion of suspension wishbones, crossmember
or body front end parts

1.
2.
3.

Set correct tyre pressure

‘Adjust

Replace distorted parts, straighten body front
end parts
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FRONT SUSPENSION

The design of the front suspension is shown
in Fig. 4-1.
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Fige4~1. Front Suspension

1 = lower wishbone; 2 - cross member bracket;

3 - suspension spring lower seat; 4 - suspension
spring; 5 - compression buffer; 6 -~ compressien
buffer support post; 7 - compression stroke stop;

8 - shock absorber lower bracket; 9 - shock ab-
sorber; 10 ~ sway eliminator bar holder; 11 - rub-
ber cushion; 12 -~ sway eliminator bar; 13 - lower
ball joint; 44 -~ front brake housing; 15 - brake
disc; 16 - wheel hub; 17 - brake disc and wheel
bolt; ‘18 - tapered bushing; 19 - cap; 20 — outer
constant velocity joint housing extension;

21 - gland bushing; 22 - gland; 23 - mud-deflect-
ing ring; 24 - wheel hub bearings; 25 - steering
knuekie; 26 ~ ball joint pin; 27 - boot; 28 - bear-
ing; 29 - ball pin seat holder; 30 - ball pin bear-
ing housing; 31 - sway eliminator bar fastening

plate; 32 ~ body side member; 33 = brace; 34 ~brace
bfacket; 35 ~ washers; 36 — upper ball joint;

37 - shock absorber rod pad; 38 - shock absorber
rod; 39 - washer; 40 - shock absorber bracket;

41 - upper wishbone; 42 - rebound buffer bracket ;

43 - rebound stroke buffer; 44 - upper wishbone
shaft; 45 - upper wishbone shaft bolts; 46 - ad just--
ing shims; 47 - suspension spring upper support;

48 - suspension spring upper seat; 49 - spring in-
sulating gasket; 50 ~ brace-to-crogs member bracket;
51 - front suspension cross member; 52 - lower wish-
bone shaft bushing; 53 - lower wishbone adjusting
wagshers; 54 - lower wishbone silent block; 55-lower
wighbone shaft; 56 - thrust washer; 57 -~ joint rub-
ber bushing; 58 - joint inmer bushing; 59 - joint
outer bushing; 60 - joint thrust washer
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Inspection of Front Suspension Parts

During each round of maintenance and repairs
make sure to examine the protective boots of the
suspension ball joints, paying particular atten-
tion to absence of mechanical damage. Scrutinize
the suspension parts carefully for cracks, signs
of rubbing against the road or car body, distor-
tions of the lower wishbone shafts, cross member
or suspension wishbones and body front elements
and the condition of the ball joints and silent
blocks. '

Distortion of the lower and upper wishbone
gshaftgs is checked visually.

Distortion of the front suspension cross

member is determined by measuring the distance
between the outer surfaces of the cross member
brackets in the zone of the upper wishbone shaft
fastening bolts. This distance should be

736+1.5 mm.

If .the cross member is distorted to such an
extent that the wheel alignment angles cannot be
adjusted with washers, though the other elements
of the suspension are in order, replace the cross
member.

The silent blocks should be examined as

follows:
- make sure there is no deformation of the
suspension wishbones, lower wishbone shaft, and

guspension cross member then jack up'the front
wheels of the car.

- measure the radial displacement A
(Pig. 4-2) of outer bushing 2 relative to inner
bushing 6 and distance B between thrust washer 5
and the outer face of outer bushing 2.

The silent blocks of the upper and lower
wishbones'must be replaced in the following cases:

- when rubber bushings are fractured or bulge
on one side; '

- if rubber is undercut and worn on silent
block faces;
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Fig.4-2. Examining the Front Suspension Wisghbone
gilent Block:

1 .= rubber bushing; 2 - outer bushing; 3 - shaft
nut; 4 - wishbone shaft; 5 - joint thrust washer;
6 - inper bushing

- if radial displacement A of the outer
bushing with relation to the inner one exceeds
2.5 mm;

- if distance B is other than 3 - 7.5 mm.

If distance B goes beyond the above-specified
limits, check the standard of silent block instal-
lation in the wishbone socket.

The clearance in the upper ball joints
should be checked as follows:

- put the car on a level horizontal hard-

surface floor;

- jack up the R.H. or L.H. front side of the
car and take.off the wheel;

- put a wooden block 230 mm high under the
lower ball joint nearer to the ball pin and ease
down the car on the block;

- make sure that resin does not ooze out of
the hole in the upper ball pin housing; if neces-
sary, dress it down with a file to prevent
measurement errors;

- secure indicator bracket 4 (Fig. 4-3) on
the upper end of the steering knuckle; '

- get indicator 2 in the centre of the sphere
of upper ball joint housing 3 with a small preli-
minary tension then align the zero division of the
indicator scale with the pointer; -

- secure forked lever 5 0.7 m long on the
upper wishbone of the front suspension;

-.build up a load of 200 N.m (20 kgf.m) in
the vertical direction with torque-indicating
wrench 6 (300 N on the end of the forked lever)

Fig.4=3. On-Car Checks of Clearance in Suspension
Upper. Ball Joints:

1 - upper wishbone; 2 - indicator; 3% - upper ball
joint housing; 4 - indicator bracket; 5 ~ lever;
6. = torque-indicating wrench; 7 = block '
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first for pushing the ball pin into, then pulling
it out of, the joint housing;

~ register the respective maximum deflections
of the indicator pointer;

- calculate the values of the clearance in
the upper ball joint by suhming up the deviations
from the zero division;

- the summary readings of the indicator
should not exceed 0.8 mm.

Front Wheel Alignment

The front wheel alignment angles should be
checked and adjusted on special stands as instruct-
ed in their Operating Instructions.

Caution

The checks of the wheel alignment angles are
mandatory after replacement or repairs of the
suspension parts which may disturb the angle set-
tings. '

Check and adjust the wheel alignment angles
on a car under a static load of 3200 N (320 kgf)
which corresponds to four men and a 40-kg load in
the trunk.

The alignment angles

- camber 0°3O'i20'

- caster 3°30'+30"

- toe-in 3+1 mm.

Before proceeding with adjustments check the
following:

’ - tyre pressure;
- axial clearance in front wheel hub bear-

should be as follows:

ings;

- condition of shock absorbers (absence of
rod jamming);

- radial and axial wobble of tyres;

- clearance in suspension ball joints;

- steering wheel play.

Eliminate any discovered defects and make
necessary adjustments.

After installing -the car on a stand,
directly before checking the alignment angles,
compress the car suspension, by pushing down
first the rear then the front bumper two or three
times with a force of 400 - 500 N (40 - 50 kgf).

The sequence of adjustments should be as
follows:

1. Caster

2. Camber
3. Toe~in.

Caster. If the measurements show that the
caster angle is other than the above-spec1fled
limits, change the number of adjusting shims 46
(Fig. 4-1) installed between the upper wishbone
shaft and the cross member bracket (see Table 4- 1).

Table 4-1

Adjustments of Camber and Caster by Shims

Number of shims added
or removed Camber Caster
front bolt | rear bolt
+1 +1 +(8142m) 0
-1 -1 -(8142n) 0
+1 0 -(7'30") +(20'24")
-1 0 +(7'30") ~(20'24n)
0 +1 +(15*18") ~(251'18")
0 -1 -(15118") +(25118"m)
-1 +1 +(27130")  =(43118")
+1 -1, -(21'36") +(401)

Note. These data refer to shims 0.75 mm
thick. The sign "plus" or "minus" means that a
shim must be added or removed, respectively.

To adjust the caster angle:

- unscrew the nuts holding the upper wishbone
shaft and transfer the shims’ from one bolt to the
other until the angle is as préscribed. The cas-~
ter angle increases when shims are transferred
from the rear bolt to the front one and vice
versa;

- turn in the nuts with a torque-indicating‘\
wrench and check for correct caster angle.

Camber angle. If the camber angle is other
than normal, adjust it by changing the number of
shims 46 (Fig. 4-1) installed between the upper
wishbone shaft and the cross member bracket.

To decrease or increase the camber angle,
remove or add the identical number "of shims on
both bolts, respectively.

Toe-in of front wheels. If the toe-in is
other than normal, loosen the clamps of the side
rods and turn both sleeves with wrench 67.7813-9504
through the same angle in opposite directions; in

this manner the sleeves are turned on or off,
thus changing the length of the side steering
rods.

On completion of adjustments, install the
clamps with their slots turned down and tighten
them in this position. With the nuts tightened
the edges of the clamp ends should not meet.

Having adjusted the toe-in, check to see
that the wheels and the parts of the steering
linkage do not rub against the adjacent parts of
the suspension and body. For this purpose turn
the wheels all the way back and forth until the
pitman arm comes to bear against the bolts of the
steering gear case.

Checking and Adjustihg the Clearances in
Front Wheel Hub Bearings

To check the clearance, remove the cap,
loosen the wheel nuts then jack up the front end
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Fig.4.4. Checking the End Play in Front Wheel Hub
Bearings: '

4 = indicator; 2 - gauge 67.7834-9507; 3 - lever
67.7820-9521 '

of the car, put it on a support and remove the
front wheel.

Remove the front brake caliper with brake
shoes. See that -the caliper does not hang down
from the H.P. hoses. .

Fasten gauge 67.7834-9507 with an indicator

(Fig. 4-4) on the steering knuckle so that the in:

dicator spindle bears against the wheel hub as
near to the adjusting nut as possible. Turning
the hub back and forth, move it with
lever 67.7820-9521 along the steering knuckle
axis (forward end back). Measure the displacement
(clearence) with the indicator.

If the clearance is larger than 0.15 mm,
adjust it as follows:

- unscrew the adjusting nut from the outer
joint housing extension;

- install a new nut or a used nut from
another car and screw it on with a torque of
20 N.m (2 kgf.m), at the same time rotating the
hub back and forth two or three times to allow
the bearing fpllers to seek their proper pléces;

- loosen the adjusting nut and tighten it up
again with a torque of 7 N.m (0.7 kgf.m);

- make mark B on the washer (Fig. 4=5).then
back off the nut through 20 - 25° until the first
edge A gets in line with the mark;

Fig.4-5. Adjusting the Fromt Wheel Hub Bearings:
A - nut edge; B - mark on washer

- lock the nut in this position, forcing the
metal on the nut neck into the slots on the end
of the outer joint race extension.

After adjustments, the clearance in the bear-
ing should range from 0.01 to 0.07 mm.

Replacing the Lubricant in Front Wheel
Hub_Bearings

Do the following on both sides of the car:

- jack up the front end of the car and remove
the wheel;

- unbend the edges of the brake front protec-
tive housing, unscrew the bolts of the brake shoe
guide and take the brake caliper off the brake
disc, shifting it aside. Do not disconnect the
brake hoges so as to prevent ingresé of air into
the hydraulic system and see that the calibef
does not hang on the hoses;

- using remover tool 67.7823-9514, remove
the cap from the wheel hub, unscrew the adjusting
nut and remove bushing 18 (Fig. 4-1);

.~ taking care not to damage gland 22, remove
hub 16 complete with the brake disc;

- put a support under lower wishbone 1 and
ease down-.the front end of the car a little so

as to compress spring 4;

- disconnect lower -ball jbint 13 from the
wishbone;

- detach shock absorber 9 from lower wish-
bone 1 and the side eteering rod from steering
knuckle arm 25;

- ghift the front wheel drive shafi all the
way towards the front axle;

- turning steering knuckle 25 relative to
upper ball joint 36, remove the knuckle from
housing extension 20;

- using handle 67.7853-9535 with
washer 67.7853-9540, drive the inner races of
bearings 24 from the steering knuckle space com-
plete with dismantling rings and glands 22. Drive
out the outer races of bearings with
washer 67.7853-9534 and drive them in with the
aid of mandrel 67.7853-9536. Mark the bearing
races so as to install them back where they
belong; '

- remove the 0ld lubricant.and wash with
kerosene the inner space of the steering knuckle,
outer and inner spaces of the hub, constant
velocity -joint housing extension and bearings;

~ pack 40 g of fresh grease JImTon-24 into
the bearing cages, apply it in a uniform layer
to the steerlng knuckle spaces between the bear-
ings and lubricate the splines of the 301nt hous-
ing extension;

- install the bearing inner races, the dis-
mantling rings and drive in the glands;

- put the steering knuckle on the extension
of the joint housing and connect the ball Jjoint
to the lower wishbone;
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