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Section 1
GENERAL DATA

SPECIFICATIONS
Seating capacity, driver included ... 4
Payload., k& eoevssssessvscsvssccccseens 400
Gross mass (fully serviced car less
Payload), K& cecvececccccscccsccccces 1550 Engine
Overall dimensions cceesveccececscess 8€€ Pig, 1=1
lodel eeessesecsssececccss0sscsseban s 2_1_2_1_
Maximum speed in top gear, km/h: four-stroke
with driver and passenger cesoes 132 - Type 00 0000000800000 00000RCOCERIOICEOITITS o) .
N gasoline car-
fully laden seevs00cc0cssccsscene 130

Braking distance, fully laden, at
80 wh, M evsessssssccesnscssccsccco 40 .

Acceleration time from rest to ¢ ot oriisa l;uret::rline
100 km/h through gears, s: Number and arrangement of cy ers . 7;:;-0
with driver and PasSSeNger ceeeee 23 Borelstroke, M eoevcevssccccsovcsccscnce

fully 18A6N ceccccvesrsscescssee 25 Displacement, 1l ceccocscvcccrcescncone 1,568

Minimum tu_ming mdius, outer front Compression TAE10 cevrscsceccocssocas 8.5
wheel tmck, M ceovcencevsevscosscccsccosne 515 Rated horaepo'zfé kW (tp). a
Maximum gradeability, fully laden, GOST 14846-81 (net) an

IS0 1585282 eveeevescsceasessoees 53.T(73.0)
without acceleration, in 1st . 58
Rt soesleration, st gear, %- 5 DIN 70020 weeevsecsesascassccase 54.8(T4.5)

1640

[
1680

Pig. 1-1. VAZ-2121 Car. Main Overall Dimensions
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Creankshaft speed at rated power,

min

.oonoooooo‘o.ooao-ooooa.oocccoo. 5400
Maximum torque, N.m (kgf.m):

GOST 14846-81 (net) and

IS0 1585-82 sceacssccsscssscccss 114(11.6)

DIN 70020 veecccccsccssscsssssss 116(11.8)
Cranﬁshaft speed at maximum torque,

nin 00 0000000000060 000000s00000000000 3400

PFiring OYAEY ceconsccoccsscscesscssssce 1 = 3~-4 -2

Power Train

ClutCh cececcacccccscccosacccscasesss ATy, Single-
plate with
central pres-
sure spring
mechanically-
operated,
three sliding
gears, four-
or five-speed

GeBYDOX secsccecsvcescscsccsercccccce

Gear ratios:
ist gear
2nd gear
3rd gear
4th EEABT cecesssccscecccssssosne
5th EBY eecccecccscocsssassssse

3.67
2.10
esossscssscescassssses 1236
1.00
0.82
3.53
two~stage type
with interaxle

®s000000000000000000000

@sevcocsvnersssvssccvee

TEVEYB8 cevecsccccnccscsssvcocose

Transfer CABe csosscccssccvsscsccnces

locking dif-
ferential
gear ratios:
high 8peed cceeccscoscccse 1.2
1ow Speed ccoccccecsscesce 20135
transfer case differential .... bevel gear,
two-pinion
type

Propeller shaft drives:
gearbox~-to-~transfer case ceceee flexible coupl-
ing and needle
o - e bearing univer-
sal joint
transfer case-to-front-
and-Tear 8X1e8 cscccccscsccsess two Dneedle
bearing univer-
gal joints and
slip yokes
open, with
constant velo-
city universal
Joints
bevel, hypoid
4.1
bevel, two
pinion type

front axle-to~wheels ccecovccee

Pront and rear axle fipal drives ...
gear Y10 cececesccccoccsncsce
differential .sccceccocccccsccce

Rumn Gear

Front auspension 206000 esscsccssossa ind.pendent.

lateral wish-

Rear Buﬂpension eeecscccscncnssscone

Wheels ccecvescscccccccncscsscesscee

Rim B812€ cecvevcesccscsscscccccnccee

Tyres ceeccssssescscssesscsssccsscs

8126 cccveccevsceccsccscsvcccie

Steering
Steering mechAnism eccecoccccscccccne

Steering 1inkage ccceccesccccccccsce

Brakes

Service brakes:

front o.o-oioooooo;ooouoooooaoo

TOAX s0cecvcccecccrecccssssccrssne

Service brake control ecescccccccace

bones with coil
springs, hyd-
raulic telesco-
pic shock ab-
sorbers and
sway eliminator
rigid beam
linked to body
by one trans-
verse and four
longitudinal
radius rods;
coil springs
and hydraulic
telescopic
shock absordbers
disk, drop-
forged

127J3-406 (5J-16)
radial or
cross-ply,

tube type
cross-ply -
175-16
(6.95-16)
radial-ply -
175/80R16

hourglass worm
with double
roller, ratio
16.4

centre rod and
two symmetrical
side rods,
pitman am,
idler arm,
knuckle arms

disc type with
movable cali-
per

drum~-type with
self-aligning
shoes and rear
breke pressure
regulator
hydraulic,

. foot-operated,

Brake DooBter csececccvccceccsscscese

separate front

and rear brake

circuits, with

vacuum booster

vacuum type, to
all wheels




Parking brake ceseecveccccesesssesss hand-operated, Pree travel of clutch pedal, mm .... 25-35

cable-control- Free travel of brake pedal, mm ..... 3=5
led, to rear Steering wheel play, deg (mm) ...... 5 (18-20)
brake shoea Toe-in of front wheels of laden car

after running-in, measured between

wheel Tims, DM sccevcocecccccavcocne 2=4

Cambexr of front wheels of laden car

after running-in, deg (mm) e.ee.o... 0°30' +20°
(1-5)

Electrical Equipment

Wiri.ng syste.m 400000 sessecceccccrve single-'ire,
negative ground

return
Rated voltage, V eicoesvcavesecscses 12 Caster of front wheels on laden car

after running-in ceseeessesssss 3°30" + 30°
Tyre pressure, MPe (kgf/cmz): -
front wheels secececsccvcccescee 0.18 (1.8)
rear wheels sececcscssscccccsee 0.17 (1.7)
Maximum gradient of dry firm ground
on which fully laden car is held

Storage battery ceceececeseccccsecscees 55 Ah at 20-h
discharge rate
Alternator ceeccccccccscesscsceccacss with built-in
) rectifier. Cur-
rent output

42 A at 5000
min~? rotor infinitely by parking brake with
speed brake lever shifted through 4-5

teeth of quadmt, % secscso0cesscsnce 30
Axial play in front wheel hub
bearings, mm ¢essevrsessscssncacrecs 0,01 - 0.07

Starter ecesvececscsssccsscsccencsces With electro-
’ magnetic sole-
. noid switch and
TN ) overrunning
clutch, power
1.3 kW
SParK DLUZS eceeccccssccccecescsseces AI7IB,

PUELS, LUBRICANTS AND FLUIDS

Unit [ Qty, 1[ Material

FN14-175/2 or Puel tank (including 42 Automotive gasoline
FE65P, thread 4-6.5 1 reaerve) All-93
M14x1.25 Engine cooling system 10.7 Coolant
(including body heating TOCOJ A-40K
Body gystem)
uodel 2 00 0P GOSN CCPO00BOCIOBNOGOOESIOSISEOSIROSEPSDS 2121 mme lubricatmg sys- 3.75 mme 011:
Type B 00PN OOOPSOOSRNNSOICLOSIOISIOICGSOEIEOESIOEDS all-metal' tm (including Oil
three-door, filter) °
unitiged from -25 °C to M-63/10T7,
+20 % all-weather
_MAIN ADJUSTMENT AND CHECK DATA zrom =30 °C to M-53/10T_,
)
Valve clearances, engine cold, mm .., 0.15 +30 "¢ o all-weatf;[er
Minimum crankshaft speed at from -25 “C to M-63/12T,
-1 +45 ¢ -
idling, min R Y R Y TR R Y T) 850‘900 all-weather
(720-800%) Gearbox housing 1.35% fTranamission oil
0i>essure in engine lubricating TAR-17m
8Ys -2, MPa (Kg2/CW®) seeveensvesses 0.35-0.45 Rear axle housing 1.3
(3.5=4.5) Steering gear case 0.215
Initial ignition advance angle ' Transfer case housing 0.75
BTDC, deg 0000000000000 000000000000 5-7 (3—5‘) Front axle housmg 1'5
Breaker point £8P, MB ccecscesssvcee 0s4 +0,05 Clutch hydraulic 8ys- 0.2 Hydraulic brake
spark plus &8P, DM ceevccsscocvcecsce 0.5 - °.6 tem fluid "Neva" or
Coolant temperature in warmed up "Tom"
engine, oc 9000000000000 00000csvc0se 95 Bmke hydrau'lic system 0.66
Coolant level in expansion tank, Pront shock absorber 0.11 Shock absorber
engine cold 0000000000000 000000000n 3-4 cm above fluid Mm-1o
. Rear shock absorber 0.18

MIN mark

Mixture of water
with special fluid
HUMCC-4

Grease JuTON-24

Windshield and head- 2.0
light washer tanks ‘

Deflection of fan drive belt at

100 N (10 kgf), B cevessoceccecssss 10=15

Brake fluid level in brake and

clutch fluid TeSEIVOITE esvocsecssss to lower edge
of filler necks

FPront wheel hub bear-
ings

——

® 1.55 for five-speed gearbox.‘ N

' Por engines with carburettor 2106-1107010.
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Lrersn e . Cont'd font'd -

tnit JQty, 1[ Material Unit |Qr.7, ll Material
Starter drive carrier Storage battery terminals Aerosol petrolatum
ring end clemps BTB-1
Universal joint cross Crease No. 158 or Doox key boles
bearings QUON-2Y Hood prop
Propeller shaft splined Grease OU0J-1 Door checks
joints Pressure regulator Grease JIT-1
Seat slides

Engine detergent oil

.Door locks and striker (used when replacing mﬁ; o1t
plates lubricating oil)
Pront wheel drive joints Grease [PyC-4
Steering rod joints and Grease [IPB-4
front suspension ball
pins




Section 11
ENGINE

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




©

XIS

O
O,
4
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TROUBLE SHOOTING
Cont'd
Cause Remedy Cause Remedy

Engine Pails to Start

1. No. fuel in car-
burettor:
(a) fuel pipes or
carburettor and
fuel pump filtera
clogged
(b) fuel pump
faulty
2. Ignition sysiem
inoperative
3. Carburettor choke
valve remeins closed
when starting engine

(a) wash and airblest
fuel tenk end pipes and
filters

(b) examine fuel pump and
replace faulty parts

2. See Chapter "Ignition
System"

3. Eliminate poor tight-
neas of carburettor choke
mechanism

Engine Runs Unevenly or Stalls When Jdling

1. Wrong idling
adjustment

1. Adjust idling speed

2. Air inleakage
through damaged drain

‘pipe

3. Air inleakage
through damaged hose
leading from intake
manifold to brake
vacuum booster
4. Air inleakage
through gaskets in
joints between intake
menifold and caerburet-
tor or cylinder head
5. Wrong clearances
between valve rockers
and camshaft cams
6. Carburettor faulty:
(a) carburettor

2. Replace drein pipe

3. Replace damaged hose

4. Tighten up nuts or
replace gaskets

5. Adjust clearances

(a) sirblast jets and




Cont'd

Cause [ Remedy
jets or channels channels
obstructed
(b) water in car- (b) remove water from car-
burettor burettor, drain sediment

from fuel tank
(c) choke mecha- (c) replace diaphragm

nism diaphragm

leaky
'« Ignition system 7. See Chapter "Ignition
aulty System"

Engine lacks Power and Pickup

'« Carburettor throttle 1. Adjust throttle valve
ralves open incompletely control linkages

2. A/J_’.f cleaner clogged 2. Replace cleaner ele-

ment
3. Ignition system 3. See under "Ignition
faulty Systen"

4. FPuel pump faulty 4., Check pump performance

and replace damaged parts

5. Carburettor faulty:
(a) acceleration
pump defective
(b) main jets
clogged
(¢c) choke valve
opens incomple-
fely
(d) wrong fuel
level in float
chamber

6. Wrong valve rocker=-

to-cam clearances

7. Pooxr compression,

be” N1 MPa (10 kgf/cm?):
(a) defective
cylinder head
gasket
(b) burning of
pistons, breaking
or sticking of

(a) check pump capacity,
replace faulty parts
(b) airblast jets

(c¢) adjust choke valve
linkage

(d) adjust carburettor
float setting

6. Adjust clearances

(a) replace gasket

(b) decarbonize piston
grooves and rings,
replace defective rings

piston rings and pistons
(¢) poor seating (¢) replace faulty
of valves valves, reface seats

(d) replace pistons,
rebore and hone cylinders

(d) excessive
wear of cylinders
and piston rings

Crankshaft Main Bearing Knocks

As a rule this knocking is of a dull metallic
nature, detected when the throttle valve is
sharply opened at idling apeed. Grows with increase
of crankshaft speed. Bxcessive crankshaft end play
causes a sharper sound with uneven intervals most
conspicuous during gradusl throttling up and down

Cont'd

Cause

Remedy

1. Spark advance angle
too early

2. 0il pressure too
low

3. Loosening of fly-
wheel bolts

4, Excessive clearance
between main journals
and their bearing
shells

5. Exceasive clearance
between thrust half-
rings and crankshaft '

1. Adjust ignition timing

2. See "0il Pressure Too
Low at Idling Speed"

3. Tighten up to specified
torque

4. Grind journels and
replace shells

5. Replace thrust half-
rings by new and thicker
ones

Big-End Bearing Knocks
Usually knocking of big-end bearings is
sharper then that of the main bearings. It is heard
at engine 1dling speed when the throttle valve is
sharply opened. The origin of knocking can be
easily identified by disconnecting spark plug wires

one after another.

1. Insufficient oil
preasure

2. Excessive clearance
between big-end jour-
nals and shells

1. See "(Qil Pressure Too
Low at Idling Speed"®

2. Replace shells and
grind jourmals

Pigton Slaps

As 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 a load.

1. Excessive piston-to-
=-cylinder clearance

2. Excessive piston ring

side clearance

1. Replace pistons,
rebore and hone cylinders
2. Replace rings or pis-
tons with rings

Valve Knocks

Excessive clearances in valve gear cause
characteristic knocks, usually with regular inter-
vals. Knocking frequency is lower than that of any
other engine Imocks, since the valves are operated
by the camshaft which rotates at half the crank-
shaft speed.

1. Excessive valve-to-
-rocker clearances

2. Valve spring broken
3. Exceasasive clearance
between valve stem and
guide

4. Wear of camshaft cams

1. Adjust clearances

2. Replace apring
3. Replace worn parts

4. Replace camshaft and
valve rockers

5. Adjust valve rocker-to-
-cam clearance e.ng
tighten locknut

5. Loosening of adjust-
ing bolt locknut




Cont'd

Cause
A

r Remedy

Camshaft Drive Chain Noise

The camshaft drive

chain noise becomes noti-

ceable against the background of general engine
noise in case of excessive clearances between the
chain and sprockets and it is particularly loud et

low engine speed.

1. Chain becomes slack
through netural weear

2. Chein tensiomer shoe
or damper broken

1. Tension chain

2, Replace tensioner shoe
or damper

3. Chain temsioner plun- 3. Eliminate Jjamming

ger rod jamming

0il Pressure Too lLow at Idling Speed

of Warm Engine

1. Foreign matter get-
ting undex reducing
valve of oil pump

2. 0il pump gears worn
3. Excessive clearance
between crankshaft mein
Journals and bearing
shells

0il Pressure Too

1. Clean valve of foreign
metter and burrs, wash
out oil pump

2. Repair oil pump

3.. 6rind jourmals and
replace shells

High in Warm Engine

0il pump reducing
valve jamming

Replace valve

Excessive 0il Consumption

1. 0il leaking past
engine seals

2. Wear of piston
rings, pistons or
cylinders

3. Broken piston
rings

4. Gummed slots in oil
control rings or
cutouts in piston
grooves

5. Valve oil-deflecting
caps worn or damaged
6. Heavy wear of valve
stems or guides

1. Tighten fastenings oxr
replace gaskets and
glands

2. Rebore cylinders and
replace pistons and rings
3. Replace rings

4. Remove carbon deposits
from slots and cutouts

5. Replace caps

6. Replace valves, repair
cylinder head

Excessive Fuel Consumption

1. Choke valve fails
to open completely

2. High resistance to
car motion

3. Wrong ignition tim-
ing

1. Adjust choke valve
linkege

2. Check and adjust tyre
pressure, brake system,
front wheel alignment

3. Adjust ignition timing

Cont'd

Cause l

Remedy

4.% Ignition distribu-
tor vacuum spark timer
faulty
5. Carburettor fuel
level too high:
(a) carburettor
needle velve or
its gasket leaky

(b) jamming or
friction interfer-
ing with normel
motion of float;
float leaky
6. Cerburettor 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 necessary

(b) examine float and
replace it, if necessary

6. Clear up jets

Engine Qverheats

1. Slackening of pump
and altermator drive
belt

2. Lack of coolant in
cooling system

3. Wrong ignition
timing

4. Rediator heavily
8oiled on outside

5. Thermostat faulty
6. Defective valve in
radietor cap [opening
pressure below 0.05
MPa (0.5 kgf/cn?)]

7. Coolant pump
faulty

1. Adjust belt tension

2. Add coolant into cool-
ing syatem
3. Adjust ignition timing

4. Clean radiator with
Jjet of water

5. Replace thermostat
6. Replace cap

T. Check, replace or
repair coolant pump

Repid Drop of Coolant Level in Expansion

Tank
1. Radiator demaged

2. Damaged hoses or
pipe Jjoint 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

T. Cylinder head gas-
ket damaged

1. Replace
radiator

2. Replace damaged hoses
or gasketa
3. Replace

or repair

cock

4. Tighten up clamps

5. Replace gland

6. Replace cap

T. Replace gasket

® Defects relating to the engines with carburettor

2107-1107010-20.




ENGINE REMOVAL AND INSTALLATION

Place the car on a 1lift or inspection pit.
amove the hood. Take away the spare wheel and
xmove its supporting tube.

Disconnect the wires from the storage battery
1d from the engine-mounted electrical devices.

Drain the coolant from the radiator, cylin-
2ar block and heater; for this purpose unscrew the
lugs on the L.H. side of the cylinder block and
2 the radiator bottom tank; shift the heater
ontrol upper lever to the right (this lever
oens the heater cock) and take off the caps from
1e expansion tenk and the radiator.

Caution

To avoid damaging the radiator, unscrew the
rain plug with one wrench and hold the plug union
oldered into the radiator with another. Preferab-
y use a socket or box wrench not to mutilate the
lug faces

—F ”
move the fan shroud, first disconnecting

ts halves. Disconnect the coolant inlet and out=-
et hoses from the engine and take off the radie-
or complete with the thermostat and hoses.

Remove the air cleamer, first discomnecting
he hoses, removing the cover end the filter ele-
ent.

7N
o °
i ] o

1

II

Unscrew the nuts 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 laid to the heater and
vacuum brake booster.

Using 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 articulated socket wrench A4.55035,
turn off the clutch housing-to-cylinder block
bolts. .

Suspend c¢ross beam TCO-3/379 from a lifting
tackle and sling the engine by the shackle instal-
led on the exhaust manifold front fastening stud
at the R.H. mide and by the clutch housing fasten-
ing hole at the L.H. side.

Tension the tackle chain a little, unscrew
the nuts whick fasten engine front mount pads 3
(Fig. 2-3) to the side brackets and unscrew the
nuts and the bolt which fastens the front axle
housing to the engine brackets.

Take out the engine, first moving it upward
to withdraw the mount pad bolts from the bracket
holes, then shift it forward so as to pull the
end of the gearbox clutch shaft out of the bear-
ing in the crankshaft flange.

Pig. 2-3. Bngine Mounts:
1 - R.H. mount bracket with pad; 2 - L.H. mount
bracket; 3 - pad; 4 -~ engine rear mount crossmem-
ber; 5 - engine rear mount bracket with support



Remove the heat-insulating sl;ield of the
starter, the starter proper and the hot air inteke
complete with the inlet hose. Remove two side
brackets"from the cylinder block complete with the
engine front mount pads.

Dnscrew the clutch fastening bolts and remove
the clutch.

o install the engine reverse the removal

operations. ?ay particular attention to the con~
nection of the engine with the gearbox: the clutch
ghaft should enter accurately into the splines of
the clutch driven disc. Besides, for proper
aligonment of the engine with the transfer case,
the aligning washers of the engine front mount
pads must enter the corresponding holes in the
gide brackets.

BNGINE DISASSEMBLY

Wash the engine on the washing stand, put it
on the disassembly bench and drain the oil sump.
Disconnect the hoses and throtile valve
control rod from the carburettor and remove the

latter.

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

Pake off the alternator and coolant pump
drive belt, remove the alternator and its bracket.

Remove the coolant pump, disconnecting the
heeter pipe from the pump end exhaust manifold.

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

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

Unscrew the oil pressure and oil pressure
warning lamp transmitters and remove their unions.
Take off the crankcase breather cover, the oil
sump and the oil pump. Take off the retainer of
the oil separator drain pipe and take out the
crankcase breathing oil separator.

Remove the crankshaft pulley securing the
flywheel with fixing tool A.60330/R (Fig. 2-10)
and unscrewing the crankshaft starting jaws with
wrench A.50121 (Pig. 2-5).

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

Fig. 2-4. Removing 0il Pilter with Remover Tool
4.60312
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Pig. 2-5. Unscrewing Crankshaft Starting Jaw with
Wrench A.5012%

Pig. 2-6. Removing Chain Tensioner and Damper:

1 « tensioner cap nut; 2 - temsioner body;

3 - tensioner fastening nut; 4 - temsioner shoe;

5 - shoe bolt; 6 - camshaft drive (timing) chaing
7 - oil pump drive shaft sprocket bolt; 8 - demper
bolts

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




Fig. 2-10. Removing Plywheel:
1 « wrench; 2 -flywheel; 3 - flywheel bolt;
4 - washer; 5 - fixing tool A.60330/R to prevent

2. 2-7. Removing Camshaft Thrust Flange: . R
turning of fiywheel; 6 - clutch housing front cover

- “"ugt flange; 2 - camshaft; 3 - bearing hous-

g; - = thrust flange fastening stud

(

Fig. 2-11. Pressing Out Gearbox Shaft Bearing from
Cranksbaft with Remover Tool A.40006

g+ 2-8. Removing 0il Pump Drive Shaft:
~ thrust flange; 2 - flange bolt; 3 -~ oil pump
1v" baft; 4 - wrench

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 take out the
camshaft taking care not to damage the surfaces of
the bearing housing supports.

Unscrew the cylinder head bolts and take off
the head complete with the exhaust and intake
menifolds.

Remove thrust flenge 1 (Pig. 2-8) of the oil
pump drive shaft and take the shaft out of the
cylinder block.

Pigs 2-9. Removing c:ranksha:tt Sprocket with
General-Purpose Remover Tool A.40005/1/7
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Using general-purpose remover tool A.40005/1/7
from sei A.40005, remove the sprocket from the
crenkshaft (Fig. 2-9).

Unscrew the connecting rod bolt nuts, take
off the connecting rod caps and 1lift out the pis~
tons with the connecting rods cautiously through
the cylinders.

Note. When disassembling the engine, mark the
piston, connecting rod, main end big-end bearing
shells so as to install them back where they
belong during subsequent reassembly.
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Install fixing tool 5 (Pig. 2-10), unscrew
bolts 3, take off washer 4 and pull the flywheel
from the crankshafi. 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 bolts, 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 & washed and cleaned cylinder block on
the stand and screw in any missing studs.

Insert shells without grooves into the bed
and cap of the middle bearing; install shells with
grooves into the remaining bearing beds and caps.‘

Note. The engine cylinders, pistons and
glands, bearing shells aend thrust helf-rings of
the crankshaft should be lubricated with engine
oil before installation.

Place the crankshaft on the main bearings and
ingert two thrust halfe-rings into the sockets of
the rear support (Fig. 2-12); the half-rings
should be selected by thiclkmess as instructed
under "Crankshaft and Flywheel". Install the main
bearing caps in accordance with their marks
(Pig. 2-13).

Caution

Install the main bearing caps into the cylin-
der block where they belong. For this purpose the

-] ®
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Fig. 2-12. Installing Thrust Half-Rings on Rear
Support

® Since 1986 lower shells of the main bearings
without grooves on the imner surface are used.

cylinder block and its bearing caps are marked
with the same conventional number (Figs 2~13 and
2-24).

Install the thrust half-rings with their
recesses facing the thrust surfaces of the crank-
shaft. The steel-sluminium half-ring should be
placed at the front side of the rear support end
the cerametallic (yellow) half-ring, at the rear
side.

Put the gland holder gasket on the crankshaft
flange and insert the clutch housing front cover
bolts into the holder holes (Fig. 2-14). Slip the
holder with the gland on mandrel 41.7853.4011,
move it from the mandrel onto the crankshaft
flange and fasten it to the cylinder block.

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

Install the flywheel on the. crankshaft with
the mark (tapered hollow) 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 bushing from set
02.7854.9500, insert the pistons with connecting
rods into the cylinders (Fig. 2-15). Set

1 02.7854.9500 comprises an inserter bushing for the

standard-size pistons and bushings for the repair-
size pistons (0.4 and 0.8 mm oversize). Therefore,
select the inserter bushing corresponding to the
size of the piston being installed.

2
)

4

°
-
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Pig. 2-13. Marks on Main Bearing Caps (bearings
are counted from engine front) and Cylinder Block
Code Number




Fig. 2-14. Crenkshaft Rear Gland Holder. Arrows
Indicate Lugs for Aligning Holder with Crankshaft
Plange

'1g. 2-15. Installing Piston with Piston Rings into
ylindexr with Piston Inserter Bushing from Set
2.7854.9500

8. 2=-16. Sequence of Tightening Cylinder Head Bolt

Caution

The hole for the pin in the piston is offset
7 2 mm, therefore the pistons should be installed
1to the~cylinder with the mark ®[» facing the
gine front.

Put the bearing shells into the connecting’
ds and their caps. Join the connecting rods with
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Fig. 2-17. Alignment of Timing Maerks on Crankshaft
Sprocket and on Cylinder Block

Fig. 2-18. Sequence of Tightening Cemshaft Bearing
Housing Ruts ’

the crankshaft Journals, install the caps and
tighten the connecting rod bolts.

Install the sprocket on the cranksheft,
Install the oil pump drive shaft and fagten it by
the thrust flange.

Using two aligning bushings install the cylin-
der head on the cylinder block compete with the
gasket, exhaust and intake manifolds. Tighten the
fastening bolts in two steps in the sequence shown
in Pig. 2-16:

- tighten bolts 1 through 10 preliminarily
with a torque of 33.3 - 41.16 N.m (3.4 - 4.2
kgf.m);

- tighten bolts 1 through 10 finally with a
torque of 95.94 - 118.38 N.m (9.79 - 12 kgf.m) and
bolt 11 with & torque of 31.36 - 39.1 Nem
(3.2 - 3.99 xgf.m).

Turn the flywheel so that the mark on the
crankshaft sprocket registers with the mark on the
¢ylinder block (Fig. 2~17).

'Install the sprocket om the camshaft assembl-
ed with the bearing housing and turm the shaft
80 that the mark on the sprocket faces the mark on
the bearing housing (Fig. 2-19). Remove the
gprocket and, without chenging the position:of the
"




Fig. 2-19, Alignment

of Timing Marks on Camshaft

Sprocket and on Bearing Housing:

1-na.rkon

8procket; 2 - mark on bearing housing

camshaft, instal] the bearing housing on the
cylinder head ang fagten it by tightening the

nuts in the sequence shown

in pPig. 2-18.

Install the chain demper on the cylinder

head,

Install the camshaft drive chain ag follows:
= put the chain on the camshaft sprocket and

move it into the drive space,
on the sprocket lines up with

seeing that the wmark
the mark on the

bearing housging (Pig. 2-19). Do not tighten the
8Sprocket bolt alj the way home;

~ install the sprocket on the pil bump drive
shaft, also without tightening the fastening bolt

completely;

~ install the tensioner shoe and the tene

sioner Proper,

without tightening the cap nut to

allow the tensioner 8pring to press down the

regular direction thereby énsuring the required
chain tension;

check to see that the marks on the

Sprockets are aligned with the marks on the cylin-

der block (Pig.

(Pig. 2-19);

~17) and on the bearing housing

tensioner cap nut and lock the sprocket bolts by

the lock washers H

1% the marks fail to coincide,

repeat the chain installation operations.,
Adjust the valve rocker-to-cam Clearances,

all the way.

and nuts
Using mendrel 41.7853.4010, align the

Ie

cover relative to the end of the cra:
tighien up itg fastening bolts ang m

Install the crankshaft pulley ar
starting jaws.

Install the oil filter, screwing
¢ylinder block union handtight. Insts
separator of the Crankcase breathing
the breather cover and secure the ret
01l separator drsin pipe.

Install the oil bump and the oil
its gasket.

Install the coolant pump, altern:
and alternator. Run the belt over the
adjust its tension.

" Install the heater radiator inlet
the outlet comnection on the cylinder
the heater radiator outlet pipe to the
pump and exhaust manifold,

Install the gauge tranamitters.

Install the oi1 pump and ignition
drive gear. Install the ignition distr:
adjust ignition timing. Screw in the o
and tighten thenm with torque-indicatine
67.7812.9515,

Install the fyel
"Fuel System".

Install the carburetior and connec
hoses.

Install the cylinder head cover wi-
ket and fuel 1ine bracket,

Install the air cleaner; for this 1
Secure the hoses on the air cleaner bodjy
cleaner body with the gasket on the cart
install the supporting plate ana fasten
with nuts. Put in the filter element and
the cleaner cover,

111 the engine with oil through th
throat on the ¢ylinder head cover,

pump as ingtructe

Pig.

2-20. Cemshatt Drive Cover,
Tor Aligning Cover wity Crankshaft Puliey )

Arrows Sh
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ENGINE STAND TESTS

A repaired engine shall be subjected to stand If oil leaks are detected past the gasket
tests (running-in) at no-load in accordance with between the cylinder head and cover or past the
the following program: gaskets between the engine oil sump, cylinder

2 min at 850 - 900 rpm block and covers, tighten the corresponding bolts

3 min at 1000 rpm with the recommended torque. If leakage persists,

4 min at 1500 rpm, end check for correct installation of the gaskets and

5 min at 2000 rpm. replace them, if necessary.

While running-in a repaired engine do not A repaired engine is not yet run-in, therefore
operate it at maximum speed. friction of the working surfaces of new parts

Mount the engine on the stand, start it and offera a considerable resistance to rotation; con-
check for: sequently, a certain working-in period is required.

- water and fuel leaks between the mating This applies particularly to the engines
parts, from the pipe joints and past the gaskets; where pistons, big-end and main bearings were

- 0il pressure; replaced, the crankshaft journals were ground and

- ignition timing; the cylinders honed. Therefore, the rumning-in

- idling speed; progrem should always end on the car driven at the

~ abnormal knocking. speeds recommended for the early stages of car

In case of abnormal knocking or other defects, operation.
stop the engine, correct the defects and resume - -
trr—"ests.

ENGINE CHECKOVER ON CAR

After installing the engine on the car check - alternator drive belt tension; edjust, if
it carefully for correct mounting. necessary;

Run the engine for some time and check the - see that the wire contacts of electrical
following: equipment are in good condition;

- leaks of coolant and fuel at the pipe - check to see that the warning lemps on the
Joints; tighten the joints, if necessary; instrument panel function as they should.

- 0il leaks;

- see that the carburetior control linkage Caution
ensures complete closing and opening of the Do not check the engine and the car on a
throttle and choke valves and adjust the linkage, stend with running drums without additional rol-
if necessary; lers under the front wheels. '

CYLINDER BIOCK

~~=he main dimensions of the c¢ylinder block are GENERAL CILEANING AND INSPECTION

sho.. . in Pig. 2-21. i
& Wash the cylinder block thoroughly and clean

the oil chamnels. Airblast and dry the cylinder
block, particularly its oil channels.

Examine the cylinder block and replace it, if
cracked in the supports or elsewhere.

] ]
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CYLINDER BLOCK TIGHINESS CHECK

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

Por this purpose plug the holes in the cooling

[.z—slﬁ 73,200 Jacket and deliver water at a room tenzxperature
2310 23'14‘0] under a pressure of 0.3 MPa (3 kgf/cm®).

There should be no water leaks from the
c¢ylinder block in the course of 2 min.

If oil gets into the coolant, before proceed-
ing to disassembling the engine check the cylinder
Pig. 2-21. Main Dimensions of Cylinder Block block for cracks in the o0il channel zones. For this

’ 7 .




purpose drain the coolant from the cooling system,
remove the cylinder head, fill the cylinder block
cooling jacket with water and deliver compressed
air ﬁxto the vertical oil channel in the cylinder
block. If air bubbles appear in the water £illing
the cooling Jacket, replace the cylinder block.

Cylinders

Check the cylin'ders for wear which should
not exceed 0.15 mm (the meximum tolerable wvalue).
The cylinder bore is measured with an inter-
nal gauge (Fig. 2-22) in four zones, both along
. and across the engine (Fig. 2-23). Ring gauge
67.8125.950113 used to set the intermal gauge to
zero. .

Pig. 2-22. Measuring Cylinders with Internal Gauge:
1 - interneal gauge; 2 - Zeroing internal gauge by
check gauge

Hote. The cylinders in the block are divided
into five diameter classes A, B, C, Dand E in
steps of 0.01 mm. The class of the cylinder is
marked on the lower face of the block (Pig. 2-24).
The same face and the main bearing caps bear a
conventional number of the cylinder block which
indicates that the bearing ceps belong to this
particular block.

In zone No. 1 the cylinders practically do
not wear, so this zome may be used as & reference

one for determining cylinder wear in other three
zones.
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Pig. 2-23. Cylinder Measurement Diagram:
A and B - directioms of measurements; 1, 2, 3, 4 -
zone numbers

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

If the maximum wear exceeds 0.15 mm, b the
cylinders to match the nearest repair size (. the

- piston (0.4 or 0.8 mm oversize) with an 0.03 mm

allowance in diameter for honing. Then hone the
cylinders to the diameter providing the designed
clearance between the Piston of the selected

repair sige and the cylinder equal to 0.06 - 0.08
mm.

CYLINDER HEAD JOINTING SURFACE

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




PISTONS AND CONNECTING RODS

The main dimensions of the comnecting rod and

piston group are given in Fig. 2~-25.

by the diaemeter of the piston pin hole. The claas
of the piston (letter) and the category of the pis-

lZI,SGO ’
21,940

[3.957 2,015 ] [1.535
3.977] [ 2,035 | 1555

l 3,937 ' 1,975 | | 1,478
3,922 1,990 [ 1,490
—]

| |
o IO

121,982 476,830

21,986 76,940

7 21,986 ¢ 78,950

21,390 78,960

D) 521,990 ¢ 18.970
2,93 78,980

Pig. 2-25. Main Dimensions of Pieton,'Connecting Rod, Piston Pin and Piaton Rings

< PRESSING OUT 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 reuged if they are
but slightly worn and undemaged. Therefore, mark
the parts during disassembly so as to reassemble
them in the original sets.

CLEANING

Remove carbon deposits from the piston crown
nd ring grooves and clean the lubricating channels
f the piston and comnecting rod from all deposits.

Examine the parts thoroughly for probable
amage. Cracks of any nature on the piston, piston
ings, pin, comnecting rod and its cap are imper-
igeshle and call for immediate replacement of
- Replace the bearing shells if they are

eeply scratched or heavily womrn.

PISTON-TO-CYLINDER MATCHING

The designed clearance between the piston and
ylinder (for new parts) is 0.06 - 0,08 mm. The
learance is determined by measuring the cylinders
nd pistons and fitting the pistons and cylinders
elonging to the same class. The maximum clearance
caused by wear) should not exceed 0.15 mm.

Hote. The dismeter of the piston is checked in
he plane perpendicular to the pitdn pin at a
istance of 52.4 mm from the piston crown
Pig. 2-25).

The pistons are divided into five classes (A,
, C, D and B) by the outside diameter, in 0,01 nm
jteps and into three categories, in 0.004 mm steps
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ton pin hole (figure) are indented on the piston
crown.

If the clearance in a used engine exceeds
0.15 mm, select the pistons to the cylinders to
provide the cleerance as close to the designed
value as posgaible.

Delivered for spares are pistons of classes A,
C and E. These classes permit matching the piston
to any cylinder as both the pistons and cylindérs
are divided into classes with a certain overlapping
of dimensions.

CHECKING PISTON-TO-PIN CLEARANCE

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

Note. With respect to the outside diameter the
piston pins are divided into three categories in

+

Pig. 2-26. Piston Pin Should Go in Under Thumb
Pressure




Pig. 2-2T7. Checking Piston Pin Pit

steps of 0.004 mm. The category is marked by paint

on the end of the pin: blue for the 1st category,

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

RNETIEE
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and 0.020 - 0.052 mm for the oil control ring.
The wear limit is 0.15 mm.

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

The gep should range from 0.25 to 0.45 mm for
all rings. File off the jointing surfaces of the
ring if the gap is insufficient end replace the
ring, if it is too big.

CHECKING BEARING SHELL-TO~CRANKSHAFT
CLEARANCES

The clearance between the bearing shells and
the cranksheft jourmals can be checked by calcula-

The fit of the piston pin in the piston is
checked by coating the pin with engine o0il and

inserting it into the piston boss. The fit is con-

sidered correct if the pin enters the hole undér

thumb pressure (Fig. %—26) and does not fall out of

the boss (Fig. 2-27) of the piston held with the
pin positioned vertically.

If the pin slides out of the boss, use =
replacement pin of the next larger category. If,
however, the pin belongs to the 3rd category,
both-the piston and the pin must be replaced.

CHECKING PISTON-TO-RING CLEARANCE

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

The assembly clearance should be
0.045 - 0.077 mn for the upper compression ring,
0.025 - 0.057 mm for the 2nd compression ring
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Pig. 2-28. Checking Piston Ring Side Clearance:
1 - piston ring; 2 - piston; 3 - set of feeler
gauges

tions (by measuring the parts) or with a piece of
calibrated plastic wire In the following order:

~ clean thoroughly the working surfaces of
the shell and big-~end journal and install the con-
necting rod with the piston on the big-end jourmal
in accordance with their numbers;

- put a piece of calibrated plastic wire on
the big-end journal, install the conmecting rod
and its cap and tighten the nuts with a torque of
50.96 N.m (5.2 kgf.m);

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

If {the clearance is within the tolerance li-
mits (0.036 - 0.086 mm) or does not exceed the wear
limit (0.10 mm), the shells may be used without
changing the diameter of the big-end jourmals.

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 "Crenkshaft and Flywheel".

Pig. 2-29. Measuring Width of Plattened Calibrat-
ed Wire Against Scale:

1 - calibrated wire; 2 - shell; 3 ~ big-end bear-
ing cap; 4 - scale '
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Table 2-1
Thickness of Connecting Rod Bearing
Shells, mm
Oversize
Nominal -
0.25 0.50 | 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, 0.50, etc. indicate the reduc-
tion in the diameter of the big-end journals
after grinding.

CHECKING PISTON MASS

The pistons in the engine should be of the
same mass, true to +2.5 g. .

If a set of pistons belonging to the same
mass group is not available, they can be adjusted
for masa by removing some metal from the base of
o “iston 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.

L

#F f°
72z A
/I

@70,5

Pig. 2-30. Points (Shown by Arrows) Where Metal
Can Be Removed to Bqualize Piston Weights
TN

ASSEMELING CONNECTING ROD AND PISTON
GROUP

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

If the oven has already been brought to a
temperature of 240 °C, hold the connecting rods
there for 15 min,

For correct jointing of the pin with the
connecting -rod, press in the pin as rapidly as
possible, since the oonmnecting rod cools 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 (Pig. 2-31) of tool 02.7853.9500. Pit
guide 3 on the end of this shaft and secure it

Pig. 2-31. Tool 02.7853.9500 for Press-Pitting
Piston Pin into Piston and Comnecting Rod End:
1 = tool shaft; 2 - piston pin; 3 - guide;

4 - thrust screw

Pig. 2-32. Press-Pitting Piston Pin into Connect-
ing Rod Small End:

1 =« tool 02.7853.9500; 2 -~ piston pin. The piston
should rest on connecting rod end as shown by
arrow

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.

_Take the connecting rod out of the oven and
clamp it quickly in & vice. Put the piston on the
connecting rod, aligning the pin hole in the piston
with the hole in the small end of the comnecting
rod. Using tool 02.7853.9500, push the piston pin
into the piston boss and into the conmecting rod
small end (Fig. 2-32) until the shoulder of the
tool comes in contact with the piston.

During this 'operation the piston boss should
be pressed against the small end of the connecting
rod in the direction of the force applied for
press-fitting the pin (shown by arrow in
Pig. 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 "[I" on the piston is
located at the side of the oil outlet hole in the
connecting rod big end.




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

When instelling the piston z-ixigs, space their
Joints at 120°. The step on the onter surface of
the 2nd (scraper) compression ring should be
directed down and the chamfers on the outer sur-
face of the oil control ring should face upward
(Fig. 2-25).

The connecting rod is machined jointly with
the cap and the caps are not interchangeable. In
order not to confuse them during assembly, the con-
necting rod and the corresponding cap are marked
with the number of the cylinder they belong to.
During assembly see that the figures on the commect-
ing rod and cap are located on the same side.

CHECKING PISTON PIN FIT

After assembling the conmnecting rod with the
piston pin and piston check the pin fit with a
torque~indicating wrench and tester A4.95615 as
follows:

- 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 thrusts ageinst
the end of the pin; -

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

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

Fig. 2-33. Assembled Piston~Pin~Connecting Rod
Group Installed on Tester 4.95615 for Pin Pressing-
Out Test:

=1 - indicator dowel in contact with end of spindle;
2 - spindle head in contact with piston pin;

3 - threaded spindle with slot; 4 - base;

5 - spindle nut; 6 - spindle stop; 7 - bracket
clamp handle; 8 - indicator bracket; 9 - indicator
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- get the indicator to zero and insert stop 6
into the slot of the threaded spindle to keep the
latter against turning;

-~ uging a torque-indicating wrench, tighten
spindle nut 5 with a torque of 12.7 N.m (1.3 kgf.m)
which corresponds to en axial load of 3,92 kN
(400 kgf).

The fit of the pin in the comnecting rod is
correct if, after withdrawing the torque wrench
and returning the nut to the initial position,
the indicator pointer returns to zero.

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

CHECKING CONNECTING ROD BIG END AND
PISTON PIN AXES FOR PARALLELISM

Before installing an assembled connecting
rod end piston group on the engine, check their
axes for parallel alignment (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 & set
of feeler gauges check the cleesrance between the
vertical plate of the jig and the vertical surface
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 conmecting rod if the clearsmce is
larger.

TN
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Pig. 2-34. Checking Axes of Piston Pin and Con-
necting Rod Big End for Parallelism:

1 - assembled connecting rod-pin-piaton group;

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




CRANKSHAFT AND PLYWHEEL

Tl;e main dimensions of the crankshaft are
iven in Fig. 2-35.

(50.795)

out-of-squareness of the flange end surface

relative to the crankshaft axis; with the crank-
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Pig. 2~35. Main Dimensions of Crenkshaft Main and Big-End Journals and Pillets

CLEANING LUBRICATING CHANNELS

Remove the channel plugs. Run counterbore
A.94016/10 fitted on spindle A.94016 through the
plug sockets. Wash the channels thoroughly with
gasoline end blow them with compressed air.

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

CRANKSHAFT MAIN AND BIG-END JOURNALS

Checking. Put the crankshaft on two V-blocks
(Pig, 2-36) and using a dial indicator, check:

- runout of the main journals which should
not exceed 0,03 mm;

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

~ displacement of the big-end journal axes
relative to the plane passing through the axes of
the big-end and main journals; the maximum permis-
sible displacement is +0.35 mm;

Pig. 2-36. Permissible Runout of Crankshaft Basic
Surfaces

23

shaft rotated, the indicator installed at the
side, 34 mm from the shaft axis, should read
runout not exceeding 0.025 mm (Fig. 2-36).

There should be no cracks on the main and
big-end journels and webs of the crankshaft,
otherwise the crankshaft. should be replaced.

The surfaces of the crankshaft meting with the
active edges of the glands should be free from
scratches, scores and nicks.

Measure the diameters of the main and big-end
journals. Grind the journals if their wear exceeds
0.03 mm or out-of-roundness is greater then 0.03 mm
and also if the jourmals are scored or notched.

Grinding. Grind the main end big-end journals
reducing their size by 0.25 mm to provide the
diameters specified in Tables 2-2 and 2-3 and
journal fillet radii es shown in FPig. 2-35.

Table 2-2
Diameter of Big-End Jourmals, mm
Nominal Undersize
0.25 ] 0.50 0.75 1.0
47.814 47.564 47.314 47.064 46.814
4T7.834 47.584 47.334 47.084 46.834

After grinding and finishing the journals, wash
the crankshaft thoroughly to remove the remaining
abrasive particles. Wash the lubricating channels
several times with gasoline under pressure first




Table 2-3
Diameters of Main Journals, m
Nominel 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

removing the channel plugs. Mark No. 1 web of the
crankshaft with the figure showing the reduction of
the journal size (M 0.25; BE 0.50) «

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

MAIN BEARING SHELLS

The shells must not be subjected to any fit-
ting operations. In case of scores, scratches and
separations, they should be replaced.

Check the shell-to-journal clearances as
follows:

- put a piece of calibrated plastic wire on
the journal; )

= install the main bearing caps complete with
the shells and tighten the cap bolts with a torque
of 80.36 N.m (8.2 kgf.m);

~ remove the caps, find the amount of flatten-
ing of the calibrated wire against the scale provid-

ed on its packing (Fig. 2-37), thus determining the
clearance.

The clearance between the main Journals and
bearing shells can also be found by calculations,
measuring the diemeters of the main jourmals and
shell beds, and the thickness of the shells.

®

Pig. 2-37. Measuring Clearance with Scale:
1 ~ scale; 2 - calibrated wire

S gy e

The nominal designed clearance is
0.050 - 0.095 mm. If the clearance is less than the
maximum permissidle limit (0.15 mm), the shells may
be used again. If the clearance exceeds the maximum
permissible limit, replace the shells on the
Journels with new ones. If the crankshaft journals
are worn and reground to & repair size, replace the
shells with repair size ones (of increased thick-
ness, see Table 2-4).

Unobstructed turning of the crankshaft is an
indication of correct assembly and journal-to-shell
matching.

Table 2-4
Thickness of Main Bearing Shells, mm

Nominsl Oversize

0.25 ] 0.50 ] 0.75 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, etc. denote the reduc-
tion in the diameter of the main journals. after

grinding.

FLYWHEEL

Examine 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 perfectly
flat and free from scretches and scores.

If surface 3 (Fig. 2-38) of the flywheel mat-
ing with the clutch driven disc is scratched, turn
it on a lathe, cutting off not more than 1 mm of
metal. Then machine surface 2 to provide & size of
(0.540.1) om and parellelism of surfaces 2 and 3
relative to surface 1. The permissible non-
parallelism is not over 0.1 mm &s measured at ex-
treme points of surfaces 2 and 3.

B
2
C
3
Fig. 2-38. Plywheel: (AN
1 = flywheel-to-crankshaft flange ©
fastening surface; 2 - clutch &
mounting surface; 3 - clutch driven S
disc supporting surface; B - point
for checking runout of surface 2; J
C - point for checking runout of /
surface 3 ;%
& 0520,




Install the flywheel on a mandrel, aligning it

¥y the mounting hole until it bears against surface
(Pig. 2-38) and check the rumout of surfaces 3

nd 2. The runout read by the indicator at points B

nd C should not exceed 0.1 mm.

CHECKING CRANKSHAFT END CLEARANCE

The end play of the crankshaft is limited by
wo thrust half-rings installed at both sides of
he rear mein bearing. The half-ring at the front
ide of the bearing is of the steel-aluminium type,
hile that at the rear side is a cerametallic
yellow) one., The half-rings are available in
ominal size (2.310 - 2.360 nmm thick) and oversize

2.437 - 2.487 mm thick).

The end clearance between the thrust half-
ings and the thrust surfaces of the crankshaft can
e measured as follows:

~ install an indicator on a megnetic support
nd insert the blades of two screwdrivers as shown

n I,‘}g\. 2-39;

shift the crankshaft with the screwdrivers

nd note the indicator reading. It should be within

.06 and 0,26 mm.

If the clearance exceeds the meximum permis-
ible limit of 0.35 mm, replace the thrust half-

ings by new ones 0.127 mm oversize.

Fig. 2-39. Checking Crankshaft End Clearance

Note. The end clearance of the crankshaft cen
also be checked on the car-mounted engine using
tool 67.8701.9510. In this case axial displacement
of the crankshaft is produced by pressing and
releasing the clutch pedal, and the end clearance

is determined by measuring the displacement of the
crankshaft front end.

CYLINDER HEAD AND VALVE GEAR

The main dimensions of the cylinder head are
iven in PFig. 2-40.
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Pig. 2-40. Basic Dimensions of Cylinder Head,

Valvea and Valve Guides
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REMOVAL AND INSTALIATION ON CAR-MOUNTED
ERGINE

The cylinder head should be removed from the
ar-mounted engine if its defects do not call for

he removal of the engine, also when the maintenance

ork is confined to decarbonization of the combus-
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tion 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
battery, spark plugs and from the coolant tempera-
ture transmitter; disconnect the choke valve con=-
trol cable from the carburettor;

- using wrench 67.7812.9514 unscrew the spark
plugs and the coolant temperature transmitter;

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

- turn the crankshaft to align the mark on
the pulley with the longer mark on the valve gear
cover (Fig. 7-19), and the mark on the camshaft
sprocket with the mark on the camshaft bearing
housing (Fig. 2-19);

= disconnect the hose from the heater inlet
pipe and detach the heater outlet pipe bracket from
the exhaust manifold; : L

~ disconnect the hoses from the carburettor,
intake manifold and from the cylinder head cooling
Jacket outlet pipe;

= disconnect the starter protective shield
and the muffler inlet pipe from the exhaust manifold;




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

-~ loosen the cap nut of the chein tensioﬁer,

- force off the tensioner rod with & tyre iron and

fix it with the cap mnut;

~ remove the camshaft sprocket and the bear-
ing bousing complete with the camshaft;

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

To reinstell the cylinder head, reverse the
removal operations, observing the following
requirements:

~ do not forget to install the gaskets of the
cylinder head and its cover;

- tighten the cylinder head bolts 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.

Tighten the cylinder head bolts in two steps:

18t step ~ tighten bolts No. 1 through 10
(Pig. 2-16) with a torque of 33.32 - 41.16 K.m
(3.4 - 4.2 kgf.m);

- 2nd step - tighten bolts No.1 through 10
with a torque of 95.94 - 118.38 N.m (9.79 = 12
kgf.m) and bolt No. 11 with a torque of
31.36 = 39.1 N.m (3.2 - 3.99 kgfe.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 wraping the
cover, It is recommended that the cover gasket
should be replaced by a new one during engine re-
pairs. Heving installed the cylinder head check
and time the ignition.

DISASSEMBLY AND ASSEMBLY

Put the cylinder head on plate A.60335.

Disconnect the exhaust and intake manifolds
complete with the carburettor (simultaneously the
hot air inteke is removed).

Disconnect the outlet pipe of the cooling
Jacket.

Disconnect the pipe conducting the coolant to
the-  heater.

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

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

Instell tool A.60311/R as shown in Pig. 2-42,
compress the valve springs and free the spring
locks. Porteble tool A.60311/R can be replaced by
stationary jig 02.7823.9505.

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

1

Fig. 2-41. Valve Gear Parts:

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

4 - oil-deflecting cap; 5 - outer spring seat;

6 - immer spring seat; 7 - inner spring; 8 - outer
spring; 9 - spring retainer; 10 ~ rocker spring
locks; 11 - valve rocker; 12 - lever spring;

13 - adjusting bolt; 14 - adjusting bolt locknut;
15 - adjusting bolt bushing; 16 - rocker spring
locking plate

Pig. 2~-42. Removing Valve Springs:
1 - tool A.60311/R; 2 ~ assemdbly plate A.60335

Remove the oil-deflecting caps from the valve
guides.

Assemble the cylinder head by reversing the
disassembly operations.

CLEANING CYLINDER HEAD

Install the cylinder head on support A.60353.

Decarbonize the combustion chambers and the
surfaces of exhaust channels with & wire brush
clamped on an electric drill. Clean and examine the




1let channels and the oil chennels leading to the
alve rockers.,

CHECKING AND GRINDING VALVE SEATS

The shape of the valve seat faces is illus-
rated in Pigs 2-43 and 2-44.

The seat faces (in the zone of contact with
1¢ valves) should be free from pin-point pits,
rrosion and damage. Minor demage can be corrected
; grinding the seats. In so doing try to remove as
Lttle metal as possible. Grinding can be performed
Lther manually or with a grinding machine.
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Pig. 2-43. Inlet Valve Seat Contour:
I - new seat; II - refaced geat
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Pig. 2-44. Exhaust Valve Seat Contour:

I - new geat; II - refaced seat
N

Grind the seats As follows:

- put the cylinder head on support A.60353,
nsert spindle A.94059 into the valve guide and
ecarbonize the seat faces with counterbores
94031, A.94092 (exhaust valve seats) and A.94003,
.94101 (inlet valve seats). The counterbores
hould be secured on spindle A.94058 and aligned by
ilot spindle A.94059;

Note. Spindles A.94059 are available in two
ifferent diemeters: A.94059/1 for inlet valve
1ides and A.94059/2 for exhaust valve guides.

- put spring A.94069/5 on pilot spindle
,94059, install tapered wheel A.94078 (for exhaust
alve seats) or wheel A.94100 (for inlet valve
2ats) on spindle A.94069, secure the spindle in
1e grinding machine and reface the valve seat
’1g. 2-45).
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Pig. 2-45. Valve Seat Refacing

Pig. 2-46. Chamfering Valve Seat Face with Counter-
bore Installed on Spindle A.94058

At the moment of contact between the grinding
wheel and the valve geat 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 diemond tools.

Bring the width of the working face on the
exhaust velve seats to the valueg specified in
Pig. 2-44, using 20° counterbore A.94031 and coun-
terbore A.94092 which removes cold-working on the
inside diameter. The counterbores should be slipped
on spindle A.94058 and, like during the grinding,
aligned by spindle A.94059.

Bring the width of the working face of the
inlet valve seats to the values specified in '
Fig. 2-43, first mechining the intermal face with
counterbore A.94003 (Fig. 2-46) to obtain a diame-~
ter of 33 mm, then the 20° face with counterbore

A.947101 until the width of the working face is
1.9 = 2 mm.




VALVES

Remove carbon deposits from the valves. Check
to see that the vaelve stem is not distorted and
the valve head 18 not cracked; replace the valve
if it is found to be damaged.

Look for excessive wear end damage of the
working face. When refacing the valve on the
grinding machine, ensure a face angle of 45°30 1451
and see that the cylindrical part of the valve
head is not thinner than 0.5 mm after grinding.
Take care not to remove the hard alloy coating
from the face of the exhaust value.

VALVE GUIDES

Check the clearance between the valve guideé
and the valve Btem, measuring the diemeter of the
stem and the hole in the valve guide.

The assembly clearance for new guides is
0.022 - 0.055 mm (inlet velves) and 0.029 -~ 0.062
mm (exhaust valves). The meximum 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 mandrel
A.60153/R (Pig. 2-47).

Pig. 2-4T7. Pussing Out Valve Guides:
1 ~ mandrel A.60153/R

To replace two guides of the inlet and ex-
haust valves in cylinders No. 1 and No. 4, unscrew
two studs of the cemshaft bearing housing since
they interfere with the installation of the
mandrel.

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

Having pressed-in the guides, ream out their
boles 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.
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VALVE GUIDE OIL-DEFLECTING CAPS

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

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

Replace the damaged oil-deflecting caps hav-
ing removed the cylinder head not to bend the
valve stems. To press-fit & new cap use mandrel
41.7853.4016.

VALVE ROCKERS

Exemine the active surfaces of the rocker
which are in contact with the valve stem, the cam-
shaft cam and the spherical end of the adjusting
screw. Replace the rocker if these surfaces are

scored or noiched.

If the rocker adjusting screw or its bushing
is distorted or damaged, replace the faulty part.

VALVE SPRINGS

Meke sure that the springs are not cracked
end have not lost their resilience. For this pur-
pose check them for deformation under loed (Figs
2-48, 2-49, 2-50).

Dimension A (Fig. 2-50) of the rocker springs
(non-compressed) should be 35 mm and dimension B
under a load of 51 = 73.5 K (5.2 - 7.5 kgf) should
be 43 mm. :

—
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Pig. 2-48. Main Data for Checking Valve Outer Sprin
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Pig. 2-49. Main Data for Checking Valve Inmer Spri

L

Pig. 2-50. Checking Valve Rocker Spring:
A - free lengih; B - length under a load
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CYLINDER HEAD GASKET

The surfaces of the gasket should be free
rom any signs of damage. They should be smooth,
ree of dents, cracks, swelling and fractures.
eparation of the outer layers from the metal is
npermissible.

The edgings of the holes should have no
racks, burns and separations.

CHECKING VALVES FOR TIGHT SEATING

Clean carefully the seats and valves snd
1stall the cylinder head on support A.60353
*ig. 2-51).

1. 2-51. Checking Valves for Tight Seating:

" = holder A.60041/2; 2 - tester A.60148; 3 - sup-
yort A.60353; 4 - stopper A.60018 for spark plug
vells

Insert the valves into the corresponding
guides and stop the wells for the spark plugs with
ste—ers 4.60018. )

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

If the valve faces fail to be in tight con-
tact with the seats, air leakage 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 with due care.

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 mine

CYLINDER HEAD TIGHTNESS TEST

To check the cylinder head cooling Jjacket for
tightness by water proceed as follows:
- install the perts of tester A.60334 (Fig.
2-52) on the cylinder head;
- keep forcing water under a pressure of
0.5 MPa (5 kgf/cmz) by the pump into the cylinder
head.
There shall be no water leaks from the cylin-
der head within two min. A cracked cylinder head
must be replaced. _
To check the cylinder heed for tightness by
compreseed air proceed as follows:
= install the parts from the set of tester
A.60334 on the cylinder head;
- dip the cylinder head in watexr heated to
60 ~ 80 °C and let the head warm up for 5 min;

- deliver compressed air at a pressure of
0.15 - 0.2 ¥Pa (1.5 - 2 kgf/em?) into the cylinder
head.

There should be no air escape from the head

during 1 - 1.5 min,

Pig. 2~52. Checking Cylinder Head for Tighineas on

Tester A.60334:
1, 2, 4 - blank plugs; 3 - tester plate; 5 ~ flange
with water inlet union

CAMSHAPT AND DRIVE

The main dimensions of the camshaft and cam-
sheft bearing housing are given in Fig. 2-53,
while Pig. 2-54 illustrates a section through the
cylinder heed and block across the inlet valve.

ADJUSTING CAM-TO-ROCKER CLEARANCE'

Adjust the clearances on a cold engine, having
first adjusted the timing cha_in te{:.sion. At;tgz: o
adjustment the clearance should be 0.14 to 0.17 nm’

o.oos‘/'ooc “

b
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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. 4
cylinder. In this position adjust the clearance of
the exhaust valve in No. 4 cylinder (8th cam) and
in the inlet valve of No. 3 cylinder (6th cam);
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Fig. 2-53. Main Dimensions of Camshaft and of Bores
in Camshaft Bearing Housing
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Pig. 2=-54. Cylinder Block and Head. Section Through
Inlet Valve:

1 - cylinder head; 2 - valve; 3 - spring; 4 - valve
lever; 5 - bearing housing; 6 - camshaft; 7 =
adjusting bolt; 8 = bolt locknut

A -~ rocker-to-cam clearance

- loosen the locknut of the rocker adjusting

bolt;

- insert flat feeler gesuge 4.95111, 0.15 mm
thick, between the rocker and the camshaft cem and
turn the bolt in or out with & wrench, securing

Table 2-5

Sequence of Valve Clearance Adjustment

Crankshafi End of compression |Number of adjust-
rotation, stroke in cylinder ed valves

deg. No. (camsa)

0 4 8 and 6

180 2 4 and 7

360 1 1 and 3

540 3 5 and 2

Pig. 2-55. Checking Rocker-to~Cam (learance:
1 - feeler gauge 4.95111; 2 - adjusting bolt;
3 - adjusting bolt locknut

the bolt by the locknut until, with the locknut
tightened, the feeler gauge goes in with & 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, turn the crankshaft each time
through 180° and adjust the clearances in the
sequence specified in Table 2-5.

ADJUSTING CHAIN TENSION

Loosen tensioner nut 1 (Fig. 2-56). This will
free spindle 3 and the chain will be tensioned by
shoe 7 (Fig. 2-57) which is acted upon by spring 8
(Pig. 2-56).

Turn the crankshaft 1-1.5 revolutions in the
normal direction. The temsioner spring which
actuates the shoe will automatically set the prope:
chain tension.

Tighten tensioner nut 1; as a result, spindle
3 will be clamped by the collets of retainer 9 so
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1g. 2-56. Chain Tensioner. Sectionalized:

| - cap nut; 2 - tensioner body; 3 - spindle;

} - spring ring; 5 - plunger spring; 6 - washer;

' - plunger; 8 - spring; 9 - retainer; 10 - spring
ing

Pig. 2-57. Camshaft and Accessory Drive Diagram:

1 - camshaft aprocket; 2 - chain; 3 - chain damper;
4 - o011 pump drive sprocket; 5 ~ crankshaft
sprocket; 6 - limiting pin; 7 - tensioner shoe;

8 = chain temsioner

that on the running engine plunger 7 will be loaded
0y spring 5 alone. This spring forces the plunger
ff the head of spindle 3 and the clearance between
the two is filled with oil on the running engine,
bhis 0il functioning as a shock-absorbing medium
luring chain impacts.

Due to a guaranteed clearance of 0.2 - 0.5 mm
>etween spindle 3 and plunger 7, in case of strong
hein impacts spring 8 starts functioning too.
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CHECKING CAMSHAFT

Scores, nicks, scratches and aluminium galling
from the bearing housings are not tolerable on the
camshaft journals.

Wear exceeding 0.5 mm on the working surfaces
of the cams, end scores and faceting are not
tolerable.

Put the camshaft with its extreme journals on
two V-blocks placed on a surface plate and check
radial runout of the middle journals with an indi-
éator. The runout should not exceed 0.04 mm, other-
wise the camshaft should be trued up on a
straightening press.

Note. The cars turned out before 1982 were
furnished with camshafts whose cams were induction
hardened. Since April 1982 the camshafts with
nitrided cems are installed. Since 1984 each shaft
bears the mark of the year of its manufacture,
Since 1985 some cars are furnished with the cam-
shafts with chilled cams. These camshafts are dis-
tinguished by a hex belt between the No. 3 and No.4
cams.,

CHECKING CAMSHAFT BEARING HOUSING

Wash and clean the camshaft bearing housing
and the oil chennels.

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

Examine the housing for cracks end replace it,
if cracked.

CHAIN TENSIONER

Disasgembly 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.

Inspection. See that retainers 9 and
spindle 3 are not scored and the mating surfaces
of the shoe and plunger are free of deep notches.
Replace any demaged parts.
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Pig. 2-58. Main Data for Checking Tensioner Spring



The resilience of the tensioner spring
should be within the limits indicated in Fig.
2-58. R?place the spring if it is weak.

Inspect the shoe and damper for heavy wear
and replace them, if necessary.

CAMSHAFT DRIVE CHAIN

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

The chein is apt to become stretched in ser-
vice. It is considered serviceable if the tensioner
is capable of ensuring its adequate tension, 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 1 (Fig. 2-59) for in-
stalling the chain, Stretch the chain with a force
of 294 N (30 kgf) then slacken it to 147 N

Fig. 2-59. Chain Wear (Stretching) Check Diagram:
1 - rollers

¢

(15 xgf), repeat both operations and measure
distence L between the roller axes.

For a new chain distance L between the roller
axes is (495.3:8:?) mm. Replace the chain if it is
stretched to 499.5 mm.

Before installing the chein on the engine

coat it with engine oil.

\

COOLING SYSTEM

4 dlagrem of the cooling system is shown in
Fig. 2-60.

:

o0 3 7 =

10 g 8

Pig. 2-60. Cooling System:

1 - body heater radiator inlet and outlet hoses;
2 = outlet connection; 3 - expansion tank;

4 -~ radiator top tank; 5 - radiator cooling fins;

6 - fan; 7 - radiator bottom tank; 8 - pump drive -

belt; 9 - coolant pump; 10 - thermostat
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CHECKING COOLANT LEVEL AND SPECIFIC
GRAVITY

The quantity of coolant in the cooling system
is checked by the liquid level in the expansion
tenk. On & 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 & hot engine may
rise considerably.

If necessary, check the specific gravity of
coolant with & hydrometer. It should be 1.078 -
1.085 g/cm® for TOCON A-40M liquid used in the VAZ
cars.

» If the coolant level in the expansion tank is
lower than preacribed and its specific gravity is
too high, add some distilled water. If the speci-
fic gravity is normal, edd some coolant of the
grade contained in the system.

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

FILLING COOLING SYSTEM

As a rule, the cooling system is filled
either when the coolant has to be changed, or after
engine repairs. To f£ill the aystem:

- remove the radietor and expansion tank caps
and open the heater cock;
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= pour 10.7 1 of coolant into the radiator;
eep pouring until the liquid starts flowing from
he radiator throat; then replace the radiator cap;

=~ pour the remeining coolant into the expan-
ion tank and put in place its cap;

- run the engine idle for 1 - 2 min to
emove any air pockets.

Allow the engine to cool down and recheck the
oolant level. If it drops below the prescribed
ark and there are no leaks in the system, add up
he required amount of coolant.

ADJUSTING PUMP DRIVE BELT TENSION

The tension of the belt should be checked by
easuring its deflection between the alternator end
amp pulleys or between those of the pump and crank-
haft. The tension is considered correct when
eflection A of the belt (Fig. 2-61) under a force
£ 98 N (10 kgf) is within 10 - 15 mm and deflec~
ion B is from 12 to 17 mm, . o

Lo tension the belt loosen the alternator
KR4 2g nuts, push the altermator away from the
1gine and retighten the nuts.

Pig. 2-61. Checking Pump Drive Belt Tension

P

COOLANT PUMP

Disasgembly

To disassemble the pump:

- detach the pump body from cover 2 (Pig.2-62);

- secure the cover in a vice using gaskets and
ake the impeller from the shaft with remover tool
.40026 (Pig. 2-63);

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

-~ turn out lock screw 9 (Fig. 2-62) and take
ut the bearing with the pump shaft;

- pull gland 11 out of dody cover 2.

Inspection
Check the end play of the bearing. This opera-
ion is mandatory when the pump was very noisy in
peration. The clearance should not exceed 0.13 mm
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Fig. 2-62. Coolant Pump. Longitudinal Section:
1 ~ body; 2 - cover; 3 - fan shroud bracket;

4 - fan; 5 - pulley bub; 6 - cover plate;

T - shaft; 8 - pulley; 9 - bearing lock screw;

“710 - bearing; 11 - gland; 12 - impeller

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

under a load of 49 N (5 kgf). Replace the bearing
if the clearance is larger.\

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

Examine the pump body and cover; there should
be no distortions and cracks.

Assembly
To assemble the pump:
- using a mandrel install the gland without
cocking into the body cover;

i
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Pig. 2-64. Removing Pulley Hub:
1 - pump body cover; 2 - pulley hub; 3 - remover
tool
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Pig. 2-65. Installing Impeller on Pump Shaft with
Tool A.60430:

1 - support; 2 - pump shaft; 3 - pump body cover;
4 - sleeve; 5 - setiing screw

- drive in the bearing with the shaft into the
cover, seeing that the lock screw socket is in line
with the hole in the pump body cover;

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

- using installation tool A.60430 (Pig..2-65)
force the pulley hub on the shaft ensuring a dimen-
sion (84.4+0.1) mm. If the hub is made of ceramet,
only & new hub should be pressed on;

~ presas-fit the impeller on the shaft with
installation tool A.60430, ensuring a clearance
of 0.9 - 1.3 mm between the impeller blades and
the pump body;

-~ agsemble the pump body with the cover, in-
stalling the gasket in between.
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THERMOSTAT

Check the tempersture at which the thermostat
maein valve starts opening and measure the travel
of the valve, )

For this purpose place the thermostat on a
BC~-106~000 stand, immersing it into a tank with
watexr or coolant. Touch the indicator rod bracket
against the bottom of mein valve 9 (Fig. 2-66).

The initial temperature of the liquid in the
tank should be 73 - 75 °C. Raise the liquid tem-
perature gradually st the rate of 1 °C per minute
approximately, stirring the liquid constantly so
as to obtein uniform temperature throughout its
volume.

The temperature at which the valve starts
opening is the temperature at which the travel of
the main valve reaches O.1 mm.

Replace the thermostat if the temperature of
the beginning of opening of the main valve is
other than (80+2) °c [(83#2) °C for the valve of
PPR production)]|, or the valve travel is shorter
then 6.0 mm.

The simplest check of the thermostet can be
made directly on the car. Having started a cold
engine, hend-feel the radiator; if the thermostat
is in order, the bottom tank of the radiator
should start getting warmer when the pointer of
the coolant temperature gauge is ebout 3 - 4 mm
from the red zone on the scale, which corresponds
to 80 - 85 °C.
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Fig. 2-66. Thermostat:

1 - inlet comnection (from engine); 2 - bypass
valve; 3 - bypass valve spring; 4 - sleeve; -

5 - rubber imsert; 6 - outlet commection; 7 =~ lpain
valve spring; 8 - main valve seat; 9 - main valve;
10 - holder; 11 - adjusting nut; 12 - piston;

13 - inlet comnection (from radiator); 14 - filler;
15 - cage; D - coolant from engine; P - coolant
from radiator; B - coolant to pump




RADIATOR

Removal from Car

To remove the radiator from the car:

~ take away the spare wheel and remove its
supporting 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 avold damaging the radiator, unacrew the
drain plug of 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 to prevent mutilation of the plug faces.

~ discomnect the coolant hoses from the
radiator;

- remove the fan shroud, first separating its
halves;

- unscrew the radiator-to-car body bolts and
take the radiator out of the engine compartment.

Tightness Test

The radiator can be checked for tightmess in
a water bath.

Plug the radiator connections, feed in air at
a pressure of 0.1 MPa (1 kgf/cmz) and dip the radia-
tor into the water bath for at least 30 s. There
should be no air bubbles.

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

LUBRICATING SYSTEM

»~The design of the lubricating system
is _uown in Fig. 2-67.
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Pig. 2-67. Lubricating System:

1 - channel to feed oil to main bearing; 2 - chammel
t0 feed oil from main bearing to big-end bearing;

'3 = o0il pump by-pass valve; 4 - paper filter ele-
ment; 5 - antidrain valve; 6 - oil pump; 7 ~ chennel
to feed oil from pump to filter; 8 - horizontal
chammel in cylinder block to feed oil from filter
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to main oil line; 9 - channel

in cylinder block to feed

0il to pump and ignition

distributor drive gear;

10 - channel to feed oil to oil pump and igni-
tion distributor drive shaft; 11 - oil pump and
ignition distributor drive shaft; 12 - channel in

driven sprocket to feed oil to chain; 13 - cam-

shaft; 14 - circular groove on middle supporting
journal of cemshaft; 15 - channel in canmshaft cam;

16 - channel in camshaft supporting Jjournal;

17 - vertical channel in cylinder block to feed oil

to valve gear; 18 - main oil line; 19 -~ electric

0il pressure tranamitter and oil pressure warning
lagp transmitter




REPLACING OIL

Change the oil while the engine is still hot.
Wait at least 10 min after opening the drain
hole to provide for complete drainage of oil.

While replacing the oil be sure to replace the
0il filter too. It can be removed with the aid of
remover A.60312 (Fig. 2-4).

Install the filter by screwing it in hand-
tight.

Every 30000 km of run wash the lubricating sys-
tem with BHUMHII-0 o0il in the following order:

- stop the engine, drain-the used oil and,
without removing the o0il filter, pour in the deter-
gent oil BHIMUHI-@D +to the "MIN" mark on the oil
dipstick (2.9 1);

~ start the engine and run it at the minimum
idle speed for 10 min;

- drein all detergent oil and remove the old
oil filter;

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

OIL PUMP

The main dimensions of the oil pump and its
drive are given in Pig. 2-68.
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Disasgsembly and Assembly

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

- unscrew the bolts and remove the intake con-
nection complete with the oil reducing valve;

- remove pump body cover 3 (Fig. 2-69) and
take the pump shaft with the drive gear, then the
driven gear, out of the body.

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

- install the drive gear with the shaft into
the pump body and slip the driven gear on the axle
in the body;

-~ install the body cover, the reducing valve
with the spring and fasten the intake comnection
to the pump body.

Note. The gears in the assembled pump should
rotate smoothly and without jamming when the drive
shaft is being turned by hand.

Checking Pump Parts

Wash all parts of the disassembled pump in
kerosene or gesoline and blow them with compressed

15,970
15,985
13,017
19,037
16,016
15,037
11,988
fhsss| [l
{28,956
29,989
== 12,016
23,936 12,043
29,989| [ 11,967 4
NS
33.040) [11,910| {30055] |~ {133,940 34,080
33970] {11.825] (30117 33.970] {34,120

Fig. 2-68. Basic Dimensions of 0il Pump and Drive

Removal and Installation

If the o0il pump alone has to be repaired,
remove the engine fzjom the car (see "Engine
Removal®), mount it on & turnover stand, drain oil
from the engine sump, turn over the engine and
remove the oil sump. Then unscrew the oil pump
fastening bolts and take off the pump complete
with the intake connection.

To install the pump reverse the removel opera-
tions.
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air; then examine the pump body end cover; replace
any cracked parts.

Using a set of feeler gauges, check the
clearances between the gear teeth, also between the
gear tips (outside diameters of the gears) and the
pump body wells (Fig. 2-70) which should be,
respectively, 0.15 mm (maximum permissible 0.25 mm)
and 0.11 - 0.18 mm (maximum permissible 0.25 mm).
If the clesrances exceed the permissible limits,
replace the geears or, if necessary, the pump body
too.




Pig. 2-69. Disassembling 0il Pump:
1 :ducing valve; 2 - spring; 3 - cover; 4 - body;
5 - shaft

Fig. 2-70. Checking Radial Clearance in Oil Pump
Using a feeler gauge and a gtraightedge
(Pig. 2-71), check the clearance between the gear
faces and the surface of the body; this clearance
should be 0.066 -~ 0.161 mm (meaximum permissibdle

0.2 mm).

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

Measure the parts to determine the clearance
beiween the driven gear end 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 body. This clearance
should be 0.016 -~ 0.055 mn (maximum permissible
0.1 mm). If the clearances exceed the limits,
replace the worn parts.
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Fig. 2-T1. Checking Axial Clearance in 0il Pump

Checking Reducing Valve

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

Check the valve spring for resilience against
the data given in Fig. 2-T2.

6233 H
6,39 8dxec

Fig. 2-72. Basic Data for Checking 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 oil pump and ignition distri-
butor drive gears should not be chipped, otherwise
replace the defective shaft or the gear.

OIL PUMP DRIVE SHAFT BUSHES

Check the inside dismeter of the bushes, their
fit in the bores and alignment of the oll hole in
the front bush with the chanmel in the cylinder
block (turning of the bush). The inside surface of
the bushes should be smooth and free of scores.

Measure the diameters of the shaft and bushes
end determine the clearances between the bushes and
the bearing surfaces of the shaft. If the clearance
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the shaft bushes, ream both of them Jointly with
the aid of reamer A.90353.

OIL PUMP DRIVE GEAR BUSH

Check the bush for reliable press-fitting in
the bore. Replace the bush if its inside surface
is rough and scored.

To force the bush in or out use driver
A.60326/R (Fig. 2-T4).

After press-fitting ream out the bush to
16.016 = 16,037 mm.

Fig. 2-73. Removal and Installation of 0311 Pump
Drive Shaft Bushes:

1 - driver A4.60333/1/2

exceeds the 0.15 mm wear limit, elso if the bushes
are damaged on the surface or loose in the bores,
replace them by new ones.

Both installetion and removal of the bushes
should be performed with driver 4.60333/1/2 (Fig.
2-73), observing the following requirements:

~ the bushes must be press-fitted into their
bores so thet the oil hole in the front bush is
lined up with the lubricetion channel in the cylin-
der block;

- after press-fitting the bushes must be Fig. 2-T4. Pressing Out 0il Pump and Ignition Dis-
finished to the exact inside diameter (for dimensions tridbutor Drive Gear Bush:
see Fig. 2-69). To ensure perfect axial alignment of 1 = driver A.60326/R

CRANKCASE BREATHING SYSTEM

b
— b
WASHING 7
To wash the system discommect breathing o B =% )
hoses 4 and 8 (Fig. 2-75) from the connections, o 8 Xt i 4
take flame arrester 5 out of hose 4, remove >

breather cover 3 and wash them with gasoline or
kerosene.

It is also necessary to wash the carburettor

~

Fig. 2-75. Crankcese 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 - breather cover; 4 - gas drawout hose; 5 - flame
arrester; 6 - drawout manifold; 7 - air cleaner
filtering element; 8 ~ crankcese fume recirculation
hose; 9 ~ primary throttle valve shaft; 10 - fume
valve; 11 -« fume valve groove; 12 = calibrated
orifice

Th]
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fume valve and the air cleaner spaces and connec-
tions which conduct the drawn-out gases.

Since 1987, crenkcase fume recirculation
hose 8 is laid to reach oil separator 2.

_FUEL SYSTEM

AIR CLEANER

To remove the air cleaner take off its cover,
1ift out the filter element, unscrew the fastening
nuts (Fig. 2-77) and remove the cleaner body with
the gasket. Now disconnect the hoses.

When installing the air cleaner take care to
position its cover properly. In summer (at tem-
peratures above +15 °C) put the cover so that
blue mark A (F;‘.g. 2-76) ig in line with black
arrow 3. In winter (at temperatures below +15 °c)
set the cover to align red mark B with the arrow.

1

Pig. 2-77. Removing Alr Cleaner. Arrows Show
Cleaner-to-Carburattor Fastening Nuts

FUEL PUMP

The design of the fuel pump appears in
Fig. 2-78.

Checking Pump

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 discon-
nect the hose from discharge connection 1 and work
hand-priming lever 8 to see whether the fuel is

Pig. 2-76. Air Cleaner: . ]
1 = nut; 2 - cleaner cover; 3 ~ indicating arrow;
4 - summer air intake; 5 - cleaner body; 6 - winter

\ warm air feed hose; A - blue mark SUMMER (JETO0);

B - red mark WINTER (3MMA)

supplied at all. If not, disconnect the hose from
suction connection 4 and check for vacuum built up
at the outlet of this comnection. If vacuum is
created, the trouble should be traced to a damaged
line; if not, the pump is at fault.

Disassembly, Ingpection and Checking of
Parts

To disassemble the pump unscrew the bolt of
cover 5, remove the cover and filter 2. Then tumm
out the screws fastening the body to the lower
cover, detach these parts from each other, take out
the diaphragm unit and the spring.

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

Check the condition of the pump springs.

Look for probable jamming of the valves. Bxa-
mine the diaphragms. They should be free from
cracks and age-hardening.

After inspection replace all worn or damaged
parts by new ones. The pump gaskets muat always be
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Pig. 2-78. Puel Pump:

1 - discharge connection; 2 -~ filter; 3 - body;

4 - suction connection; 5 - cover; 6 - suction
valve; 7 - rod; 8 - hand-priming lever; 9 - spring;

replaced by new ones; before installation, coat them
with a thin layexr of lubricant.

Installation of Pump

Correct installation 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 - 0.80 mm thick;

C - 1.10 ~ 1.30 mm thick.

To install the pump, refer to Fig. 2-79 and
proceed as follows.

Install the heat-insulating spacer on the
cylinder block, putting gasket A in between, and
place gasket B on the spacer surface contacting the

©)
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Pig. 2-79. Diagram for Checking and Adjusting
Travel of Pump Drive Pushrod:

A - gasket 0.27 - 0.33 mm thick; B - gasket
0,70 - 0.80 mm thick; d -~ pushrod travel

40
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10 - eccentric; 11 - rocker; 12 - operating lever;
13 - lower cover; 14 - inner spacer; 15 -outer spacer;
16 - discharge valve

pump. Using fixture 67.7834.9506 measure distance d
(the minimum protrusion of the pump pushrod deter-
mined by slowly turning the crankshaft). If distance
d is within 0.8 - 1.3 mm, secure the pump on the
engine; if it is smeller than 0.8 mm, replace
gasket B by gasket A; if disdance d is lerger than
1.3 mm, replace gasket B by gasket C. Recheck dist-
ance d and secure the pump on the engine. Remember
that the cylinder block and the heat-insulating
spacer should always be separated by gasket A.

FUEL TANK

Removal and Ingtalletion

To remove the fuel tank from the car:

- unscrew cap 6 (Fig. 2-80) of filler pipe 9
and drain gasoline;

- remove the rear seat, turn off the fastening
screws of the R.H. and L.H. linings of the wheel
arches and remove the R.H. lining;

~ turn off the fastening screws and remove the
cover of the fuel tank compartment;

- 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 remove the tank.

To install reverse the removal operations.

b3

Cleaning and Inspection

Remove the fuel level transmitter, wash the
tank with gasoline to remove sediments. Then wash
it with a stream of hot water and steam-ireat it
to remove remmente of gasoline.
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ig. 80. Puel Tank and Piping:

= fuel tank; 2 =~ hose; 3 - fuel level transmitter
~ fuel pipe; 5 = fuel pump; 6 — cap; 7 - gasket;.
- filler pipe seal; 9 - fillexr pipe; 10 = connec-
ng hoses; 11 =~ vent hoges; 12 = seal

.

Exemine the fuel tank closely along the joint
meke sure there are no leaks and, if necessary,
ft-solder the leaky point.

Caution

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

CARBURETTOR

“T™ %0 1980 the VAZ~2121 cars had been equipped
th carburettors 2106-1107010. This number is

gt on the lower flange of the carburettor body.
Beginning from 1980 the VAZ-2121 cars are
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tted with carburettors 2107-1107010-20 Jointly
th the ignition distributor type 30.3706-02
121-3706010-10) which incorporates a vacuum
ark timer. However, some of the cars may be
ovided with carburettor 2107-1107010-10 jointly
th a conventional ignition distributor (without
e vacuum sperk timer). On these carburettors the
mber is given on the na.mepl?.te gsecured to the
rburettor cover.
The carburettor 2106-1107Q10 is of the emul-
on double-barrel downdraft ty‘ﬁé. It incorporates
balanced float chamber end a system for drawing
e crankcase geses into the after-throttle space
rankcase fume recirculation system) (Pig. 2-81).
e idling system has a heated zone of the
irottle valves and an electromagnetic valve of the

~
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Fig. 2-81. Carburettor Main Metering System and
Bconostat (econoatat atomizer is in carburettor
secondary barrel. In this diagram it is shown as if
being located in primary barrel):

1 = econostat emulsion Jet‘; 2 - econostat emulsion
channel’; 3 - main metering system air jet;

4 -~ econostat air jet'; 5 - econostat fuel jet™;

6 - needle valve; 7 - float pivot; 8 -« needle ball;
9 = float; 10 - float chamber; 11 - main fuel Jet;
12 - emulsion well; 13 ~ emmlsion tube; 14 - primary
throttle valve shaft; 15 - fume valve groove;

16 ~ fume valve; 17 ~ larger venturi; 18 - smaller
venturi; 19 - atomiger

% Not provided on carburettor 2106-1107010 -
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Pig. 2-82, Idling System of Carburettor
2106-~1107010:

1 - air jet; 2 - shutoff valve; 3 - fuel channel;

4 - emulsion well; 5 - throttle valve housing;

6 - primary throttle velve; T ~ screw~-adjusted hole;
8 - progression holes; 9 - throttle valve housing
bheating channel; 10 - adjusting screw; 11 - emulsion
channel; 12 - additional air adjusting screw;

13 - carburettor upper body
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Pig. 2-83. Choke Mechanimm and Linkage of Carburet-
tors 2106-1107010, Diagrammatic:

1 - choke control lever; 2 - choke valve;

3 - carburettor primary barrel air horm; 4 - rod;

5 - choke mechanimm rod; 6 ~ diaphragm; T - adjust-
ing screw; 8 - sSpace conmunicating with after-
throttle space; 9 ~ teleacopic 1link; 10 - primary
throttle valve adjusting screw; 11 - throttle valve
operating lever; 12 - gector; 13 - primary throttle
valve shaft; 14 - lever on primary throttle valve
ghaft; 15 - secondary throttle valve shaft;

16 - secondary throttle valve; 17 - lever;

18 - carburettor body; 19 - lever; 20 - rod .42
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Pig. 2-84. Acceleration Pump. Diagrammatic:

1 - delivery ball valve; 2 - atomizer; 3 = fuel
chennel; 4 - bypass jet; 5 - float chamber;

6 - acceleration pump operating sector; 7 - operat-~
ing lever; 8 - pump return spring; 9 - diaphragm
cup; 10 - pump diaphragm; 11 - inlet ball valve;

12 - gasoline vapour chember '

Pig. 2-85. Secondary Throttle Valve Operating
Mechanism of Carburettors 2107-1107010-10 and
2107-1107010-20:

1 - pneumatic actuator jet in primary barrel
venturi; 2 - throttle valve operating lever;

3 - lever rigidly linkgd with primary throttle
valve shaft; 4 - secondary throttle valve opening
1imiting lever; 5 - pueumatic actuator jet in
secondary venturi; 6 - lever spring-connected witl
lever 9; 7 -~ secondary throttle valve shaft;

8 - pneumatic actuator rod; 9 -~ secondary throttle
valve operating lever; 10 - vacuum channel %o
pneumstic actuator; 11 - rod bushing; 12 - secondi
throttle pneumatic actuator




9 12
’ N
1 ) - S 13
8 Py, =
7 . f4
N
i
3 : |
- - l =
VN T
6 5 4 32 1

F~ 2-86. Idling System of Carburettors
210¢~1107010-10 and 2107-1107010-20:

1 - throttle valve housing; 2 - primary throttle
valve; 3 - progression holes; 4 - screw-adjusted
hole; 5 - air inlet chammel; 6 - idle speed adjust-
ing screw; 7 ~ idle mixture adjusting screw;

8 - idling system emulsion channel; 9 - additional
air adjusiing screw’; 10 - carburetior upper body;
11 - idling system air jet; 12 - shutoff valve;

13 = 1dling system fuel channel; 14 - emulsion well

® Installed on some carburettors

idling jet i:'the primary barrel (Fig. 2-82).

A system of levers ensures the successive opening
of the throttle valves; the choke valve has a
diaphragm-type mechaniasm for starting a cold
en~ne (Fig. 2-83). A diaphragm-type mechanically-
opL 4ted acceleration pump (Fig. 2-84) supplies
fuel into the primary barrel.

The carburettor 2107-1107010-10 is distin-
guished by different calibration data (see Table
2-6), provision of an enrichment device (econostat),
pneumatically-operated secondary throttle valve
(Fig. 2-85) and & modified idling system (Fig.
2-86). There is no heating of the throttle valve
zone in these carburettors. The carburettor
2107-1107010-10 is fully interchangeable with the
2106-1107010 model and can be installed on the cars
manufactured before 1980.

The carburettor 2107-1107010-20 differs from
the 2107-1107010~-10 model by different diemeters
of some Jjets 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 carburettors on the cars turned out
before 1980. However, in this case the conventional
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ignition distributor (without vacuum spark timer)
must be replaced by the ignition distributor type
30.3706-02 with such timer.

The calibration data of carburettors are
tabulated below.

Adjustment of Engine Idle Speed

The idle speed adjusting elements (Pigs 2-87
and 2-88) include air-fuel ratio (idle mixture)
adjusting screw 2 and mixture quantity (idle speed)
adjusting screw 1.

To prevent the Owner from interfering with
the factory setting of the carburettor, screws 1
end 2 of carburettors 2107-1107010-10 and
2107-1107010-20 (only screw 2 of carburettor
2106-1107010) are provided with pressed-on limiting
plastic bushings which allow the screws to be turn-
ed through half a revolution only. If the CO con-

Pig. 2-87. Idling System Adjusting Screws in
Carburettors 2106-1107010:

1 - idle speed adjusting scfew;'z - idle mixture
adjusting screw

Pig. 2-88. Idling System Adjusting Screws in
Carburettors 2107-1107010-10 and 2107-1107010-20:
1 - 1dle speed adjusting screw; 2 - idle mixture
adjusting screw




Table 2-6

Carburettor Calibration Data

2106-1107010 2107-1107010-10 | 2105-1107010-10
2107=-1107010-20 | 2105-1107010-20
Parameters
1st 2nd 18t 2nd 18t 2nd
barrel | barrel | barrel | barrel | barrel | barrel
Venturi diameter, mm 23 24 22 25 21 25
Mixing chamber diameter, mm 32 32 28 - 36 28 32
Mixture atomizer calibration number 4 4 3.5 4.5 3.5 4.5
Diameter of main fuel Jjet, zm 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
Emulsion tube calidbration number F 15 F 15 F 15 P 15 F 15 F 15
Diameter of idling emd progression system fuel jet, mm 0.45 0.60 0.50 0.60 0.50 0.60
Diameter of .idling and progression system air jet, mm 1.70 0,70 1.70 0.70 1.70 0.70
Diameter of orifice of acceleration pump atomizer, mm 0.40 - 0.40 - 0.40 -
Diameter of acceleration pump dbypass jet, mm 0.40 - 0.40 - 0.40 -
Capacity of acceleration pump per 10 full strokes, cm’ T+25 % - T+25 %~ T+25 % -
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
jet, mm - - 1.50  1.20 1.20 1.00
Distance from float to carburettor upper body with
gasket (Dimemsion A, Fig. 2-89), 6.5-0.25 6.5=0.25 6.5-0.25
Clearances at valves for adjusting choke mechanism
(Fig. 2-100), mm:
choke valve (clearance B) T7+0.25 5.5+0.25 540.5
throttle valve (clearance C) 0.85-0,95 0.9-1.00 0.7~0.8"

¥ 1.15 mu for carburettor 2107<1107010-10; 1.09 mm for carburettor 2105-1107010~10,

tent in the exhaust gases cannot be adjusted with -
these buahingé in position, turn the screws until
the bushing heeds are broken, remove the screws,
take off their bushings and turn the screws back
into the cerburettor.

Note. The bushings installed at the Manufactur-
ing Plant are blue, while those installed at Ser- -
vice Stations, red.

The idling speed should be adjus‘i:ed on a warm
engine (coolent temperature 90 - 95 °C or oil tem-
perature 75 - 90 °C) with well-adjusted valve
cleerances and a correct ignition advance angle.

To adjust proceed as follows:

2106-1107010 carburettors

Using screw 1 (Fig. 2-87) set & crankshaft
speed of 720 --800 min~! as read by the stand
tachometer.

Rotating screw 2 bring the concentration of
co™ in the exhsust gases to 1.5 - 2.5 % at the
given position of the throttle valve.

® Reduced to 20 °C and 1013 GPa (760 mm Hg).

Using screw 1 bring the crankshaft speed again
to 720 - 800 min~’.

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

Press the plastic limiting bushing on screw 1
as shown in Fig. 2-89 b,

Carburettors 2107-1107010-10 and 2107-1107010-:
"~ Using screw 1 (Pig. 2-88) bring the crankshaft

" speed to 850 - 900 min~' as read by the stand tacho-

meter.

Rotating screw 2 bring the concentration of
CO® in the exheust gases to 0.5 - 1.2 % at the giver
position of screw 1.

Rotate screw 1 to restore the crankshaft speed
to 850 - 900 min™'.

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

Press the plastic limiting bushings on the
screws, oriemtating the bushing slots relative to
the locating projections as shown in Pig. 2-89.

Adjustment of Puel Level in Ploat Chamber

The fuel level required for normal functioning
of the carburettor 1s emsured by correct setting of




Llg. 2-89. Installation of Limiting Bushings on
1ling System Adjusting Screws:

-~ on idle speed adjusting screw; b ~ on idle mix-
are adjusting screw

he serviceable elements of its shut-off device
Fig. 2-90).

The distance between the float and gasket 10
ontacting the carburettor upper body (dimension A)

hould be (6.5+0.25) mm; this distence can be adjust-

d by bending tongue 8. The bearing surface of the
ongue should be perpendicular to the needle valve
x1~ > d should be free from jags and dents.

+0 check this diatance use gauge 67.8151.9505.
0ld the upper body vertically, with float tongue 8
ouching lightly upon bell 5 of needle valve 4
ithout making it sink.

The maximum travel of the float [(8+0.25) mm]
en be gdjusted by bending stop 3. Needle valve
eturn yoke 6 should not interfere with free move-
ent of the float.

Install the carburettor upper body and
ake sure that the float moves clear of the float
hamber walls.

Note. The setting of the float must be checked
henever the float or the needle valve is replaced;
n the latter case the valve sealing gasket must
1s0 be repleced.

1g. 2-91. Carburettor Control Linkage:

- cross link; 2 - longitudinal link; 3 - link
astening shackle; 4 - choke valve control cable;
and 7 - sedls; 6 -~ cable knob; 8 - lockwasher;

- accelerator pedal; 10 -~ returm spring;
1 ~ lever; 12 - shaft; 13 - shaft bracket;
4 - lever; 15 - intermediate lever; 16 - return
Pring fastening screw; 17 - return spring
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Fig. 2-90. Float Chamber Fuel Level Adjustitent:

1 - carburettor upper body; 2 - needle valve seat;
3 ~ stop; 4 - needle valve; 5 - needle ball;

6 - valve needle return yoke; 7 - float arm;

8 - tongue; 9 - float; 10 - gasket

Adjustment of Carburettor Control Linkage

With accelerator pedal 9 fully depressed
(Fig. 2-91) the primary throttle valve should be
wide open and the throttle velve lever should have
no additional travel. When the pedal is released
the throtile valve should be iightly closed. If




these requirements are not satiafied, the position
of the pedal and throttle valve cen be coordinated
by chenging the length of link 2 which is dome by
pcrewing 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.

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

Removel and Installation of Carburettor

Remove the air cleaner.

Disconnect link 1 (Pig. 2-91) and return
spring 17 from the throttle valve operating lever.
Detach choke valve control cable 4 from the car-
buretior. ’

Disconnect the hoses from the carburettor.
Stop the ends of the fuel and coolant hoses to rule
out leskage of fuel and coolant.

Remove the carburettor. Stop the inlet hole of
the intake manifold with a plug.

To install the carburettor reverse the removal
operations. After installation adjust the throttle
control linkage and the idle speed of the engine.

Disassembly of Carburettor

Remove return spring 7 (Pig. 2-92) of the
lever limiting the opening of secondary throttle
valve.

Undo end detach link 8 from the throttle valve
lever.

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

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

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

Turn out the fastening screws, disconnect the
throttle valve housing from the carburettor body,
taking care not to damage the air-fuel passage
adapter bushings pressed into the carburettor body,
apnd the bushing scckets. Detach cautiously the heat-
insulating gasket.

Diéassemble the carburettor upper body
(Fig. 2-93):

- using & driver, carefully push float pivot 16
out of the brackets (in the direction of the bracket
with cut-out) and pull out the pivot with unserrated
flat-nose pliers. Remove the float and needle valve
15 taking care not to damage the floatl tongues;

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

® carburettors 2107-1107010-10 and 2107-1107010-20.
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Pig. 2-92. Carburettor 2107-1107010-20 Viewed from
Throttle Control Linkage:

1 - choke valve; 2 - choke mechanism; 3 ~ choke
valve control lever; 4 - telescopic link; 5 - pri-
mary throttle valve operating lever; 6 -~ secondary
throttle valve opening limiting lever; 7 - return
gpring; 8 - link connecting primary throttle valve
with .choke mechanism control linkage; 9 - pmeumatic
actuator rod; 10 - pneumatic actuator

- disconnect telescopic link 7 and choke mecha-

nism link 19 from the lever of choke valve shaft 8;
- turn out two screws of choke mechaniam body 6
and remove the latter;

- turn out three screws of choke mechanism
cover 2 and take off the cover wiih adjusting screw -
and spring 3;

- remove diaphragm 4.

Disassemble throttle valve housing (Pig. 2-94)
- turn out idle mixture adjusting screw 18;

~ remove the fastening screws of idle speed

' adjusting screw bushing 17 (Pig. 2-95) and take it

off complete with screw 16 ;

- unbend the tab of lockwasher 2 (Fig. 2-93)
and unscrew nut 1 which fastens the levers on the
primary throttle valve shaft;

- remove the lockwasher, levers 3, 5, 8 and
21 with washers 7 and bushing 6 from the primary
throttle valve shaft, then take off spring 20 and
fume valve 19;

- unscrew nut 9 which fastens lever 10 on the
gecondary throttle valve shaft and remove the lever
with the washers.

On carburettors 2107-1107010-10 and
2107-1107010-20 remove two levers with washers and
a ‘spring from the secondary throitle valve shaft
(Pig. 2-95).




?ig " "-93. Carburettor Upper Body Parts: burettor upper body; 11 - gasket; 12 - filter;

| - wejusting screw; 2 - choke mechanism cover; 13 - filter plug; 14 - needle valve seat;
3 - spring; 4 - diaphragm; 5 - diaphragm rod; 15 - needle valve; 16 - float pivot; 17 - float;
5 = choke mechanism body; 7 - telescopic link; 18 - gasket; 19 - choke mechanism link

3 = choke valve shaft; 9 - choke valve; 10 - car-

valve shaft; 10 - secondary throtile valve lever;

’1g. 2-94. Throttle Valve Housing Parts of Car- 11 - throttle valve housing; 12 ~ primary throttle
urettors 2106-1107010; valve return spring; 13 - secondary throttle valve
| - nut for fastening levers on primary throttle shaft; 14 ~ gecondary throttle valve; 15 - primary
ralve shaft; 2 - lockwasher; 3 - throttle valve throttle valve; 16 ~ primary throttle valve shaft;
perating lever; 4 ~ washer; 5 - secondary throttle 17 - screw limiting bushing; 18 - idle mixture
ralve operating lever; 6 - bushing; 7 - spring adjusting screw with sealing ring; 19 - fume valve;
vasher; 8 - lever linked with choke mechanism; 20 - spring; 21 - primary throttle valve shaft

) - nut for fastening lever on secondary throttle lever; 22 -~ washer
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Pig. 2-95. Throttle Yalve Housing Parts of Car-
burettors 2107-1107010-10 and 2107-1107010-20:

1 - throttle valve operating lever; 2 - lever limit-

ing secondary throttle valve opening: 3 - bushing;
4 - lever linked with choke valve; 5 - lever on
secondary throttle valve shaft; 6 - spring;

7 - lever linked with pneumstic actuator;

8 -~ throttle valve-housing; 9 - primary throttle
valve return spring; 10 - secondary throttle valve
gshaft; 11 - throttle velves; 12 - primary throttle
valve shaft; 13 - limiting bushing; 14 - idle mix-

Pig. 2-96. Body Parts of Cerburettors 2106-1107010:

1 = choke valve control cable sheathing screw;
2 - cable sheathing bracket; 3 - cable fastening
screw; 4 - choke valve operating lever return
spring; 5 - secondary barrel progression system

3
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fuel jet; 6 - fuel jet body; 7 - smaller venturi;
8 « acceleration pump atomizer; 9 - acceleration
pump valve-gcrew; 10 - secondary barrel main air
Jet; 11, 13 - emulsion tubes; 12 - primary barrel
main air jet; 14 - accelerstion pump adjusting
screw; 15, 16 - secondary end primary barrels main
fuel jets; 17 - acceleration pump return spring;

17 ‘ %
©—n
ture adjusting screw; 15 - sealing ring; 16 - idl
speed adjusting screw; 17 - idle speed adjusting
screw bushing; 18 - mixing bushing; 19 - fume

valve; 20 - fume valve spring; 21 - primary
throttle valve shaft lever

N 1213 14

7 8 9

18 - acceleration pump diaphragm; 19 - accelera-
tion pump cover; 20 - shutoff valve; 21 - idle
fuel jet in shutoff valve; 22 - carburettor body;
23 - throttle valve opening adjusting screw;

24 - lock spring; 25 - throttle valve operating
Tod; 26 - choke valve operating lever; 27 - levex
screw




ig. 2-97. ﬁody Parts of Carburettors
107-1107010-10 and 2107-1107010-20:

- secondary throttle valve pneumatic actuator
'od; 2 - pneumatic actuator body; 3 -~ diaphragm;
. = pneumatic actuator cover; 5 ~ secondary barrel
rogression system fuel jet; 6 - fuel jet body;
- smaller venturi; 8 - acceleration pump atomi-
er; 9 - acceleration pump valve-screw; 10,12 -~
econdary and primary barrels main air jets;

1, 13 = secondary and primery barrels emulsion

Disasgsemble the carburettor body (Fig. 2-96):

- turn out screw 27 of choke valve operating
lev™ =26, remove the lever and spring 4, detach rod
25 .-om the lever;

- turn out the screws of acceleration pump
over 19, remove the cover with the lever and
acceleration pump diaphragm 18 with return spring 17;

- turn out main air jets 10 and 12, overturn
the body and, striking it gently, shake emulsion
tubes 11 and 13 out of their wells;

- unscrew fuel jet body 6 and take it out com-
rlete with jet 5; turm out shutoff walve 20;

- remove valve-gcrew 9 and take off atomizer 8
»f the acceleration pump with gaskets and turn out
acceleration pump adjusting screw 14;

- turn out screw 23 which adjusts the opening
>f the throttle valve;

- take out amaller Venturis 7;

- unscrew main fuel jets 15 and 16; e

- turn out the screw and remove bracket 2 which
r0lds the casing of the choke yalve control cable.

On carburettors 2107-1107010-10 and
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tubes; 14, 15 - secondary and primary barrels main
fuel jets; 16 - acceleration pump adjusting screvi;
17 - primaxry barrel idling system fuel Jjet;

18 -~ shutoff valve; 19 - acceleration pump return
spring; 20 - acceleration pump diaphragm;

21 - accelerator pump cover; 22 - primary barxel
smeller venturi; 23 - choke valve lever returm
spring; 24 -« choke valve operating lever; )

25 = link for connection with throttle valve;

26 ~ throttle valve return spring bracket

2107-1107010-20 remove the pneumatic actuator of
the secondary barrel throttle valve instead of
bracket 2.

To disassemble the pneumatic actuator, turm
out three fastening screws of cover 4 (Pig. 2-97)
and remove the cover, then the spring and diaphragm
3 with the rod.

CIea.n:Lng; and Inspection

Puel filter. Wash the filter in gasoline and
blow it with compressed air. Examine the filter and
the tapered sealing bend of the filier plug. Replace
the filter or plug, if damaged. '

Float mechanism. The float must be neither
damaged nor distorted. The mass of the float should
be 11 - 13 g. The contact surfaces of the needle

valve and its seat shall be free of defects inter-
fering with the valve tightne-is. The valve should
be free to move in its socket and its ball should
move freely, without jamming. Replace any faulty .
parts with new ones.




Carburettor upper body. Clean the upper body
and 81l holes and passages of dirt and oil. Wash

the upper body in gasoline or acetone and blow it
out with compressed air. Examine the gsealing sur-
faces of the upper body. If the upper body is
damaged, replace it by a new one.

Choke mechanism. Clean all the parts of the
choke mechenism, wash them in gasoline and air-
blast. Examine the parts closely and replace any
damaged ones.

Jets and emulsion tubes. Clean the Jets and
emulsion tubes of dirt and gummy deposits. Wash
them in acetone or gasoline and blow through with
compressed air. DA

Caution

Do not clear up the jets with metal tools ox
pieces of wire, nor wipe them and other carburettor
perts with cotton wool, fabric or rags since the
remaining lints may obstruct the fuel-emulsion path.

In case of heavy obstruction, clean the jetis
with & softwood needle wetied with acetone.

Cerburettor sbutoff valve (Fig. 2-98). In case

of erratic valve functioning check for jamming of
the valve needle and measure resistance of the coil
which should be 150-160 @ at 20 °C. If it is
other thsan nominal, replace the shutoff valve.

Carburettor body. Clean the body of dirt and
0il. Wash the body and its passages with gasoline
or acetone and bilow out with compressed air. If
necessary, clean the passages and emulsion wells
with special reamers. Examine the sealed surfaces
of the body and replace the body, if they are
damaged.

Acceleration pump. Clean, wash and airblast
the pump parts. Check the ball for ease of motion
in valve-screw 9 (Fig. 2-96) and the condition of
the sealed surfaces and gaskets.

Check the movable elements of the pump (lever,
roller, diaphragm paris) for ease of movement. There
should be no jamming. The diaphragm should be in-
tact, without deformations. Replace any damaged
parts by new ones.

{ 2 3 4 5 671 B

A B

Pig. 2-98. Carburettor Shutoff Valve:

1 - idle 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
exulsion channel
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Secondary throttle valve pneumatic actuator.
Clean, wash and airblast the parts. Examine the
diephragm. It should be perfectly intact.

Throttle valve housing, Cleen the parts and
wash them with gasoline or acetone. Inspect the
parts and replace those damaged.

Assembly of Carburettor

) To assemble the carburetior, reverse the disas-
sembly operations observing the following require-~
ments:

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

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

To avoid confusing the jets of the primery
and secondary barrels at assembly, take & note of
their markings end install them in conformity with
the table of calibration deta given at the begin-
ning of this chapter.

Mein sir jets 3 (Fig. 2-81) are merked on the
upper surface of their heads (e.g. "150") which
denotes the diameter of the jet orifice (1.50 mm).

Main fuel jets 11 bear figures on the side
surface ("130") which likewise denote the diemeter
of the jet orifice (1.30 mm).

Emulsion tubes 13 are marked on the cylindrica
surface in the lower part. The figures on the tubes
(e.g. "F15") stand for the tube calibration number.

Smeller Venturis 18 slao bear figures (e.g.
n4n) which denote the calibration number of the
atomizer orifice.

The idle fuel jets have figures indented on
the cylindricel band (e.g. "45" or "60"); these
figures denote the diameter of the orifice (0.45
or 0,60 mm).

Installation of Secondary Throttle Valve
Pneumatic Actuator. To comnect rod 8 (Pig. 2-85) t«c
lever 6 on the secondary throttle valve shaft
proceed .as follows:

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

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

~ glip rod 8 on the pin of lever 6 and secure
it with & lockwasher;

- fasten rod 8 with a locknut, using another
wrench to keep bushing 11 against turning.

Post-Assembly Adjustment and Checks of
Carburettor
Position of throtile valves in carburettor
2106-1107010. With lever 4 (Fig. 2-99) in a positi
where the upper lug of lever 3 contacts lever 2,




?ig. 2-99. Adjusting Pull and Partial Opening of
““ottle Valves in Carburettor 2106-1107010:

a - adjusting partial opening of primary throttle
valve; b - adjusting position of secondary
throttle valve:

1 - lever on secondary throttle valve shaft;

2 - secondary throttle valve operating lever;

3 = lever rigidly linked with primary throttle
valve shaft; 4 - throttle valve operating lever;
5 = primary throttle valve; 6 - secondary throttle
valve

the primery throttle valve should be partially open
[(740.25) am]. This opening can be adjusted by
bending the upper lug of lever 3.

Both throttle valves should be fully open when
lever 4 is turned to the extreme position in which
the lug of lever 3 bears against a special boss on
the throttle valve housing (Fig. 2-99 b).
7~  This position of the throttle valves should be
-Justed by bending the lower lug of lever 3.

Position of throttle valves of carburettors
2107-1107010-10 and 2107-1107010-20. Check the
throttle valves for full opening by turning their
operating levers all the way to stop.

The maximum opening of the primary throttle
valve [(13 +0.5) mm] should be adjusted by bending
the lower lug of lever 3 (Pig. 2-100).

The maximum opening of the secondary throttle
valve [(17+0.5) mm] should be adjusted by screwing
the pneumatic actuator rod in or out.

Partial opening of the primary throttle valve
at which the upper lug of lever 3 contacts lever 2
(Pig. 2-101, a) should be (6+0.25) mm. This distance
is edjusted by bending the upper lug of lever 3.

Choke mechanism. When lever 1 (Pig. 2-101) is
turned all the way counter-clockwise, the choke
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Fig. 2-100. Adjusting Position of Throttle Valves
in Carburettors 2107-1107010-10 and
2107-1107010-20:

& - primary throtile valve partially open;

b - throttle velves fully open; 4 - lever on
secondary throtile valve shaft; 2 - secondary
throtile valve operating lever; 3 - lever rigidly
connected with primary throttle valve shaft;

4 - throttle valves operating lever; 5 - primary
throttle valve; 6 -~ secondary throttle valve

valve should be tightly closed. In this position
of the lever the end of link 3 should be located in
the end of the slot of choke mechaniam rod 4,
without moving the latter. This requirement can be
met by bending link 3.

When the choke valve is tightly closed, the
primary throttle valve must be partially open, i.e.
through 0.85 - 0.95 mm (clearance ¢ is the distance
between the valve and chamber wall at the progres-
sion holes of the idling system). This clearance can
be adjusted by bending link 7.

A completely closed choke valve should be open-
edndhrough (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 adjuated
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
meagsured by ten complete strokes (turns) of throttle
valve operating lever 4 (Pig. 2-100). Fuel discharg-
ed from the pump etomizer during these ten sirokes
should be collected into a measuring glass. Iis
volume should range from 5.25 to 8.75 cm3.



Before the checks make ten trial strokes of
1 2 3 4 O lever 4 in order to £ill up the acceleration pump
8 \ passages.
8] ! Dightness of needle valve should be checked on
' e stand which is cgpable of delivering fuel to the
% carburettor underz:ressure of 30 XPa (3 m HZO)'

Ay After the fuel level has settled in the test tube of

- the stand, it must not drop for 10 - 15 s, If the

@ level drops, this should be attributed to the leakage
of fuel through the needle valve.

EXBAUST SYSTEM
Exhaust gases are discharged from the engine

through the exhaust manifold, muffler inlet pipe 1
+ (Pig. 2-102), auxiliary muffler 6 and main muffler 7. -
The joint between the exhaust manifold and
{ / C muffler inlet pipe flanges is seasled by gasket 2.
7 6 The muffler pipes are interconnected by
Pig. 2-101. Adjusting Choke Mechanism Control clamps 5.
Linkege: _ The mufflers and their pipes are suspended
1 - choke valve operating lever; 2 - choke valve; from the car at three points.
— 3 - choke mechanism link; 4 - choke mechanism rod; The inlet pipe is -fastened to bracket 4 which
5 - adjusting screw; 6 - primary throttle valve; is mounted on the gearbox rear cover. The main
7 - throttle valve operating link muffler is fastened to the body floor by two streps
while the tail pipe, by rubber pad 9.

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

o~

Pig. 2-102. Exhaust System:
e e ol . ..1 = muffler inlet pipe; 2 - gasket; 3 - inlet pipe-
to-gearbox clamp; 4 - inlet pipe-to-gearbox bracket;
5 - muffler pipe connecting clamp; 6 - front
auxiliary muffler; 7 - main muffler; 8 - main muff-
ler fastening strap; 9 - tail pipe fastening pad =
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CLUTCH

The design of the clutch is 1llustrated in
Pig. 3-1.

Clutch release yoke 11 (Fig. 3-1) of one of

two types is used: with a flat spring or with a
wire spring.

7 8
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‘Pig. 3-1. Clutch Assembly:
1 - bleeder
-union; 2 - central
pressure spring; 3 -
pressure spring stepped
rivet; 4 - pressure
plate; 5 - driven diac;
6 - flywheel; 7 - clutch
housing; 8 -~ clutch
cover-to~flywheel bolt; -

9 - gearbox clutch shaft;
10’ - clutch release sleeve;

\
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o ) 11 - release yoke; 12 - re-
9 lease yoke ball gupport;
(( , } 4 ‘ 0 13 - release bearing;
B, Rt
@( \) /| "7ﬂ¢/\ 12 flange; 15 - release yoke cover; 16 -
(6( / @;”’////( \ 13 release yoke spring; 17 - supporting ring;
23 0 ’ <7 s % 18 - clutch cover; 19 - release yoke pushrod;
2 Y 0 16 20 - adjusting nut; 21 - locknut; 22 - boot;
17 23 - clutch operating cylinder; 24 - release yoke
‘§ 18 pull-back spring; 25 - pull-back spring shackle
19 ' '
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TROUBLE SHOOTING

Cause Remedy

Clutch Drags

1. Excessive clearan=- 1. Adjust clutch control
ces in clutch control .5mechaniam

mechani sm
2. Warpage of driven 2. Straighten or replace
disc (face runout - disc

over 0.5 mm)
3. Roughness of driven 3. Replace facings or
disc facings driven disc assembly

4, Loosening of rivets 4. Replace fecings, check
or -breaking of driven end runout of disc

disc facings

5. Jamming of dxiven
disc hud on gearbox
clutch sheft splines

5. Cléan splines and coat
them with grease JCl-15 or
Jurtor-24. 1f jemming is
caused by mutilation or
wear of splines, replace
clutch shaft or driven
disc

6. Replace clutch cover
complete with pressure

6. Breaking of plates
connecting thrust

flange with cluich plate

cover

T. Air in hydraulic 7. Bleed hydraulic system
system

8, Fluid leeks from
joints or damaged
pipes of hydreulic
system

9. Fluid leaks from
master or operating
cylinder

10. Clogging of hole
in reservoir cover
which causes depres-
sion in master cylin-
der end infiltretion
of air into cylinder
thfough seals’ '”
11. Poor tightmess
caused by soiling or
wear of master cylin-
der front sealing ring

8. Tighten joints, replace
damaged parts, bleed hyd-
raulic system

9. Replace sealing rings,
bleed system

10. Clear up hole in
reservoir cover, bleed
hydraulic system

11. Clean sealing ring or
replace, if worn

12. Loosening of pres-
sure spring rivets

12. Replace clutch cover
complete with pressure
plate

13. Replace clutch cover
complete with pressure
plate

Clutch Slips

1. Adjust clutch control
mechanism

13. Warpage or weaer
of pressure plate

1. No clearances in
clutch control meche-
nism

2. Heavy wear or burn-
ing of driven disc
facings

2. Replace friction fac-
ings or driven disc
assembly
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" 4. Clogging of master

Cont'd

Cause Remedy

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

4. Wash cylinder, clear
up compensating hole

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

cylinder compensating
hole ‘

5. Clutch control
mechanism damaeged or
Jjammed

5. Eliminate cause of
Jjemming

Jerky Engagement of Clutch

1. Driven disc hubd 1. Clean splines, lubri-
seized on clutch shaft cate them with JCLU-15 or
splines Jinron-24 grease. If
seizure is caused by
matilation or wear of
splines, replace clutch
shaft or driven disc

2. Wash oiled surfaces
carefully with white
spirit and eliminate
cause of olling

3. Replace distorted
parts. Eliminate causes
of jamming '
4. Heavy wear of driven 4. Replace facings with
disc friction facings new ones, check condition
of disc surfaces '
5. Replece faulty rivets
and, if necessary,
facings

6. Replace clutch cover
complete with pressure
plate

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

3., Jamming in cluich
control mechanism

5. Loosening of driven
disc facing rivets

6. Pressure plate warp-
ed or its surfaces
damaged

Noisy Clutich Disengagement

1. Wear, demage, or 1. Replace bearing

-lubricant leaks from

clutch release bearing
2. Wear of gearbox
clutch shaft front

bearing

2. Replace bearing

Noisy Clutch Engagement

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

2. Clutch release yoke
return spring broken,
lost its resilience ox
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 CLUTCH CONTROL MECHANISM

To adjust the clutch control mechanism per-
orm the following operations:

- set a clearance of 0.1 - 0.5 mm between the
ushrod and piston of the master cylinder
Fig. 3-2). This clearance, required for a complete
elease of the cluich, is adjusted by clutch pedal
itop 5. The clearance can be determined by free
.ravel of the pedal equal to 0.4 - 2 mm;

%1
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Fig, 3-2. Clutch Pedal and Master Cylinder:

1 = clutch and brake pedals bracket; 2 - hook;

3 - clutch pedal servo spring; 4 - clutch pedal
retracting spring; 5 - clutch pedal stop;

6 - clutch pedal; 7 - pushrod; 8 - boot; 9 - lock-
ring; 10 - pushrod piston; 11 - sealing ring;

12 - master cylinder piston; 13 - inlet hole;

14—« sealing ring (circular valve); 15 - piston

1 _.8s hole; 16 - cylindexr, working chamber;

17 - piston retracting spring; 18 - gasket;

19 - plug; 20 - master cylinder barrel; 21 - bypass:
(compensating) hole; 22 - union gasket; 23 - union;
24 - lockwasher

Fig. 3-3. Clutch Operating Cylinder and Release
Yoke:

1 = clutch release bearing; 2 - ball support;

3 -~ release yoke; 4 - pushrod; 5 - adjusting nut;

6 - locknut; 7 - retracting spring; 8 - barrel
Plug; 9 - bleeder union; 10 - cylinder barrel;

11 - sealing ring; 12 = boot; 13 - piston;

14 - seal; 15 - plate; 16 - spring; 17 - supporting
washer; 18 - lockring

- adjust free travel of the operating cylin-
der pushrod (4 to 5 mm) with nut 5 (Fig. 3-3) which
is fixed by locknut 6. Free travel of the pushrod
is checked with a special templet.

On completion of these adjusiments free
travel of the clutch pedal (before the commence-
ment of disengagement) should be 25 to 35 mm.
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BLEEDING HYDRAULIC CLUTCE SYSTEM

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

To bleed the hydraulic system:

- clean the reservoir and the bleeder union
of dust and dirt;

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

- put a hose on the head of operating cylin-
der bleeder union 9 (Fig. 3-3) and dip its other
end into a vessel with the brake hydraulic fluid
(30 - 50 g);

- turn off bleeder union 9 through 1/2 - 3/4
of a revolution depressing the pedal sherply and
releasing it smoothly until air bubbles cease to
emerge from the hose;

- depress the pedal and screw union 9 all the
way on. Take off the hose and put the union boot
in place.

If air bubbles continue to emerge from the
hose after prolonged bleeding, check the joints
for tightness and examine the pipes for cracks or
dripping at the joints with the unions. Air may
penetrate through fauliy sealing rings of the
master or operating cylinders.

When bleeding, observe the following require-
ments:

~ fluid level in the reservoir should be
above the hole of the pipe leading to the master
cylinder;

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

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

REMOVAL AND INSTALLATION OF CLUTCH

Removal. First remove the gearbox (see "Gear-
box"). Unscrew the bolts and take off the cluich
“cover complete with the pressure plate. Do not
1lift this unit by gripping the thrust flange of
the pressure spring.

Installation. To install the clutch reverse
the removal operations and observe the following
requirements:

- examine the bearing in the end of the
engine creankshaft and replace it, if necessary;

- exsmine the splines on the driven disc hub
and on the gearbox clutch shaft, clean the splines
and coat them with a thin layer of grease JClU-15
or JuTON-24;

- position the protruding part of the driven
disc hub with the circular groove towards the
geerbox and align the disc relative to the bearing
with the aid of mandrel A.70081 which imitates the
splined end of the gearbox clutch shaft (Pig. 3-4).

Fig. 3-4., Aligning Driven Disc with Mandrel
A.70081:

1 - flywheel; 2 - clutch assembly; 3 - mandrel
4.70081 '

CLUTCH CHECKS

The clutch must be inspected and checked on
a base plate shaped like the engine flywheel and
provided with metal spacer ring 4 (8.2 mm thick)
instead of the driven disc (Fig. 3-5). Secure the
clutch cover and meke four release strokes, apply-
ing & load not exceeding 1370 N (140 kgf) to the
thrust flange of the pressure spring. 4 8-mm
release stroke should correspond to 1.6 - 1.7 mm
travel of the pressure plate (the minimum permis-
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 ser-
vice this distance is apt to grow due to wear of
the clutch plates. As soon a&s it reaches 48 mm or
the pressure plate travel becomes smaller than
1.4 mm, the clutch cover must be replaced complete
with the pressure plate.
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Fig. 3-5. Clutch Checks:
1 - pressure spring thrust flange; 2 - central
pressure spring; 3 - pressure plate; 4 - ring




*ig. 3-6. Replacing Driven Disc Priction Pacings:
| - mendrel 67.7851.9500; 2 - driven disc; 3 =~ jig
7.7822.9517

Fig. 3-7. Straightening Clutch Driven Disc
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Replace the friction facings of the driven
disc if they become cracked, scored on one side
or when the distance between the rivet and the
working surface has diminished to 0.2 mm. During
repairs of the driven disc and replacement of the
friction facings use mandrel 67.7851.9500, jig
67.7822.9517 (Pig. 3-6) and tools 67.7813,9503.
The upset rivets shall have no fractures. Runout
of the working surface of the friction facings
shall not exceed 0.5 mm. If it is larger, straigh-
ten out the disc (Pig. 3-T7) or replace it by a new
one, If the driven disc or damper springa become
cracked, Treplace the driven disc assembly.

REMOVAL ARD INSTALLATION OF CLUTCH
OFERATING AND MASTER CYLINDERS

The first thing to do is to drain the hyd-
raulic fluid. For this purpose slip one end of the
hose on bleeder union 9 (Pig. 3-3) of the operating
cylinder, dip its other end into a clean vesael,
unscrew union 9 through 1/2 - 3/4 of a revolution
and keep pumping the pedal until all fluid is
drained from the hydraulic system. Then disconnect
the pipes laid between the master and operating
cylinders, disconnect retracting spring 7, remove
the cotter pin from the end of the pushrod, unscrew
two bolts which fasten the operating cylinder and
remove the latter.

To remove the master cylinder unscrew two nuts
which fasten it on the pedal bracket studs and dis-
connect the flexible hose of the reservoir.

For installing the master and operating cylin-
ders reverse the above operations.

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

DISASSEMBLY, CHECKING, REPAIR AND ASSEMBLY
OF MASTER AND OPERATING CYLINDERS

Master cylinder. Unscrew plug 3 (Fig. 3-8),
remove rubber boot 7 and lockring 8 after which it
becomes possible to take piston 9, sealing ring 10,
floating piston 11 with another sealing ring, and
piston return spring 12 out of the cylinder barrel.

The cylinder face and the external surface of
the piston must have no scores and notches. The
bore diameter of a serviceable master cylinder
should be (19.05%3:332) mm.

Check the pis%on 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 cylinder and, if demag-
ed, replace it by a new one. Before assembly clean
carefully and wash the parts with brake fluld. Keep
mineral oil, gasoline, kerosene and diesel fuel away
from the parts since these i:lquids cause swelling of
the rubdber seals.

Having checked all parts assemble the master
¢ylinder by reversing the disassembly operations;
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Fig. 3-8. Master Cylinder Paris:

1 - barrel; 2 - sealing gasket; 3 - plug;

4 - gasket; 5 ~ union; 6 - lockwasher; 7 - boot;
8 - lockring; 9 - pushrod piston; 10 - sealing
ring; 11 - master cylinder piston; 12 - spring

Pig. 3-9. Clutch Operating Cylinder Parts:
1 - barrel; 2 - union; 3 - boot; 4 - pushrod;
5 - sealing ring; 6 - piston; 7 - sealing ring;

8 - spring seat; 9 - spring; 10 - washer; 11 - lock-

ring

lubricate the cylinder parts with brake fluid or
preservative fluid HI-213.

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

After disassembly waesh cerefully and examine
all parts as prescribed for the master cylinder.
Discard the pushrod if it is distorted.

Having inspected the parts, assemble the
cylinder in the reverse order of operations, lub-
ricating the parts with the hydreulic fluid.
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STAND CHECKS OF CLUTCH MASTER CYLINDER

Tightn;ass check of rear sealing ring. Put the
master cylinder on & s*and (Pig. 3-10), ensuring
efficient sealing of the joint between the cylinder
flange and the mounting surface of the stand. Con-
nect vessel 2 with hydraulic fluid to the cylinder.
Open the compressed air cock with adjusting screw 6
turned off, then turn in this screw slowly until
all air escapes from vessel 2.

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

Dightness check of fromt sealing ring. Mount
the master cylinder on the stand end commect it to
e vessel filled with the hydraulic fluid and to
pressure geuges (Fig. 3-11).

Close the cock of pressure gauge 3 and, moving
the pushrod of the master cylinder, set a steady
pressure of 0.2 MPa (2 kgf/cmz).

With the pushrod locked and mo fluid leaks
the pressure should remain constant for 2 min.

=\

B —a

1 — b
Fig. 3-10. Checking Rear Sealing Ring for
Tightness:
1 - master cylinder; 2 - vessel; 3 - adapter with
seal; 4 - pressure gauge; 5 - Tee-pipe; 6 - adjust-
ing screw; A - air from compressor; B - air outlet
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Fig. 3-11. Checking Pront Sealing Ring for
Tightness:

1 - bleeder screw; 2 - cock; 3 - pressure gauge,
division value 0.2 MPa (2 kgf/cmz); 4 - pressure
gauge, division value 0.005 MPa (0.05 kgf/cm?);
5 - vessel; 6 - pushrod; 7 -~ master cylinder




Close the cock of pressure gauge 4 and open

With the pushrod locked end no fluid leaks
hat of pressure gauge 3. Moving the pushrod set

this pressure should remain constant for not less

. 8teady pressure of 10 MPa (10 kgf/cm®), as read than 2 min. Otherwise replace the front sealing
Tom the pressure gauge. ring.
GEARBOX

The cars are furnished with four-speed or five- the four-speed one, that Ls why only the peculiari-

veed gearboxes lllustrated in Figs 312, 3~31 and ties of its repair are given in the end of the
-32. The five-~speed gearbox is the development of Chapter.
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ig. 3-12. Gearbox:

- lower cover; 2 » oil level plug; 3 - counter-
haft; 4 - gearbox housing; 5 - countershaft con-
tant-mesh gear; 6 ~ countershaft front bearing;

v_.bolt; 8 - washer; 9 - clutch shaft; 10 - front
%er; 11 = clutch shaft rear bearing; 12 - clutch
>using; 13 - breather; 14 - gearbox clutch shaft
»mstant-mesh gear; 15 - needle bearing;

} = 4th speed synchronizer toothed rim; 17 - 4th
1d 3rd speed synchronizer sliding sleeve;

} = synchronizer baullk ring; 19 - synchronizer
ring; 20 « 3rd speed gear; 21 -52nd speed gear;

! = 18t and 2nd speed synchronizer sliding sleeve
ib; 23 - main shaft; 24 - 1at speed gear;

25 - gear bushing; 26 - main shaft intermediate
bearing; 27 - reverse gear; 28 ~ outer boot;

29 - gearshift lever shank; 30 - thrust pad;

31 - flexible bushing; 32 - spacer bushing;

33 - locking bushing; 34 -~ inner boot; 35 - ball
support sphericel washer; 36 - gearshift lever;
37 - rear cover; 38 - gland; 39 - nut; 40 - seal
spring; 41 ~ flexible coupling aligning ring;

42 - aligning ring seal; 43 -~ flexible coupling
flange; 44 - main shaft rear bearing; 45 - spacer
bushing; 46 -~ reverse shift fork; 47 - reverse
idler gear; 48 - countershaft reverse gear;

49 - reverse idler gear shaft; 50 - 1st and 2nd
speed synchronizer sliding sleeva™ -
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TROUBLE SHOOTING

Cause !

Remedy

Gearbox Noisy

1. Noise in bearings
2. Wear of gear and
synchronizer teeth
3. Low o0il level in
gearbox

4. End play of shafts

1. Replace faulty bearings
2. Replace worn parts

3. Add oil. If necessary,
eliminate cause of oil
leakage

4. Replace bearings or
their festening parts

Difficult Gearshifting

1. Incomplete release
of clutch

2, Jamming of gearshift
lever epherical joint
3. Deformation of gesr-
shift lever

4., Restricted movement
of shift rails (burrs,
soiling of rail seats,
wedging of interlock
retainers)

5. Restricted movement
of sliding sleeve on -
hub due to soiled
splines

6. Deformation of gear-
shift forks

1. See under "Clutch"

2. Dress mating surfaces
of spherical joint

3. Eliminate trouble or
replace lever by new one
4. Repair or replace worn
parts

5. Clean soiled parts

6. Straighten out or
replace, if necessary

Uncontrollable Disengegement or Unreliable
ggggement of Gears

1. Wear of balls and
ghift rail seats,
weskening of detent
springs

2. Wear of synchronizer
baulk rings

3. Breaking of syn-
chroniger spring

4. Worn teeth of syn-
chronizer sleeve or rim

1. Replace demaged parts
by new ones
2. Replace baulk rings

3. Replace spriz;é

4. Replace sleeve or gear

Leakage of 0il

1. Wear of clutch shaft
and main shaft glands
2. Loosening of gearbox
housing covers, defects
of sealing gaskets

3. Loosening of clutch
housing-to-gearbox
honsing fasteners

1. Replace glands

2. Tighten up nuts (for
tightening torques see
Appendix) or replace
sealing _ga.skets

3. Tighten up nuts

E

REMOVAL AND INSTALLATION

Remlwal. Place the car on an inspection pit
or a 1lift, put chocks under the front wheels and
raise the rear axle at one or both sides. Release
the parking brake and get the gearshift lever in
neutral. Disconnect the wires from the storage
battery.

Remove the floor front mat and the outer
boots of the gearbox and transfer case gearshift
levers. Take off the lever hatch lids and the
sesls. Unscrew the knobs from the transfer case
levers.

Press down lever shank 29 (Fig. 3-12) and,
using & screwdriver or some other sharp-pointed
tool, pull locking bushing 33 out of 1ts groove
on the lever shank; remove the shenk.

Disconnect the pipe and muffler mounts in
the rear end of the car and 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 exheust menifold and
move the pipe down and out of the car.

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

Unbook retracting spring 1 from clutch
release yoke 5 (Fig. 3-13) and remove cotter pin
from pushrod 6. Discomnect operating cylind_er 8

Fig. 3-13. Clutch Control Linkage:

1 - yoke retracting spring; 2 - locknut;

3 - adjusting nut; 4 - cotter pin; 5 -~ clutch
release yoke; 6 - pushrod; 7 - operating cylindes
to~clutch housing bolt; 8 - cluich operating
cylinder




'ig. 3-14. Propeller Shaft-to-Gearbox Flexible
joupling:

-~ propeller shaft-to-flexible coupling nuts;
» = 7 Tp A.70025; 3 - flexible coupling;
- = engine rear mount crossmember

‘rom the clutch housing. Cylinder 8 connected ly
t pipe with the master cylinder remains on the
:ar, thus preventing losses of brake fluid and
1liminating the need for subsequent bleeding of
;he clutch system.

Put clamp 2 (A.70025) on flexible coupling 3
Pig. 3-14) and tighten it securely. This will
‘acilitate the removal and subsequent installation
1f the flexible coupling. Unscrew nuts 1 and,
‘otating the intermediate propeller shaft, take
mut the bolts which hold flexible coupling 3 to
‘he flange of the gearbox main shaft.

Note. The gearbox can also be removed com-
lete with the intermediate shaft. In this case
dis~Twmect the flange of the intermediate propel=-
er _.aft from the flange of the transfer case
haft,.

Disconnect the speedometer flexible shaft
rom the speedometer drive on the transfer case.

Detach the flanges of the front and rear axle
ropeller shafts from the flanges of the iransfer
ase shafts. Lower and shift aside the axle drive
ropeller shafta.

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

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

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

Place a jack, a trestle or another suitable
support under the gearbox housing. Using articu-
lated socket wrench A.55035, unscrew the bolts
and remove the gearbox complete with the clutch
housing 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 JCU-15 (JuTON-24) grease
to the splined end of the clutch shaft and align
the clutch driven disc (Fig. 3-4) with mandrel
A.70081.

DISASSEMBLY AND ASSEMBLY

Disassembly. Wash the gearbox and install it
on a stand. Drain oil and remove the lower cover
with the gasket.

Take out the clutch release yoke. Remove the
release sleeve 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 light switch taking care
not to distort its body.

Fig. 3-15. Clutch Housing, Inside View. Black
arrows show housing-to-gearbox nuts. White arrow
shows hole in front cover for draining oil from
gearbox housing to prevent oiling of clutch discs
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Unscrew the bolt of the 3rd and 4th speed
shift fork. Put fixing tool 41.7816.4068 on the
clutshihaft or throw in iwo gears simultaneously.
This will prevent rotation of the clutch shaft,
main shaft and countershaft and facilitate sub-
sequent disassembly operations.

Remove the lockring from the end of the gear-
box main shaft (Pig. 3-16).

Unbend the lockwasher, unacrew the nut a few
revolutions so as.- to shift the aligning ring of
the flexible coupling and screw on 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
mein shaft, unscrew the nut and, using remover
tool A.40005/3/9B/9C, take off the flexible coupl-
ing flange (Pig. 3-18). -

Remove the rear cover of the gearbox by turn-
ing off the nuts and screw 4 (Fig. 3-19) which

Fig. 3-17. Removing Aligning Ring of Propeller
Shaft Flexible Coupling with Remover Tools
A.40006/1 and A.40005/4

Fig. 3-18. Removing 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.4000573
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Fig. 3-19. Gearbox Rear Cover. Inside View:

1 - gearshift lever retracting spring eye-screw;
2 - gearshift lever retracting spring; 3 - gear-
shift lever; 4 - gearshift lever lateral iravel
stop screw. Arrow shows direction for moving the
lever to disengage it from shift rail lugs and to
remove gearboX rear cover

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 from the main shaft,
then take off the spacer bushing of the bearing.

Remove the fork with the spacer bushing from
the reverse shift rail. Remove the reverse idler
gear from the axle.

Fig. 3-20. Removing Reverse Gear Lockring from

Fige 3-21. Removing Countershaft from Gearbox
Housing

Remove the 1lo.¥ring ot the reverse driving
gear from the countarshalt (Fig. 3-20); take off

Countershaft the gear and the spring washer.
Remove the lockring off the reverse driven
12 13 gear from the ‘main shaft, applying pressure to the
i spring washer by tool 41.7816.4069 in order to
10
3 ® \ 16\ . -
8 TN ==
7
b X
N 0 7—r
’ 16 i
4 o, = 8‘\~
3 >
@ — 17 2%
o 2
i 18
19 t
U
) Q ¢ Gu— ‘
! (

\) Z
BBl 11w

Fig. 3-22, Gearbox Conirol Mechanism:

1 - reverse ghift fork; 2 - gearshift lever reiract-
ing spring; 3 - gearshift lever guide seat;

4 = lever ball support; 5 -~ gearshift lever;

6 - spherical washer; 7 - lever spring; 8 - lock-
ring; 9 - locking bushing; 10 - flexible bushings;
11 - spacer bushing; 12 - thrust pad; 13 - gear-
shift lever shank; 14 - 3rd and 4th speed shiii

fork; 15 -~ 1st and 2nd speed shift fork; 16 - 1st
and 2nd speed shift rail; 17 - 3rd and 4th speed
shift rail; 18 - reverse shift reil; 19 ~ interlock
retainers; 20 - detent cover; 21 - bushing;

22 - detent spring; 23 - detent ball; 24 - gearbox
rear cover; 25 - backing light switch; 26 - reverse
ghift rail spacer bushing
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Fig. 3-23. Removing Fastening Screws of Main Shaft
Intermediate Bearing Locking Plate with Power'
Screwdriver. Arrow shows direction of impact stroke
(when striking the screwdriver with a hammer)

Fig. 3-24. Removing Clutch Shaft from Gearbox
Housing

relieve the lockring. Remove the reverse driven
gear and the spring washer.

Using mandrels shaped like screwdrivers and
drifts, remove the front and rear bearings of the
countersbaft from the gearbox housing. Make marks
on the inner races of the double-row front bearing
so a8 to return them to their places in the bearing
outer race.

Take the countershaft from the gearbox hous-
ing, inclining it as shown in Fig. 3-21.

Take off shift rail detent cover 20 (Fig. 3-22
complete with the gasket, remove reverse shift
reil 18 and 3rd and 4th speed shift rail 17 from
the gearbox housing. Unscrew the bolt of 1st and
2nd epeed shift fork, take out the shift rail and

forks. While removing the shift rails, take out
simultaneousiy three interlock retainers 19. Remove
the locking plate (Fig. 3-23) of the main shaft
intermediate bearing and the reverse 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
bearing, take out the latter and, inclining the
mein shaft es shown in Fig. 3-25, take it out of
the housing complete with the gears, synchronizer
sleeves and rings. Remove the 3rd and 4th speed
synchronizer sleeve from the shaft.

Disassemble the clutch shaft (Fig. 3-26) as
follows:

- remove lockring 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
lockring 1, the spring washer and bearing 3.

Pig. 3-26. Clutch Shaft Parts:

1 - lockring; 2 - spring washer; 3 - bearing;

4 - clutch shaft; 5 - synchronizer spring; 6 - syn-
chronizer baulk ring; 7 - lockring; 8 - bearing




'ig. 3=-27. Main Shaft Parts: )
| - lockring; 2 - spring washer; 3 - synchronizer
ub; 4 - synchronizer sleeve; 5 ~ synchronizer baulk
ring; 6 - synchronizer spring; 7 - washer; 8 - 3rd
speed gear; 9 - main shaft; 10 - key; 11 - 2nd
ipeed gear; 12 - 13t speed gear; 13 - 1st speed
zear bushing; 14 - bearing; 15 - reverse gear;

6 - spacer bushing; 17 - rear bearing; 18 - gland;
9 - flexible coupling flange; 20 - lockwasher;

1 < nut; 22 - seal spring; 23 - seal; 24 - align-
ng ring )

ig. 3-28. Installing Main Shaft Lockring:

- installation tool 41.7816.4069; 2 - lockring;
= Supporting half-ring; 4 - spring washer;

=~ press rod
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Disassemble the main shaft (Fig. 3-27) as
follows:

- remove 18t speed gear 12 with bushing 13
from the rear end of the shaft, remove hub 3 with
1at and 2nd speed sliding shift sleeve, 2nd speed
gear 11 complete with syncbronizer baulk ring 5;

- install the main shaft with tool
41.7816.4069 on a press (Pig. 3-28), put support-
ing half-rings 3 under the 3rd speed gear and,
pressing on the spring washer with the tool, remove
lockring 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 and the rear
cover as follows:

U
22

R

37 1

Fig. 3-29. Gearshift Lever Parts:

1 - retracting spring bolt; 2 - washer;

3 - retracting spring; 4 - gasket; 5 - guide seat;
6 - gasket; 7 - washer; 8 - stop bolt; 9 - gear-
shift lever; 10 - ball support; 11 -~ spherical
washer; 12 - gpring; 13 - supporting washer;

14 - lockring; 15 -~ gasket; 16 - flange; 17 - spring
washer; 18 - nut; 19 - cup; 20 ~ inner boot;

21 - lever shank; 22 - knob; 23 - thrust pad;

24 - flexible busliing; 25 - spacer bushing;

26 - flexible bushing; 27 - locking dbushing .




Fig. 3-30. Instelling Reverse Gear Lockring on Main
Shaft:

1 - lockring; 2 - installation tool 41.7816.4069;

3 - spring washer; 4 - main shaft reverse gear

-~ remove cup 19 (Fig. 3-29) and boot 20 of
the lever, take off lockring 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 (Pig. 3-22) of the detent ball
of the reverse shift reil differs from other
springs in its resilience; it is pointed green or
is cadmium-plated, and since 1985 - bleck oxidized;

- when installing the clutch housing with the
front cover of the gearbox, arrange the hole in the
front cover as shown in Pig. 3-15;

- before installation coat the active sur-
faces of the glands with JluTon-24 grease;

~ install the lockring of the reverse gear
using tool 41.7816.4069 as shown in Pig. 3-30;
when installing shaft bearings end 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 deposiis with a
brush or scraper and dislodge any dirt from holes
end splines; then wash the parts so as to remove
and dissolve any lubricant remnents.

Airblast the parts and wipe them carefully.
Particular care should be exerted in airblasting
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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 damaged.

The surfaces contacting the clutch housing,
the rear and lower covers must be free of demage
so a8 to avoid axial misalignment and poor tight-
ness which causes leakage of oil. Minor defects
should be smoothed out with a file. Replace the
parts with new ones if they are heavily damaged or
WOIn.

Examine the front cover and check to see that
the clutch shaft runs cleer of the cover. If the
shaft and cover are axially missligned, 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 make sure
their working edges are not damaged, worn out or
irregular in shape.

Wear of the working edges in width should not
be over 1 mm. Replace the glands no matter how
slightly they are damaged.

Shafts. The working surfaces and splines of
the main shaft must be neither demaged nor worm;
the flexible coupling flange should be free to
glide without jamming on the splines. The rolling
surfaces of the needles on the front end of the
sheft 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
chipping or excessive wear of teeth.

The axle of the reverse gear must be per-
fectly amooth and bear no signs of jamming. The
assembly clearance between the axle and bushing
of the reverse idler gear is 0.056 - 0.09 mm, the
wear limit being 0.15 mm. Check this clearance by
meaguring the diameters of the gear axle and the
hole in the bushing. The diameters of the new parts
are as follows: gear axle =~ (19.9:8‘8.?;’) mn, the
ingide diameter of the press-fitted bushing -
(@033-%D) m.

Minor roughness of the surfaces can be
smoothed down with fine emery cloth. In case of
serious damage and distortions, replace the shafi
by a new one.

Gears. Gear teeth must not be demaged, nor
excessively worn. Pay particular attention to the
synchronizer rim tooth faces.

The tooth contact of ‘the meshing gears should
cover the entire working surface which must be
emooth and unworn, Check the gear backlash. Its
agsembly value is 0,10 mm, the wear limit being
0.20 mm.

The assembly clearance between the 18t speed
gear and its bush end 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 limit should be
replaced by new ones.

Bearings. The ball and roller bearings must
be in perfect condition. Their radial clearance
should not exceed 0.05 mm.

Pressing the inner race against 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. Replace the defective bearings by new ones.
To replace the clutch shaft front bearing use
remover tool A.40006 (Fig. 2-11) which permits this
operation to be performed without removing the
flywheel.

Shift rails and forks. The gearshift forks
must not be distorted. The shift rails should be
free to slide in the housing bores without con-
siderable looseness.

—~Examine the shift rail interlock retainers;"
de’ _ balls and springs. Replace these paris if
they show signs of jemming and wear.

‘Synchronizer hubs, sleeves and baulk rings,
Check the hubs of the 13t-2nd and 3rd-4th speed
sleeves for evidence of binding, particularly on
the sliding surfaces of the sleeves.

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, 1f their fa-
ces bear against the synchronizer sleeves. Any
roughness interfering with free sliding should be
removed with a superfine file. The parts worn
beyond the permissible limits should be replaced.

PECULIARITIES OF REPAIR OF FIVE-SPEED
' GEARBOX

Disaggembly. Prior to removing the rear cover
se’*he gearshift lever in neutral, turn off the
nu. of the gearshift mechanism and remove the
gearshift lever complete with the mechanism. Turn
off the nuts holding the rear cover and remove the
latter. One of the cover nuta is to be turned off
from inside of the gearbox housing, with the lower
cover removed. When removing the rear cover pull
it backwards with a turn to prevent its rubdbing
against the reverse and 5th speed gear cluster.

Having removed the inner race of rear bearing
12 (Pig. 3-31) and speedometer drive driving gear
11 from the main shaft, back off the bolts of
detent cover 5 (Fig. 3-32) and turn off bolis 2
end 4 holding the gear cluster and the 5th apeed
gear and reverse shift fork. Remove o0il deflecting
washer 9 (Pig. 3-31) and bushing 1 (Pig. 3-33) of
the 5th speed gear and take shift rail 1 (Pig.
3-34) out of fork 2. Simultaneously remove dist-
ance bushing 3 from the shift rail. Then remove
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Fig. 3-31. Rear Part of Five-Speed Gearbox:

1 - main shaft; 2 - reverse driven gear; 3 =- S5th
speed synchronizer sleeve hub; 4 - synchronizer
sleeve; 5 - washer; 6 - gearshift lever; 7 ~ syn-
chronizer baulk ring; 8 - 5th speed synchronizer
gear and toothed rim; 9 - 0il deflecting washer;
10 - 5th speed gear bushing; 11 - speedometer
drive driving gear; 12 - mein shaft rear bearing;
13 - gland; 14 - flexible coupling flange;

15 - nut; 16 - aligning ring seal; 17 - aligning
ring; 18 - lockring; 19 - lockwasher; 20 - sgpeedo-
meter drive driven gear; 21 - gear cluster bear-
ing; 22 = gear cluster bolt; 23 - 5th speed and
reverse gear cluster; 24 - gearbox rear cover;

25 - countershaft

gear cluster 4 from the splines of the counter-
shaft.

Remove reverse idler gear 1 (Fig. 3-35) from
the axle and gear 3 complete with the sleeve and
shift fork 4 from the main shaft.

Remove washer 5 (FPig. 3-31) from the main
shaft and then, using the shaped drivers of screw-
driver type remove 5th speed synchronizer sleeve
hub 4 (Fig. 3-36) and reverse driven gear 2 from
the key.

Further disassembly of the five-speed gearbox
should be carried out in the order specified for
the four-speed gearbox.
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Pig. 3-33. Removing 5th Speed Gear Bushing:
1 = bushing
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Fig. 3-32. Turning Out Bolts Holding Gear Cluster
and 5th Speed and Reverse Shift Fork:

1 -~ reverse idler gear; 2 - gear cluster bolt;

3 - fork shift reil; 4 ~ fork bolt; 5 - detent

=
—
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Fig. 3-34. Removing 5th Speed and Reverse Shift
Reil and Gear Cluster:

1 - 5th speed and reverse shift rail; 2 =- 5th
speed and reverse shift fork; 3 - distance bushing;
4 - ééar cluster

When necessary, disassemble the gearshift
lever and mechanism proceeding as follows:

-~ remove boot 10 (Pig. 3-37), lockring 8 and
thrust ring 7, the spring end spherical washer 5
from the gearshift lever;

- note visuslly the arrangement of the parts
relative to notch A on the guide plate to return
the parts in the initial position during the
assembly;

- having turned off the nuts, disconnect the
parts of the gearshift mechanism and remove lever
9, its ball support 4 and rubber seeling rings 15.

Asgembly of the 5th speed, reverse and gear-
shift mechaniam should be carried out in the
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Fig. 3-35. Removing Reverse Idler Gear amd 5th
Speed Gear Complete with Synchronizer and Fork:
1 - reverse idler gear; 2 - 5th speed shifter
sleeve; 3 ~ 5th speed gear with synchronizer;
4 - 5th speed and reverse shift fork
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Fig. 3-36. Removing Reverse Driven Gear and 5th
Speed Synchronizer Sleeve Hub:

1 - countershaft; 2 - reverse idler gear;

3 - reverse idler gear axle; 4 - 5th speed syn-
chronizer sleeve hub; 5 - main shaft; 6 - t1at and
2nd speed shift rail; 7 - 3rd and 4th speed shift
rail
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Fig. 3-37. Gearshift Mechanism:

1 - guide plate washer; 2 - guide rlate; 3 - gear-
shift lever housing; 4 - ball support; 5 - spherical
washer; 6 - spring; 7, 8 - retaining rings;

9 -~ gearshift lever; 10 - boot; 11 - flange;

12 - reverse lock plate; 13 - spring; 14 - guide
strip; 15 - sealing ring; A - notch

sequence reverse to their disassembly with due
gccount of the following: '

=~ secure the reverse idler gear axle applying
a torque of 78 N.m (8kgf-m)before mounting the
shafts in the gearbox housing;

= prior to instelling the 5th speed and
reverse shift rail in the housing, mount the
distance bushing on the shift rail;

- presa-fit the inner race of the bearing on
the reverse and 5th speed gear cluster and the
outer race, in the socket of the rear cover;

=~ press-fit the rear bearing of the main
shaft onto the shaft to facilitate mounting the
rear cover;

- install simultaneously reverse idler gear 1
(Pig. 3-35), gear 3 and fork 4;

- when assembling the gearshift lever, coat
the ball head or the sphere of the ball support
with JCL-15 or JIuTON-24 grease; .

- tighten the bolt of the gear cluster with a
torque of 78 N.m (8 kgf.m).




TRANSFER CASE

The design of the transfer case is illustrated
in Figs 3-38 and 3-39.
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Fig. 3-38. Transfer Case: 22 - bearing thrust ring; 23 ~ drive sheft bear-
1 - driven gear; 2 -~ differential bearings; ings; 24 ~ high speed gear; 25 - shifter sleeve
3 - spring washer; 4 -~ lockring; 5 - differential hub; 26 - shifter sleeve; 27 - transfer case
lock coupling; 6 ~ differential housing toothed housing; 28 - low speed gear; 29 - low speed gear
rim; 7 - front axle drive shaft toothed rim; bushing; 30 - drive shaft; 31 - rear cover;

— 8 - front axle drive shafi bearing; 9 - oil slinger; 32 - countershaft ball bearing; 33 - countershaft;
10 - mud guard; 11 - front axle drive shaft; 34 - differential housing; 35 - rear axle drive
12 - flange; 13 - gland; 14 - oil drein plug; gear thrust washer; 36 - reer axle drive shaft
15 - speedometer drive dr¥ven gear; 16 - speedome- bearing; 37 - rear axle drive gear; 38— d1fferen-
ter drive driving gear; 17 - oil filler and level tial pinion; 39 - pinion shaft; 40 - pinion shaft
check plug; 18 - transfer case front cover; lockring; 41 - spring washer; 42 - front axle
19 - countershaft roller bearing; 20 - transfer drive gear; 43 - transfer case mount pivot;
case mount bracket; 21 - drive shaft bearing cover; 44 - mount bracket rubber pad

Cont'd
TROUBLE SHOOTING Couse l Remedy
Cause ] Remedy o 2. Bending of bolts 2. Replace bolts or inte
and flexible coupling mediate propeller shaft
Vibration of Transfer Case and Body Floor flange assembly
i t ‘
(in I;:EBA Se:" A:‘_"‘) ai:d at Starting from Helt 3. Loose or dameged 3. Tighten attachment
cceleration 18t, 2nd and 3rd Gears supports of trensfer bolts or replace support.

1. Misalignment of tran- 1. Align transfer case and cage or reer support
afer case and gearbox gearbox of gearbox
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Fig. 3-39. Transfer Case Control Mechanism:

1 - differential lock sleeve fork; 2 ~ differential
lock sleeve; 3 - fork stop bolt; 4 - rod boot;

5 - lever spring; 6 - differentiasl lock fork rod;

7 - front axle drive housing cover; 8 - lock-
washer; 9 - lever axle bushing; 10 - lever axle;

11 -~ differential lock lever; 12 - shift fork rail;
13 - gearshift lever bracket; 14 - gearshift lever;
15 - lever knob; 16 - shifter sleeve; 17 - shifter
sleeve fork; 18 - spacer bushing; 19 - detent ball;
20 - detent spring bushing; 21 ~ detent spring;

22 = differential lock warning lamp switch

Cont'd

.use

IVRemedy

Cause

I Remedy

Vibration of Transfer Case and Body Floor

(in Pront Seat Area) in Motion (especislly at

80 - 90 km/h)

1. Intermediate propel-
ler shaft out of
balance

2. Bending of bolts
and flexible coupling
flange

3. Binding of universal
joint of intermediate
propeller shaft

4. YLoose bolts of
engine mounts or defec-
tive engine mounts

5. Bxceasive vibration
of engine

1. Replace intermediate
propeller shaft

2. Replace bolts and inter-
mediate propeller shaft

3. Replace damaged perts
of universal joint

4, Tighten up bolts or
replace engine mounts

5. Reveal cause of vibra-
tion and eliminate it
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6. Front or rear pro-
peller shaft out of
balance

7. Binding in universal
joints of front or
rear propeller shaft
8. Centre differential
out of balance

6. Replace or repair
damaged or worn propeller
shaft

7. Repair or replace
wiversal joints

" 8. Balance centre dif-
ferential

Noise on Turns or During Slipping of Wheels

1. Difficult rotation
of differential pinions
on shaft

2. Jamming of axle 2. Replace worn or damaged
drive gears in differen- parts

tial housing

3. Damaged working 3. Replace wormn or damaged
surface of pinion shaft parts

1. Replace worn or damaged
parts




Cont'd

Cause

Remedy

4. Excesdive end play
of axle drive gears in
differential housing
5. Wear of spherical
surface of differen-
tial housing

4. Set & clearance of

0 - 0.10 mm with adjusting
shims

5. Replace worn parts

Difficult Gearshifting or Differential

Locking

1. Sleeve jammed on
splines of hub or dif-
ferentiel housing

2. Nicks on teeth of
smaller rim of high or
low speed gears, also
on teeth of sleeves
and on splines of
front axle drive shaft
3. Bent fork or shift
rail

4 Distortion of trana-
fer case control levers
5. Jamming of control
levers on axles

1. Dress off any burrs,
nicks or scores, replace
defective parts

"2+ 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

Differential Lock

1. Wear of gear and
sleeve teeth

2. Detent springs lost
their resilience or its
parts heavily worn

3. Incomplete engage~
ment of gears and dif-
ferential lock caused
by distortion of con-
{trol parts or nicks on
geers, sleeves 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. Sealing gaskets
damaged

2. Loosening of cover-
to-housing nuts and
studs

3. Shaft glands worm
or damaged

4. Worn glands of
transfer case shift
rail bushings

1. Replace gaskets

2. Tighten up nuts and
studs at places of leakage

3. Replace glends

4. Replace glands

Cont'd

Cause

| Remeay

Methods of Revealing Causes of Vibration

of Transfer Case and Body Floor (in Front Seats
Area

Pirst of all note the speed at which vibration
of the transfer case appears and then proceed to
revealing its cause.

Test No.1.

Set the transfer case and gearbox levers in
neutral and start the engine. Raise the crankshaft
speed to the value corresponding to the car speed
at which vibration appears.

If vibration appears on the motionless car,
check attachment and condition of the engine mounts
as they cause the vibration.

Test No. 2.

If test No. 1 does not reveal vibration, set
the transfer case levers in neutral, start the
engine and shift into the direct drive in the gear-
box and set the crankshaft speed corresponding to
the car speed at which vibration of the transfer
case appears.

If vibration 1s detected on the motionless
car, its cause is a defect in the intermediate
propeller shaft (unbalance, bending of the bolts
or flange of the flexible coupling, jamming in the
universal joint).

Test No. 3.

If tests Nos 1 and 2 do not reveal vibration,
proceed to test No. 3. For this purpose race the car
to the speed at which vibration was detected and
set the transfer cese and gearbox levers in neutral.
If vibration persists, the cause of trouble is &
defect in the front or rear propeller shafts
(unbelance, jamming of the universel joints) or
unbalance of the centre differentisl.

REMOVAL, INSTALLATION AND ALIGNMENT

Removal. Place the car on an insbection pit
or a lift. Release the parking brake lever and set
the gearbox and transfer case control levers in
neutral. Take off the facing of the floor housing
lining, 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 warning lamp transmitter.
Rotating the propeller shafts, detach their flanges
from the transfer case shafts.

Unscrew the nuts of bolis 3 (Pig. 3-40) of
transfer case mount brackets 1 and take off the
case complete with the brackets and shims 5 locat-
ed under the brackets. Mark each shim so as to put
them back in the urnchanged number.

To install and align the transfer case,
proceed as follows:
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Fig. 3-40. Transfer Case Mounting:

1 - transfer case mount brackets; 2 - filler plug;
3 - mount bracket nut; 4 - drain plug; 5 - adjust-
ing shims

Fig. 3-41. Transfer Case Installation Diagram:
1 - flange bolts of intermediate propeller shaft
and transfer case drive shaft; 2 - transfer case;

- make sure that the engine mount pads are
properly installed in the brackets (the centring
washers of the front mount pads of the engine
should get into the respective holes in the side
brackets);

- mount the transfer case on the car without
tightening completely the transfer case mount
bracket nuts 4 and 5 (Pig. 3-41);

- shifting the transfer case along and across
the body and in the vertical plane find the posi-
tion in which the flanges of the transfer case
drive shaft and the intermediate propeller shaft
are at one level and parallel, with a minimum
clearance in between; the shafts of the transfer
case should be parallel to the body bottom;

- instelling previously removed adjusting
shims 5 under the brackets, tighten completely the
transfer case bracket nuts;

- connect the front and rear propeller shafts
to the transfer case shafts; connect the flexible
shaft to the gpeedometer drive and fasten the
wires to the transmitter of the differential lock
warning lamp.

When replacing the transfer case or changing
the four-speed gearbox by the five-speed one or
vice verse and also in case of sagging of the
engine rear mount which causes vibration of the
transfer cagse, select adjusting shims 5 (Fig. 3-40)
of & required thickness and install them in place.

To select the shims proceed as follows:

- make sure the engine mount pads are in-
stalled correctly in the brackets (see Engine
Removal and Installation);

- separate the flanges of the trensfer case
drive shaft and the intermediate propeller shaft;

~ loosen the nuts holding the transfer case
supports to the body, remove adjusting shims and
shifting the transfer case along and across the
body and in the verticel plamne find the position

J 4 3
3 - adjusting shims; 4 -~ tranafer cage~-to-body
nutg; 5 - transfer case mount bracket-to-pivot
fastening nuts
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of the transfer case in which the disconnected
flanges are at one level and in parallel with
each other and the clearance between the flanges
is minfmum, and the transfer case shafis are -
parallell to the car bottom;

- £i11 up the clearance between the body
floor and the supports with the required number of
shims;

- align the centring belts of the flanges tak-
ing care to prevent interference in the transfer
case and engine mounts and, holding the transfer
case in this position, tighten up the previously
backed off nuts of the transfer case mounts;

- insert and tighten the bolts of the transfer
case and intermediate shaft flanges; if the bolts
freely pass into the flange holes, the alignment is
correct, otherwise repeat the flange alignment
operation.

DISASSEMBLY AND ASSEMBLY

Disasgembly. Wash the transfer case and drain oil.
Fasten the transfer case on a disassembly
stand and loosen the flange nuts on the drive shaft

‘and on the front and rear axle drive shafts,

Unscrew the fastening nuts and take off front
axle drive housing 1 (Fig. 3-42) complete with
cover 2, lever, fork, differential lock sleeve and
front axle drive shaft. Remove speedometer drive
housing 3 complete with the speedometer drive
driven gear.

Taeke off lock washer 8 (Pig. 3-39), pull out
axle 10 and remove differentisl lock lever 11. Then
take off front axle drive housing cover 7, take out
the spring and detent ball 19. Unscrew stop bolt 3
of differential lock fork 1 and take out rod 6,
fork 1 and lock sleeve 2.

Remove rear cover 31 (Pig. 3-38) complete with
the rear axle drive shaft teking care not to damege
the sealing gasket. Then take flanges 12 off the

Fig. 3-42. Removing Front Axle Drive Housing:
1 - front axle drive bhousing; 2 - housing cover;
3 - speedometer drive housing
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Fig. 3-43. Removing Transfer Case Front Cover:
1 - countershaft; 2 - drive shaft; 3 - differen-
tial; 4 - front cover

drive shaft and the front and rear axle drive.
shafts.

Remove the setting rings of the front and rear
axle drive shaft bearings. Remove front axle drive
gshaft 11 from the housing complete with bearing 8,
thrust ring and oil slinger 9. Take the rear axle
drive shaft out of rear cover 31 complete with
bearing 36, thrust ring and oil slinger.

Remove drive shaft front bearing cover 21 and
the inspection port lid.

Remove geershift lever bracket 13 (Fig. 3-39)
with the lever. Then take off the lock washer, pull
out the axle and remove lever 14.

- Unscrew the stop bolt of shifter sleeve
fork 17 and, closing the detent socket with a
finger, take out carefully shift rail 12 end the
detent parts.

Remove front cover 4 (Fig. 3-43) complete witl
the differential, then the differential bearing
setting ring and take the bearing complete with
the differential out of the front cover.

Remove the setting rings from the rear bear-
inge of the drive shaft and countershaft and
remove both shafts, the drive shaft and counter-
shaft, from the transfer case housing.

Clamp the drive shaft in a vice, remove the
thrust ring and rear bearing 11 (Fig. 3-44) with
a genersl-purpose remover tool. Remove low speed
gear 9 from the drive shaft complete with bushing




ig. 3-44. Parts of Drive Shaft and Countershaft:
- flange; 2 - gland; 3 - bearing thrust ring;

- front bearing; 5 ~ drive shaft; 6 - high speed 3

ears-7 - hub; 8 - sleeve; 9 - low sSpeed gear; — —— - - [
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Fig. 3-46. Pressing Bearing Off Differential
Housing:

1 - remover ool A.40005/1/6; 2 - stop
67.7853.9559; 3 - bearing

0 1shing; 11 - rear bearing; 12 - bearing set-
ing ring; 13 - countersheft bearings; 14 - coun=-
tershaft

b 1312 1

Fi~ “3-45. Parts of Transfer Case Differential:

1 ~ .ockring; 2 ~ spring wesher; 3 - bearing set-
ting ring; 4 - differential housing bearings;

5 - driven gear; 6 - -differential front housing;
7 - front axle drive gear; 8 - pinion shaft lock-
ring; 9 - differential pinion; 10 - differential
rear housing; 11 - supporting washer; 12 - rear
axle drive gear; 43 - differentiel pinion shaft;
44 - pinion shaft spring washer; 15- washer

10, then shifter sleeve 8, hub 7 and high speed
gear 6.

Disassemble the differeniial as follows:

- remove lockring 1 (Pig. 3-45) and spring
washer 2 of the front bearing;

- remove the front and rear bearings from the
aifferential housing (Pig. 3-46) with a general-
purpose remover tool and stop 67.7853.9559;

- unscrew the differential housing bolts and
gseparate the housing halves;

Pig. 3-47. Installation of Drive Shaft and Coun-
tershaft:
1 - countershaft:; 2 - drive shaft
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- remove the differential driven gear;

- remove lockrings 8 (Fig. 3-45) and spring
washer 14?‘ then drive out the pinion shaft and
take off the differentisl pinions and the driving
axle gears with supporting washers.

Press the worn or demaged glands out of the
front axle drive housing, from the front bearing
cover and from the rear cover. Unscrew the nuts
from the mount pad axles and take off the bracket
assemblies.

Assembly. To assemble the transfer case
reverse the disessembly procedure, observing the
following requirements:

- the axial clearance of each axle drive gear
should be 0 - 0.10 mm and the antitorque moment
of the gears‘ should not be over 14.7 N.m (1.5
kgf.m). If the clearance is larger, install thicker
supporting washers; if the thickest washers fail
1o produce the prescribed clearance, replace the

AN

Fig. 3-48. Press-Fitting Bearing
on Differential Housing:
1 - mandrel 67.7853.9558
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¥ig. 3-49. Upsetting Rear Axle Drive Shaft Flange
Nut:

1 - fixture 67.7820.9520; 2 - flange retainer
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geers with new ones since they are excessgively
woxn;

- the drive shaft and countershaft should be
installed into the transfer case housing simulta-
neously (Fig. 3-47);

- press the bearings on the differential hous-
ing with mandrel 67.7853.9558 (Flg. 3-48);

~ coat the working surfaces of glands with
grease JIuTon~24 before installing them into covers
and housings;

- tighteén the threaded joints with torques
indicated in Appendix 2; ’

- for upsetting the nuts of the transfer case
shafts use fixture 67.7820.9520 (Fig. 3-49).

After assembly pour oil into the transfer
case to the lower edge of the filler hole.

IRSFECTION

Before inspection clean all the transfer case
parts with a brush and scraper, wash them
carefully and airblast. Pay particular care to
washing and airblasting the bearings; protect them
ageinst being quickly rotated and damaged by the
compressed air jet.

Housing and covers. The housing and covers
should be free of cracks; the surfaces of the
bearing bores should bear no signs of wear, nicks
and chipping. Scoring of the housing surfaces con-
tacting the covers may bring about axial misalign-
ment of the shafts and leakage of oil. Minor scores
should be smoothed down with a file. Replace the:
parts thaet ere heavily damaged or worn.

Glands. Examine the glands closely and replace
even if slightly damaged. The working edge should
not be worn in width by more than 1 mm.

Shafts. The active surfaces, threaded portions
and splines of the shefts should bear no signs of
damage. Check runout of the drive shaft and the
front and rear axle drive shafts, mounting them on
Vee-blocks and turning by hend. Runout of the face
part of the thrust bands for the bearings should
not exceed 0,01 mm.

While exa.minihg the countershaft take a note
of the condition of the gear cluster and the
speedometer drive driving gear. The teeth must not
be chipped, nor excessively worn. Replace defective
parts.

Gears. While examining the gears, check their
teeth and mounting surfaces. The teeth must not be
chipped, nor excessively worn. The mounting sur-
faces of the gears should have no scores or wear
which cause excessively large clearances.

Check the clearance of meshing gears; the
asgembly clearance should be 0.10, wear limit -
0.20 mm.

The assembly clearance between the low speed
gear and bushing and that between the drive shaft
end the high speed gear should be 0.05 - 0,10 mm,
the wear 1imit 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
jemming. Replace the bearings if they are damaged.

Shift railg, forks. There should be no distor-
tion of the forks and jamming of the shift rails
in the housing bores. Replace the detent parts
with new ones in case of jemming. The detent
springs should alsoc be replaced if they have lost
their regilience. The length of the spring under
a load of (107+7.85) X [(11;;0.8) kgf] should be
19 mm, and its free length, 23.3 mm.

Hubs, sleeves. Look for any signs of jamming
on the hub of the shifter sleeve, perticularly on
the sliding surfaces of the sleeves, and on the
spli;z_e\s of the differential housing. Dress any -
sco: and burrs with a file. Pay particular atten-
tion to the faces of the sleeve teeth; if they are
damaged or mutilated, and thus interfere with free
movement of the sleeve during gearshifting, replace
the sleeve.

Differential. Examine the surfaces of the
pinion shafts and of the bores in the pinions; in
cagse of minor damage, dress the surfaces with fine
grain abrasgive cloth; in case of heavy demage,
replace the parts by new ones. ‘

_Examine the surfaces of the necks of the axle
drive gears and of their mounting holes in the dif-

ferential housing, the condition of the surfaces of
the axle drive gear supporting washers and of the
supporting surfaces in the differential housing for
the pimions. Smooth down eny discovered roughness
with fine-grain abrasive cloth or a superfine file;
heavily damaged or worn parts must be replaced.

Remove spring washer 15 (PFig. 3-45)' and meke
sure there is no radial displacement of lockrings 8
in the grooves of shaft 14. Replace the lockrings
if they are found to be loosely fitted.

TRANSFER CASE CHECKS

Check an assembled transfer case on a stand
for noise, standard of assembly and absence of oil
leaks. Carry out the checks successively in high
and low gears at the following drive shaft aspeeds
in both directions:

1st mode - 100-200 min™"

2nd mode - 2000-2500 min~ !

3rd mode - 3500-4000 min~’

At the 2nd mode check the transfer case at
no-load and at a load with a variable torque; at
the 1s%t and 3rd mode - under no load.

Check the functioning of the differential at
the 13t mode, braking the front and rear axle drive
shafts one after the other to a complete stop.

Be sure to shift the gears and lock the dif-
ferential with the shafts of the transfer case
stationary.

There should be no such defects as jamming and
rough engagement of gears and differential lock,
knocking or uneven noise of gears, and oil leaks.

PROPELLER SHAFT DRIVE

Since the second half of 1988 the VAZ-2121 cars

and their versions are furnished with the propeller
shaf” irive on universal joints of increased
long.+ity. The components of the new propeller

shaft drive are not interchangeable with those of
earlier make, but Propeller shaft drives in

assembly may be used one ingteed of the other.

The new propeller shaft drive is distinguished

Pig. 3-50. Propeller Shaft Drive:

1 -~ front propeller shaft; 2 - intermediate
propeller shaft; 3 - transfer case; 4 - rear
propeller shaft |
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by the increased size of the parts and the provision
of grease fittings in the universal joints and
splined forks. The universal jbints of the new
propeller sheft drive are notable for improved
sealing of the needle beerings and reliable dirt
protection which is provided by the use of two
glands of radial and end sealing type. The diame-
ter of the cross trunnions and that of the bear-
ings is increased. Cross bearings are lubricated
through grease fittings with grease No. 158 or
Q10J-2Y and the splined connections, by grease
O10J-1 oxr QNON-2Y.

The design of the propeller shafts is shown
in Figs 3-50, 3-51 and 3-52.

TROUBLE SHOOTING

Cause [Remedy

Knocking in Propeller Shaft Drive When Sterting
from Rest, During Quick Acceleration or
Gearshifting
1. Tighten nuts with tor-
ques specified in Appen-
dix 1

1. Loosening of bolts
and nuts of flexible
coupling and universal
joint flanges

2. Excessive peripheral
clearance in splined
joints of front or rear
propeller shafts

2. Measure clearance on
pitch diameter of
splines; replace worn
parts if it exceeds
0.30 mm

3. Repair joints by
replacing worn parts

3. Wear of universal
joints

Noise and Vibraetion of Propeller Shaft Drive

1. Distortion of front or

rear propeller shafts replace shafts

2. Unbalance of propeller 2. Check and balance

shafts shafts (see under
"Balancing of Shafts")

1. True up on & press, or
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Pig. 3-51. Parts of Front Propeller Shaft:
1 - universal joint flange-yoke; 2 - grease fit-

ting; 3 - lockring; 4 - cross assembly; 5 - slip

yoke; 6 - gland; 7 - gland holder;

shaft

8 - propeller

Fig. 3-52. Parts of Intermediate Propeller Shaft:
1 - flexible coupling; 2 - aligning bushing;

3 - flexible coupling flange; 4 - grease fitting;
5 -~ cross assembly; 6 - universal joint flange-

yoke

Cont'd

Cause

[Remedy

3. Weaer or damage of
flexible coupling flange
aligning bushing of
intermediate propeller
shaft and of gearbox
main shaft aligning ring
4. Wear of universel
Joints

5. Loosening of gland
holder of front or rear
propeller shaft splined
Jjoint

6. Insufficient lubrica-
tion of splined joints

3. Replace flexible

coupling flange complete
with bushing, and main
shaft aligning ring

4. Repair universal
joints by replacing worn
parts

5. Compress gland and
its holder; replace
gland in case of lub-
ricant lesaks

6. Lubricate splined
joints with QUOJ-1 or
ON0J-2Y lubricant through
grease fittings




Cont'd

Cauae Remedy

0il Leakage
Loosening of gland
holder of front or rear
propeller shaft splined
Joint

Compress gland and its
holder; replace gland,
if worn

REMOVAL AND INSTALLATION

Place the car on & 1ift or an inspection pit
ensuring 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
fast” the flexible coupling to the gearbox main
shaf. .lange and of the bolts which fasten the
intermediate shaft yoke to the flange of the
transfer cagse drive shaft. Remove the intermediate
shaft,

To install the propeller shafts reverse the
removal operations. While inatalling the inter-
mediate shaft align properly the gearbox and trang-
fer case shafis (see Transfer Case. Removal,
Installation and Alignment).

Before installing the intermediate shaft,
apply 7-8 g of JICU-15 or JuTol-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.

" "eck the propeller shafts for balancing on
a ba..nce stand as stated below.

If the yokes rotate smoothly, without jamming,
the unbalance of the axle drive shafts does not
exceed 2.16 N.mm (220 gf.mm) and that of the inter-
mediate shaft is not over 2,36 Nemm (240 gf.mm)
and if there are no leaks of lubricant through the
glands of the cross bearings, it is better to
refrain from disassembly of the propeller shafts.

DISASSEMBLY

Rear and Pront Shafis. Mark the parts with
paint or by centre-punching soc as to reassemble
them in the original position and to keep the
balancing of the abafts unchanged.

Clamp the front (rear) propeller shaft in a
vice with aluminium jaws. Remove the lockrings by
means of round-nosged pliers.
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Fig. 3-53. Disasseﬁbling ﬁniveisal Jéint:
1 - press support; 2 -~ bushing; 3 - universal
joint yoke; 4 -~ cross

- E

Fig. 3-54. Mounting Bushing for Disassembling
Universal Joint:

1 - bushing; 2 - cross bearing

Press the bearing housings out of the
universal joint yokes proceeding as follows:

= rest the universal joint fork of the pro-
peller sheft on press support 1 (Fig. 3-53). Shift
the other yoke (Ref. No. 3) of the joint to thrust
againat the cross by means of special bushing 2 and
the rod of the press; N

-~ turn the universal joint yoke through 180°
and repeat the above operations, i.e. shift the
other end of the yoke to thrust against the cross.
When carrying out these operations, the opposite
bearing of the cross will partially come out of
the hole in the yoke and bushing 1 (Fig. 3-54)
with a cut on the side can be installed into the
clearance between the yoke and the cross to .press
out the bearing completely;

v



- install bushing 1 (Pig. 3-54) onto the
cross trunnion and move the universal Joint yoke
down tp prese out bearing 2;

- proceeding as described above press out
other bearings of the cross.

Intexmediate shaft. Disconnect the flexible
coupling from the flange, making & note of the
number and location of balancing washers 1
(Pig. 3-56) and of the coupling relative to the
flange so as to return them where they belong dur-
ing reassembly. Disassemble the universal joint of
the intermediate shaft in the same menner as
described above.

INSPECTION

Runout check. Mount the front (rear) propel-
ler shaft in .centres and rotate it to check the
runout of the tube which should not exceed follow=-
ing limits:

- 0.5 mm at 50 mm from the end welds;

~ 0.3 mm in the middle.

I1f the runout exceeds the above limits, true
up the shaft on a press or replece it by & new one.
Splined joint. Check the clearance in the

splined joint of the front (rear) shaft slip
yoke. The meximum permissible peripheral clearance
on the pitch diameter of the splines is 0.30 mm.

Check whether the plug in yoke 5 (Fig. 3-54)
is not missing and examine holder 7 and slip yoke
gland 6. Replace the gland, if neceassary, and the
holder, if it is damaged.

Universal joints. Examine the bearing housings,
needles, cross trunnions, glands and end washers.

If the bearing housings, needles and trunnions
of the cross and glands or end washers are damaged
or worn out, replace the cross in assembly with the
bearings.

The diameter of the hole in the yoke for the
needle bearing should not exceed 28,021 mm.

Flexible coupling. Exemine the rubber elements
of flexible coupling 1 (Pig. 3-52). In case of
cracks or separation of rubber from the metal in-
serts, replace the flexible coupling.

Flexible coupling flange. Examine the align-
ing bushing of the flexible coupling flange.
Replace the flange assembly in case of considerable
wear or damege of the bushing.

ASSEMBLY

Assemble the propeller shafts by reversing
the disassembly procedure, bearing in mind the
following:

- apply 3 - 4 g of OMOI-1 or ONOJ-2Y lubri-
cant uniformly to the splined joints;

- while joining the parts, align the marks
made on the separable parts before disassembly;

- having assembled the splined joint, apply
an axial load to the gland for compressing it by
0.3 ~ 0.5 mm and compress the holder on the yoke

recess.
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Fig. 3-55. Assembling Universal Joint:

1 - lockring; 2 ~ gauge; H - clearance

A, B, C, D, E, F, G - gauge blades of thickness,
mn: 1.45; 1.48; 1.52; 1.56; 1.60; 1.64; 1.67

To assemble the universal joint proceed as
follows:

~ remove old thick grease and coat the inner
surface of the bearing housing with grease No. 158
or QUON-2Y (0.8 ~ 1.2 g per bearing). Do not coat
with grease the cross trunnions to prevent forma-
tion of air pocket during the assembly. Insert the
cross into the holes in the yokes. Press-fit the
bearing into one hole in the yoke and fit 1.56 mm
thick lockring 1 (Fig. 3-55) into the groove in the
yoke. Press-fit the beering into the other hole in
the yoke till the opposite bearing thrusts against
the end of the lockring. The effort of press-
fitting should not exceed 15,000 ¥ (1,500 kgf).

Using two gauges 2 with, respectively, 4 and
3 blades of different thiclkness, determine which
blade gets tightly in clearance H between the bear-
ing bottom and the end face of the yoke groove and’
fit into the groove e lockring of thickness equal

to that of the gauge blade.

Note. One gauge has blades, 1.45, 1.48, 1.52
and 1.56 mm thick and the other, 1,60, 1.64 and
1.67 mm thick.

It the gauge blade of the minimum thickmess
(1.45 mm) fails to get into clearance H, replace
ring 1 with another one, 1.4 mm thick, and repeat
the operations described above.

If the blade of the maximum thickness (1.67 mm
is loose in clearance E, fit the ring, 1.67 mm
thick, having removed ring 1 and again carry out th
operations described above.

Note. Measure the clearance with the gauge
blades from the pipe side.
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Fig. 3-56. Balancing Propeller Shafts;
1 - balancing waghers; A, B, E, F ~ balance check

The lockrings of eight sizes (in thicimess) are

delivered for spares, distinguished by the colour:
1.45 - non-painted; 1.48 - yellow;1.52 - brown;

1.56 ~ blue; 1,60 - black;

thickness of 1.64, 1.67

and 1.40 blades is to be determined by measure-

ment.

Having installed the lockrings, strike the

yokes with a plastic-head

- hammer. As & result

the=—learance between the bearing bottom and the
loc. _ng will be taken up and clearances within
0.01 - 0.04 mm will be formed between the bearing
housings and the cross trunnion ends. After
eassembly check the universal joint yokes for easy
turning and the shafts for balancing.

Balancing of shafts. The front and rear
propeller shafts are dynamically balanced on a
special stand by welding up metal balancing plates.

At a rotation speed of 5500 min~' the unba-

surfaces; C, D - shaft bearing surfaces on balanc-
ing machine

lance of the shafts checked on surfaces A and B
(Pig. 3-56) should not exceed 1.72 N.mm
(175 gf.mm); during the balance check it should not
exceed 2.16 N.mm (220 gf.mm).

The balance of the intermediate propeller
shaft is checked at 800 min'1 on surfaces E and P.
The required balance is ensured by the use of

~balancing washers 1 (Fig. 3-56). The unbalance

should not exceed 2,36 N.mm (240 gf.mm).

Caution

If the shaft parts have been replaced during
repairs, the shafts have to be balanced.

After balancing the shafts coat the bearings of
the universal joints with grease No. 158 or OHOI-2Y
through the grease fittings. Grease gun until
grease shows up through the seals.

REAR AXIE

The design of the rear axle is illustrated in

Fig. 3-57.
— TROUBLE SHOOTING
Cauge l Remedy

Rear Wheels Noisy

1. Wheel loose on axle~
shaft

2. Axle~shaft ball bear-
ing worn or damaged

Constant Loud Noise

1. Tighten wheel nuts

2. Examine axle-shaft and
replace bearing

of Rear Axle

1. Distortion of rear axle
beam

2. Axle-shafts distorted
and run untrue

3. Wear of splined joint
with axle~shaft gears

4. Maladjustment, damage
or wear of finel drive
gears or bearings

1. Straighten out beam
and check its dimensions
2. True up axle shafts.
Replace, if heavily
damaged

3. Replace worn or
damaged parts

4. Identify fault and
repair final drive
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Cont'd

Cause Remedy

5. Lack of oil 5. Restore 0il level and

look for leaks through
seals or in rear axle
beam

Noise during Acceleration
1. Wear or wrong adjust-
ment of differential final drive, replace
bearings faulty parts
2. Wrong meshing of final 2. Adjust gear mesh
drive gears after repairs
3+ Axle-shaft bearings
damaged
4. Lack of oil

1. Remove and repair

3. Replace bearings

4. Restore 0il level and
look for leaks through
seals or in rear axle
beam

Noise during Engine Braking

1. Improper meshing of 1. Adjust gear mesh
fingl drive gears "
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Fig. 3-57. Rear Axle:

1 - wheel cap; 2 - brake drum and wheel bolt;

3 - axle-shaft bearing oil slinger; 4 - brake drum;
5 - drum castiron ring; 6 - rear wheel brake
cylinder; 7 - brake bleeder wmion; 8 - axle-shaft
bearing; 9 - bearing lockring; 10 -~ rear axle beam
flange; 11 - gland; 12 - suspension spring seet;

Cont'd
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13 - rear axle beam; 14 - rear suspension upper
longitudinal radius rod bracket; 15 - axle-shaft
guide; 16 - differentiel bearing adjusting nut;

17 - nut lock plate; 18 - differential case bear-
ing; 19 - bearing cover; 20 - breather; 21 - dif-
ferential pinion; 22 - final drive ring gear;

23 - axle-shaft; 24 - axle-shaft gear; 25 - rear
axle finel drive housing; 26 - adjusting ring;

27 - bearing spacer bushing; 28 - drive pinion
bearings; 29 - drive pinion gland; 30 - mud guerd;
31 - flange; 32 - oil slinger; 33 -~ final drive
pinion; 34 - differential pinion shaft; 35 - axle-
shaft gear supporting washer; 36 - differential
case; 37 - suspension bracket; 38 - axle-shaft
bearing fastening plate; 39 - plate bolt holder;

40 - rear brake backing plate; 41 - rear brake shoe;
42 ~ shoe lining

Cont'd

Cause Remedy

Cause

Remedy

2. Excessive clearance 2. Check antitorque

in drive pinion bearings moment of drive pinion,
caused by looseness of tighten nut or replace
flange fastening nut or defective parts

by wear of bearings

Noise during Acceleration and Engine Braking

1. Wear or damage of 1. Replace faulty parts
drive pinion bearings
2. Wrong backlash of

final drive gears

2. Examine gears, replace
faulty ones and restore
normel backlash

Noise on Tumns

1. Difficult rotation of 1. Replace damaged or
differential pinions on
shaft

worn partis

2. Scoring of differen-
tial pinion shaft

3. Axle-shaft gears
jemming in pinion case

4. Wrong backlash of
differential gears

5. Axle-shaft bearings
damaged

" 2. Dress down minor

roughness with fine
emery cloth; replace
pinion shaft if recondi-
tioning is impossible

3. Dress down minor
defects of gears and
meting surfaces in pinion
case with emery cloth;
replace demeged parts
with new ones

4. Adjust backlash

5. Replace bearings




Cont'd

Cause Remedy

Knocking on Starting from Rest

1. Excessive clearance 1. Replace flange and
in splined joint between final drive gears
drive pinion shaft and )

flange

2. Excessive backlash 2. Adjust backlash

of final drive gears

3. Wear of pinion case 3. Replace pinion case

bore for differential

pinion shaft

4. Loose bolts of rear 4. Tighten up bolts
suspension radius rods

0il Leaks

1. Drive pinion gland 1. Replace gland

worn or dameged

2. Wear of axle~shaft 2. Check runout of axle-
gland symptomized by shaft, deflection of
01> of brake backing beam; true up or replace
pla..s, drums and shoes demaged parts. Replace
gland

3. Tighten bolts;

replace gaskets

3. Loose bolts of final
drive housing; faulty
gealing gaskets

REMGViL AND INSTALLATION

The operations related to the removel and
installation of the rear axle are dealt with in
the "Rear Suspension" Chapter. To remove the rear
axle it is sufficient to disconnect the suspension
radius rods and shock absorbers only from the rear
axle beam.

When installing the rear axle tighten the
nuts of the radius rod bolts in keeping with the
recommendations of the "Rear Suspension" Chapter.

After installation bleed the brake system and
adjust the service and parking brake systems as
ing” “cted under "Brakes".

#111 the rear axle housing with TAJ-I7E o1l
through the oil filler hole.

DISASSEMBLY AND ASSEMBLY

Disagsembly. 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 repair stand and drain
0il from the housing. ’

Remove the brake drum, unscrew the brake back-
ing plate nuts and, using remover tool
67.7823.9516 (Fig. 3-58), take out the axle-ghaft
complete with the o0il slinger, bearing fastening
plate, bearing, and lockring. Remove the brake
backing plate and the sealing ring. If the gland
wants replacement, pull it out of the axle beam

flange.

Pig. 3-58. Pressing Out Axle-Shaft:
1 - axle-shaft; 2 - impact remover tool
67.7823.9516

Perform the same operations at the other end
of the beam and remove the final drive.

To assemble the reer axle reverse the
disassembly operations observing the following
recommendations:

- coat the threads of the fimnal drive bolts
with & sealing compound, having first degreased
the bolts and their threaded holes in the rear

 axle beam;

- before installing the gland of the axle-
shaft bearing, coat it with JINT01~24 grease and
install the gland into the beam flange using
driver A.70157;

- coat the mounting band on the axle-shaft
and the surface of its flange contacting the brake
drum with graphite grease or JICl-15 grease.

Install the brake drums only after mounting
the rear axle on the car and fastening the cable
ends on the parking brake levers.

CHECKING REAR AXLE BEAM

Examine thoroughly the axle beam, particular-
ly after a collision. A distorted beam may cause
noise in the rear axle and rapid wear of the tyres.

Check the axle beam for distortion both in
the horizoniel and vertical planes. Proceed as
follows.

Pig. 3-59. Checking Rear Axle Beam for Vertical
Deformations with Angle Gauge Applied to Outer Pace
of Plange A.T70172




Check the axle beam for deformation, setting
an angle gauge against the outer surface
(Fig. 3-59) and side surface (Fig. 3-60) of
flange A.70172; if the beam is not distorted, the
angle gauge will fit anugly against the surfaces.

Check the value of distortion with a feeler
gauge. If a 0.2 mm feeler gauge goes on either
flange, straighten the beam.

Using an angle gauge (Fig. 3-61) check the
final drive mounting surface for perpendicularity
to the bearing surface of flange A.70172. The
0.2 mm feeler gauge must not go.

Turn the axle beam through 90° and place it

Fig. 3-60. Checking Rear Axle Beam for Twisting on Vee-blocks. Apply the angle gauge to the outer
Deformations with Angle Gauge Applied to Edge of surface of the flange (Fig. 3-62). The angle gauge
Plange A.70172 should fit tightly. Otherwise check the value of

distortion with a feeler gauge. The 0.2 mm feeler
geauge must not go. ’

1f deformation exceeds the value stated
above, straighten the beam as advised below.

Having trued up the beam, wash it carefully,
clean and install the magnetic plug, then check
the following:

- quality of the welds and pressure-tightness
of the beam;

- cleanliness inside the beam (absence of
burrs, chips and oil remments and of the beam

breather.
PFig. 3-61. Checking Final Drive Mounting Surface Paint the beam on the outside as protection
for Perpendicularity ageinst corrosion. '

STRAIGHTENING REAR AXLE BEAM

Fasten flanges A.70172 (the ones used for
straightening, not for checking) to each end of
the beam and put the latter on the supports of a
hydraulic press so that the ends of hold-down
crossbeam 2 (Pig. 3-63) are in the distorted zone
of the axle beam. Most likely, the zone of distor-
tion will be located 200 - 300 mm from the faces
of the beam flanges.

Set bracket 7 with the indicator so that the
indicator rod bears against the upper part of the
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3
Pig. 3-62. Checking Rear Axle Beam for Horizontal
Deformations with Angle Gauge Applied to QOuter Pace 4
of Flange A.T70172 5
/
\ \
Secure flange A.70172 to each end of the 7 6
beam, put the beam, with both its flanges resting FPig. 3-63. Straightening Rear Axle Beam. Dimgramme-
on identical Vee-blocks located on & surface plate tic:
at least 1600 mm long, so that the surface for 1 - hydraulic cylinder; 2 - hold-down cross beam;
mounting the housing on the beam is in the ver- 3 - flange A.T0172; 4 - angle gauge; 5 - press tab-
tical plane. . le; 6 - support; 7 - indicator bracket




flange side surface and the indicator pointar is
at the division showing the value of beam distor-
tion measured with the feeler gauge during the
beam checks. Install either a bracket with an
indicator or angle geuge 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 in
the vertical plane, checking the results of
straightening with the indicator or with a feeler
gauge and angle gauge 4.

The meximum force on the press during beam
straightening should not exceed 98 kN (10,000 kgf)
to avoid excessive deformation of the housing
section.

Note. If the height of support 6 has been
correctly selected by experiment, the beam may be
straightened without angle gauge or indicator.
cv ks,

Remove the beam from the press and check it
ag advised above, replacing "straightening"
flanges A.T70172 by the "checking" ones.

If the prescribed equipment is not available,
the rear axle beam may be straightened, as an
exception, consecutively at each end with subse-
quent check of the beam distortion at both sides
(see "Checking of Rear Axle Beam").

AXIE~SHAFTS

Removal and Installation

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 oil
slinger, bearing fastening plate and lockring.

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 JCl-15 grease. After
installation check the functioning of the axle-
shaft on the road.

Inspection
Examine the parts of the exle-shaft and make

sure that:
« the ball bearing is neither worn nor

damaged; replace the bearing if its axial clearance

is larger then’0.7 mm;

- the bearing and its lockring are not dis-
placed from their initial positions; 1if the inner
race of the bearing turns on the axle-shaft,

replace the lockring;

- the bearing fastening plate and the oil
slinger are free of damage;

- the axle-shaft is not distorted and the
mounting surfaces are not dameged; the runout of
the axle-shaft measured in centres on the journal
for the gland should not exceed 0.08 mm. Before
putting the axle-shaft in the centres clean the
alignment holes on the axle~shaft carefully of dirt
and rust.

If any 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
gpecial devices. Minor bending of the axle-shaft
should 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 i3 larger but does
not exceed 0,08 mm, the flange face may be tummed
on a lathe to eliminate face rmout. Turning must
not reduce the thickness of the flange by more than
0.2 mm.

Removal of Lockring

The lockring of the axle-shaft bearing must
be removed and installed only on a hydraulic press.

First bend outward holders 39 (PFig. 3-57) of
the bolts which fasten plate 38 with the oil
slinger 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 axle-
shaft vertically so that the half-rings rest on the
lockring.

Put the axle-shaft on the press (Fig. 3-64)
end epply a gradually increasing force to the
splined end of the axle-shaft until the lockring
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Fig. 3-64. Pressing Out Axle-Shaft Bearing Lock-
ring:
1 - fixture; 2 - axle-shaft




comes off. The lockring must not be reused, it must
be replaced by a new one.

Check the axle-shaft mounting surface for
notches,and other defects; replace the axle-shaft
by & new one, if necessary.

Assembly

Set the axle-shaft vertically with its flange
resting on ring 7 (Pig. 3-65) of installation tool
67.7823.9530 .« .

Comnect the o0il slinger of the axle-shaft
bearing and the bearing fastening plate with the
gasket by two screws and install these parts on
the axle-shaft; instell the axle-shaft ball bear-
ing.

Insert & new lockring into special holder 3
and heat it in an oven to 300 °C approximately so
that the temperature of the ring during installa-
tion on the exle-shaft is 220 - 240 °c.

Drive the lockring on the axle-shaft with
driver 1 on a press, epplying & force not higher
than 58.8 kN (6,000 kgf) until the immer race of
the bearing is clamped between the lockring and
the axle-shaft shoulder.

Having pressed-on the lockring, check to see
that it will not be displaced under an axial load
of 19.6 XN (2,000 kgf). For this purpose place the
assembled axle-shaft on a tester (Pig. 3-66) and
clamp the lockring in a special vice.

Place the rod of indicator 1 graduated in
0.01 mm against the axle-shaft flange. Set the
indicator pointer to zero and apply the axial load
specified above by tightening the screw of the

4
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Fig. 3-65. Press-Pitting Axle-Shaft Bearing Lock-
ring:

1 ~ driver; 2 - axle-shaft; 3 - holder; 4 - lock-
ring; 5 - bearing; 6 - bearing fastening plate and
oil slinger assembly; 7 - supporting ring

Fig. 3-66. Checking Fit of Axle Shaft Bearing
Lockring:

1 - indicator; 2- axle-shaft; 3 - tester; 4 -~ tor-
que-indicating wrench; 5 - bearing; 6 -~ bearing
lockring

tester to 78.5 - 83.3 N.m (8 - 8.5 kgf.m) with &
torque-indiceting wrench. The screw will bear
through a ball ageinst the end of the axle-shaft.
The applied force should not cause any clearance,
however small, between the lockring and the inner
race of the bearing.

Relieve the load by turning off the tester’
screw and meke sure that the indicetor pointer
returns to zero. This means that there has been no
shifting of the lockring over the axle-shaft.
Failure of the indicator pointer to come back to
zero indicates that the lockring has been dis-
placed and the exle-shaft assembly must be replaced
by a new one.

Having checked the fit of the lockring,
instell the bolts which fasten the plate and oil
slinger 6 (Pig. 3-65) and fix them by bending the
bolt holders inward.

 Measuring Axle-Sheft End Play on Car

Loosen the nuts of the rear wheels. Put
chocks under the front wheels aend jack up the rear
axle. Release the parking brake and set the gear-
shift lever to neutral.

Remove the wheels and brake drums. Screw
gauge 02.7834.9504 on the axle-shaft (Fig. 3-67),
pass the rod extension of indicator 1 through one
of the two holes in the axle-shaft until the rod
extension comes to bear against the brake backing
plete or oil slinger and secure the indicator,

Measure the end play with the indicator
applying a force of about 49 N (5 kgf) in both
directions elong the rear axle axis. The permissib-
le end play shall not exceed 0.7 mm.
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Fig. 3-67. Measuring Axle-Shaeft End Play with
Wheel and Brake Drum Removed:
1 - indicator; 2 - gauge

~~~

FINAL DRIVE

The assembled final drive is shown in
Pig. 3-68.

W=
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Fig. 3-68., Pinal Drive Assembly:

1 - drive pinion; 2 - ring gear; 3 -~ differential
pinion; 4 - axle-shaft gear; 5 - differential
pinion shaft; 6 - differential case; 7 - differen-
tial case bearing cover bolts; 8 - differential.
case bearing cover; 9 - locking plate; 10 - bearing
adjusting nut; 11 - final drive housing

Tdentifying Final Drive Defects by Noise

Look for final drive troubles in the follow-
ing sequence:

Tegt No. 1. In order to identify the exact
nature of the noise, drive the car on a highway at
20 lm/h approximately.
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Then accelerate the car graduslly to 90 km/h
listening to various kinds of noise and taking a
note of the speeds at which they eppear and venish.

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
ecceleration and deceleration.

Tegt No. 2. Accelerate the car to 100 lkm/h
approximately, set the gearshift lever in neutral,
turn off the ignition switch and allow the car to
coast to gtandstill; listen to the character 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 entitheft 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
Test 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 differentisl.

Test No. 3. Start the engine on a stationary
and breked car and, throttling it up gradually,
compare 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

4nd not observed during the subsequent tests are
caused by the final drive; to confirm, jack up the
rear wheels, start the engine and throw in the 4th
speed gear. This will prove that the noise is
acfually 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 0il from the rear axle housing;

-~ jJack up the rear end of the car, put it on
trestles and remove the wheels and brake drums;

- unscrew the nuts which hold the brake back-
ing plate to the axle beam and pull out the axle-~
shafts from the differential case;

- disconnect the propeller shaft from the
final drive, put & support under the final drive
housing, remove the bolts that fasten this housing
to the rear axle beam and take the final drive out
of the beam exerting care not to damage the gasket.

*
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Installation

Prior to installing the final drive, clean C - —
the axle beam thoroughly of oil. Put & sealing . {
gasket 'on the Jointing surface, insert the final
drive into the beam and fasten it with bolts.
Before installation coat the bolt threads with
a sealing compound. Before epplying the sealing
compound degrease carefully the bolts and the
boles in the beam. Attach the propeller shaft to
the final drive, install the axle-shafts and brake
drums.

Install the wheels with tyres and tighten the
wheel nuts preliminarily. Remove the supports and
lower the car; now tighten the wheel bolts with
& torque-indicating wrench.

Fill the rear axle beam with 0il, first
cleaning and screwing in the drain plug. 2
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Note. Since 1984 a final drive, gear ratio
4.1, is used instead of the final drive, gear ratio 4
4.3. To distinguish the final drives marks 21 or 2
are made at their throats, the first mark corres-

[ ponds to the final drive, gear ratio 4.3, end the Fig. 3~-70. Removing Drive Pinion Rear Bearing Inner
second one, to gear ratio 4.1. In repairs the Cone with General-Purpose Remover Tool A.40005/1/7:
finel drives with equel gear ratios should be in- ! - general-purpose remover tool; 2 - drive pinion;
stalled in the front end rear axles. The speedome-~ 3 - bearing cone; 4 - tool 4.45008

ter drive on the transfer case should suit the
gear ratio of the final drive. The speedometer

drive marked with green figure I is used with the CL_ ) )
final drive, gear ratio 4.1.

Disassembly ]
. - h— | ——
Mount the finel drive on & stand. Remove lock- lo) o
ing plates 9 (Fig. 3-68), unscrew bolts 7 and
4 2

P 000D,

Fig. 3-71. Removing Inner Conme of Differential Case
Bearing with General-Purpose Remover Tool
4.40005/1/6:

1 - general-purpose remover tool; 2 - bearing inner
cone; 3 - case; 4 - stop A.45028

remove covers 8 of the differential case bearings,
adjusting nuts 10 and roller bearing outer cups.

Fig. 3-69. Turning off Drive Pinion Nut: Mark covers 8 and outer cups of the bearings
1 - drive pinion flange retainer; 2 - socket before removal so as to install them back where
wrench; 3 - drive pinion flenge; 4 - bracket they belong during subsequent reassembly,
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Take the differential case from final drive
housing 11 complete with ring gear 2 and bearing
inner cones.

To remove drive pinion 1 and associated parts
proceed as follows:

- turn the final drive housing with the throat
up (Fig. 3-69) and unscrew the flange nut with
wrench 2, holding drive pinion flange 3 with
retainer 1;

- remove the flange and take out the drive
pinion complete with the adjusting ring, rear bear-
ing inner cone and spacer sleeve;

- take the gland, oil slinger and front
bearing inner cone from the final drive housing;

- press out the outer cups of the front and
rear bearings with driver A.70198;

- remove the spacer sleeve from the drive
oinion and, using remover tools A.40005/1/7 and
1.45008 (Fig. 3-70), remove the inner come of the
rear roller bearing;

— teke off the drive pinion adjusting ring

‘o disassemble the differential:

- remove roller bearing inner cones 2
Fig. 3=71) from case 3 using general-purpose
remover tool A.40005/1/6 and stop A.45028;

- unscrew the ring gear bolts and drive the
lifferential pinion shaft out of the case;

-~ turn the axle-shaft gears and the differen-
1al pinions so that the latter roll out into the
ifferential ports where they can be taken out;

- remove the axle-shaft gears with supporting
rashers.

Inspection of Parts

Wash the final drive parts thoroughly before
ngpection to facilitate detection of any faults
nd wear,

& % 23 22 2

ig. 3-72. Rear Axle Final Drive Parts:

- drive pinion flange; 2 - gland; 3 - oil slinger;
- front bearing; 5 - rear bearing; 6 - drive pinion
ydjusting ring; 7 - axle-shaft gear supporting
vasher; 8 - axle~shaft gear; 9 ~ differential
vinion; 10 - differential pinion shaft; 11 - ring
gear; 12 - differential case; 13 - differential
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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 ring gears are
available in sets matched for noiseless operation
end 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 pinions; minor damage can be worked
out by polishing with fine abrasive cloth. In case
of heavy damege replace the parts by new ones.

Inspect the axle-shaft gear journals and
their seats in the differential case, condition
of holes in the case for the pinion shaft. Attend
to the discovered defects in the same mamner as in
the previous operation, replace the worm or damaged
parts, if necessary.

Inspect the surfaces of the axle-shaft gear
supporting washers and eliminate even the sligh-
test damage. If replacement is necessary, select
washers of the proper thickness.

Inspect the roller bearings of the drive
pinion and differential case; they should be
unworn and have smooth working surfaces. Replace
the bearings if there is any doubt as to their
serviceability; faulty bearings may cause noise
and seizure of gears. )

Look for distortion and cracks on the final
drive housing and differential case and replace
them, if faulty.

10 12 13

20 13

case bearing; 14 - adjusting nut; 15 - locking
plate bolt; 16 - locking plate; 17 - locking
plate; 18 - ring gear bolt; 19 - drive pinion;

20 - cover bolt; 21 - spring washer; 22 - gasket;
23 - final drive fastening bolt; 24 - final drive

housing; 25 - spacer bushing; 26 - plain washer;
27 = drive pinion flange nut




Examine closely the drive pinion gland end
replace 1t in case of even the slightest damage or
when the working edge is worn in width to 1 mm
and over.:

Assembly of Final Drive

Strict observance of the assembly and adjust-
ment rules given below will ensure relisble funec-
tioning of the final drive.

The parts of the final drive are illustrated
in Pig. 3-T2.

Assembly of Differential

Coat the exle-shaft gears with transmission
0il and install them complete with the supporting
washers and differential pinions through the ports
in the differentisl case. Turn the pinions and the
axle-shaft gears so as to align the rotation axis
of the differential pinions with the axis of the
port in the case, then insert the pinion shaft.

Check the axiel clearance of each axle-shaft
gear; it should be 0 - 0.10 mm; the antitorque
moment of the differential gears should not exceed
14.7 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 axle-shaft gears by
thicker ones. If the sbove-stated clearance cannot
be ensured even after installation of the thickest
washers, it means that the gears are heavily womn
and must be replaced by new ones.

Secure the ring gear on the differential
case.

Using instellation driver A.70152, press-fit
the inmner cones of the roller bearings on the dif-
ferential case.

Installation and Adjustment of Drive Pinion

A correct position of the drive pinion rela-
tive to the ring gear depends on the thickness of
the adjusting ring installed between the thrust
face of the drive pinion and the inmer cone of the
rear bearing.

Select the adjusting ring by the use of dummy
pinion A.70184 and thickness gauge A.95690 with an
indicator. Proceed as follows:

Secure the final drive housing on a stand end
ingtall the outer cups of the drive pinion front
and reaer bearings into the housing. Use driver
A.70185 for ‘the front bearing and A.70171 for the
rear one (Fig. 3-73).

Using driver A4.70152, install the inner cone
of the rear bearing on dummy pinion A.70184 and
{ngert the latter into the throat of the finel
drive housing (Fig. 3-T4).

Install the inner cone of the front bearing
and the drive pinion flenge end draw up the nut
with a torque of 7.85 - 9.8 N.m (0.8 - 1 kgf.m)

Fig. 3-73. Installing Drive Pinion Rear Bearing
Outer Cup:
1 = driver A.T01T1

Fig. 3-T4. Determining Thickness of Drive Pinion
Adjusting Ring:

1 - indicator; 2 - gauge 4.95690; 3 - drive
pinion rear bearing; 4 - dummy pinion 4.70184

rotating the dummy pinion to0 make the bearing
yollers find their correct position.

Secure thicknegs gauge A.95690 on the face of
dummy pinion 4 and set the gauge graduated in
0.01 mm to zero, placing its rod on the same face
of dqummy pinion A.70184. Then shift indicator 1 so
that its rod rests on the seating surface of the
differential case bearing.

Moving dummy pinion 4 with the indicator
right and left, stop it when the indicator pointer
is at 8 minimum value of "a," (Fig. 3-75) and write
down the reading. Repeat this operation on the seat
ing surface of the other bearing and find the value
of ”52*.




Pig. 3-75. Taking Measurements to Determine

Tr" “ness of Drive Pinion Adjusting Ring:

1 - dummy pinion A.70184; 2 - gauge A.95690 with
indicator; 8, and a, -~ distance from dummy pinion
face to journals of differential bearings

Pig. 3-76. Pinal Drive Gears:
1 - ring gear; 2 ordinal numter; 3 - correction

to nominal position in hundredths of a millimeter;
4 »rive pinion

Determine thickness "S" of the drive pinion
djusting ring; this thickness is the algebraic
ifference of "a" and mb".

S=a->%

here: & - arithmetical mean of the distances from
the faces of dummy pinion 1 (Fig. 3=T75)
to the journals of the differential
bearings.

b - deviation of the drive pinion from the
nominal position in millimeters. The
value of deviation is marked on the
drive pinion (Fig. 3-76) in the hund-
redth fractions of a millimeter with a
plus or minus sign.

oI

Fig. 3-77. Installing Rear Bearing
Inner Cone on Drive Pinion:
1 - roller bearing c'one; 2 -
driver A.70152;

ring; 4 - drive pinion

3 = adjusting

In determining the thickness of the adjusting
ring the sign and the unit of measurement of "b®
should be taken into account.

Example. Let the value of "a" found by the
indicator be 2.91 mm ("a" is always positive) and
the deviation of the drive pinion given 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= =14 x 0.01 mm = -0.14 mm

Now find the thickness of the pinion adjusting
ring in millimeters:

S=8~-b=2.,9"m - (-0.14 mm) =
2 2.91 m + 0.14 mm = 3.05 mm

In this case install the adjusting ring
3.05 mm thick.

Put the adjusting ring of the required thick-
ness on the drive pinion and, using driver A.T0152
(Fig. 3-77), install the reer bearing inner cone
removed from dummy pinion A.70184. Put in position
the spacer bushing.

Caution

During repairs of the rear axle final drive
be sure to use a new spacer bushing if the housing,
gears, or the pinion bearinés have been replaced.
If, however, these parts have not been replaced,
the o0ld spacer bushing may be used.

Insert the drive pinion into the final drive
housing and put in place the inner cone of the
front bearing, the oil slinger, gland, drive pinion
flenge, and the washer.

Screw the nut on the drive pinion extension,
lock the pinion flange and tighten the nut with a
torque specified below.




Preloading of Drive Pinion Beerings

It is essential that the drive pinion bearings
be properly preloaded in order to limit the axial
displacement of the pinion under working loaeds.
This preloading is checked by dynemometer
02.7812.9501 (Fig. 3-78) which measures the anti-
torque moment of the drive pinion.

The entitorque moment determines the degree
of bearing tightening. This moment should be
157 - 196 Necm (16-20 kgf.cm) for new bearings and
39.2 - 58.8 N.cm (4 - 6 kgf.cm) for the bearings
after a Tun of 30 km and more.

Tighten the flange nut with & torque of
118 - 255 N.m (12 - 26 kgf.m), periodically check-
ing with a dyneamometer the resistance of the bear-
ings to rotation of the drive pinion. .

To check the esntitorque moment place the
dynamometer on adapter sleeve 3 (Fig. 3-79), set
index 2 (Pig. 3-78) to the 196 N.cm (20 kgf.cm)
scale division and turn hendle 4 a few revolutions
clockwise. When turning the pinion see that
movable index 1 does not go beyond index 2 and
reads not less than 157 N.cm (16 kgf.cm).

If the antitorque moment is under 157 N.cm
(16 kgf.cm) or 39.2 N.cm (4 kgf.cm) for the bear-
“ings after 30 km of run, tighten the pinion flange
nut without exceeding the prescribed preload and
recheck the antitorque moment of the drive pinion.

Fig. 3-78. Dynamometer 02.7812.9501:

1 - movable index; 2 - torque-limiting index;

3 - body; 4 - handle; 5 - ber with end-piece in-
serted into adapter bushing

Pig. 3-79. Checking Preload of Drive Pinion Bear-
ings:

1 - dynamometer 02.7812.9501; 2 -~ housing;

3 - adapter sleeve

If the antitorque moment exceeds 196 N.cm
(20 kgf.cm) or 58.8 N.cm (6 kgf.cm) for bedded-in
bearings, this being traced to an excessive pre-
load of the bearings, replace the spacer sleeve
by & new one since it has been overloaded and dis-
torted to a point which denies the possibility of
correct adjustment. Having replaced the spacer
sleeve repeat the assembly operations performing
appropriate adjustment and checks.

Installation of Differential Case

Assemble the differential case complete with
the bearing outer cups and install it into the
housinge.

Instell two adjusting nuts 4 (Fig. 3-80) so
that they contact the bearing éups.

Install the bearing covers end tighten the

fastening bolts with a torque-indicating wrench.

Fig. 3-80. Checking Preload of Differential Case
Beerings with Gauge A.95688/R:

1 - gauge screw; 2 - wrench 4.55085; 3 - ring
gear; 4 - adjusting nut; 5 - intermediate lever;
6 - fastening screw; 7 - indicator bracket;

8 = bracket screw; 9 - bearing preload indicator

Adjusting Preload of Differentisl Cese
Bearings and Backlash of Final Drive Gears

These operations should be carried out concur~
rently, using gauge A.95688/R and wrench A.55085.
Secure the gauge on the final drive housing

-(Fig. 3-80) by turning screws 1 end 6 into the

holes for the bolis which fasten the edjusting nut
locking plates.

Move bracket 7 along the guide until lever 5
comes in contact with the externel side surface of
the cover end draw up screw 8.

Loosen screws 1 and 3 (Fig. 3-81) and set
bracket 4 so that the rod of indicator 2 rests on
the tooth flank of the ring gear ai the tooth edge;
then draw up screws 1 end 3.




Pig. 3-81. Checking Backlash of Final Drive Gears
with Gauge A.95688/R:

1 - bracket screw; 2 - backlash indicator; 3 - indi-
cator clamping screw; 4 - indicator bracket;

5 -~ fastening screw; 6 - ring gear
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Pig. 3-82. Checking Preload of Differential Case
Bearings:

D - distance between differential bearing covers;
1, 2 = adjgsting nuts

Adjust the pinion~to-gear backlash prelimi-
narily to 0.08 - 0.13 mm by turning the adjusting
nuts. Check the backlash with indicator 2, at the
same time rocking ring gear 6. This should be done
without preloading the bearings. The adjusting nuts

3

must only touch upon the bearings otherwise the
preload reading will be wrong.

Tighten two bearing adjusting nuts successively
and uniformly. This will make the differential bear-
ing covers move apart thus increasing distance "D*
(Pig. 3-82). This increase of distance "D" will be
registered by indicator 9 (Fig. 3-80) whose rod is
pressed upon by lever 5. Tighten the bearing adjust-
ing nuts to increase distance "D" (Pig. 3-82) by
0.14 - 0.18 mnm.

Having adjusted the correct preload of the 'dif-
ferential cage bearings, check finally the backlash
of the final drive gears. It must remain unchanged.

If the backlash in greeter than 0.08 - 0.13 mm,
shift the ring gear towards the pinion; shift it
away, if the backlash is smeller. In order to retain
the preset preload of the bearings, move the ring
gear by tightening one of the bearing adjusting nuts

and loogening the other nut through the same angle.

For accurdate performance of this operation
watch the readings of indicator 9 (Pig. 3-80) which
reads the previously adjusted preload of the bear-
ings. Tightening one of the nuts will change the
indicator reading because distance "D" between the
covers (Fig. 3-82) will increase and so will the
preload of the bearings. Therefore, keep loosening
the other nut until the indicator pointer returns ’
to the initial position.

Having moved the ring gear, check the back-
lash by indicator 2 (Fig. 3-81). Repeat the
edjustments if the backlash is other than required.

Remove gauge A.95688/R, install the loecking
plates of the adjusting nuts and fasten them by
bolts with spring washers. The spare locking
plates are aveilable in two types, with one or
with two lugs to suit the position of the nut slot.

The final drive units can be adjusted and
repaired on a special stand which is algo 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.

Checking Tooth Contact of Fiﬁal Drive Gears

The final check of the final drive gears for
proper meshing is carried out on a stend as
follows:

~ set the adjusted final drive on the stand
and coat the working surfaces of the ring gear
teeth with & thin layer of lead oxide;

- start the staend; brake the rotating axle-
shafts by the stand levers so as to leave the
traces of contact with the pinion teeth on the
ring gear teeth;

- reverse the rotation of the stand and, brak-
ing the gears, obtain the contact traces on the
other side of the ring gear teeth which corresponds
to the backward movement of the car.

The tooth contact is considered correct if the
contact pattern is located uniformly on boté gides




Fig. 3-83. Tooth Contact of Pinal Drive Gears:

I- fofward; II - reverse; & and b - wrong tooth
contact: shift drive pinion away from ring geer by
reducing thickness of adjusting ring; ¢ and 4 -
wrong tooth contact: shift drive pinion towerds
ring gear by increasing thickness of adjusting
ring; e - correct tooth contact

of the ring gear teeth, nearer to the narrow end
of the tooth, occupying two thirds of its length
and without extending to the tip and the root of
the tooth as shown in Pig. 3-83 "e".

The patterns of wrong tooth contact on the
active surfece of the tootk are illustrated in
Fig. 3-83 nan, nbn’ nen gnd ngn,

Adjustment of the pinion position involving
the replacement of the ring calls for the disas-
sembly 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 differential case roller
bearings, and adjusting the backlesh of the final
drive gears.

Replacement of Drive Pinion Gland

The need for replacing the gland is symptomiz-
ed by a drop of the o0il level in the rear axle
housing ceused by oil leakage through the gland so
that it interferes with normal functioning of the
final 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 leekage.

In case of intensive dripping examine the
glend as follows:

-wpﬁt the cer on a lift or an inspection pit;

~ clean and inspect the breather;

~ unscrew the level check plug and check the
0il level in the rear axle housing; bring the level
to the normal mark, if necessary;

- clean the housing throat of oil and wipe
it dry;

- Jack up the rear axle and put it on
trestles;

~ start the engine, throw in the direct gear
and run the stationary car at 90 - 100 km/h until
the 0il gets heated to 80 - 90 °C (it will take
about 15 min);

- with the direct gear thrown in, at a speed
of 100 km/h determine the emount of oil leaking out
in 15 min.

0il leakage exceeding 5 drops in 15 min
indicates that the glend is damaged.

The faulty gland can be replaced without
removing the final drive from the car, provided the
other final drive parts do not require replacement.

To replace the gland proceed as follows:

-~ drain oil from the rear axle housing;

~ loosen the rear wheel nuts; put chocks under
the front wheels and jack up the rear axle; release
the parking brake and set the gearshift lever in
neutral;

- remove the wheels and brake drums;

~ unscrew the nuts which hold the brake backing
plate to the rear axle beam and withdraw the axle-
shafts from the differential case with a special,
knockout tool;

- disconnect the propeller shaft from the
drive pinion flange and shift the shaft aside;

- using e dynamometer measure the antitorgue
moment of the drive pinion and note its value;

- holding the flange with a special wrench
unscrew the drive pinion flange nut and remove the
flange complete with the weasher;

- take off the drive pinion gland;

- instell a new gland with e mandrel without
cocking;- before installation coat the working sur-
faces of the gland with JluTon-24 grease;

- install the flange with the washer on the
drive pinion and, holding it with a special wrench,
tighten the flange nut, checking periodically with
the dynamometér the entitorque moment of the drive
pinion.

If the initiel antitorque moment was 58.8 N.cm
(6 kgf.cm) and higher, the new one should be
9.8 - 19.6 N.cm (1 - 2 kgf.cm) higher than the

initial one. If, however, the initial antitorque
moment was lower than 58.8 N.cm (6 kgf.cm), tighten
the flange nut until the antitorque moment becomes
58.8 ~ 88.2 N.cm (6 - 9 kgf.cm).

If the nut is>tightened to such an extent
that the antitorque moment is higher than required,
disassemble the final drive, replace the spacer




leeve by a new one, asgemble the final drive and
djust as prescribed under "Assembly and Adjust-
lents".

To essemble the rear axle reverse the disas-
gembly operations.

FRONT AXLE

The design of the front axle is illustrated
» Fig. 3-84.
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ig. 3-84. Front Axle:

-4 guard; 2 - final drive housing lower cover;
- ..live pinion bearings; 4 - differential hous-
1g; 5 = drain plug; 6 - filler and check level
lug; 7 - inner joint housing bearing; 8 - gland;

- wheel drive inner joint housing; 10 - spring
asher; 11 - lockring; 12 - bearing cover;

3 - adjusting nut; 14 - differential case bearing;
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15 - bearing cover; 16 - cover bolt; 17 - support-
ing washer; 18 - axle-ghaft gears; 19 - differential
pinion; 20 - final drive housing; 21 - breather;
22 - front axle bracket; 23 - differential pinion
shaft; 24 - adjusting ring; 25 - drive pinion;
26 - bearing gpacer bushing; 27 - drive pinion
gland; 28 - flange

Cont'd

Cause Remedy

Jause JRemedy

Constant Loud Noise on the Move

1. Replace worn o
damaged parts

2. Identify cause of
trouble, repair or
replace final drive

3. Restore oil level,
check for oil leaks from
housing seals

. Wear of gplined joint
vith axle-shaft gears

. Maladjustment, damage
»>r wear of final drive
zears or bearings

3. Low o0il level in
front axle housing

4, Wear or breékage of 4. Replace bearing
inner joint housing

bearing

Noige during Acceleration of Car

1. Replace worn parts,
adjust differential
Jbearings

2. Adjust meshing of

finel drive gears as
-

1. Wear or maladjustment
of differential bearings

2. Meshing of final
drive gears improperly




Cont'd

Cause

j Remedy

adjustéd during repa.':i.rs

3. Damaged bearings of
inner joint housings
4. lack of oil

instructed under "Rear
Axle"
3. Replace bearings

4. Restore o0il level and
check for oil leaks in
axle housing seals

Noise during Engine Braking

1. Wrong backlash in
final drive gears

2. Excessively large

1. Adjust backlash as
instructed under "Rear
Axlen

2. Adjust clearance (see

clearance in drive pinion "Rear Axle"); replace

bearings caused by
loosening of flange nut
oxr wear of bearings

bearings, if necessary

Noise during Acceleration and Engine Breking

1. Drive pinion bearings
worn or broken

2. Wrong backlash of
‘finel drive gears

1. Replace damaged parts

2. Adjust normel back-
lash, replace damaged
perts

Noise on Turns

1. Differential pinions
rotate with difficulty
on shaft

2. Differential pinion
shaft scored

3. Seizure of gears in
differential case

4. Wrong backlash of
- differential gears

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 mat-
ing surfaces of dif-
ferential cese dress
them with fine emery
cloth; replace damaged
parts, if necessary
.4, Adjust backlash

Knocking &t 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 differen-
tiel case

4. Wear of splined joint
with axle-shaft gears

1. Replace final drive
flange and gears

2. Adjust backlash (see
"Rear Axle")

3. Replace differential
case and, if necessery,
pinion shaft

4. Replace worn parts

¢ ause

Cont'd

[ Remedy
0il Leaks

1. Wear or damage of
drive pinion glend

2. Wear of inner joint
housing gland

3. Loose fastenings of
immer joint housing bear-
ing covers or of axle
housing covers, damaged
sealing gaskets

1. Replace glend
2. Replace gland
3. Tighten nuts and

bolts, replace sealing
gaskets

REMOVAL AND INSTALLATION

Place the car on a 1lift or an inspection pit
and raise its front end.

Remove the sway eliminator bar, the braces of
the suspension crossmember and the protective
shield of the engine sump. Disconnect the shock
absorbers from the lower wishbones and detach the
front propeller shaft from the drive pinion flange
of the front exle final drive.

Compress the suspension spring, detach the
ball joint from the lower wishbone and remove the
spring, relieving it gently of the loed. Discon-
nect the steering rods from the knuckle arms.

Take off the cep and unscrew the nut of the
wheel hub bearings.

Perform the same operations on the other side
of the suspension. )

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 exhausi
manifold and ease the pipe down.

Unscrew the nuts which fasten the engine
front mount pads to the brackets of the front
suspension crossmember,

Supporting the front axle, unscrew the bolt
which fastens R.H. bracket 22 (Pig. 3-84) to the
engine and two nuts fastening the front axle at
the L.H. side.

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 tighter
the nuts and bolts with the torques specified in
the Appendix.

Fill the front axle housing through the
filler hole with trensmission oil TAK-I7H; the
0il level should reach the lower edge of the hole.

DISASSEMBLY

Instell end fasten the front axle on a repai:
stand. Unscrew plug 5 (Fig. 3-84) and empty the




housing, then do the following on both ends of the
front axle:

= unscrew the nuts of cover 12 of inner Jjoint
housing bearing 7 aend take out the Joint taking
care not to damage the sealing gasket;

= Tremove lockring 11 and spring washer 10,
pPress bearing 7 off inner Jjoint 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.

Disessemble the front axle final drive fol-
lowing the procedure described in the "Reer Axle"
chapter.

INSPECTION

Examine the parts following the recommenda-
tions given in the "Rear Axle" -chapter and, addi-
tionally, make sure that:

- the ball bearing of the inner Joint housing
is »<ther worn nor damaged (replace the bearing
if - radial clearance exceeds 0.05 mm);

- the imner joint housing is not distorted
and its mounting surfaces are not damaged;

- there are no scores and dents in the slots
of the inner joint housing;

- there are no wear or cracks on the housing
mounting surfaces.

Replace any worn and damaged parts by new
ones.

ASSEMBLY

Prior to assembling refer to the marks on the
final drive gears to make sure the gear ratio is
equal to that of the rear axle final drive,

Assemble and adjust the front axle final
drive in the manner prescribed in the "Rear Axle"
chapter and see that distance "D» (Fig. 3-82) is
increased by 0.08 - 0.11 mm. To adjust the final
drive use bracket 67.8701.9508 with a measuring
tip and wrench 67.7812.9520,

Instaell bearing cover 12 with gland 8 on
inner joint housing 9 (Fig. 3-84), then press-fit
bearing 7. Install spring washer 10 and lockring 11.

Install .front axle bracket 22 on the R.H.
housing of the inmer Jjoint, together with the cover,

Instell the assembled inner joint into the
housing, first slipping sealing gaskets on the
studs. Screw on the nuts of the Joint bearing
covers. '

FRONT WHEEL DRIVE

The front wheels receive the torque from the
front driving axle via two joints interconnected by
shaft 4 (Fig. 3-85). The outer joint (constant
veloéity Jjoint) consists of housing 13, holder 11,
cage 8 with balls 10, lockring 12 and thrust
ring 7. Holder 11 is connected with housing 13 by
the balls which enter the slots of holder 11
arranged radially, and into the housing slots. The
holder is slipped on the splines of shaft 4 all the
way to bear against thrust ring 7 and is secured by
loc” Mg 12. When compressed, this ring pasgses
free.y through the splined hole of holder 11 which
contributes to easy connection and disconnection of
the joint and shaft 4.

" The Joint is protected against ingress of

dirt and moisture by boot 6 which, in its turn, is

protected against mechanical damage by cover 5, The
boot is held on shaft 4 and on the joint housing by
clamps 9.

The inner joint differs from the outer one in
that it has straight slots. Axial displacement of
the joint parts in the housing is limited by wire
retainer 2.

The parts of the inner joint and some outer
Jjoin'ts are divided according to size into several
assembly groups; therefore not a single part of the
Joint may be replaced individually. Thebjoint should
be replaced as an integral assembly. The parts that
may be replaced separately are boot covers 5 and
boots 6, clamps 9, ring 3, retainer 2.

1 Z 3 4 95 6 7 8 9 10 1 12 13
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*ig. 3-85. Front Wheel Drive:
! - inner joint housing; 2 - retainer; 3 - boot
ring; 4 ~ front wheel drive shaft; 5 - boot cover;
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6 - boot; 7 - holder thrust ring; 8 - cage;
9 ~ clamp; 10 - ball; 11 - outer Joint holder;
12 - lockring; 13 - outer joint housing '




TROUELE SHOOTING - take thrust ring 7, boot 6 and cover 5 off
shaft 4;

Gause | Remeay - shift the boot and cover of the inner joint
- along the shaft, remove retainer 2, take shaft 4
complete with the holder, cage and balls from

Noise and Knocking of Front Wheeli on the
Move (Paerticularly on Turns)

1. Wear of outer or 1. Replace worn or housing 13
inner joint parts damaged joints

2. Distortion of wheel 2. Straighten or replace

drive shafts shafts

Leakage of Lubricant

Damage or fracturing of Replace lubricant in

boots of inmer or outer jo:‘mt' and protective

Jjoints boot. If joint parts are
worn or damaged, replace
Joint assembly

Pig. 3~86. Front Wheel Drive Quter Joint Parts:
1 - joint housing; 2 - cage; 3 - holder; 4 - ball

REMOVAL AND INSTALLATION

Removal. Put the car on & lift or inspection
pit, apply the parking breke and perform the fol-
lowing operations on both sides of the car:

- raise the front end of the car and put
trestles under it;

- disconnect the shock absorber from the
lower wishbone;

- compress the suspension spring and discon-
nect the ball joint from the lower wishbone;

- remove the wheel hub cap and unscrew the
hud bearing nut, then the nuts of the inner joint
housing bearing cover;

- unscrew the bolt of the front axle suspen~
sion 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 damage to boots 6 and covers 5 with a
view to examining the parts and checking the
quality of lubricant.

Proceed as follows:

- unclamp and remove clamp 9 (Fig. 3-85) from
rubber boot 6;

-~ unclamp the inner clamp which fastens
cover 5 and boot 6 on shaeft 4 and shift the cover
with boot along the shaft to ensure access to
Jjoint holder 11; ’

~ Imock holder 11 off the shaft with a drift
end hammer;

Caution

To prevent wedging of lockring 12, take care
not to cock the holder by selecting properly the

force and direction of the blow. Fig, 3-88. Removing Cage Complete with Holder from

Joint Housing
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Fig. 3-89. Removing Holder from Cage

- knock the holder of the inner joint off

4 with & drift and a hammer;

- take off the thrust ring and shift the boot
off the shaft;

-~ wash the inner spaces of the joint housings
and other pérts.

The most complicated and important are the
operations related to disassembly and assembly of
the outer joint whose parts are illustrated in
Pig. 3-86.

Observance of the below-stated rules
ensure a high standard of disassembly and

. Mark the holder, cage and housing of
joint with paint to define their relative
tions. Clamp the outer joint in a vice as shown in
Fig. 3-87. Incline the holder 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
8 goft-metal screwdriver out of the cage. Then turn
al%/jge parts so that the next adjacent ball comes
to : game pogition 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 caege or holder
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 holder in such a
manner that the elongated holeg of the cage face

she

will
assembly.
the
posi-
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the projections of the joint housing (Fig. 3-88)
and withdraw the cage complete with the holder.

Take the holder out of the cage; for this pur-
pose arrange one of the holder projections in an
elongated hole of the cage (Fig. 3-89) and then
roll out the holder towards the straight edge of
the hole. Wash and airblast all the parts of the
Joint.

Assembly. Assemble the outer joint in the
reverse order of disassembly operations, bearing
in mind the following:

~ before assembly coat all the parts lightly
with grease [[PYC-4 or Molykote VN 2461c;

- when installing the cage complete with
holder into the joint housing align the marks made
before disassembly and set the circular recess of
the holder (for the thrust ring) towards the shaft;

- while installing the balls into the cage,
incline the holder to an angle approx1mate1y tw1ce
as large as that of the cage;

- £ill the joint with 75 cm° of one of the
greases mentioned above;

~ before striking shaft 4 (Fig. 3-85) for
connecting it with inner holder 11, install lock-
ring 12 strictly on the centre and then strike
smartly the end of the shaft down; the compressed
lockring will slide through the splined hole of the
holder;

- press-fit the ring of the joint housing
gland with mandrel 67.7853.9533.

After assembly it may happen that the holder
gets locked when the shaft is rocked and the joint
does not rotate. This should not be regarded as
improper assembly because there will be no such
locking when the joint rotates in service.

Using the procedure described above disas-
semble the inner joint completely. The holder
should be removed towards the larger diameter of
the cage.

Assemble the inner joint by reversing the
disassembly operations end aligning the marks made
before disassembly. The elongated tapered part of
the cage should face shaft 4.

During assembly pack the joint with 15¢ cm°
of one of the above-mentioned greases.

Install the joint boots with mandrel
67.7853.9537. ]

If there is no kmocking and vibration and the
boots are intact, the front wheel drive should
better be left without disassembly.
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RUNNING GEAR

TROUBLE SHOOTING

Cause

J Remedy

Suspension Noisy and Knocking on the Move

1. Shock absorbers
faulty

2. Loosening of sway
eliminator bar bolts

3. Wear of wishbone
silent blocks

4. Shock absorbers
loosely fastened or rub-
ber bushes of their lugs
are worn

5. Wear of wishbone ball
joints

6. Excessive cleatrance
in wheel bearings

7. Heavy unbalance of
wheels

8. Deformation of wheel
discs

9. Spring weak or broken
10. Wear of rubber bush-
ings of rear suspension
radius rods

11. Bumps of rear suspen-
sion caused by demsage

of compression buffers
12, Frequent bumps of
rear suspension ceused
by overloading of rear
axle

1. Replace on repair
shock absorbers

2. Tighten sway elimina-
tor bar bolts and nuts;
replace rubber pads, if
worn

3. Replace silent blocks

4. Tighten bolts and
nuts, replace bushes in
shock absorber lugs

5. Replace ball joints

6. Adjust clearance or
replace bearings

7. Have wheels balanced
8. Replace wheel discs
9. Replace spring

10. Replace bushings
11. Replace damaged

buffers

12. Relieve load on
rear axle

Front Wheel Alignment Angles Fail to Be

Adjusted

Distortion of lower
wishbone shaft or of
wishbones

Replace shaft or wish-
bones

Car Pulls Sideways

1. Non-uniform tyre
pressure

1. Set correct tyre

pressure in all wheels

100

Cont'd
Causge Remedy
2. Wrong front wheel 2. Adjust
alignment angles
3. Wrong clearance in 3. Adjust

front wheel bearings

4. Distortion of wish-
bones

5. Non-uniform resilien-
ce of suspension springs
6. Incomplete release

of wheel brakes

7. Considerable dif-
ference in wear of tyres
8. Heavy unbalance of
front wheels

9. Displacement of rear
axle caused by deforma-
tion of rear suspension
radius rods

4. Replace distorted
wishbones

$. Replace weak spring
6. Correct defect
7. Replace worn tyres

8. Balance front wheéls

9. Straighten out or
replace radius rods

Front Wheel Shimmy

1. Tyre pressure other
than normal

2. Excessive clearances
in wheel hub bearings
3. Shock absorbers
inoperative

4. Loose nuts of ball
joint pins

5. Wrong front wheel
alignment angles

6. Wear of wishbone
shaft silent blocks

7. Heavy unbalance of
wheels

8. Wear of wishbone
ball joints

1. Set correct tyre
pressure
2. Adjust clearances

3. Replace or repair
shock absorbers
4. Tighten nuts

5. Adjust

6. Replace silent blocks

7. Check and balance
wheels
8. Replace joints

Frequent Suspension Bumps

1. Weakening of suspen~
sion springs

1. Replace springs by
new ones




Cont'd

Cause

Remedy

2. Shock absorbers
inoperative

3. Distortion of wish-
bones

2. Replace or repair
shock absorbers

3. Replace distorted
wishbones

Exceésive Clearance in Ball Joints

Friction surfaces of
ball joint parts worn
with dirt penetrating
ingide through loose or
damaged rubdber boot

Irregular Wear of

Replace ball joint and
boot

Tyre Treads

1. Excessive speed on
turns

2. Heavy wear of suspen-~
8 joints and bushings
3. unbalance of wheels
(worm spots uniformly
arranged over circum-
ference, on extreme
tread ribs or, after
prolonged driving on
unbalanced wheels, on
central ridb too)

4. Non~uniform braking
of wheels

5. Shock absorbers
inéperative

6. Wrong camber (wear of
tread inner ribs)

7. Underinflated tyres
(heavy wear on extreme
ends of tread)

8. Overinflated tyres
(b—<y wear of central
$1 4 rid)

9. Insufficient toe-in
of front wheels (wear
of tread inner ribs)

10, Excessive toe-in of
front wheels (wear of
tread outer ribs)

1. Reduce speed
2. Repeair 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

Wheels Wobble

1. Wrong balancing of
wheels:
(&) non-uniform wear
of tyre tread over
circumference
(b) shifting of
balance weights and
tyres during
mounting

1. Do the following:

(a) balance or
replace wheels

(b) balance wheels

I01

Cont'd

Cause

[Remedy

(¢) deformation of
wheel rim

(d) damaged tyres

2. Excessive clearance
in wheel hub bearings

(c) true up 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. Poreign hard par-
ticles get on gland
sealing edges

3. Nicks, notches,
scores on-rod; complete
wear of chromium coating
4. Loosening of reservoir
nut

5. Reservoir damaged in
sealing ring zone

6. Reservoir sealing
ring shrunk or damaged
7. Too much fluid in
shock absorber

1. Replace gland

2. Wash shock absorber
parts, replace or fil-
trate fluid

3. Replace worn or

- damaged rod and gland

4. Tighten up nut

5. Replace or repair
reservoir

6. Replace ring

7. See that shock
abaorber contains
prescribed amount of
fluid

Insufficient Resistance of Shock Absorber

during Rebound Stroke

1. Poor tightness of
rebound or bypass valve
2. Piston ring broken
or stuck in groove

3. Lack of fluid caused
by leaks

4. Piston or cylinder
scored

5. Wear of hole in
guide bushing

6. Fluid contaminated
with mechanical
impurities

7. Weakening of rebound
valve spring

1. Replace or repeir
faulty valve parts

2. Replace ring or
eliminate its sticking
3. Replace faulty parts
and fill shock absorber
with fluid

4. Replace damaged parts,
replace fluid

5. Replace guide bushing

6. Wash all parts,
replace fluid

T. Replace spring

Insufficient Resistance of Shock Absorbexr

during Compression Stroke

1. Poor tightness of
compression valve

2. Tack of fluid due to
leaks

3. Wear of guide bushing
and rod

1. Replace or repair
damaged parts

2. Replace damaged parts,
add fluid

3. Replace worn parts by

new ones
)




Cont'd

Cont'd

Cause

Remedy

4, Fluid contaminated
with mechanical
impurities

5. Wear or damage of
compression valve discs

4. Wash all parts,
replace fluid

5. Replace dameged parts

Shock Absorber Knocks and Squeaks

1. Wear of rubber bushes
in lugs ’

2. Deformation of dust
shield caused by impacts
3. Lack of fluid caused
by leaks

4. Loosening of reser-
voir and piston nuts

5. Jamming of rod due to
deformation of cylinder,
reservoir or rod

6. Loosening of shock
absorber fastening nuts
7. Breaking of shock &b~
sorber parts

1. Replace bushes

2. Replace or repair
dust shield

3. Replace damaged
parts, add fluid

4, Tighten up nuts

5. Replace or true up
defective parts

6. Tighten up nuts

7. Replace damaged parts
by new ones

Heavy Vear of Tyre Treads

1. High speed motoring

1. Choose correct speed
to suit road conditions

Cause

Aeremady

2. Excessively sharp
accelerations with slip-
ping of wheels

3. Unduly frequent use
of brakes

4. Vrong front wheel
alignment angles

5. Excessive clearances
in wheel hub bearings

6. Car overloaded

7. FPailure to inter-
change wheels as recom-
mended in Operating
Instructions

Tyres Squeal on

2. Avoid sharp accelera-
tions

3. Use brakes skill-
fully
4. Adjust

5. Adjust

6. Do not overload car
above limits indicated
in operating instruc-
tions

7. Interchange wheels
as recommended in
Operating Instructions

Turms

1. Wrong tyre pressure

2. Wrong front wheel
alignment angles

3. Distortion of suspen-
sion wishbones, cross-
member or body front end
parts

1. Set correct tyre
pressure
2. Adjust

3. Replace distorted
parts, straighten body
front end perts

FRONT SUSPENSION

The degign of the front suspension is shown

in Fig. 4-1.

INSPECTION OF FRONT SUSPENSION PARTS

During each round of maintenance and repairs

adjusted with washers, though the other elements
of the suspension are in order, replace the crosg-

member.

The silent blocks should he examined as

follows:

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 road obstackles or car bodj,
distortions of the lower wishbone shafts, crossmem-
ber or suspension wishbones and body front elements
and check the condition of the ball joints and
silent blocks.

Distortion of the lower and upper wishbone
shaft is checked visually.

Distortion of the front suspension cross-
member is determined by measuring the distance
between the outer surfaces of the crossmember brac-
kets in the zone of the upper wishbone shaft fasten-
ing bolts. This distance should be 736+1.5 mm.

If the crossmember is distorted to such an ex-
tent that the wheel alignment angles cannot be
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~ make sure there is no deformation of the
suspension wishbones, lower wishbone shaft, and
suspension crossmember; then jack up the front
wheels of the car;

- measure radial displacement A (Fig. 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 is fractured or bulged on
one side;

-~ if rubber is undercut and worn on silent
block faces;

- if radial displacement A of the outer bush-
ing relative to the inner one exceeds 2.5 mm;

- if distance B goes out of 3 ~ 7.5 mm
limits.
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Fig. 4-1. Front Suspension:
1 - front suspension crossmember; 2 - lower wish-
bone shaft; 3 - lower wishbone silent block;
4 - lower wishbone; 5 ~ lower wishbone adjusting
,—ashers; 6 - lower wishbore shaft bushing;
. - crossmember bracket; 8 - suspension spring
lower seat; 9 - suspension spring; 10 - compres-
sion buffer support post; 11 - compression buffer;
12 - compression siroke stop; 13 - shock absorber
lower bracket; 14 - shock absorber; 15 - away
eliminator bar; 16 - rubber pad; 17 - sway elimi-
nator ber holder; 18 - lower ball Joint; 19 -
wheel bub; 20 - brake disc and wheel bolt;
21 - tapered bushing; 22 - cap; 23 =~ outer con-
stant velocity universal joint housing extension;
24 - gland bushing; 25 - gland; 26 - mud deflect-
ing ring; 27 - wheel hub bearings; 28 = brake
disc; 29 - steering knuckle; 30 - front brake

If distance B goes beyond the above-gpecified
limits, check silent block press-fitting in the
wishbone socket.

The clearance in the upper ball joints should
be checked as follows:

13
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guard housing; 31 - ball joint pin; 32 - boot;

33 - bearing; 34 - ball pin seat holder; 35 - ball
pin bearing housing; 36 - sway eliminator bar
fastening plate; 37 - washers; 38 - tension member;
39 - tension member bracket; 40 -~ body sidemember;
41 - upper ball joint; 42 - shock absorber rod
pad; 43 - shock absorber rod; 44 - washer;

45 - shock absorber bracket; 46 - suspension
upper wishbone; 47 - rebound buffer bracket;

48 - rebound buffer; 49 - suspension upper wish-
bone shaft; 50 - adjusting washers; 51 - upper
wishbone shaft bolts; 52 - suspension spring upper
support; 53 - suspension spring upper seat;

54 ~ spring insulating gasket; 55 - tension mem-
ber-to-crossmember bracket; 56 - thrust washer;

57 - rubber bushing; 58 - outer bushing;

59 - inner bushing; 60 -~ thrust bushing

- put the car on & level horizontal hard-
surface floor;

~ jack up the R.H. (L.H.) front side of the
car and take off the wheel;

-~ put a 230 mm-high wooden block u'x_).der the
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Fig. 4-2. Examining Pront Suspension Wishbone
Silent Block:

1 ~ rubber bushing; 2 - outer bushing; 3 - shaft
nut; 4 - wishbone shaft; 5 - joint thrust washer;
6 - inner bushing

Fig. 4-3. On-Car Checks of Clearance in Suspension
Upper Ball Joints:

1 - upper wishbone; 2 - indicator; 3 - upper ball
joint housing; 4 - indicetor bracket; 5 - lever;

6 - torque~indiceting wrench; 7 - block

lower wishbone 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, remove it with a file to prevent measurement
errors;

- secure indicator bracket 4 (Fig. 4-3) on
the upper end of the steering knuckle;

- set indicator 2 in the centre of the sphere
of upper ball joint housing 3 with a small
preliminary tension and then align the zero divi-
sion of the indicator scele with the pointer;

~ secure 0.7 m long forked lever 5 on the
upper wishbone of the front suspension;

~ build up a load of 196 N.m (20 kgf.m) in
the verticel direction with torque-indicating
wrench 6 (294 N on the end of the forked lever)
first for pushing the ball pin into, then for
pulling it out of, the joint housing;

A - register the respective maximum deflections
of the indicator pointer;

- calculate the values of the clearance in
the upper ball joint by summing 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 sperial stands as instruct-
ed in their Operating Instructions.

Caution

The checks of the wheel alignment angles are
mendatory after replacement or repairs of the
suspension parts which may disturb the angle
settings.

Check and adjust the wheel alignment angles
on & car under a static load of 3140 N (320 kgf)
which corresponds to the weight of four men and a
40-kg load in the trunk.

The alignment engles should be as follows:

~ cember 0°30' + 20';

- caster 3930' + 30';

- toe-in 3 + 1 mm.

Prior to adjustment check the following:

~ tyre pressure;

- axiel clearance in front wheel hub bearings;

-~ condition of shock absorbers (absence of

rod jamming);

- radisl and axial wobble of tyres;

~ clearance in suspension ball joints;

- steering wheel play.

Eliminate any discovered defects and make
necessary adjustments.

After instelling the car on a stand, directly
before checking the alignment angles, “pump" the
car suspension, by pushing down first the rear
then the front bumper two or three times with &
force of 392 ~ 490 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 tﬁe
caster angle comes out of the dbove-specified
limits, change the number of adjusting washers 50
(Fig. 4-1) installed between the upper wishbone
shaft and the crossmember bracket (see Table 4-1).

To adjust the caster angle:

= unscrew the nuts holding the upper wishbone
shaft and transfer the washers from one bolt to the
>ther until the angle is ag pPrescribed. The caster
ngle increases when the washers are transferred
‘rom the rear bolt to the front one and vice versa;

- turn on the nuts with a torque-indicating
vrench and check for correct caster angle.

Camber angle. If the camber angle is other
hen normal, adjust it by changing the number of
/agshers 50 (Pig. 4-1) installed between the upper
‘ishbone shaft and the crossmember bracket.

To decrease or increase the camber angle,
emove or add the identical number of washers on
oth holts, respectively.

Table 4-1
Adjustments of Camber and Caster by Shims

Number of washers

added or removed Camber Caster
front bolt | rear bolt

+1 +1 +(8142") 0

-1 -1 ~(8142") 0

+1 0 -(71'30") +(20124n)
~1 (o] +(7'30") ~(20124m)
J +1 +(15118") -(25118m)
0 =1 ~(15118") +(25118")
~1 +1 +(27130m) ~(43118")
+1 -1 -(21'36") +(40")

Note. These data refer to washers 0.75 mm
thick. The sign "plus" or "minus" means that a
vast” “must be added or removed, respectively.

Toe-in of front wheels. If the toe-in is
>ther than normal, loosen the clamps of the gide
"ods and turn both sleeves with wrench
7.7813.9504 through the same angle in oppogite
lirections; in this manner the sleeves are turned
n or off, thus changing the length of the side
iteering rods.

On completion of adjustments install the
lamps with their slots facing backwards, with
eximum tolerable tilting by 60° to the horizontal
lane. With the nuts tightened the edges of the
lamp slots'should not meet.

Having adjusted the toe-in check to see that
he wheels and the parts of the steering linkage
o not rub against the adjacent parts of the
uspension and body. Por this purpose turn the
heels all the way back and forth until the pitman
Trm comes to bear against the bolts of the steer-
ng gear case,
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CHECKS AND ADJUSTMENT OF CLEARANCES IN FRONT
WHEEL HUB BEARINGS

To check the clearance remove the cap, loosen
the wheel nuts, then jack up the front end 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.

Pasten gauge 67.7834.9507 with en indicator
(Fig. 4-4) on the steering knuckle so that the
indicator rod 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 (for-
ward and back). Measure the displacement
(clearance) with the indicator.

If the clearance is larger than 0.15 mm
adjust it as follows: : T

- turn off the adjusting nut from the outer
joint housing extension;

- install a new nut or & used nut from
another car and screw it on with a torque of
19.6 N.m (2 kgf.m), at the same time rotating the
hub back and forth two or three times to allow the
bearing rollers to seek their proper places;

- loosen the adjusting nut and tighten it up
agein with a torque of 6.86 N.m (0.7 kgf.m);

Fig. 4-4. Checking Axial Clearance in Front Wheel
BHub Bearings:

1 - indicator; 2 - gauge 67.7834.9507; 3 - lever
67.7820.9521

Fig. 4-5. Tightening and Adjusting Front Wheel Hub
Bearings: ’

A - nut edge; B - mark on washer




- meke 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;

* 4= lock the nut in this position, forcing the
metal on the nut neck into the slots on the end
of the outer joint holder extension.

After adjustments the clearance in the bear-
ing should range from 0.01 to 0.07 mm.

REPLACEMENT OF GREASE IN FRONT WHEEL HUB
BEARINGS

Do the following on both sides of the car:

- Jjack up the front end of the car and remove
the wheel;

- unbend the edges of the brake front guard,
unscrew the bolts of the brake shoe guide and
take the brake caliper off the brake disc, shift-
ing it aside. Do not disconmect the brake hoses so
as to prevent ingress of air into the hydraulic
system and see that the caliper 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 2I (Fig. 4-1);

~ taking care not to damage gland 25, remove
hub 19 complete with the brake disc;

- put a support under lower wishbone 4 and
ease down the front end of the car a little so as
to compress spring g;

- disconnect lower bell joint 18 from the
wishbone;

~ detach shock absorber 94 from lower wishbone 4
end the side steering rod from the arm of gteering
knuckle 29;

~ shift the front wheel drive shaft all the
way towards the front axle;

~ turning steering knuckle 29 relative to
upper ball joint 44 remove the knuckle from univer-
sal joint housing extension 23;

- using handle 67,7853.9535 with washer
67.7853.9540, drive the inner races of bearings 27
from the steering knuckle space complete with dis-
mentling rings end glands 25. Drive out the outer
races of the bearings using 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 old lubricant and wash with
kerosene the inner space of the steering lmuckle,
outer and inner spaces of the hub, constent velo-
city universal joint housing extension and
bearings;

-~ pack 40 g of fresh grease JlUTON-24 into
the bearing cages, apply it in & uniform layer in
the steering lmuckle spaces between the bearings
and lubricate the splines of the joint housing
extension;

- install the bearing inner races, the dis-
mantling rings and press-fit the glands;
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~ put the steering lknuckle on the extension
of the universal joint housing end connect the
ball joint to the lower wishbone;

- secure the shock absorber and comnect the
side steering rod to the knuckle arm;

- install the hub complete with the brake
disc on the joint housing extension and install
tapered bushing 24;

- screw on a new adjusting nut and adjust the
clearances in the wheel hub bearings;

~ install the wheel hub cap with mandrel
67.7853.9528;

- put in place the brake caliper and the
wheel.

Note. In all cases when the nut has been
removed from the extension of the outer joint
housing, replace it by a new one or use a nut
removed from another car.

BALANCING OF VHEELS

The wheels should be balanced on special
stands in accordance with the stand Operating
Instructions. The unbalance can be eliminated by
the use of balance weights held on the wheel rim
by special springs.

REMOVAL AND INSTALLATION OF FRONT SUSPENSION

Install the car on a 1ift or an inspection
prit, apply the parking brake, open the hood and
remove the spare wheel. '

Put chocks under the rear wheels and remove
the front ones.

Using remover tool 67.7824.9516 (Fig. 5-10),
drive the pins out of the steering knuckle arms
and shift aside the steering rods.

Disconnect sway eliminator bar 6 (Fig. 4-6)
from the suspension lower wishbones.

Disconnect tension members 5 from the body
brackets and crossmember.

Detach the shock absorbers from the suspen-
sion lower wishbones.

Remove the engine sump protective shield and
the splashguard.

On each side of the car remove the front
brake caliper without disconnecting the brake
hoses and suspend it so that it does not hang on
the hoses,

Compress the suspension spring to relieve
completely the lower wishbone.

Disconnect the ball joint from the lower wish.
bone and take off the spring, relieving it gently;
repeat the same operations on the other suspension
unit.

Disconnect upper wishbone shaft 49 (Pig. 4-1)
from suspension crossmember bracket 7 and remove
upper wishbone 4¢ complete with the steering
knuckle, wheel hub, front brake and outer joint
housing.




Fig. 4-6. Pront Suspension Mounted on Car. Rear

View:
1 =« lower wishbone; 2 - crossmember; 3 - tension

Note. When removing the upper wishbone shaft,
take a note of the number and location of the
waghers between the upper wishbone shaft and the
crossmember and of the adjusting plates bejween
the crossmember and the body sidemember so as to
return the washers and plates to their previous
places during reassembly.

Disconnect the engine mount rubber pads from
the crossmember brackets.

Put a hydraulic jack with a fixing device
und \the suspension crossmember and, supporting
the engine with cross beam 67.7820.9514 or a hoist,
detach the suspension crossmember from the body
sidemembers, and brackets 47 of the rebound buffers.

Take off crossmember 1 complete with lower
wishbones 4. )

Install the suspension units and parts in the
reverse order of removal operations. The suspen-
sion springs should belong to the same class
(class A - unmarked, class B - black marks on the
coil outer surface). It is permissidle to install
class A springs in the front suspension if the rear
suspension is provided with class B springs.

Having assembled and installed the suspension
check the wheel alignment angles and the toe-in.

DISASSEMBLY AND ASSEMBLY OF FRONT SUSPENSION
UNITS

Disasgembly. If the suspension repairs call
for a complete stripping of its units, this should
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member bracket; 4 - sway eliminator bar-to-body

bracket; 5 - tension member; 6 - sway eliminator
bar

better be begun directly on the car, after removing
the sump protective shield and the splashguard.

Proceed as follows:

- unscrew the nut of the pin of upper ball
Joint 41 (Fig. 4-1) and free the hoses from the
clips;

- unbend the tongues of the guard, turn out
the bolts of the caliper guide and shift it aside
complete with the caliper;

Caution

To protect the hoses against damage, see that
the caliper does not hang on them.

- using remover tool 67.7823.9514, take off
the hudb cap and unscrew the nut of the wheel hub
bearings;

- remove the front whee} hub complete with
the brake disc using remover tool 67.7823.9516;

- remove the guard of the front brake;

- take down the front suspension shock
absorber;

- compress the suspension spring to relieve
completely the lower wishbone, easing the wishbone
down on a support;

- disconnect the ball joint housings from the
suspension lower and upper wishbones and remove
the steering knuckle;

~ relieve gently and remove the. suspension

spring;




Fig. 4-7. Front Suspension Parts:

1 ~ suspension Spring lower seat; 2 - lower wish-
bone; 3 - lower wishbone shaft; 4 - lower wishbone
silent block; 5 - spring; 6 - upper seat; 7- spring
insulating gasket; 8 - compression stroke buffer;

9 - compression stroke stop; 10 - suspension
crossmember; 11 - crossmember bracket bushing;

12 ~ crossmember bracket; 13 - engine mount

=~ using remover tool 67.7823.9515, lmock out
the shaft ang disconnect the lower wishbone from
the crossmember; R IR
- disconnect the upper wishbone shaft from
the crossmember and teke off the shaft complete
with the wishbone;

Note. Before removing the shafts of the upper
and lower wishbones, count the number of washers
on each end of the lower wishbone shaft and on
the bolts of the upper wishbone shaft so as to put
them in their own places during reassembly.

= Temove the crossmember and the rebound
buffer bracket ag described above;

= using remover tool 67.7824.9516, drive the
ball joint pins out of the steering kmnuckle holes.

‘The parts of the front suspension are shown
in Pig. 4-7.

bracket; 14 - spring upper support; 15 - adjusting
washer; 16 - upper wishbone shaft; 17 - upper
wishbone; 18 - rebound stroke buffer bracket;

19 - rebound stroke buffer; 20 - upper wishbone
silent block; 21 - ball Joint; 22 -~ ball pin boot;
23 - bar-to-body bracket; 24 - sway eliminstor
bar; 25 ~ shock absorber; 26 - pad holder;

27 - pad

Assemblx of the front suspension units ig
carried out in the reverse order of disassembly
operations. When assembling the whee] hub, put g
layer of Juron-24 grease into the bearing cages
end apply a uniform layer of thisg grease into the
steering knuckle space between the bearings, 40 F3
bper knuckle.

When installing the crossmember tension
members, screw on the inner nut until the clearanc
between the washer and bracket 3 (Fig. 4-6) is
taken up; turn op the outer nut with & torque
specified in the Appendix.

To avoid wrong distribution of forces in the
silent blocks, turn on the wishbone sghaft nuts
under a static load of the car equal to 3140 N
(320 xgf). Then check end adjust the wheel align-
ment angles and the toe-in,




INSPECTION

Ball joints. Make sure that the ball joint
boots are intact; they should be free of such
defects a3 fractures, cracks, separation of rubber
from metal and leakage of lubricant.

Examine the working surfaces of the ball
joints for wear, turning the ball pin by hand.
Play or jamming of the pin are impermissible.

The condition of the ball joint can be asses-
sed more accurately by the amount of radial and
exial clearances measured with gauge 02.8701.9502.
For this purpose install ball joint 1 (Fig. 4-8A)
into the gauge socket and clamp it with a screw.
Place indicator 2 into the gauge bracket with the
indicator rod bearing against the side surface of
the joint housing, and the indicator pointer at
the zero division.

Insert torque-indicating wrench 3 into the
upper socket of the gauge and, applying a torque
of 195 N.m (20 kgf.m) in both directions, read the
sugrary radial clearance in the ball joint from
int stor 2. If the clearance is larger than
0.7 mm, replace the ball joint by a new one.

Measure the axial clearance in the ball joint
in the same menner, first changing its fastening

I
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Fig. 4-8. Checking Ball Joint on Gauge
02.8701.9502:

1 —-hall joint; 2 - indicator; 3 - torque~indicat-
ing }ench; 4 ~ gauge 02.8701.9502; A - checking
radial clearance; B - checking axial clearance

—{6402 25 kgf
2 A\
S 954 xgf
8o |

Fig. 4-9. Main Data for Checking Pront Suspension
Spring
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in the gauge as shown in Fig. 4-8B. The maximum
permissible axial clearance in the joint is not
over 0.7 mm.

Suspension spring. Examine the springs
thoroughly end replace them by new ones if the
nature ot deformations may render them unfit for
further service.

Compress the spring three times until its
coils close and check its resilience by the
reference points (Fig. 4-9).

Exemine the insulating gaskets and replace
them, if necessary.

Sway eliminator, wishbones, steering knuckle.
Check the sway eliminator bar for distortion and
see that its ends are in one plane. Straighten out
the ber if distortion is slight or replace it, if
heavy.

YMake a close examination of the wishbones,
crogsmember and steering knuckles to see that
they are neither distorted nor cracked.

Replace any cracked and distorted parts.

Front suspension crossmember. Check the
geometrical parameters of the crossmember with
gauging mandrel 67.8732.9501. When the cross-
member is seriously distorted and the front wheel
alignment angles cannot be adjusted by washers
though all the other suspension elements are in-
tact, replace the crossmember.

Silent blocks. The necessity for replacing the
silent blocks is determined in "Inspection of Front
Suspension Parts" above.

REPLACEMENT OF SILENT BLOCKS

Upper wishbone. Install fixture 67.7823.9527
on the shaft between the wishbone lugs and place
the wishbone on mandrel A.47045 (Fig. 4-10). Apply
the press punch to wishbone shaft 1 until silent
block 3 is pressed out of the hole. To press out the
other silent block turn the wishbone over and
repeat the same operation.

The silent blocks of the upper wishbones
are press-fitted with the aid of fixture
67.7853.9519 (Fig. 4-11) clamped in a vice. Place
the wishbone with shaft 1 on fixture 2, put the
silent block on the shaft and drive it into the
wishbone socket with installation tool 3
(A.74177/1). Then repeat the same operations for
driving in the other silent block on the other
side of the wishbone.

Lower wishbone. The silent block can be
driven in and out either on a press with the aid
of fixture 67.7823.9526 or using fixture
67.7823.9517 (Pig. 4-12) installed on the wishbone,
with the head of the fixture screw directed inward.
Press out the silent block by turning in the
screw.

To press-fit, insert the silent block into
the wishbone socket and install fixture
67.7823.9517 (Fig. 4-13) together with cap 3.




1 : | Turning in the fixture screw, press-fit the silent

[ I;_-‘ block into the wishbone socket.
U
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\§ Fig. 4-12. Pressing Out Lower Wishbone Silent
I~
P Blocks:

1 - fixture 67.7823.9517; 2 - silent block

Fig. 4-10. Pressing Out Upper Wishbone Silent
Blocks:

1 - wishbone shaft; 2 - fixture 67.7823.9527;
3 - silent block; 4 - mandrel A.47045

Pig. 4-13. Press-Fitting Lower Wishbone Silent
Blocks:
1 - fixture; 2 - silent block; 3 -~ cap

Fig. 4-11. Press-Pitting Upper Wishbone Silent
3  Blocks:

1 = wishbone shaft; 2 - fixture 67.7853.9519;
3 - installation tool A.74177/1

REAR_SUSPENSION

-

The design of the rear suspension is shown Disconnect the hydraulic breke hose from the

in Pig. 4-14. steel pipe mounted on the axle and take measures
to prevent fluid leasks from the brake system.

REMOVAL AND INSTALLATION Discomnect the brackets of the parking brake

rear cable from the car body, take off the front
cable return spring and, unscrewing the locknut
end the adjusting nut, free the rear <able. Dis-
connect rod 13 (Pig. 4-14) of the rear brake pres-

Removal. Jack up the rear end of the car and
put it on supports. Remove the rear wheels.

Disconnect the propeller shaft from the final
drive pinion flange.
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Fig. 4-14. Rear Suspension:

1 -~ spacer bushing; 2 - rubber bushing; 3 ~ lower
longitudinal radius rod; 4 - spring lower insulat-
ing gasket; 5 - spring lower seat; 6 - compression
stroke buffer; 7 - upper longitudinal radius rod

Fig. 4-15. Rear Suspension Parts:
1 - lower longitudinal radius rod; 2 - rubber bush-
ing; 3 - bracket; 4 - spacer bushing; 5 - upper
longitudinal radius rod; 6 - compression stroke
auxiliary buffer; 7 - spring; 8 - spring upper
seat; 9 -~ compression stroke buffer; 10 - spring
upper insuleting gasket; 11 - shock absorber;

12 - spring lower insulating gasket; 13 = trans-
verga. radius rod

sure regulator from the bracket on the axle beam.

Disconnect the upper ends of shock absorbers 25,
Put a hydraulic jack under the rear axle beam.

Disconnect longitudinal (3, 17) end transverse

(24) radius rods from the brackets on the body,

then lower the jack and remove the rear axle.

III

bolt; 8 - upper longitudinal radius rod bracket;

9 - suspension spring; 10 - spring upper seat;

11 -~ spring upper insulating gasket; 12 - spring
seat; 13 = rod of rear brake pressure regulator
operating lever; 14 - shock absorber lug rubber
bushing; 15 - body floor croasmember; 16 - compres-
sion stroke auxiliary buffer; 17 - upper longitudi-
nal radius rod; 18 - lower longitudinal radius rod
bracket; 19 - transverse radius rod-to-car body
bracket; 20 - brake pressure regulator; 21 - pres-
sure regulator operating lever; 22 - lever support-
ing bushing holder; 23 - lever supporting bushing;
24 - transverse radius rod; 25 - shock absorber

Proceed with disassembling the suspension:

- remove the shock absorbers from the brac-
kets on the rear axle beam;

-~ disconnect the longitudinel and transverse
radius rods from the brackets on the rear axle
beam.




The parts of the rear suspension are shown in
Fig. 4-15.
- Installation. To install the rear suspension
reverse. the removal operations.

Pig. 4-16. Rear Suspension Installation Diagram:
1 - body sidemember; 2 -~ transverse radius rod

bracket; 3 - rear axle beam; X = 152 mm

.

The springs of the rear suspension should
belong to the same class as those used in the
front suspension. In exceptional cases, when
class A (unmarked) springs are used in the front
suspension and such springs are not available for
the rear suspension, class B springs (marked
black) may be used. If the front suspension has
class B springs, the rear suspension must have
only class B springs too.

To avoid damaging and overtightening the
flexible bushings of the radius rod joints and
shock absorbers:

- load the rear end of the car so that
distence "X" from the axle beam to the body side-
member measured at & point located 100 mm from
the transverse radius rod bracket (Fig. 4-16) is
152 mm;

- using a torque-indiceting wrench tighten
the nuts of the bolts of the longitudinal and
transverse radius rods, also the nuts of the pins
which fasten the shock absorbers to the axle beam
and the car body.

iiéééction
Before inspection take care to wash ail the
parts thoroughly.
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Fig. 4-17. Mein Deta for Checking Rear Suspension
Spring

Protect the rubber parts, bushings and protec
tive coatings against contact with solvents in the
course of washing.

Springs. Check the resilience of the spring
by the reference points (Fig. 4-17) first compres-
sing it until the coils close.

Note. According to their length under a load
of 3425 N (350 kgf), the springs are divided into
cless A (longer than 278 mm) and class B (278 mm
or shorter).

The springs of class A are unmarked, while
those of class B are marked black on the external
side of the coils.

Check the springs for deformation. Replace th
spring if its resilience is other than indicated 1
Fig. 4-17 or its deformation may interfere with it
efficient operation.

Exemine the supporting rubber gaskets of the
springs and replace them by new ones, if necessary

Redius rods. Check the following:

- distortion of the rods; straighten them, if
possible;

- lock for cracks on the brackets of the reax
exle beam and car body; repeir the brackets, if
they are cracked;

) — examine the flexible bushings of the radius
rod joints; replace them by new ones, if necessar)
using the set of tools 67.7820.9517.

SHOCK ABSORBERS N

The design of the fromt and rear suspension
shock ebsorbers made at the VAZ autoplant is
shown in Fig. 4-18.

STAND CHECKS

To access the serviceability of a shock
absorber check its performance curve on & dynamo-~
meter test stand.

I12

Take the performence curves in accordance wit
the stand operating instructions after at least
five working cycles at a fluid temperature of
(2045) °C, a flywheel speed of 60 min™' and &
rod travel of 80 mm for the front shock absorber
and 100 mm for the rear one.

The curve on the diagram (Fig. 4-19) should
be smooth; at the transition points between the
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Pig. 4=-18. Front and Rear Suspension Shock
Absorbers:

1 - lower lug; 2 - compression valve body;

3 - compression valve discs; 4 - compression valve
throttling disc; 5 - compression valve spring;

6 - compression valve holder; 7 - compression
valve plate; 8 - rebound valve nut; 9 - rebound
valve spring; 10 - shock ebaorber piston;

11 - rebound velve plate; 12 - rebound valve
discs; 13 - piston ring; 14 - rebound valve nut
washer; 15 - rebound valve throttling disc;

16 - bypass valve plate; 17 - bypass valve

spring; 18 - 1imiting plate; 19 - reservoir;

20 - rod; 21- cylinder; 22 - dust shield; 23 - rod
guide bushing; 24 - reservoir sealing ring;

25 - gland holder; 26 - rod glend; 27 - rod protec—
tive ring gasket; 28 - rod protective ring;

29 - reservoir mut; 30 - shock absorber upper lug;
31 - front suspension shock absorber upper fasten-
ing nut; 32 - spring washer; 33 - shock absorber
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Fig. 4-19. Shock Absorber Performance Curve:
I - rebound stroke foxce; II - compression stroke

force

rebound and compression strokes there should be
no sections parallel to the zero line.
Evaluation of performance curves. The resist-

ance during the rebound and compression strokes is
determined by the maximum ordinates of the corres-
ponding curves.

The peak of the rebound stroke curve on &
scele of 47 N (4.8 kgf) per 1 mm should lie at
the following distances (4) from the zero line:

25 - 32 mm for the front shock absorbers and
23.5 = 30.5 m for the rear ones.

The peak of the compression stroke curve on
the same scale should lie at the following
distances (B) from the zero line: 3,5 - 6.5 mm for
the front shock absorbers and 4.5 - 7.5 mm for the
rear ones.

The reference values of the ordinates on the
curves for the front and rear shock absorbers are
given for cold shock absorbers at a fluid tempera-
ture of (20+5) °C.

After the check remove the shock absorber
from the stand and, if necessary, recondition or
replace the faulty parts.

Repeet the check to meke sure that the shock
absorbers function as they should.

DISASSEMBLY AND ASSEMBLY

Wash the shock absorber on the outside and
clamp it in a vice. )

Note. For clamping the shock absorber and
its parts in e vice use special soft jaws
67.7824.9513-001.

pull the shock absorber rod all the way out,
unscrew reservoir nut 29 (Fig. 4-18) with wrench
A.57034/R, taXe operating cylinder 21 with rod 20
and its parts out of the reservoir. Withdraw the
reservoir from the vice and drain the fluid.

Using wrench 67.7824.9513-005 remove rod
guide bushing 23 from the operating cylinder.
Remove piston 10 with the rod from the cylinder
and drain the fluid. Drive compression valve body
2 with associated parts gently from the cylinder
with a special mendrel.

pad washer; 34 - pad; 35 - spacer bushing;
36 - shock absorber dust shield; 37 - silent block




Clamp the rod with the piston in a vice with
special jaws and unscrew rebound valve nut 8,
Remove giston 10 with bypass and rebound valves,
guide bushing 23, rod gland 26, gland holder 25
and other parts.

Note. To facilitate inspection of the front
suspension shock absorber rod which is covered by
the dust shield, it is good practice to press off
the dust shield too.

Disassemble the compression valve. For this
purpose remove holder 6, then take valve spring 5,
plete 7 and discs 3 and 4 one after another out of
body 2.

To assemble the shock absorber reverse the
disassembly procedure observing the following
requirements:

- having assembled the compression valve make
sure there is free travel of plate 7 and valve
discs;

- press~fit holder 6 on body 2 with a special
mandrel;

- press-fit the compression valve into the
cylinder with mendrel 67.7824.9513-004;

- to facilitate assembly of the rod-mounted
parts use guide 67.7824.9513-003;

- throttling disc 15 of the front shock
absorber has two slots on the outside diameter,
while that of the rear shock absorber, three slots;
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~ tighten the rebound valve nut with a torque
of 9.8 - 14.7 N.m (1 - 1.5 kgfem);

-~ tighten the reservoir nut with wremch
67.7824.9513-002 with a torque of 68.6 - 88.2 N.m
(7 - 9 kgf.m).

INSFECTION OF PARTS

Wash all metal parts with gasoline or keroasene
and leave them to dry; wash rubber parts with luke-
warm water and wipe them with clean cloth.

Check thoroughly to see that the parts meet
the following requirementa:

- the discs of the compression and rebound
valves and the plate of the bypass valve should not
be distorted; the plate of the bypass valve should
be flat, true to 0.05 mm;

~.the working surfaces of the piston, piston
ring, rod guide bushing, cylinder and valve parts
should be free of scores and nicks that may affect
adversely the normal functioning of the shock
absorber;

- the springs of the rebound and compression
valves should be intact and sufficiently resilient;

- the compression valve discs should be in-
tact and not seriously worn;

- it is good prectice to replace the gland
by a new one during repairs.

Replace all defective parts and proceed with
assembling the shock absorber.




Section V
STEERING GEAR

~ The design of the steering gear is shown in ing. The figures in the text are given for both
Pigs 5-1, 5-2. versions, the asterisk (%) referring to the version
The roller of the pitman arm shaft may be in- with the needle bearing.
stalled either on & needle bearing or a ball bear-
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Pig. 5~1. Steering Gear:

1 - side steering rod; 2 -~ pitman arm; 3 - centre
steering rod; 4 - idler axm; 5 - adjusting sleeve;
6 - sugpension lower ball joint; 7 - R.H. steering
knuckle; 8 - suspension upper ball Jéint; 9 - R.H.

knuckle arm; 10 - idler arm bracket; 11 - upper gear case; 17 - intermediate steering shafi;
shaft bearing; 12 - steering shaft bracket; 18 - steering shaft casing; 19 - steering wheel;
13 - lock bushing; 14 - steering shaft bracket 20 - universal joint tie-bolt; 21 - car body
pipe; 15 = upper steering shaft; 16 - steering sidemember

TROUBLE SHOQOTING
Cont'd

Cause Remedy Cause ] Remedy

Excessive Steering Wheel Play 3. Excessive play in 3. Replace steering rods
] . steering rod ball joints or their heads

1. Loosening of steering 1. Draw up nuts 4. Excessive clearance in 4. Adjust

gear case bolts ) front wheel hub bearings

2. Loosening of steering 2. Examine and tighten 5. Excessive roller-to- 5. Adjust e

rod ball pin nuts nuts _ worm backlash

I1S
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Pig. 5-2. Steering Mechanism, Sectionalized:

1 - adjusting screw plate; 2 - piitman arm shaft
adjusting screw; 3 - adjusting screw nut; 4 - oil
filler plug; 5 - cover; 6 - worm; 7 - steering
gear case; 8 ~ pitman arm; 9 - pitman arm-to-shaft
nut; 10 - spring washer; 11 - gland; 12 - bronze
bushing; 13 - pitman arm shaft; 14 - pitman arm
shaft roller; 15 - worm shaft; 16 - upper ball
bearing; 17 - lower ball bearing; 18 - adjusting
ghims; 19 - worm bearing lower cover; 20 - roller

shaft; 21 - needle bearing; 22 - worm shaft gland;
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B, C - marks

Cont'd

Cause

Remedy

6. Excessive clearance
between idler arm shaft
and bushings

6. Replace bushings or
bracket assembly

7. Excessive clearance in 7. Adjust

worm bearings

8. Loosening of bolts
which fasten steering
intermediate shaft to
worm shaft or upper
gteering shaft

8. Tighten bolts

Difficult Rotation of Steering Wheel

1. Deformation of steer-
ing linkage partis

2. Wrong front wheel
alignment angles

3. Wrong roller-to-worm
backlash

4, Overtightening of
idler arm shaft adjust-
ing nut

1. Replace distorted
parts

2. Check and adjust
wheel alignment

3. Adjust

4. Adjust

Cont'd

Cause \

[hemedy

5. Underinflation of
f»ont wheel tyres

6. Ball joint parts
damaged

7. No oil in steering
gear case

8. Damaged bearings of
upper steering shaft

5. Inflate to normal
pregsure

6. Examine and replace
faulty parts

7. Check and top upe.
Replace gland, if
necessary

8. Replace bearings

Knocking in Steering Gear

1. Excessive cleérance in
front wheel hub bearings
2. Loosening of steering
rod ball pin nuts

3, Excessive clearance
between idler arm shaft
and bushings

4. Loosening of idler
erm shaft adjusting nut
5. Wrong roller-to=-worm
backlash or clearance in
worm bearings

6. Excessive clearance in
steering rod ball joints
7. Loose fastening bolts
of steering gear case or
idler arm bracket

8. Loosening of knuckle
arm nuts

9. Loose bolts of inter-
mediate steering shaft

1. Adjust

2. Check and tighten
nufs

3. Replace bushings or
bracket assembly

4. Adjust

5. Adjust

6. Replace steering rods
or their heads

7. Check and tighten
bolt nuts

8. Tighten nuts

9. Tighten bolt nuts

Front Wheel Shimmy

1. Wrong tyre pressure

2. Wrong front wheel
alignment angles

3. Excessive clearance
in front wheel hub bear-
ings

4. Wheels out of balance
5. Loosening of steering
rod ball pin nuts

6. Loose bolts of steer-
ing gear case or idler
arm bracket

7. Wrong roller-to-worm
backlash

1. Check and adjust
tyre pressure
2. Check and adjust

3. Adjust

4. Balance wheels

5. Check and tighten
nuts

6. Check and tighten
bolt nuts

T. Adjust

Car Pulls Aside

1. Non-uniform tyre
pressure

2. Wrong front wheel
alignment angles

1. Check and adjust tyre
pressure
2. Check and adjust




Cont'd Conttd
Cause , Remedy Cause ]Remedy
3. Different sagging of 3. Replace faulty springs 5. Loose bolts of steer-~ 5. Check and tighten
front suspension springs ing gear case or idler bolt nuts
4. Distorted steering 4, Examine knuckles and arm bracket
Imuckles or wishbones wishbones and replace 6. Excessive roller-to- 6. Adjust

faulty parts
5. Incomplete release 5. Inspect brake system
of one or more wheel

brakes

Poor Road Stability

1. Wrong front wheel 1. Check and adjust
alignment angles

2. Excessive clearance in
front wheel bearings

3. Loosening of steering
rod ball pin nuts

4. Excessive clearance in 4. Replace steering rods

steering rod ball joints = or their heeds -

2. Adjust

3. Check and adjust nuts

-worm backlash
7. Distortion of steer-
ing knuckles or wishbones

T. Check steering
knuckles and wishbones;
replace distorted parts

0il Leaks from Steering Gear Case

1. Gland of pitman arm
shaft or of worm seriously

1. Replace gland

»

2. Tighten bolts

worn

2. Loose bolts of steer-
ing gear case covers

3. Sealing gaskets
damaged e

3. Replace gaskets

INSPECTION, CHECKS AND ADJUSTMENT

GENERAL INSPECTION

If the steering gear becomes in any way defec-
tive (kmocking, excessive play or, on the contrary,
difficult rotation of the steering wheel, etc.)
examine the parts on a trestle or inspection pit
in the following order.

Clean the steering linkage and gear case of
dirt. Set the wheels in the straight-ahead position.
Turning the steering wheel back and forth

make sure that:

- the steering wheel play is not over 59 (oxr
18-20 mm measured on the wheel rim); make this
check with gauging mandrel 67.8720.9501;

- there is no knocking in the steering linkage
joints and in the steering mechaniam;

- the steering gear case and idler arm bracket
p=¢ reliably fastened (tighten the screw joints, if

.essary);

- there is no play in the steering rod ball
joints and in the idler amm bracket and no end play
of the worm shaft;

" - the turning force applied to the steering
wheel (with the front wheels resting on & smooth
plate) is not over 196 N (20 kgf), 245 K™ (25 kge) ™.

Turning the adjusting sleeves of both side
rods make sure that their clamps are gecurely
tightened.

Exemine the ball joints and rubber boots as
described below.

CHECKING STEERING ROD BALL JOINTS

The first thing i1s to check the travel of
the rod heads along the pin axis. For this purpose
the head should be moved parallel to the pin axis
with the aid of & lever and a support.

Axial travel of the rod head relative to the
pin should be from 1 to 1.5 mm. This amount of
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travel indicates that the pin seat is not jammed
in the rod head socket and can move together with
the pin compressing the spring. If the seat is
Jjammed, replace the entire ball joint.

Turning the steering wheel back and forth,
hand-feel the steering rod joints for play. If the
ball joint is felt to be loose, replace the steer-
ing rod as a whole, or its head alone.

Exemine the boots of the steering rod ball
joints.

If the boots are intact and ensure adequate
cleanliness inside the joints, the service life of
the latter is practically unlimited. Moisture,
dust, etc., getting into the joint cause premature
wear of its parts.

The boot should be replaced if it is cracked,
fractured or when the lubricant oozes outside on
squeezing the boot with fingers.

CHECKS AND ADJUSTMENT OF STEERING WORM BEARINGS

Set the front wheels in the straight-ahead
position and, moving the steering wheel back and
forth, check to see that the distance between the
face of steering gear case 7 (Fig. 5-2) and mark
"B" on the steering worm shaft does not change.

If it does, this is en evidence of play in the
worm bearings.

To adjust the clearance in the worm bearings
turn the steering wheel 1 - 1.5 of a revolution to
the left, unscrew the bolts of lower cover 19 and
drain oil from the steering gear case. Remove the
lower cover, take out one of adjusting shims 18 or
replace it by a thinner one.

Note. The spare adjusting shims are available
in the thickness of 0.10 and 0.15 mm.




Secure the lower cover and check again for
the axial play of the worm in its bearings. If
there is no play, fill the steering gear case with
0.215 1 of \TAI-I74 +transmission oil.

Check the force required for turning the
steering wheel, placing the front wheels on a
smooth plate. The force should not exceed 196 N
(20 kgf), 245 N* (25 kgf)®.

CHECKS AND ADJUSTMENT OF ROLLER~TO-WORM MESH

Having ascertained that there is no end play
of the worm in the bearings, Press out the ball joint
pins with remover tool A.47035 from the holes in
the pitman arm and disconnect the steering rods
from the latter, keeping the front wheels in the
straight-ahead position.

Rocking the pitman arm head check for the
backlash in the roller-to-worm mesh. There should
be no perceptible free travel of the pitman arm,
with the steering wheel turned through 30° from the
neutral position in either direction.

If, however, free travel of the pitmen arm
is nobticed, loosen nut 3 (Fig. 5~2) of the adjust-
ing screw, lift the lockwasher and turn in adjust-
ing screw 2 until the clearance is taken up. Do not
overtighten the adjusting screw. Then, holding the
adjusting screw with a screwdriver, tighten nut 3.

(nce it has been learned .that the pitman arm
has no free travel, commnect the ball Joint pins to
it. Check the force required for turning the steer-
ing wheel. If it exceeds 196 N (20 kgf), 245 N
(25 ket)®, locosen adjusting screw 2.

STEERING MECHANISM

REMOVAL AND INSTALLATION

Removal. Disconnect the wires from the storage
battery and remove the horn switch, turning off its
screws. :

Remove the steering wheel. Take off both
halves of the steering shaft casing.

Note. If the steering gear case slong hes to
be removed, unscrew the bolt which fastens the
lower end of the intermediate steering shaft on the
worm shaft and the case-to-body~sidemember bolts.

Remove the instrument panel and disconnect the
connector plugs of the three-lever switch from
their meting sockets of the wire harness.

' Disconnect the wires from the ignition switch
terminals; turn off the fastening screws and,
forcing in the lock retainer, remove the ignition
switch. Loosen the clamp of the direction indica-

Fig. 5-3. Steering Mechanism Parts:
1 - steering gear case; 2 -~ shaft seal; 3 - inter-
mediate shaft; 4 - upper shaft; 5 ~ bracket front
part fixing plate; 6 - bracket; 7 - casing upper
part; 8 - bearing bushing; 9 - needle bearing;
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tor, headlight and windshield wiper switch body and
remove the latter.

Unscrew the bolt which holds the lower end of
the intermediate shaft to the steering worm shaft.

Unscrew the bolts of bracket 6 (Fig. 5=3) and
take off the steering shaft complete with the
bracket.

Unscrew the nuts’which fasten the ball pins
of the side and central steering rods to the pitman
arm and then, using remover A.47035, drive the ball
pins out of their holes in the pitmen arm.

Teke off the steering gear case, first unscrew-
ing the bolts fastening it to the body sidemember.
Turn off the screws of the steering shaft seal and
remove it.

Installation. Secure seal.2 (Fig. 5-3) on the
dash panel, install the steering gear case on the
body sidemember, without screwing home the nuts of
the case bolts.

10 - steering wheel; 11 ~ casing lower part;
12 - steering geer shaft bracket attachment parts




Pig. 5~4. Mounting Steering Mechanism on Car:

1 ~ steering gear case bolts; 2 -~ intermediate

=sbaft lower end tie-bolt; 3 - bracket bolts;

- steering shaft bracket; 27.5 mm - distance
from centre of pitman arm hole to steering gear
case mounting surface with pitman arm in neutral

Using a specilel device, position the gear
case so that angle « (Fig. 5-4) is not over 32°
and the clearance between the shaft and the brake
pedal is not under 5 mm. Then tighten home the nuts
of the steering gear case bolts.

Set the pitmen arm in the middle position by
aligning the marks on the gear case and on the
worm shaft (Fig. 5-2).

Put the steering wheel temporarily on the
shaft with the wheel arms horizontal and in this
position connect the universal joint yoke of the
intermediate steering shaft to the worm shaft, then
fasten the steering shaft bracket to the car body,
without tightening the fastening bolts home.

" Remove the steering wheel and put the direc-
—on indiecator, headlight and windshield wiper
switch on the steering shaft.

Put the steering wheel in the initial position

on the shaft and, pressing the wheel as shown by
arrows in PFig.5-4, check for absence of shaft
redial play. If such play exists, shift bracket 4
a little upward along the shaft axis until the
radial cleerance is taken up. If this fails to
eliminate the radial clearance, replace the upper
steering shaft or its bearings. :

Check the steering wheel for smooth and easy
rotation in both directions, then tighten its nut
and lock-punch it at three points. Shift the body
of the direction indicator, headlight and wind-
shield wiper switch all the way towards the steer-
ing wheel and tighten the switch cleamp.

Connect the wires to the ignition switch ter-
minals and secure the switch with screws on the
steering shaft bracket.
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Connect the plugs of the direction indicator,
headlight and windshield wiper switch to the wire
harness sockets.

Put two halves of the shaft casing on the
shaft and fasten them together with screws. Install
the horn switch on the steering wheel.

Install the ball pins of the centre and L.H.
gide steering rods on the pitmen arm and secure
them with nuts.

Adjust the toe-in of the front wheels and
check the force required for turning the steering
wheel. With the front wheels placed on a smooth
plate this force should not be over 196 N (20 kgf),
245 N® (25 kgf)®, measured on the wheel rim.

Note. As an alternative, the steering shaft
can be assembled separately with the direction in-
dicator, headlight and windshield wiper switch and
the steering wheel; then the assembled unit as a
whole can be instaelled on the car,

To secure this unit, set the steering wheel
arms horizontally and connect the worm shaft with
the lower end of the steering intermediate shaft.

Screw in the bracket bolts preliminarily,
turn the steering wheel a few times back and forth
end tighten home the bracket bolts.

DISASSENBLY AND ASSEMBLY OF STEERING GEAR
CASE

Disassembly. Drain oil from the steering gear
case.

Fasten the case on bracket A.74076/R with
support A.T4076/1.

Unscrew the nut of pitman arm 2 (Fig. 5-5),
take off the spring washer and, using remover tool
A.47043, remove the pitman arm (Fig. 5-6). Turn
off the fastening bolts, remove cover 12 (PFig. 5-5)
of the steering gear case complete with adjusting
screw 8, adjusting plate 9, lockwasher 10 and the
locknut. Lift pitman arm shaft 7 complete with the
roller out of steering gear case 1.

Turn out the fastening bolts, remove cover 3
of the worm shaft thrust bearing complete with
edjusting shims 4.

Push bearing outer race 5 by worm shaft 11
out of the case and pull out the shaft complete
with bearing cages 6. Remove glands 15 and 16 of
the worm shaft and pitman arm shaft.

Using mendrel 67.7853.9541, take out the
outer race of the upper bearing (Fig. 5-7).

Assembly. Assemble the steering mechanism on
bracket A.74076/R by reversing the disassembly
operations.

Press on the outer race of the worm upper
bearing with mandrel 67.7853.9541 having fitted
the attachment on the mandrel handle with the
other side.

Having installed the worm into the steering




Pig. 5-6. Removing Pitman Arm:

1 - remover tool A.47043; 2 - pitman erm shaft;

3 - pitmen arm; 4 - bracket A.T4076/R

gear case and fastened the lower cover (Fig. 5-8),
check friction torque of the worm shaft using

dynamometer 02.7812.9501 and head A.95697/5
(Fig. 5-9); the friction torque should range from
19.6 to 49 N.cm (2 - 5 kgf.cm). If the torque is

FPig. 5-~5. Steering Mechanism Perts:
1 - case; 2 - pitmen arm; 3 - case lower cover;

4 - adjusting shims; 5 - worm shaft bearing outer
race; 6 -~ bearing cage with balls; 7 - pitman arm
shaft; 8 - adjusting screw; 9 - adjusting plate;

10 - lockwasher; 11 -« worm shaft; 12 - case upper
cover; 13 - sealing gesket; 14 - pitmen am shaft'
bushing; 15 - worm shaft glend; 16 - pitmen arm
shaft gland
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Pig. 5-T. Removing Worm Upper Bearing Outer Race
with Mandrel 67.7853.9541:

1 - steering gear case; 2 - WoIm upper bearing
outer race; 3 - mandrel 67.7853.9541

lower or higher, reduce or increase the thickness
of adjusting shims 2 (Fig. 5-8), respectively.

After installation of the pitman arm shaft
check for absence of backlash in the roller-to-
worm mesh with the worm shaft turned 30° right and
left from the neutral position of the pitman arm.
Eliminate possible backlash by adjusting screw 2
(Pig. 5-2) and tighten locknut 3.




Fig. 5-8. Installing Steering Worm:
1 - bearing cover; 2 - adjusting shim; 3 - worm

Pig. 5-9. Worm Friction Torque Dynamometer Check:
1 - worm; 2 - head A.95697/5; 3 - dynamometer
02.7812.9501; 4 - repair stand bracket; 5 - steer-
ing gear cage

’,—\After adjustment of the roller-to-worm mesh,
cly_ the friction torque of the worm shaft with a
dynamometer; on turning the worm shaft 30° 1gft and
right from the neutral position it should be
68.6 - 88.2 Nocm (7-9 kgf.cm) or 88.2 = 117.5 N.co®
and should diminish smoothly to 49 N.cm (5 kgf.cm)
or 68.6 N.cm®™ when the shaft is turned from the 30°
position all the way to stop.

On completion of assembly check the pitman
arm turning angles from the neutral position until
the pitman arm comes to bear againat the bolt
heads; these angles should be 32°10' +1° both to
the right and left. Then fill the steering gear
cage with 0.215 1 of transmission oil TAJ-17m.

CHECKS AND REPAIRS

Examine the roller and worm carefully for
wear, notches or signs of jamming on the working
surfaces. Replace any worn and damaged ®parts.
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Measure the clearance between the pitman arm
shaft and bushings; it should not be over 0.10 mm;
if it is larger, replace the bushings with the aid
of driver A.74105.

The internal surface of the pitmen arm shaft
bushings has spiral grooves which open on one side
of the bushihgs only. While pressing in the bush-
ings, arrange them so that their faces with groove
outlets are ingide the hole in the case and the
outlets are located opposite each other. The bush-~
ing faces should sink 1.5 mm into the hole of the
steering gear case. B

Before press-fitting the new bushings, coat
them with transmission oil.

The bushings pressed into the case should be
finally machined with reamer A.90336 to a diameter
of 28.698 - 28.720 mm. The assembly clearance
between the pitman arm shaft and bushings should
be from 0.008 to 0.051 mm. . B

Check the pitmen arm shaft roller for ease
of rotation on the ball (or needle) bearing.

The ball bearings of the steering worm and
roller should rotate freely, without binding; the
surfaces of the races and balls must bear no sigmns
of wear and demage.

Check the axial clearance between the head
of adjusting screw 8 (Fig. 5=-5) and the slot of
pitman arm shaft 7. This clearance should not be
over 0.05 mm. If it is larger, replace adjusting
plate 9 by a thicker one.

Note. The spare adjusting plates are available
in eleven sizes, varying in thickness from 1.95 mm
to 2.20 mm in 0,025 mm steps.

Examine fixing plates 5 (Fig. 5-3) and replace
them, if distorted.

DISASSEMBLY AND ASSEMBLY OF STEERING SHAFT

Disassembly. Unscrew the tie bolt of the
universal joint yoke and disconnect the interme-
diate and upper steering shafts.

If the upper shaft or its bearings are
damaged, unstake the bracket pipe and take shaft 15
(Pig. 5-1) complete with bearings 11 out of the
pipe.

If the shaft turns in the bearings without
binding and there is no axial and radial play in
the bearings, do not disasgemble the upper steer-
ing shaft.

If the shaft or its bearings are damaged,
replace them by new ones.

For reassembly reverse the disassembly
operations. Then stop-punch the bracket pipe in
two poinis at both sides to fix the shaft bearings.




STEERING RODS AND BALL JOINTS

REMOVAL AND INSTALLATION

Nl
Undo and unscrew the nuts which fasten the

ball pins of the side steering rods to the knuckle
arms.

Remove the ball pins from the tapered sockets
on the arms with remover tool 67.7824.9516
(Fig. 5-10).

Fig. 5-10. Removing Steering Rod Ball Pins

Undo and unscrew the nuts which fasten the
ball pins of the centre and side steering rods to
the pitman arm and idler erm; using remover tool
67.7824.9516, take the ball pins from the arm
sockets and remove the rods.

To install the steering rods, reverse the
removal operations. All the nuts of the ball pins

%
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Pig. 5-11. Steering Rod Ball Joint, Sectiomalized:
1 - ball pin; 2 - boot; 3 - joint body; 4 - seat;
5 - spring; 6 - plug

must be tightened with a torque~indicating wrench
and cottered. If the slot of the nut does not
coincide with the hole for the cotter pin, turn on
the nut to an angle smaller than 60° to permit
cottering.

After installation adjust the toe-in of the
front wheels.

CHECKS AND REPAIRS

Examine rubber boots 2 (Fig. 5-11) as
described above (see "Inspection, Checks and
Adjustments"). Replace any damaged boots.

Measure the radial and axial clearance to
assess the condition of the steering rod ball
joints. If play of pin 1 in body 3 1is felt, also
when dirt or sand gets in or the bell pin is cor-
roded and all travel of the ball seat is completely

used up, replace the joint complete with the rod
hesad.

IDLER ARM BRACKET

REMOVAL AND DISASSEMBLY

Detach the idler arm from the ball pins of
the centre and R.H. steering rods, first uncotter-
ing and unscrewing the nuts and teking the ball
pins from the arm sockets with remover tool
67.7824.9516. Then unscrew the bracket-to-sidemem-
ber bolts and remove the bracket.

Clamp the bracket in & vice, uncotter and
unscrew nut 4 (FPig. 5-12), remove washers 3 and 6

Fig. 5-12. Idler Arm Bracket, Sectionalized:
1 - idler amm; 2 ~ bracket body; 3 - washer;
4 - adjusting nut; 5 - cotter pin; 6 - upper
washer; 7 - seal; 8 - bushing; 9 - idler arm
10 ~ lower washer; 11 - self-locking nut

shaft;
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nd idler arm 1 complete with shaft 9, washer 10
nd gelf-locking nut 11; remove seals 7 and press
ut bushings 8.

CHECKS

Bxamine the bushings of the idler arm shaft;

' they are out of round or there is an excessive
.earance between the shaft and the bushings, the
itter must be replaced by new ones.

Exemine the shaft for out-of-roundness and
mege and replace it with a new one, if necessary.
ke sure that the idler arm is not distorted;
herwise replace it by a new one.

ASSEMBLY AND INSTALLATION

Before assembly coat the bushings of the
ller arm shaft and fill the spaces between them

o

~
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with JiuToN-24 grease. Assemble the idler arm brac-
ket by reversing the disassembly operations.

If shaft 9 has been replaced, tighten self-
locking nut 11 of the arm with a torque~indicating
wrench., '

Washer 6 must be installed with the extrusions
facing up.

After tightening nut 4, the idler arm posi-
tioned horizontally should not turn under its own
weight. It must turn under a force of 9.8 - 19.6 N
(1-2 kgf) applied to its end.

If nut 4 proves to be overtightened, unscrew
it, 1lift washer 6 somewhat and tighten the nut
again.

Secure the bracket on the sidemember by bolts
with self-locking nuts and plain washers; tighten
the nuts with a torque-indicating wrench.

Attach the steering rod ball pins to the
idler arm.




Section VI
BRAKES

The layout of the brake system is shown in
Fig. 6-1.

Fig. 6~1. Brake System, Diagrammatic:

1 - front brake cylinder block; 2 - brake fluid
reservoir; 3 - brake master cylinder; 4 ~ primary
circuit pipe; 5 - secondary circuit pipe;

6 - vacuum booster; 7 - brake pedal; 8 - parking

brake lever; 9 - parking brake front cable;

10 - rear cable guide; 11 ~ parking brake rear
cable; 12 -~ rear brake wheel cylinder; 13 - pres
sure regulator operating lever; 14 - pressure
regulator

TROUBLE SHOOTING

Cont'd
Cause A]Remedy Cause ]vRemedy
Poor Braking Effect y .

1. Fluid leaks from wheel 1. Replace faulty parts Spontaneous Breking with Engine Running
¢ylinders of front or ©of wheel cylinders, wash Wrong position of stop-
rear brakes and dry shoes and drums, light switch causes

bleed hydraulic system infiltration of air
2. Air in brake system 2. Bleed system between valve body and
3. Damaged rubber seals 3. Replace seals and boot. As & result: Do the following:
of brake master cylinder bleed system (8) cover seal is (a) replace vacuur
4. Hydraulic rubber hoses 4. Replace hoses demaged, cocked or booster
damaged improperly fixed
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Cont'd

tuge

l Remedy

due to defective
locking parts;

(b) lubrication of
cover geal is
insufficient

(b) remove boot and
pack seal with lub-
ricant

Incomplete Release of All Wheel Brakes

No free travel of
‘ake pedal due to wrong
gition of stoplight
ritch

Protrusion of vacuum
ioster adjusting bolt
‘om brake master cylin-
r mounting surface ex-
eds 1.25_0.2 mm
- Jamming of vacuum
oste  2lve body caus-
| by swelling of
aphragm or seizure of
oster cover seal or
ot i
- Clogging of master
r'linder compensating
1le
. Swelling of master
rlinder rubber seals
wused by penetration
> gasaline, mineral
1s, etc. into fluid
- Jemming of brake
.ster cylinder piston

one yheel Drags with

1. Adjust position of
switch

2. Adjust protrusion of
adjusting bolts (See
Pig. 6-2)

3+ Replace vacuum.
booster

4. Clear out hole. Bleed
hydraulic system

5. Wash entire system
thoroughly with brake
fluid, replace faulty
rubber parts, bleed hyd-
raulic aystem

6. Examine master cylin-
der, replace it, if
necessary; bleed hyd-
raulic system

Pedal Released

- Rea. .rake shoe return
ring weak or broken

- Jaming of wheel
rlinder piston due to
yrrosion

, Swelling of wheel
rlinder sealing rings

1. Replace spring

2. Disasgssemble cylinder,
clean and wash parts,
replace faulty ones

3. Replace rings, wash
brake system with fluid

1e to penetration of fuel

> 0il into fluid

. No shoe-to-drum
L.earance

, Wrong position of
rake caliper relative

) brake disc due to
osening of shoe guide-
y~steering-knuckle bolts
, Excessive runout of
rake disc (over

,15 mm)

4. AdJust parking and
rear brakes:

5. Tighten bolts; if
necessary, replace
faulty parts )

6. Grind disc. Replace,
if it is thinner than
9 mn

I25

Cont'd

Cause

IRemedy

Car Skids or Pulls Sideways on Braking

1. Fluid leaks from one
of wheel cylinders

2. Jamming of wheel
cylinder piston

3. Clogging of one of
steel pipe due to den -
ting or soiling

4. Non-uniform tyre
pressure

5. Virong front wheel
alignment angles

6. Soiling or oiling of
discs, drums and shoe
linings o
T. Wrong installation of
pressure regulator

8. Pressure regulator
faulty

Pedal Pressure Too

1. Replace seals and
bleed system

2. Eliminate jamming,
replace faulty parts,
if necessary

3. Replace or clean out
pipe. Bleed system

4. Adjust tyre pressure
~

5. Adjust

6. Clean brake parts
T. Adjust position of
pressure regulator

8. Repair or replace

pressure regulator

Hard

1. Clogging of vacuum
booster air filter

2. Booster valve body
jamming due to swelling
of diaphragm or seizure
of booster cover seal
or boot

3. Hose between booster
and engine intake meni-
fold damaged or loosely
fitted on pipe unions
4. Brake pedal metal
bushings oxidized or
run dry (drying of
lubricant)

1. Replace air filter

2. Replace vacuum
booster

3. Replace-hose or
tighten its clamps

4. Replace worn parts
or change lubricant

Brakes Squeak or Squeal

1. Weakening of rear
brake shoe return spring

2. Rear brake drums out
of round .
3. Shoe linings smeared
with ol

4. Shoe linings worn
or fouled with embedded
foreign particles

5. Excessive runout or
uneven wear of brake
disc

1. Examine return spring
and replace, if neces-

sary
2. Rebore drums

3. Clean linings with
wire brush, warm water
and detergents. Prevent
penetration of fluid
or 0il to brake shoes
4. Replace shoes

5« Grind disc. Replace,
if it is thinner than
9 mm




CHECKS AND ADJUSTMENT

CHECKING PIPES AND JOINTS

To prevent sudden failure of the brake sys-
tenm, eiamine closely all pipes:

- the metal pipes should be free from dents,
cracks and should be located sufficiently far
from sherp edges which might cause their damage;

~ the brake hoses should have no penetrating
cracks on the external casing and should be out
of contact with mineral oils and lubricants that
are apt to attack rubber; depress the brake pedal
sharply and see that the hoses do not bulge;
bulging is indicative of some defect;

- 8l1l the pipe clips should be well tightened
since their loosening will result in vibration
and breakage;

- there should be no fluid leaks from the
pipe unions; if necessary, tighten the nuts home,
taking care not to distort the pipes.

Replace the parts by new ones if there is
even the slightest doubt as to their serviceabi-
lity.

It is recommended that the flexible hoses,
irrespective of their condition, be replaced by
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Pig. 6-2. Brake Vacuum Booster:

1 - nipple fastening flange; 2 - booster casing;
3 ~ rod; 4 - cover; 5 - piston; 6 - booster bolt;
7 - spacer ring; 8 - valve spring seat; 9 -~ valve;
10 - valve supporting cup; 11 - return spring
seat; 12 -~ boot; 13 - boot holder; 14 - pushrod;
15 -« air filter; 16 -~ valve reiurn spring;

17 - valve spring; 18 - casing cover seal;

19 - seal lockring; 20 -~ thrust plate; 21 -~ buf-

new ones after 100,000 kilometers of run or five

years of service in order to preclude sudden
bursting due to ageing.

After five years of operation 1t is good
practice to fill the brake system with fresh flui

CHECKING VACUUM BOOSTER

With the engine shut down press the brake
pedal 5 - 6 times, thus building up an equal pres
sure, close to atmospheric, in spaces A and E
(Pig. 6-2). At the seme time see that valve body
is not jammed, judging by the force on the pedal.

Stopping the brake pedal midway of its trave
start the engine. If the booster is in order, the
brake pedal will sink forwerd after engine start-
ing.

If, however, the pedel fails to move forward
check the fastening of hose nipple 29, condition
and fastening of flange 1, fastening of the hose
to the nipple and to the union of the engine
inteke manifold beceuse & loosely fastened or
demaged hose and flange 1 decrease shdarply the
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fer; 22 - valve body; 23 - diasphragm; 24 - valve
body return spring; 25 - rod seal; 26 - master
cylinder bolt; 27 ~ rod seal holder; 28 - adjust-
ing bolt; 29 - hose nipple; 30 - valve

A - vacuum space; B - channel from vacuum space i
inside space of valve; C - channel from inside
space of valve to atmospheric pressure space;

E - atmospheric pressure space




vacuum in space A and the efficiency of booster
operation.

If the car gets braked spontaneously check
the vacuum booster for tightness with the engine
running, first by releasing the brake pedal, then
pressing and holding it so. Sticking of boot 12 to
the extension of the valve body end the hissing
sound of infiltrating air will indicate insuffi-
cient tightness of the booster.

Even in the absence of boot sticking, seal 18
should be examined as follows:

- remove boot 12 carefully then shift it from
the flange of the hole in cover 4;

- with the engine rumning, rock the protrud-
ing extension of the valve body laterally with a
force of 29.4 -~ 39.2 N (3-4 kgf); there should be
no characteristic hissing of the air entering the
booster past cover seal 18.

If the vacuum booster is found to be leaky,
di Thnnect pushrod 14 from the brake pedal, remove
bo. . 12 and pack 5 g of LUUATUM-221 grease between
the seal and the flanges of the cover and valve
body; then examine air filter 15, replace it, if
necessary, and put the boot back in position.

If these measures fail to do away with the
infiltration of air, replace the vacuum booster.

ADJUSTMENT OF BRAKE OPERATING MECHANISM

Free travel of the brake pedal should be
3-5 mm with the engine inoperative. This travel is
ensured by moving stoplight switch 6 (Fig. 6-3).
If the stoplight switch is too close to the
pedal, the latter fails to come back to the
injtial position; as a result, valve 9 (Fig. 6-2)
- bears against body 22 and discomnects spaces A
'%and E which causes incomplete releasing of the
wheel brakes when the pedal is released.
To adjust the position of the stoplight
sw”™h back off nut 5 (Pig. 6-3) and move the

Pig. 6-3. Brake Pedal:
1 - vacuum booster; 2 - pushrod; 3 -~ brake pedal;
~ stoplight switch buffer; 5 - switch nut;
atoplight sawitch; 7 - pedal return spring;

- master cylinder
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switch so that its buffer is in light contact with
the brake pedal stop. In this position free travel
of the brake pedal should be within 3 and S5 mm.
After adjustment do not fail to tighten nut 5.

Caution

Free travel of the brake pedal should be
adjusted with the engine shut down.

If it proves impossible to eliminete incom-
plete releasing of brakes by moving the stoplight
switch, disconnect the brake master cylinder from
the vacuum booster and check the protrusion of
adjusting bolt 28 (Fig. 6-2) relative to the
mounting surface of the master cylinder flange
(1.2‘5_0.2 mm). This distance can be set by hold-
ing the end of rod 3 with a special wrench and
turning adjusting bolt 28 in or out with another
wrench. '

ADJUSTMENT OF PARKING BRAKE

If the parking brake fails to hold the car
reliably on a 30 % zradient or is applied only
after its lever has been shifted by more than
4-5 teeth of the ratchet mechanism, adjust the
brake as follows:

- Jjack up the rear end of the car until the
wheels are free to rotete and move the lever all
the way down;

- loosen locknut 5 (Fig. 6-4) of the tension-
ing device and keep turning in edjusting nut 6 to
tension the cable until the rear wheels are braked
and cannot be turned by hand;

Note. If the cables have been replaced by new
ones, apply the parking brake 2-3 times, pulling
the lever with a force of about 392 N (40 kgf).
This will stretch out the cables.

- unscrewing the adjusting nut set a
4-5-tooth travel of the lever on the quadrant and
tighten the nut.

Fig. 6-4.

Perking Brake Control Linkage:
1 - front cable; 2 - rear cable guide; 3 - front
cable return spring; 4 - rear cable; 5 - locknut;

6 - adjusting nut; 7 - spacer bushing




Apply the brekes several times to make sure
that the lever travel has not changed, and the
wheels are free to rotate without dragging when
the lever is pushed to the downmost position.

CHECKING SERVICEABILITY OF PRESSURE REGULATOR

Put the car on a lift or an inspection pit
end clean the pressure regulator and its protec-
tive boot.

Take off the boot carefully, remove remnants
of lubricant end clean the torsion lever-piston
joint.

Ask an assistant to press the brake pedal with

e force of 686 - 784 N (70-80 kgf), at the same
time watching the protruding part of the pressure
regulator piston.

If the piston moves 0.5 - 0.9 mm relative to
thé'regulator body and twists the torsion lever,
it means that the pressure regulator is in order.
Press the brake pedal again 2 or 3 times to make
certain that the pressure regulator is fully ser-
viceable.

If the piston stays still after depression of
the brake pedal (this is caused by sticking of the
corroded piston to the body), replece the regula-
tor.

On ascertaining that the pressure regulator
is fully serviceable and there are no fluid leaks
between the regulator piston and body, apply &
thin layer of [IT-1 grease to the axle and to
the protruding portion of the piston, pack 5-6 g
of the same lubricant into the rubber boot and put
the latter back in position.

ADJUSTMENT OF SHOE~TO~DRUM CLEARANCE

Proceed as follows:

- press the breke pedal with e force of
98 - 117.5 N (10-12 kgf) to bring the shoes in
contact with the drum;

~ holding the shoes in the position, turn the
hex heads of eccentrics A and B (Pig. 6~5) in the
direction shown by arrows in the figure until they
come in contact with the shoes; - '

Pig. 6-5. Shoe-to-Drum.Clearance Adjusiment:

A - front shoe adjusting eccentrics; B - rear shoe
adjusting eccentrics. Arrows above show the direc-
tion of car travel; C - L.H. wheel; d - R.H. wheel

~ let go off the brake pedal and turn the
adjusting eccentrics in the opposite direction
through 10° approximately;

~ press the brake pedal sharply 3 -~ 4 times,
release it end rotate the jacked-up wheels; the
shoes should be clear of the drums.

After adjustments it is good practice to
drive the car 5 - 7 km without using the brakes,
then to stop and hand-feel the brake drums to make
sure they are not heated because of friction
against the shoes. If the drums feel hot which
should be attributed to friction between the shoes
end drums, repeat the adjustments.

If adjustments fail to set the required shoe-
to-drum clearance, remove the breke drum, exemine
the shoes and the drum; if necessary, replace or
recondition the worn parts, then assemble the brak
and adjust once agasin.

ADJUSTING POSITION OF PRESSURE REGULATOR

If the regulator fastening bolts become
loose, adjust the regulator position first Jjacking
up the rear axle of the car.

Then disconnect lever 4 (Fig. 6-6) from link
and attach fixture 67.7820.9519 to the end of the
lever. Direct the spindle of the fixture upward
to bear against the car body floor (Pig. 6-T7).
This will set & distance "X" of (15045) mm betweer
the end of the lever and the body sidemember
(Fig. 6-6). ,

Lift rubber boot 6 (Fig. 6-6) a little and,
turning the pressure regulator on its bolts,
establish & light contact between the lever and
piston 2.

Holding the regulator in this position,
tighten bolts 1 and 7 as far as they will go and

Fig. 6-6. Installation and Adjustment of Rear

Brake Pressure Regulator:

1, 7 - regulator fastening bolts; 2 - piston;

3 - supporting bushing bracket; 4 ~ regulator
operating lever; 5 - axle; 6 - boot; 8 - link;
9 - pressure regulator; X = (150 +5) mm




Fig. 6-7. Pixture 67.7820.9519 for Rear Brake
Pressure Regulator Adjustment:

1 - fixture 67.7820.9513; 2 - pressure regulator
operating lever

apply & thin coat of JIT-1 grease to axle 5 and
to t}g\protmding part of piston 2. Pack 5 - 6 g
of { same lubricant into rubber boot 6 and put
it back in position.

Remove fixture 67.7820.9519 and connect the
end of the lever with link 8.

BLEEDING HYDRAULIC BRAKE SYSTEM

The air getting into the hydraulic brake sys-
tem during replacement of the pipes, hoses, sealing
rings or through loose joints increases free travel
of the brake pedal, causes it to feel spongy eand
impairs the braking effect considerably.

‘Prior to bleeding the system, make sure that
a1l the units of the brake operating mechanism
and their joints are pressuretight, check the
amount of fluid in the reservoir snd top it up, if
1ecessary, with brake fluid NEVA ("HEBA"). Then
2lean the bleeder unions (valves) carefully of dirt
and dust and remove the rubber boots (caps) from
themy —

i & rubber bleeding hose (Fig. 6-8) on the
1ead of the union and dip the other end of the
o8¢ into a itransparent vessel partly filled with
the brake fluid.

Depress the brake pedal sharply 3-5 times
rith 2-3 s intervals between successive depres~
3ions, unscrew the union % -3 of a revolution with
‘he pedal depressed, then keep depressing the pedal
.0 remove the fluid with air from the system
hrough the hose into the vessel. As soon as the
edal reaches its foremost position and the fluid
eases Yo flow from the hose, screw in the bleeder
nion all the way. Repeat these operations until
he spray of fluid fl'owing from the hose becomes
ree of air bubbles. Holding the pedal depressed,
crew in the bleeder union all the way and remove
he hose. Wipe dry the bleeder union and put in
lace the rubber boot.

Perform all the above operations first through
he upper unions of the rear R.H. wheel which is
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Fig. 6-8. Bleeding Hydraulic Brake System

ferthest from the master cylinder, then work in
the clockwise direction, i.e. L.H. rear wheel, L.H.
and R.H. front wheels. This will expel air from
one of the brake circuits. Bleed the other circuit
through the lower unions on the block of cylinders
of the L.H. and R.H. front brakes. Bleeding may be
started either from the R.H. or L.H. wheel.

While bleeding the hydraulic brake system take
care to maintain a normal fluid level in the brake
fluid reservoir. If there is no air in the hyd-
raulic brake system, the brake pedal should move
not farther than % - % of its travel.

To exclude the influence of the vacuum boos-
ter and pressure regulator on the bleeding opera-
tion, do it with the engine shut down and the
rear wheels loaded (do not jack up the rear end of
the car),

If the hydraulic system has been completely
drained, the bleeding operation should be preceded
by the following:

- unscrew the bleeder unions 1.5 = 2 revolu-
tions on the brake cylinders of all wheels;

~ pressing the brake pedal sharply and releas-
ing it slowly, screw in the unions as the fluid
has flowed out. Then bleed the system as described
above.

If the air bubbles continue to emerge from
the hose even after prolonged bleeding, it means
that air penetrates into the system through damag-
ed pipes, leaky joints or faulty master or wheel
cylinders. '




If the hydreulic system is being bled on the The fluid considered fit for reuse should be

car whose brake system has been operating for e carefully filtered and settled in a tightly closed
long time, it is recommended that the system bde vessel.

filled with fresh fluid.

CLUTCH AND BRAKE PEDAL BRACKET

Removal and installation. To remove thf pedal Disagsembly and essembly. To disassemble
bracket: remove clutch pedal servo spring 14, springs 8 and
- take off the steering shaft bracket as 17, unscrew nut 2 of bolt 20, take out the bolt

advigsed under "Steering gear'; and remove the pedals complete with their bushings.
- detach the vacuum booster pushrod from the The springs should be removed and installed

brake pedal by removing locking clip 26 (Fig. 6-9) by the use of tool A.T70017.

and pin 24; h

To assemble proceed in the reverse sequence
- unscrew the nuts which fasten the vacuum

of operations. Before assembly apply JluTon-24

booster and clutckh master cylinder to the bracket; grease to pedal bushings, to the ends of the

- unscrew the bracket-to-body nuts and remove springs, the joints of tbe pushrods with the pedals
the bracket, disconnecting the wires from the and to the end of the pushrod contacting the piston
stop-light switch. | of the clutch master cylinder.

To install the bracket reverse the removal
operations seeing that the pushrod is properly in-
stalled in the socket of the clutch master cylin-
der piston.

23 19 22 U
Pig. 6-9. Parts of Clutch and Brake Pedals Bracket: screw; 13 - nut; 14 - servo spring; 15 - clutch
1 - bracket; 2 - nut; 3 -~ spring washer; 4 - brake pedal inner bushing; 16 - plate; 17 - clutch pedal
pedal inner bushing; 5 - brake pedal outer bush- retracting spring; 18 - washer; 19 - pedal pads;
ings; 6 - brake pedal; 7 - spacer bushing; 8 - breke 20 - bolt; 21 - clutch pedal; 22 -~ cotter pin;
pedal return spring; 9 - clutch pedal outer bush- 23 - clutch pedal pushrod; 24 - pin; 25 - vacuum
ings; 10 - hook; 11 - cap; 12 - clutch pedal stop booster pushrod; 26 - locking clip

I30




Checks and repairs. If the pedals move with
difficulty examine the working surfaces of the
pedals, bushings and shaft.

If the metal parts are found to be lightly
scratched or oxidized, it is enough to dress them
with abrasive cloth; the outer plastic bushings
of the pedals, if worn, should be replaced by new
ones.

Check the springs for resilience. The length
of the brake pedal spring should be 80 mm under
a force of (12.8+1.96) N [(1.3+0.2) kgf] and

160 mm under a force of (117.5%5.88) N
[(1240.6) kgf].

The length of the clutch pedal retracting
spring should be 130 mm under & force of
(32.34*3:32) ¥ [(3.310:3) ket] end 155 mm under

0.2) K&
s force of (45.0874:41) n [(4.673:%2) xat]. me

length of the clutch servo spring should be 120 mm
under & force of (199.92+19.6) N [(20.4+2) kgf]
and 152 mm under a force of (587.02+58.8) XN
[(59.94+6) kef].

VACUUM BOOSTER

REMOVAL AND INSTALLATION

When removing the vacuum booster, leave the
brake master cylinder in place to prevent air from
~~%ting into the hydraulic system.

To remove the booster:

- disconnect the booster pushrod from the
pedal;

- unscrew the nuts which fasten the master

BRAKE MASTER

cylinder to the booster, take the cylinder off the
studs and shift it sidewise;

- disconnect the hose from the booster;

- unscrew the nuts which hold the booster to
the clutch and brake pedal bracket and take off the
booster.

To install the booster reverse the removal
operations.

CYLINDER

The design of the master cylinder is shown in
Pig. 6-10.
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Pig. 6-10. Brake Master Cylinder:

1 - plug; 2 - cylinder barrel; 3 - front dbrake con-
trol piston; 4 - washer; 5 - rear brake control ‘
and front brake auxiliary control piston; 6 - seal-
ing ring; 7 - stop screws; 8 - piston return springs;
9 - spring seet; 10 - seal holddown spring;

11 - spacer ring; 12 - inlet hole; A ~ compensating
hole (clearances between sealing ring 6, ring 11

and piston 5)
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REMOVAL AND INSTALLATION

Disconnect the flexible hoses from the master
cylinder and stop the holes of the cylinder hoses
and unions to keep the fluid in and dust and dirt
out.

Disconnect from the master cylinder the steel
pipes leading to the wheel cylinders of the front
and rear brakes, first unscrewing the pipe nuts.

Remove the master cylinder, unscrewing the
nuts which fasten it to the vacuum booster.

To install the master cylinder reverse the
removal operations. After installation bleed the
brake system.

DISASSEMBLY AND ASSEMBLY

Remove unions 3 (Fig. 6-11) with sealing
washers 4, take off cap 5, turm out screws 7 and
take out all parts in the order shown in
Pig. 6-11.

Assemble the cylinder in the reverse order
steps, using mandrel 67.7853.9543 and lubricating
the parts with brake fluid.

of

Checking Master Cylinder Parts

Before assembly wash all parts with isopropyl
alcohol, dry them with compressed air or wipe
with clean rags, keeping the parts out of contact
with mineral oils, kerosene and diesel fuel which
are apt to attack the seals. o




Fig. 6-11. Parts of Brake Master Cylinder:

1 - cylinder barrel; 2 - lock washer; 3 - union;

4 - seeling washer; 5 - dust cap; 6 - sealing
washer; 7 - piston locating screw; 8 - piston
return spring; 9 ~ seat; 10 - seal holddown spring;
11 - seal; 12 - spacer ring; 13 - floating  piston;
14 - washer

Note. The washing time of the sealing rings
in isopropyl alcohol should not be over 20 s, with
subsequent blowing the rings with compressed air.

The cylinder immer face and the working sur-
faces of the pistons should be perfectly clean and
free of rust, notches and other defects. Excessive
clearance between the’ cylinder and pistons is
impermissible. :

Eech time when disessembling the cylinder,
take care to replace the seals by new ones, even if
the o0ld seals appear to be quite serviceable.

Check the piston spring for resilience; its
length should be 36 mm under & loed of 34,3% +6.86 N

b J

Pig. 6-12. Checking Master Cylinder for Tight-
ness:

1 - gtand priming valve; 2 - pressure gauge;

3 - receiving cylinder; 4 - master cylinder;

5 - handwheel; 6 - pushrod travel indicator;

7 - cock; 8 -~ vessel

(35707 kgr), 21 mm under & losd of 62.23"0°% ¥

(6.35‘”‘o kgf) and 57.5 mm when noncompressed.

BRAKE MASTER CYLINDER TIGHINESS CHECK

Mount the mester cylinder on a stand and con-
nect it to the latter as shown in Fig. 6-12.

Open stand priming valves 1 and, moving the
master cylinder pistons & few times through their
complete stroke, prime the system. Then close
valves 1. Rotating handwheel 5, move the master
cylinder pistons slowly until the pressure read by
pressure gauges 2 reaches 12.5 MPa (125 kgf/cm ).
In this position lock the master cylinder pushrod.
This pressure shquld stay constant for at least
5 8.

In case of fluid leaks or when pressure fails
to remain constant for 5 s, replace the cylinder
piston seals.

FRONT BRAKES

The design of the front brake is illustrated
in Pig. 6-13.

CLEANING

Prior to repairing the brakes wash them
thoroughly with warm water and a special detergent
and dry immediately with compressed air.

Caution

Under no circumstances should gasoline,
diesel fuel, trichloroethylene or any other

mineral solvents be used for cleaning the brakes
since these liquids destroy cylinder seals.
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REMOVAL AND INSTALLATION

Removal. Jack up the front end of the car, put
it on supports and remove the wheel.

Take off the guide brackets of the hoses.
Unscrew the bypess bolts, detach hoses 10
(Fig. 6~13) from the block of cylinders, keeping
dirt from getting into the cylinders. Stop tke
inlet boles of the block and hoses.

Unbend the edges of the front brake guaxd,
unscrew the brake-to-steering-inuckle bolts
(Fig. 6-14) and remove the brake &s & complete
unit.

To install the front brake proceed in the
reverse order of steps.




Pig. 6-13. Front Wheel Brake Mechanism:

1 -~ cylinder block; 2 - brake shoes; 3 - caliper
holddown lever; 4 - guard housing; 5 - holddown
lever axle; 6 - ghoe guide; 7 - brake caliper;

8 - brake disc; 9 - bleeder unions; 10 - brake
hoses

After installation restore the fluid level in
the reservoir and bleed the brake systen,

Fig. 6-15. Front Brake Parts:

1 - shoe guide; 2 - brake caliper; 3 - dust cap;

4 - gealing ring; 5 - cylinder block; 6 - brake
shoes; 7 - brake disc; 8 - front brake guard hous-
ing; 9 - caliper guard; 10 ~ bleeder union;
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Fig. 6-14. Removing Front Brake:
Arrows show bolts to be unscrewed for removing
brake

DISASSEMBLY AND ASSEMBLY

Pull out the cotter pins, then axles 5
(Fig. 6-13), holding levers 3 to prevent the
springs from getting out.

Remove the holddown levers and their springs,
then caliper 7 complete with cylinder block 1.
Remove brake shoes 2.

Take cylinder block 1 from the slots in the
celiper, spreading apart the caliper slots to
118.5 mm. Remove dust caps 3 (Fig. 6-15) from the
cylinders.

g 1617 18
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11 - brake hoses; 12 - cylinder block detent;

13 - detent spring; 14 -~ piston; 15 - holddown
lever spring; 16 - holddown lever; 17 - cotter pin;
18 - holddown lever axle




FPeeding compressed air through the fluid inlet
hole, push pistons 14 out of the cylinder block
and remove seeling rings 4.

Assemble the front brake in the reverse
sequence, coéting the sealing rings, pistons and
cylinder faces with brake fluid at assembly; pack
the caps with ]JIT-1 grease.

CHECKING BRAKE PARTS

Wash all perts with lukewarm water and deter-
gent, dry them with compressed air and examine
carefully.

If traces of wear or jamming are discovered on
the piston or cylinder face, replace the cylinder
block by a new one, complete with pistons.

Note. In all cases when the piston is removed
from the cylinder, it is good practice to replace
the sealing ring in the cylinder grooves and the
dust cap to ensure satisfactory performance of the
system.

RUNOUT CHECK OF BRAKE DISC

Check the brake disc for face runocut without
removing it from the car (Fig. 6-16). The maximum
permissible runout is 0.15 mm shown by an indica-
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Pig. 6-16. Checking Brake Disc for Face Runout:
1 ~ magnetic support; 2 - indicator; 3 - brake
disc

tor; if it is larger, grind the disc, bearing in
mind that the thickness of the disc after grinding
should be not under 9.5 mm. If the disc is demag-
ed, deeply notched or worn in excess of 1 mm on
each side, replace it by & new one.

REPLACEMENT OF BRAKE SHOES

The brake shoes must be replaced by new ones
if the thickness of the linings has diminished to
1.5 mm.

To replace the shoes:

- uncotter the axle of the upper holddown
lever, take out the aexle and remove the lever;
remove the caliper assembly and pull the worn
shoes from the slots of the guide (Pig. 6-17);

- push the pistons gently into the cylinders
all the way, taking care that the fluid is not
splashed out of the brake reservoir and insert new
shoes into the guide slots;

- bringing the lower guide slant of the
caliper under the lower holddown lever, press the
caliper against the shoes, insert the lever axle
with its head at the wheel side and cotter up the
axle.

The brake shoes must be replaced simultaneous-
ly on the R.H. end L.H. wheels.

Pig. 6-17. Replacing Brake Shoes:

1 - brake shoes; 2 -~ shoe guide; 3 - brake disc;
4 - brake hoses; 5 - cylinder block (essembled
with caliper)

REAR BRAKES

The design of the rear brake is illustrated
in FPig. 6-18.

REMOVAL AND DISASSEMBLY

Lift the rear end of the car end remove the
wheel.

Take measures to prevent fluid leaks from the

reservoir.

Using remover tool 67.7823.9519 (Fig. 6-19),

remove the brake drum.

Disconnect the end of cable 5 (Fig. 6-18) from

hand-operated shoe control lever 2, pull out the
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Pig. 6-18. Rear Brake Mechanism: o G

1 “heel cylinder; 2 - hand-operated shoe con-
tro. lever; 3 - brake shoe; 4 - cup and shoe guide;
5 ~ parking brake operating cable in casing;

6 - lower pull-back spring; 7 - friction lining;

8 - shoe-to-drum clearance adjusting eccentric;

9 ~ expander strap; 10 - upper pull-back spring
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Fig. 6-19. Removing Brake Drum: 7
1 - remover tool 67.7823.9519
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cotter pin, press on the pin and take off lever 2.
Disconnect upper 10 and lower 6 pull-back springs.
Turn the shoe guide cups and take them out complete
with the shoe guides, springs and lower cups; then
remove the shoes complete with expander strap 9.

Detach the fluid feed pipe from the wheel
cylinder end stop the inlet holes of the cylinder
and pipe.

Remove wheel cylinder 1.

When replacing the backing plate, take off
the axle-shaft as prescribed under "Rear Axle" and
disconnect the parking brake control cable, unscrew-
ing two bolts which hold it to the brake backing
plate.

ASSEMBLY AND INSTALLATION

Mount and secure the wheel cylinder on the
backing plete, connect the fluid inlet pipe to it
and tighten home the union nut.

Connect hand-operated lever 2 to the shoe and
install the breke shoes with expander strap 9; then
install shoe guides with springs and lower cups,
install the upper cups and secure them on the shoe
guides by turning right or left. Make sure that
the ends of the.brake shoes fit properly into the
sockets of the wheel cylinder and on the backing
plate.

Install the shoe pull-back springs and connect
the euné of shoe hand-operating cable 5 to lever 2.

Install the brake drum, first coating the
mounting band on the axle-shaft and its flange
contaecting the drum with grephite or JICU-15 grease
and tighten the drum bolts securely. The grease
will facilitate subsequent removal of the brake
drum.

If the wheel cylird:r has been removed during
disassembly, bleed the rear brake hydraulic cir-
cuit.

INSPECTION OF PARTS

Wheel cylinders. Dismantle the wheel cylinders
as follows: take off caps 1 (Fig. 6-20) and pis-
tons 2, take out seals 3, spring seats 5 and
spring 7. Then unscrew bleeder union 6. Check the
active surfaces of the cylinder and pistons for
cleanliness. These surfaces should be perfectly
smooth, without roughness so as to rule out fluid

Pig. 6-20. Wheel Cylinder Parts:
1 - cap; 2 - piston; 3 - seal; 4 ~ barrel;
5 - spring seats; 6 - bleeder union; 7 - apring




leaks and premature wear of the seals and pistons.
Eliminate any defects on the cylinder face by lap-
ping or grinding. However, bear in mind that the
cylindeg bore must not be emlarged.

Replace seals 3 by new ones. Examine caps 1
and replace them, if necessary.

Examine spring 7. its free length should be
34 mm, while under & load of (34.3+1.96) N
[(3.5+0.2) kgf], 17.8 mm. Replace it, 1f necessary.

Coat all parts liberally with brake fluid
before assembly. Instell the parts in the reverse
sequence of operations. After assembly check the
pistons for smooth and free motion.

Shoes. Inspect the shoes carefully for damage
and distortion.

Check both the upper and lower pull-back
springs for resilience and replace them by new
ones, if necessary.

There should be no permanent deformations
after the lower and upper springs have been
stretched by a force of 343 N (35 kgf) and 412 X
(42 kgf), respectively.

Check the linings for cleanliness; if dirt or
0il is discovered, clean them thoroughly with a
wire brush and wash with white spirit; besides,
look for penetration of lubricant or oil into the
drum; correct any discovered defects.

Replace the shoes by new ones if the thickness
of their linings has diminished below 1.5-2 mm.

Breke drums. Examine the brake drums. If the
working surface is deeply scored or excessively out
of round, rebore the drums on a lathe.

After reboring finish the working surface of
the drum on & turning lethe with fine-grain
abrasive stones. This will extend the service life
of the linings and promote the uniformity end effi-
ciency of brsking.

The nominal diemeter of the drum (250 mm)
aefter reboring and grinding should not be increas-
ed by more then 1 mm. This limit should be strictly
observed, otherwise the strength of the drum and
the braking efficiency will be impaired.
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STAND CHECKS OF REAR BRAKE WHEEL CYLINDERS

lount the cylinder on the stand, connect a
pipe from the pressure gauges to it (Fig. 6-21)
and bleed the system.

Adjust stops 1 so that they bear against the
wheel cylinder pistons.

Check for absence of fluid leaks. Connect &
low pressure gauge; rotating slowly the handwheel
of the stand cylinder, set a fluid pressure of
0.05 MPa (0.5 kgf/cm?).

NMeke sure that this pressure remains constant
for 5 min. Repeat & similar test under a pres-
sure of 0.1; 0.2; 0.3; 0.4; 0.5 MPa (1, 2, 3, 4,

5 kgf/cmz).

Reduce the pressure and connect & high-
pressure gauge. Observing the sbove rules, repeat
the tests under & pressure of 5, 10, 15 NPa (50,
100, 150 kgf/cm?).

There should be no pressure drop caused by
fluid leeks past the sealing elements, pipe joints
end bleeder unions or through the casting pores.

A slight pressure drop [not over 0.5 MPe
(5 kgf/cm®) within 5 min] is permissible, par-
ticularly at high pressures, when it is caused by
the shrinkage of the seals.

Fig. 6-21. Rear Wheel Cylinder Checking Setup:
1 - piston stops; 2 - cylinder under test;

3 = cylinder bracket; 4 - low-pressure gauge;
5 - high-pressure gauge; 6 - pressure build-up
cylinder; 7 - vessel; 8 -~ handwheel

REAR BRAKE FPRESSURE REGULATOR

RENMOVAL AND INSTALLATION

Disconnect lever 12 (Fig. 6-22) from link 7,
then detach holder 18 from bracket 14 and the clips
of the pipes leading to the pressure regulator.

Disconnect the muffler mounting parts from the
car body end shift aside the pipeline with mufflers.

Unscrew the regulator-to-bracket and bracket-
to-body bolts. Remove the regulator bracket, ease
down the regulator and disconnect its pipes.

Remove the regulator and detach its operating
lever. Stop the inlet and outlet holes of the pres-
sure regulator end pipes.’
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To install the pressure regulator reverse the
removal operations. Before tightening the regulator
bolts install fixture 67.7820.9519 (PFig. 6-T7) on
the end of the reguletor operating lever. Direct
the fixture spindle upward to bear ageinst the cer
body. This will set a distance of (15045) mm (see
under "Adjusting Position of Pressure Regulator")
between the end of lever 2 and the body sidemember.

Lift boot 3 (Fig. 6-22) & little and, turning
the regulator on its bolts, bring the end of the
lever in light contact with the regulator piston.

Holding the regulator in this position




Fig. 6-22. Pressure Regulator Control Linkage:

1 - pressure regulator; 2 - pressure regulator
operating lever axle; 3 ~ boot; 4 - locking plate;
5 = bolt with spring washer; 6 - rear axle beam;

7 ~ link from pressure regulator operating lever
to rear axle bracket; 8 - nut of bolt 11;

tighten its fastening bolts all the way, then
apply a coat of JIT~1 grease to axle 2 and to the
protruding part of the piston. Put rubber boot 3
in position, having packed 5-6 g of the grease

9 - plastic bushing; 10 ~ spacer bushing; 11 - link
bolt; 12 - pressure regulator operating lever;

13 - operating lever supporting bushing;

14 - supporting bushing bracket; 15 - washer;

16 - spring washer; 17 - nut; 18 - supporting
bushing holder; 19 - holder-to-bracket bolt

1 7 B

into the boot. 6
Remove fixture 67.7820.9519 and connect the B
end of the lever with link 7, first applying IT=1
grease to the bushings of the link-to-lever N y =
art lated joint. k Pb 7
Pasten the exhaust system pipes to the car 2 N
body.
Bleed the brakes to remove any air from the 8
rear brake system. A N
DISASSEMBLY AND ASSEMBLY
- Using wrench A.56124, unscrew the plug,
remave gasket 5 (Fig. 6-23), take out piston 10, 3
Fig. 6~-23. Rear Brake Pressure Regulator (Inactive 4
Position):
A - normal pressure chamber; B - controlled pres-
sure chamber; P - force exerted by regulator
lever 4
1 - regulator body; 2 - gpacer bushing; 3 - sealing 6 - plug; 7 - rubber geal; 8 - spring seat;

Ting; 4 - regulator operating lever; 5 - gasket;

9 - piston spring; 10 - piston
137 "




spacer bushing 2, seal 7, spring seat 8, spring 9,
and thrust washer with sealing ring 3.

To, assemble reverse the disessembly opera-
tions, lubricating all parts with brake fluid.

Caution
The pressure regulator of the VAZ-2121 car
has & recess on the lower part of the piston, to

distinguish it from the like regulators of other
car models.

REMOVAL AND INSTALLATION

Shift the parking brake lever to the downmost
position and disconnect the ends of the cables
from the brake shoe operating levers (see "“Rear
Brakes").

Loosen locknut 5 (Pig. 6-4) and adjusting
nut 6, remove return spring 9 (Fig. 6-24) end
unscrew completely the locknut and the nut.

Take the front-end fittings of the rear cable
from the body floor brackets and the ceble casing
out of the brackets on the rear axle beam and
remove rear cable 12. ’

Take off the lever guard case, the lever
assembly and the front cable.

Pull out the cotter pin, take off the thrust
washer and disconnect the front cable from the
parking brake lever.

To install the parking brake reverse the
removal operations, then adjust it (see "Adjust-

—

Wesh the parts with isopropyl alcohol or brake
fluid and inspect them. The surfaces of the parts
should be free of scratches and rough spots.

Check the condition and resilience of the
spring; its free length should be 17.8 mm, while

+7.84 +0.8
under a load of (68.6_3.92) N [(7_0-4) kgf]’ 9 mme.

Replace all demaged paris, the seal and the

sealing ring.

PARKING BRAKE

ment of Parking Brake"). During imnstallation apply
Jnron-24 or JCU-15 grease to the rear cable guide,
parking breke lever axle and front cable end
fitting.

CHECKS AND REPAIRS

Inspect the parking breke parts carefully.

Replace the cable if its strands are broken
or chaffed.

leke sure that the quadrant teeth and the
handle latches are intact; replace excessively worn
parts. '

Check the condition of the spring. It must
return the lever reliably to the inasctive position.

Examine the casing of the rear cable and the
fagtening of the end fittings to the casing and
make sure that the cable is free to slide inside
the casing. Replace the cable if its casing is
demaged or the end fittings are loose.

Pig. 6-24. Parking Brake Control Linkage:
1 - case; 2 ~ front cable; 3 -~ lever; 4 - button;
5 - rod spring; 6 - pawl rod; 7 ~ rear cable

guide; 8 - spacer bushing; 9 - return spring;
10 - expander strap; 11 - hand-operated shoe con-
trol lever; 12 - rear cable




Section VII
ELECTRICAL EQUIPMENT

GENERAL

The electrical equipment is of the single-~
vire ground-return type with the negative terminals
>f the power sources and consumers connected to
'ground” which functions as the second wire.

' majority of the circuits are actuated by
the ignition switch. The supply circuits of the
lornsg, cigarette lighter, stoplight, interior
lamps, distress light switch (at distress mode)
ind inspection lamp socket are constantly energiz-
:d, irrespective of the position of the ignition
tey.

The electrical equipment of the car is pro-
tected by fuses (Pig. 7~1) located under the in-
strument panel, left of the steering column. The
’>attery charging circuit, headlight lower and
ipper beam relays, ignition and starting circuits
ire not protected by fuses.

Fuses 11, 13, 14, 15 (Pig. 7-1) installed in
the auxiliary fuse unit are vacant.

If a fuse is blown, first identify and elimi-
1ate the cause of the trouble, then replace the
‘fuse. To trace down the faulty spot, refer to the
table of fuse-protected circuits (Table 7-1) to
ind 7 > which particular fuse protects the given
sircui..

@2 3 4@@@5 9)(i0
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Pig. 7-1. Fusea'
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‘Table T-1

Fuse~Protected Circuits

Fuse No.
(Pig. 7-1)

1(164)

Circuit

Interior lamps. Horns. Inspection lemp
socket. Cigarette lighter. Stoplight
lamps

2(84) Windshield wiper and its relay. Heater
motor. Windshield washer motor. Head-
light wiper and washer relay (with head-
light wiper and washer switch button not
pressed on). Headlight wiper motors in
8ll positions of wiper blade, except

initial position -

3 (84) L.H. bheadlight (upper beam) and its

warning lamp

4 (84) R.H. headlight (upper beam)

5 (84) L.H. headlight (lower beam)

6 (84) R.H. headlight (lower beam)

7 (84) L.H. side light (marker light). Marker
light warning lamp. R.H. tail light

(marker light). R.H. number plate light

8 (84) R.H. side light (marker light). L.H. num-
ber plate light. Cigerette lighter lamp.
L.H. tail light (marker light). Instru-

ment lamps

Oil pressure gauge and warning lamp.
Coolant temperature gauge. Fuel level
geuge with low fuel level warning lamp.
Parking brake warning lamp. Brake fluid
low levgl warning lamp. Direction indi-
cators and warning lamp. Carburettor
choke valve warning lamp. Battery no-~
charge warning lamp. Carburetior shutoff
valve. Tachometer. Tail lights (backing
light). Differential lock warning lamp

9 (84)




Cont'd

Fuse No. Circuit

(Pig. 7-1)

10 (84) Voltage regulator. Alternator field
winding

12 (84) Headlight wiper and washer (with control
button depressed). Headlight washer
motor. Headlight wiper motors at start-
ing and when wiper blades pasas through
initial position.

16 (84) Distress light switch:and direction

indicators at distress mode

The wiring diagram of the car is shown in

Pig. 7-2.

Specifications

‘ In all the diagrams of the "Electrical Equip-
ment" Section the colour of the wires is denoted
by letters, the first letter standing for the
colour of the wire, while the second one denotes
the colour of the wire tracer (Table 7-2).

STORAGE BATTERY

TYPE secessecoccccssceccoscnscccesnsssees OCT=55]
Rated voltage, V .ceveeecccccceccccssacncee 12
Rated capacity at 20-h discharge rate and

at 25 °C of electrolyte at beginning of
discharge, A¢h sceeeccccsccccsccscccossaas 55

Discharge current at 20-h discharge
mte, A @000 sss 000000000t etscvsBevsnsese 2.75
Discharge current at starting, at

eleqtrolyte temperature of minus

18 OC, A cevesocconcecscecsasscscasnsacs 255

TROUBLE SHOOTING

Cause

Remedy

Rapid Discherge in Service

1. Slipping of alterna~
tor drive belt

2. Alternator faulty

3. Damaged insulation

in car electrical system

(discharge current higher

than 1 mA with consumers
disconnected)

4. Short-circuiting of
cell plates

5. Connection of new
loads by car owner in
excess of permissible
limits

6. Electrolyte contami-
nated by foreign matter
7. Battery surface very
dirty

8., Electrolyte level
dropped below upper edge
of plates

1. Adjust belt tension

2. Check alternator

3. Pind leaky point and

correct defect

4. Replace batterj

5. Remove new loads

6. Drain electrolyte,
wash and charge battery
T. Clean battery surface

8. Restore normal elec-
trolyte level
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Table T=2
Wire Colour Code

Letter Colour [ Letter l Colour
B White 0 ' Amber
T Blue P . Pink
X Yellow c Gray
3 Green ) Violet
K Brown y Black
Il Red

Cont'd
Cause Remedy

Battery Surface Wetted with Electrolyte

1. Battery overfilled,
electrolyte splashes out
2. Electrolyte seeping
through cracks in bat-
tery cease

3. Violent gassing of 3. Check connection of
electrolyte caused by voltage regulator body
excessively high to ground and connectio
alternator voltage of its wires; adjust or
replace voltage regulat
4. Replace battery

1. Adjust normal elec-
trolyte level
2. Replace battery

4. "Boiling" of elec-
trolyte caused by
sulphation of plates

ACTIVATION OF DRY~-CHARGED BATTERY

_The cars shipped from the Plant are fitted
with storage batteries filled with the electrolyte
and charged.

Spare batteries are delivered in a dry-charge
state, without the electrolyte. To get the battery
ready for use remove the filler plugs and, dependi
on the battery design, remove the plug seals or cu
off the vent projections. Then fill the battery wi
the electrolyte at 15-25 °c.

The specific gravity of the poured-in elec-
trolyte (corrected to 25 °C) should be
1.27 - 1.29 g/cm3 for temperate climates and
1.22 - 1.24 g/cm” for tropics.

Let the plates and separators impregnate with
the electrolyte for two hours, then check the bat-
tery no-load voltage and the specific gravity of
the electrolyte.




The specific gravity of the electrolyte drops
omewhat due to interaction with the active

aterial of the plates. If the specific gravity

as dropped by not more than 0.03 g/cm3 and the
attery voltage is higher than 12 V, the battery
hould be considered ready for use. If the voltage
s from 10 to 12 V and the specific gravity has
ropped by more than 0.03 g/cm3, charge the bat-
ery with a 2-3 A current for 24 h. If the vol-
age remains lower then 12 V after charging, the
attery should be discarded.

After the separators and plates have been
oaked with the electrolyte, the electrolyte level
i1l drop inevitably. Therefore, prior to instal-
.ing the battery on the car, bring the electrolyte
.evel to the normal value by adding the electrolyte
f the same specific gravity as that at the begin-
uing of filling.

In the course of charging check the electro-
.yte/}g@perature periodically to prevent its rising
wov’ ) °C. If the temperature reaches 40 °c,
reduce the charging current by 50 % or stop charg-
ng until the battery cools down to 27 .

Stop charging when violent gassing begins in
111 the cells and when the voltage and specific
sravity remain constant in the course of two or
three last hours of charging.

Having filled the battery charge it as a
1andatory requirement in the following cases:

- if the battery has been out of use for

after filling;
~ if the initial service conditions are severe
.cold weather, frequent applications of the star-
ter, etec.);

- if the battery has been in storage for more
than 6 months after the date of manufacture.

24 h

CHECKING ELECTROLYTE LEVEL
/Ihi electrolyte level should be 5-10 mm above
the :r edge of the separators or the baffle
plate and should not rise above the lower edge of
indicator 7 (Fig. 7-3).
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In the course of service the electrolyte level
drops gradually due to eveporation of water compo-
nent of the electrolyte. To restore the normal
level add distilled water only.

If it is known for certain that the electro-
lyte level has dropped due to splashing out, top
up the battery with the electrolyte of the same
specific gravity as that of the electrolyie remain~
ing in the cells.

If the level is higher than necessary, remove
the surplus quantity using a rubber bulb with en
ebonite tip.

CHECKING STATE OF CHARGE

. 7o check the state of charge, measure the
specific gravity of the electrolyte (Table 7-3)
with a hydrometer.

If the battery is discharged to 50 % and over,
remove it from the car and have it charged. -

When measuring the specific gravity see that
drops of the electrolyte do not fall from the
pipette on the surface of the battery, car body and
other parts: the electrolyte contains sulphuric
acid which causes corrosion, current leaks, etc.

Pable T=3

State of Battery Charge VS Specific Gravity
of Blectrolyte )

Specific gravity at 25 °C, g/cm’

State of

charge, Temperate Tropical
% climate climate
100 1.27+0.01 1.23+0.01
50 1.20 1.15

0 1.13 1.10

The specific gravity of the electrolyte depends
on its temperature. It changes by 0.01 g/cm3 approxi=-
mately.per 15 OC. Therefore, if the temperature of
the electrolyte is higher or lower than 25 °C, make
temperature corrections by adding or abstracting
the following values from the hydrometer readings:

Electrolyte

temperature,

00 teveeessass +40 425 +10 -5 -20
Correction ... +0.01t O -0.01 =0.02 -0.03

To avoid errors do not measure the specific

gravity when: )
- electrolyte level is other than normal;

Fig. 7-3. Storage Battery. Sectionalized:

1 ~ battery case; 2 - cover; 3 - positive pole
terminal; 4 - cell connector; 5 - negative pole
terminal; 6 - plug; 7 - electrolyte level indica-
tor; 8 - separator; 9 - positive plate; 10 - nega-
tive plate ‘ .




- electrolyte is either too hot or too cold;
its optimum temperature for measurement is 15-25 °c;
‘L the cells have just been topped up with

distilied water; allow the electrolyte to mix up
well; with a discharged battery a delay of a few'
hours may even become necessary; :

- tL2 atarter has just been operated several
times; walt until the specific gravity in the cells
becomes equalized;

- electrolyte is gassing; wait until the
bubbles in the hydrometer syringe come up to the
surface of the electrolyte.

If the specific gravity of the electrolyte is
too low (under 1.22 g/cm3) and the battery is over-
heated in service (more tham 10 °C above the ambient
temperature), or else if the specific gravity of
the electrolyte in separate battery cells differs
by more than 0.2 g/cmB, charge the battery with
8 2«3 A current during 24 h. If the battery
voltage is below 12 V after charging, the battery
must be discarded.

If the gpecific gravity of the electrolyte

is too high (1.3 g/cm® and higher), bring it to th
normal value as described below.

CHARGING BATTERY

Remove the battery from the car, cleamn it
thoroughly, particulerly on the top, and check the
electrolyte level. )

Charge the battery with & 5.5 A current for
several hours until the cell voltage and the speci:
fic gravity of the electrolyte remsin constant.

At the end of charge the specific gravity of
the electrolyte may sometimes be other than normsl
If so, adjust it to the required value.

If the specific gravity is too high, remove
some electrolyte from the cells, add some distille
water, wait until the electrolyte gets mixed and
measure the specific gravity again.

If the specific gravity is lower than normal,
remove some electrolyte from the cells and add the
electrolyte of a higher specific gravity
(1.40 g/cm?).

ALTERNATOR

Specifications

Reted voltage, V coeeecocscevennsess 12
Sense of TotAtion ecessccecsscescsss R.H. (viewed

from drive end)

Maximum output current at 14 V and

rotor speed of 5000 min-1, A teseess 42
Meximum rotor speed, min™! teeeseee. 13000
Engine-to-generator gear ratio ceeee 1: 2.04

Fig. T-4. Alternator T'-221:
1- 8lip ring end head; 2 - rectifier unit;
3 -~ rectifier unit screw; 4 - slip ring; 5 - rear
ball bearing; 6 - guard housing; 7 - rotor shaft;
8 - contact bolt extension; 9 ~ contact bolt;

10 ~ wire harness; 11 ~ brush holder with brushes;
12 - altemator~to~brace stud; 13 - pulley with
fan; 14 - rotor pole piece; 15 - bushing;

16 ~ front ball bearing; 17 - drive end head;

18 - rotor winding; 19 - stator; 20 - stator wind-
ing; 21 - rotor pole piece; 22 - buffer bushing;
23 -~ bushing; 24 - holddown bushing

6
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A sectional view of the alternator is shown in
Fig. 7-4 and its connections, in Fig. 7-5.

SN il
\0"7

({4-*

R

\




67 67

— -

13 LI (I

81 Jdﬁ 85
0

Rt —

Fig. 7~5. Alternator Connections:
1 = gtorage battery; 2 - alternator; 3 - voltage
regulator; 4 - ignition switch; 5 - fuse unit;

TROUBLE SHOOTING

T

Cause

[Remedy

No-Charge Warning Lemp Constantly Alight or
Flashes Up Periodically on Moving Car

1. Alternator belt slip-
ping

2. Open-circuit fault
between "85" terminal of’
no-charge warning lamp
relay and centre of
alternator star

3. No-charge warning lamp
relay damaged or out of
adjustment

1. Adjust belt tension

2. Check and restore
connection

3. Check, adjust or
replace relay

4. Open-circuit fault
in field winding supply
circuit

4. Restore connection

5. Voltage regulator
de” “ed or maladjusted

5. Clean contacts,
adjust or replace
regulator

6. Replace brush holder
with brushes; wipe slip
rings with gasoline-
soaked rag

7. Connect winding ends
to slip rings or replace
rotor

8. Replace rectifier unit

6. Alternator brushes
worn or jammed; slip
rings oxidized

7. Open=-circuit fault
or ground fault in alter-
nator field winding

8. One or more positive
polarity rectifiexrs
short-circuited

9. Open-circuit fault
in one or more alterna-
tor rectifiers

10. Open=-circuit fault
between "86" and "87"
terminals of no-charge
warning lemp relay

11. Open-circuit fault
or short circuit in
stator winding

9. Replace rectifier
unit

10. Restore connection

11. Replace stator
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6 -battery no-charge warning lemp; 7 - battery no-

charge warming lamp relay

Contrd

Causge

Remedy

No-Charge Warning Lamp Pails to Light Up

After Turning On Ignition Switch

1. Lamp filament burnt
out

2. No-charge warning
lamp relay damaged or
maladjusted

3. Open-circuit fault
between "87" terminal of
no~charge warning lamp
relay and terminal "1iv
of fuse unit

4. Short-circuits in
one or more negative
polarity rectifiers

5. Ground fault of sta-
tor winding

1. Replace lamp

2. Clean contacts,
adjust or replace relay

3. Restore connection

4. Replace rectifier
unit

5. Replace stator

Alternator Working, Battery Undercharged

1. Alternator belt
slack: slipping at high
speed and under load

2. Wire clamps loosge

on alternator and bdat-
tery; battery terminals
oxidized; wires dameged
3. Battery faulty

4. Voltage regulator
maladjusted or dameged

1. Adjust belt tension

2. Clean battery ter-
minals of oxides,
tighten clamps, replace
damaged wires

3. Replace battery

4. Clean contacts,
adjust or replace vol-
tage regulator

Battery Overcharged

1. Poor contact between
"ground"™ and voltage
regulator body

2. Voltage regulator
meladjusted or damaged
3. Battery faulty

1. Restore contect

2. Adjust or replace
voltage regulatoy
3. Replace battery




Cont'd

Cauée~‘ [ Remedy

Alternator Noisy

1. Loosening of alterna-
tor pulley nut

1. Tighten up nut

2. Alternator bearings
damaged

3. Shorted turns of sta-
tor winding (humming of
alternator)

4. Squeaking of brushes

2. Replace bearings

3. Replace stator

4. Wipe brushes and slip

rings with cotton cloth
soaked in gasoline

Caution

1. The "minus" terminal of the storage bat-
tery should always be comnected to "ground" and
its "plus" terminal, to alternator terminal "30v.
An accidental wrong connection of the battery
terminals will immediately cause an overcurrent
through the altermator rectifiers, thus ruining
thenm.

2. Do not work the alternator with the loads
disconnected from terminel "30" (particularly
with the storage bettery discomnected). This
causes a dangerous voliage rise and may damage
the rectifiers.

3. Never check the functioning of the alterna-
tor "for spark", i.e. by connecting altermator
terminal "30" with "ground" or texrminal "“67" even
for a short time. This creates a very lerge cur-
rent in the rectifiers and damages them. The alter-
nator must be checked only with an ammeter and a
voltmeter,

4. Do not check the charging circuits with a
megger or & 36 V lemp. If such & check is required,
first disconnect the wires from the alternator
and voltage regulator.

5. The strength of stator insulation should
be checked by a high-voltage current only on a

test stand, first disconmecting the phase windings

from the rectifiers.

6. Do not confuse the wire conmected to
alternator termipal "67" with the one comnected to
the star neutral point (unmarked terminal). A wrong
connection will make fuse 10 (Fig. 7-1) blow and
damage the voltage regulator contacts.

7. If some welding work is to be performed
on the car body, discomnect the wires from all the
alternator and battery terminals.

8. Under no circumstances should the alterna-
tor rectifiers be checked in a circuit supplied
from & 110 or 220 V A.C. source even if there in
& signal neon lamp; neither should they be checked
with a megger since its voltage is too high for the
rectifiers. In these cases the rectifier will be
broken down (short-circuited).
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CHECK TESTS
Oon-Car Test

If the battery no-charge warning lamp is
alight when the engine is running, the fault of
the alternator can be identified approximately as
follows:

- pull out the carburettor choke knob a lit-
tle to bring the engine idle speed to 1000-1500
min'1;

~ disconmnect the wire from the battery "minus"
terminel for a short time. If the engine stalls,
this 18 an indication that the elternator is
faulty and all the loads are supplied from the

storege bettery.

Stand Test

The stand test is intended to check the condi-
tion of the elternator and to ascertain whether its
performance agrees with the rated characteristics.
Guard housing 6 (Fig. 7-4) of the alternator under
test should be removed, the brushes should be well
bedded on the slip rings and the slip rings should
be perfectly clean.

Mount the alternmator on the stand and make
connections as shown in Fig. 7-6. Start the stand
motor, adjust altermator oﬁtput voltage to 14 V by
rheostat 4 and accelerate the rotor to 5000 min'1.
Work the alternator at this speed for at least two
minutes and then measure the output current. In a
serviceable alternator it should be not under 44 4.

If the output current is smaller, this should
be traced to some fault in the stator and rotor
windings, to damaged rectifiers or wear of the slip
rings and brushes. In this case the windings and
rectifiers should be thoroughly checked to identify
the faulty spot.

If some fault of the rectifiers is suspected
measure the output current on & warm alternator.
This check helps to discover more accurately the
faulty condition of the rectifiers by & sharp
reduction of the output current at the rise of the
alternator temperature. To warm up the machine, wor
it for at least 15 minutes at a rotor speed of
5000 min'1 end at 14 V across the alternator output
terminals. Then measure the output current. On a
warmed-up alternator it should be not lower than
42 A.

s1(D “E_@_
»

Fig. 7-6. Alternator Test Stand Hookup:
1 - alternator; 2 - voltmeter; 3 - switch;
4 - rheostat: 5 -~ storage battery; 6 - ammeter




Oscilloscope Test

The oscilloscope makes it possible to check
the alternator accurately and quickly end determine
the nature of the trouble by the shape of the
rectified voltage curve.

Por conducting this test, run the alternator
rotor at 1500 - 2000 min'1, supplying the field
winding from the storasge battery but discomnecting
the battery from terminal "30".

If the rectifiers and the stator winding are
in order, the rectified voltage curve will be of a
saw-like pattern with uniform teeth (Fig. 7-7). If
there is an open-circuit fault in the stator wind-
ing, an open-circuit or a short-circuit fault in
the rectifiers, the shape of the curve changes
radically: the teeth become nonuniform with deep
valleys between them (Pig. 7-7, II and III).

Pig. 7-7. Alternator Rectified Diodes Voltage
Curve:

I - alternator serviceable; II - rectifier diode
bre” > down; III - open circuit fault in rectifier
dlouc

Rotor Field Winding Test

The condition of the winding and the standard
of brush-to-slip ring contact can be checked on
the stand without disassembling the altermator,
by measuring the resistance between terminal "67"
and the alternator "ground®.

If there are no shorted turms in the winding
and the brushes are well seated, the winding
resistance should be (4.4%3:3)0 at 20 °c. In the
course of the test ensure a reliable contact
between the rotor slip rings and the conductors
connected thereto.

Stator Teat

The stator should be tested separately after
disassembling the altermator and disconnecting the
stator winding terminals from the rectifiers.
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The first thing to do is to check the stator
winding for open circuits and ground faults with
an ohmmeter or a test lamp and a storage battery.

The insulation of the winding conductors
should bear no signs of overheating caused by a
short circuit in the rectifiers. Replace the sta-
tor if its winding is demaged in this menmer.

Pinally, check the stator winding for shorted
turns with a growler.

Rectifiers Test

A sound rectifier pesses current in one direc-
tion only. A faulty one may either pass no current
at all (open circuit) or pass it in both direc-
tions (short circuit). '

If one of the rectifiers is damaged, the
entire rectifier unit has to be replaced.

The rectifiers can be checked for shorts
without removing the altermator from the car, but
first disconnecting the wires from the storage
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Fig., 7-8. Rectifier Diode Test Hookups:

I - simultaneous test of positive and negative-
polarity diodes; IT - negative-polarity diode
test; III - positive-polarity diode test;

1 - alternator rotor; 2 - stator winding;

3 - rectifier diodes; 4 - signal lamp; 5 -~ storage
battery "
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battery and alternator. Make the test with an
ohmmeter or a 25-40 W test lamp and & storage bat-
tery as shown in Fig. 7-8.

Note. To simplify the fastening of the recti-
fier unit parts, three rectifiers have rectified
voltage with the "plus" sign on the body. These
are positive rectifiers which are pressed into one
plete of the rectifier unit. The other three
rectifiers are negative ones and the rectified
voltage on their body has the "minus" sign. They
are pressed into the other plate of the rectifier
unit.

First check for simulteneous shorts in both
the positive and negative rectifiers. For this
purpose connect the battery "plus" across a lamp
to alternator terminal "30" and its "minus", to
the alternator frame (Fig. 7-8, I). If the lamp
lights up, it means that both the negetive and
positive rectifiers are shorted.

The negative rectifiers can be tested for
shorts by connecting the battery "plus" through
a lamp with the terminal of the stator winding
neutrel wire and its "minus", with the alternator
frame (Fig. 7-8, II).

If the lamp is alight, this is an evidence of
e short circuit in one or more negative rectifiers.

It should be borne in mind that in this case
the iaﬁp may be caused to light due to shorting of
the stator winding turns to the alternator frame.
However, this fault is by far less frequent than
short-circuiting of the rectifiers.

To check the positive rectifiers for shorts,
connect the battery "plus" through = lamp with

22
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Pig. 7-9. Alternator Parts:

1 - "negative" brush; 2 - brush holder; 3 - "posi-~
tive" brush; 4 - neutral wire comnector; 5 - in-
sulating bushings; 6 - rectifier unit; 7 - contact
bolt; 8 - stator; 9 -~ rotor; 10 -~ bearing inmer
fastening washer; 11 - drive end head; 12 - bear-

alternator terminal "30" and its "minus" with the
terminal of the stator winding neutral wire
(Fig. 7-8, II1). Lighting up of the lamp will in-
dicate a short circuit in one or more positive
rectifiers. ;
An open-circuit in the rectifiers can be dis-
covered without disassembling the alternator only
by an indirect method on a stand, judging by a con-
siderable reduction (by 20 - 30 %) of the output
current as compared with the rated value. If the
alternator windings are in order and the rectifiers
are not short-circuited, the cause of the low cur-
rent output lies in an open-circuit fault in the
rectifiers.

ALTERNATOR REPAIRS

Disassembly

Remove the nuts from contact bolt extension 21
(Fig. 7-9), turn off the fastening screws and
remove guard housing 19 with the hose. Disconnect
wire harness 22,

Turn off the screws and remove brush holder 2
with brushes, -

Unscrew the nuts of through bolts 14 and
remove alternator drive end head 11 complete with
the rotor.

Clamp the rotor in & vice, unscrew the pulley
nut and, using remover tool 02.7823.9504, take the
pulley off the rotor shaft. Withdraw the Woodruff
key from the shaft slot and remove end head 11.

Turn off the nuts of the screws which conhect
the rectifier ends with the stator winding ter-
minels, pull the neutral wire plug from connector 4
and withdraw stator 8 from slip ring end head 16.

14 13 12

ing outer fastening washer; 13 - rotor bearing;
14 - through bolt; 15 - holddown bushing;

16 - s8lip ring end head; 17 - buffer bushing;
18 - bushing; 19 - guard housing; 20 - housing
screw; 21 ~ contact bolt extemnsion; 22 - wire
harness




Turn off the nut of contact bolt 7 and remove
rectifier unit 6.

Assembly

To assemble the alternmator, reverse the
disassembly operations. Axial misalignment of the
holes in the alternator end head lugs should not
exceed 0.4 mm. Therefore, insert a special gauge
into these holes at assembly.

The convex side of the tapered spring washer
of the pulley should be in contact with the nut.
Tighten the pulley nut with a torque of
38.2 - 61.7 N.m (3.9 - 6.3 kgf.m).

Replacement of Brush Holder

If the brushes are worn and protrude by less
thean 5 mm from the holder, replace the latter
complete with the brushes.

Prior to installing the brush holder, blow
out _the carbon dust and wipe eway the oil mixed
wi sarbon dust.

Replacement of Rotor Bearing in Drive
End Head

To remove the faulty bearing from the end
head, turn off the nuts of the screws that hold
together the bearing washers, remove the Washers
with the screws and force out the bearing on a
hand-operated press. If the ends of the screws are
lock-punched and the nuts refuse to come off, file
off the ends of the screws.

A new bearing may be installed into the alter-
nator end head only if the bore for it is not dis-
torted and its diameter does not exceed 42 mm. If
it is lerger or the bore is distorted, replace the
end head by a new one.

Porce the bearing into the end head on a
press and then clamp it between two washers which
are held together by screws with nuts, After
tightening the nuts, lock-punch the ends of the
screws,

VOLTAGE REGULATOR

A general view of the voltage regulator
appears in Fig. 7-10 and its electricel connec-
tions, in Pig. 7-11.

Caution

1. Do not confuse the wires connected to ter-
minals "15" and "67". In case of & wrong connection

Pig. 7-10. Voltage Regulator PP-380:

1 - protective plate; 2 - series resistor;

3 -~ lower gasket with sockets for "15" and "67"
plugs; 4 - cover gakset; 5 - choke; 6 ~ bracket
fastening nut; 7 - lower contact bracket; 8 - upper
contact bracket; 9 - regulator winding; 10 - arma-
ture; 11 - armature spring; 12 - spring bracket;

13 - yoke; 14 - base
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of the wires the voltage regulator will become
inoperative and the upper contacts will be con-
stantly closed. The altermator output voltage will
rise high, thus resulting in violent gassing of the
electrolyte in the storage battery and in damage
to the consumers. Besides, the contacts will get
stuck and the voltage regulator will have to be
replaced.

2. Do not connect the radio noise suppressor
capacitors to the circuit between terminals "é7n
of the regulator and dlternator. This will disturd
normal functioning of the contacts and they will be
rapidly ruined.
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Pig. 7=-11. Voltage Regulator Circuit Diagram:
1 - choke; 2 - thermal-compensating resistor;
3 - regulator winding; 4 ~ series resistors
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3. Do not connect additional consumers to the
elternator field winding supply circuit as this
will raise the alternator voltage excessively.

4. Do not check the regulator by shorting its
terminals "15" and "67". This will raise the
alternator voltage and may damage the rectifier
unit.

5. Do not remove the regulator cover unless
urgently necessary so as to avoid disturbing the
tightness of the seal. Moisture and various foreign
particles penetrating under the cover ceause soil-
ing, burning of contacts and interfere with the
normal functioning of the regulator. For this
reason all the materials of which the regulator is
made are checked for absence of gassing; when
replacing the gasket, see that the new one is made
of polyurethane as prescribed in the regulator
design.

6. Keep the regulator always clean and protect
it against chance blows that mey disturb its
setting.

See that the regulator body and "ground" are
reliably connected by the fastening screws since
inadequate connection steps up the alternator
voltage above the specified limit.

Stand Checks and Adjustment.Reference Data

Regulated voltage at regulaior and
ambient temperature of 50+3 °c, v:
2nd StBZE ceecceascsccssssesansaes 14.240.3
1st stage, lower than that of the
2nd stage by not more than ..ceees 0.7
Resistance between terminal "15" dnd
ground", Q
Resistance between terminals "15" and
"7 with contacts open, Q cessvasee 5.6540.3
Armature-to-core 2ir gap, MM ccessaeses 1.4+0.07
2nd stage contact gap, MM eveecsvceeees 0.45+0.1

ceesecsesesncscrnsansnanee 27742

The regulator should be checked and adjusted
on a stand which is equipped with a generator,
storage battery, thermostat and an electric motor
capable of varying the rotation speed within a wide
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Pig. 7-12. Voltage Regulator Test Stand Hookup:

1 - voltmeter, 15 V scale, accuracy class not
under 0.5; 2 - voltage regulator; 3 - master
switch; 4 - generator; 5 - ammeter, scale up to
50 A; 6 - eignal lamps, 3 W, 12 V; 7 - storage
battery switch; 8 - rheostat awiich; 9 - rheostat
5 =304, 15 V; 10 - storage battery
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range. The regulator with the cover closed should
be mounted on the stand with its connector plugs
down.

A diagram of the stand hookup is illustrated
in Pig. 7=-12. Pay particular attention to the
reliability of connections seeing that their con-
tact resistance should not be higher than that
specified in Table 7-4.

Table 7-4

Maximum Ohmic Resistance of Connections

Resistance,

Comnections

Q
Generator "30" - battery "plus" 0.005
Generator "ground" - battery "minus" 0.001
Generator "30" - regulator "15" 0.02
Generator "67" - regulator "67" 0.02
Generator "ground" - regulator ‘
noround" 0.02

The wires leading from switch 3 should be

connected directly to generator "30" terminal and
regulator "15" terminal and the regulator "ground"
should be directly connected to generator "ground".
All connecting wires should be as short as pos-
sible. If tray wiring is used (wires laid in pipes
or trays), the treys should be mede of & nonmagne-
tic material.

During stand tests do not operate the regula-
tor with the battery disconnected since this may’
damege the regulator contacts.

Signal lamps 6 indicating the condition of
the generetor should light with equal brightness
with the generator running.

Before the check warm the regulator in a
thermostat for 15-18 min at (50+3) ¢, supply-
ing a 12-13 V current to the regulator winding.
This voltage is set by rheostat 9 with switches 3,
7, 8 turned ON and the generator inoperative.

Cerry out the checks and adjustments imme-
diately after warm-up.

2nd stage tests. Run the generator rotor at

' 5000 min~'. Set the generstor loed current to

2=12 A with rheostat 9. Check the generator vol-
tage which must be (14.2+0.3) V. If it is different,
stop the generator, disconnect the storage bat- '
tery, remove the regulator cover and, bending brac-
ket 12 (Fig. 7-10) weaken spring 11 (if the voltage
is too high) or increase its tension (if the vol-
tage is too low). Replace the regulator cover and
rechedk the 2nd stage voltage.

After adjustment of the 2nd stage, check the
1st stage immediately.

15t stage tests. At a rotor speed of
5000 min"1, set & load current to 25-35 A with
rheostat 9 (Fig. 7-12). The voltage should be by
not more than 0.7 V below the value obtained during
the 2nd stage adjustment.




Note. While checking the 1st and 2nd stages
see that the adjusted voltage is steady, without
sharp fluctuations.

If the voltage fails to fall within these
limits, stop the generator, disconnect the storage
battery, remove the regulator cover, loosen nut 6
(Fig. 7-10) and shift bracket 8 through
0.1 ~ 0.2 mm.

If the voltage is high, shift the bracket
down and vice versa. Simultaneously shift bracket 7
S0 as to retain a clearance of (0.45+0.1) mm
between the 2nd stage contacts. lleanwhile see that
the axes of the 1st and 2nd stage contacts are
aligned. The armature contact should not go beyond
the outline of the contacts on the brackets.

Tighten nut 6, put the cover in place, re-
check the 1st and 2nd stages of the regulator and,

if necessary, repeat the adjusting operations. ———~

Upon completion of adjustment clean the regu-
lator cover carefully and install it on the hot
regulator to bring the absorption of moisture down
to a minimum.

Trouble Shooting

If the storage battery is overcharged sys-
tematically on the car, check the voltage regula-
tor without removing it under the following condi-
tions:

- the storage battery should be fully charged;

. = a8ll the consumers, except for the storage
battery and ignition system, should be disconnected;

- the engine speed should be 2500-3000 min'1.
Measure the voltage across the battery terminals
with a voltmeter. If 1t does not exceed 14.5 V,
the regulator may be considered serviceable. If it
is higher, connect the regulator body to the car
body by a separate conductor and check the voltage
¢ a.
~. If the voltage in the second case is again
too high, the voltage regulator is faulty and must
be adjusted or replaced. If the voltage is normal,
the cause of battery overcharging lies in poor
connection of the regulator body with "ground".

The defects of the voltage regulator can be
identified by checking its intermal parts.

The causes of defects may be as follows:

1. An open-circuit fault in thermal-compensat-
ing resistor 2 (Fig. 7-11) or in the regulator
winding; in this case the voltage cannot be regu-
lated and rises excessively. This defect can be
discovered by measuring the resistance between
terminel "15% and the “ground" (base) with an
ohmmefer.

2. An open~circuit fault in the winding of the
choke or in series resistor 4; in this case voltage
is unsteady and fluctuates sharply.

This defect cen be identified by checking the
electric resistance between terminals "15" and
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"67" with the contacts of both the 1st and 2nd
stages open. ’ .

3. Soiling, burning or oxidation of 1st and
2nd stege contacts when the regulated voltage is
unsteady.

This defect may be caused by oil, gasoline,
and water penetrating into the regulator and soil~
ing the contacts, or by a short circuit in the
circuit of terminal "67" or else in the alterna-
tor field winding. Foreign matter may penetrate
into the regulator due to incorrect installation
or demage of the sealing gasket between the regula-
tor cover and base, also when the gasket is made
of a material other than that recommended by the
manufacturers and fails to ensure adequate
tightness or liberates volatile substances.

If the contacts are found damaged, it is good
practice to check the circuits for shorts, for
correct connections of the wires and to check the

-condition of the altermator.

REPAIRS

The regulator should be repaired as an excep-
tion only; as a rule, it must be replaced. Describ-
ed below are some of the permitted regulator
repair operations.

Replacing the cover and gasket. When instal-
ling a new c¢over see that both the cover and its
gaesket are perfectly clean and the gasket occupies
a correct position. After installation draw up the
gcrews all the way.

If dirt is detected inside the regulator bedy,
clean the regulator contacts and other parts.

Soldering the faulty connections. Solder the
connections with a neutral flux in a small amount
and teke care not to overheat the insuletion.
After soldering remove the surplus flux since the
remaining flux will evaporate under the effect of
heat liberated by the operating regulator and soil
the contacts.

Cleaning the contacts. To clean the contacts
take off the armature spring and, loosening nut 6
(Pig. 7-10), 1ift somewhat 1st stage stationary
contact bracket 8.

Using a flat barette file dress neatly the
contacts, removing the burnt matter and oxides
throughout the contact surface. The file should be
perfectly dry, washed in clean alcohol, gasoline
or, even better, in trichloroethylene. The craters
on the contacts caused by burning must be dressed
with a clean pointed steel tool. Remove the silver
chippings from the regulator body, blowing it with
dry clean air,.

Put the armature spring back in position.

Moving the bracket of the 1st stage stationary
contact adjust the armature-to-core gap to
(1.4+0.07) mm, ensuring proper touching of the
contacts.

Moving the bracket of the 2nd stage btationary




contact, adjust the gap between the 2nd stage con-
tacts to (0.45+0.1) mm, ensuring proper touching
of the contacts. Tighten nut 6.

Put"in place the gasket and cover, then
check the regulator on the stand and adjust it, if
necessery.

Cleaning the voltage regulator. If some
foreign matter gets inside- the regulator, after
cleaning the contacts wash the regulator with
alcohol or cleen gasoline (solvent) before checks
and adjustments, then dry it (without the cover) in
an oven at 120 °C for 2 hours. Check the regulator
on the stand and adjust it, if necessary.

BATTERY NO~CHARGE WARNING LAMP RELAY

The reley, Type PC-702, switche's on the warn-
ing lamp on the instrument panel when the alterna-
tor voltage becomes too low for charging the
storage battery. The reley is installed in the
engine compartment, on the upper pert of the R.H.
wheel mudguard.

When the alternator is in operation, the
relay winding is supplied with the rectified phase
voltege of the alternator. This voltage is approxi-
mately a helf of the alternator voltage. If the
voltege between alternator terminal "30" and
Yground" is 13.8 - 14.5 V, the rectified phase
voltage is8 5 - 7 Vv,

The relay contacts close the supply circuit
of warning lamp 6 (Fig. 7-5). When the ignition
switch is turned on but the engine and alternator
ere still inoperativg, the relay contacts pass the
current from the storage battery and the lamp is
elight.

After engine starting and on the moving car
the lamp should go off because the rectified phase
voltage should attract the relay armature to the
core, thus opening the relay contacts.

If the warning lamp fails to go off after
engine starting and on the move, this may be caus-
ed by some fault in the alternator or regulator
or in the relay proper (an open-circuit fault in
the winding, etec.).

Reference Data

Contact-opening voltagex, V ocoeveneass 5.3+0.4
Contact-closing voltage!, V ceeosecnnes 0.2—- 1.5
VWinding resistance at 20 °C, Q ceeene 29+2

* At (254+5) ¢

STARTER
L
Specificetions Cont'd
Rated VOLt880, V veeeersssecocencanaes 12 Cause AL,Remedy
Rated €Y, KW ceveevccsscroconnccecns 1.
€¢ pow i 1.3 2. Heavy oxidation of 2. Clean battery termi-
Current drain at meximum power, . .
battery terminals and nals and wire clemps,
MEX, A essoeeccccccscecsacccasscscocsene 260 . . :
wire clamps; loosening coat with petrolatum
Locked~-torque current drain,max, 4 ... 500 . :
Current drain at no-load, max, A 35 (60%) of wire clamps snd tighten
? o oseeee 3. Shorted turms, ground 3. Replace solenoid
% por starter 35.3708 fault or open-circuit switch
fault in solenocid switch

The design of the starter sppears in Fig. 7-13
end its circuit diagrem, in Fig. 7-14. The circuit
diagram shows the starter with two windings in the
solenoid switch installed on some cars since 1983.
Before 1983 the starter with one-winding solenoid
switch was used.

Since 1986 some cars are furnished with the
starter type 35.3708 with an end commutator, three
series and one shunt windings.

TROUBLE SHOOTING

Cause [Remedy

With Starter Switched on its Armature
Stands Still, Solenoid Switch Fails

1. Storage battery faulty 1. Charge or replace
or completely run down battery

I50

winding ] .
4. Wire terminal discon=~ 4. Restore connection
nected from solenoid

switch terminel "50" or

from ignition switch

5. Faulty ignition 5. Replace ignition
switch contact unit: switch contact unit
contacts "30" and "50"

fail to close

6. Jamming of solenoid 6. Remove solenoid
switch armature switch, check armature

for freedom of movement

With Starter Switched on, Its Armature Rotates
Slowly or Not At All, Solenoid Switch

Operates
1. Storage battery faulty 1. Charge or replace
or discharged battery




Fig. T7-13. Starter CT-221:

1 - drive pinion; 2 - overrunning clutch roller;
3 - overrunning clutch; 4 - guide collar; 5 - rub-
ber plug; 6 - shift lever; 7 - drive end head; 1
8 - solenoid switch armature; 9 - solenoid switch
winding; 10 - contact plate; 11 - solenoid switch
cover; 12 - contact bolts; 13 - commutator end
head; 14 - end head brake disc; 15 - axmature J
shaft breke disc; 16 - ammature; 17 - bearing
bush; 18 - stator winding; 19 - stator pole;
20 - starter frame; 21 ~ limiting ring;

22 - adjusting ring 2
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Fig. 7-14. Starter Circuit Diagram:
1 - starter; 2 - ignition switch; 3 - altermator;
4 - storage battery

Cont'd

Cause ] Remedy

bBattery terminals and
wire clamps oxidized;
wire clamps loose

2. Clean battery termi-
nals and wire clamps,
coat with petrolatum and
tighten securely

3. Solenoid switch con- 3. Dress contact bolts
tact bolts oxidized

4, Wire tip nuts loose 4. Tighten nuts
on solenoid switch con-
tact bolts

5. Burning of commuta- 5. Dress commutator,
tor, jemming or wear of replace brushes
brushes

6. Open-circuit fault 6. Replace stator coils
in stator or armature or armature
winding

7. Shorting of commuta-
tor bars, turn-to-turn
shorts in armature or
stator windings, or

ground fault

7. Replace faulty parts
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Cont'd

Cause IRemedy

8. Ground fault of posi-
tive brush holder

8. Eliminate ground
fault or replace commu-
tator end head

With Starter Switched on its Armature Rotates,
but Flywheel Stends Still

1. Overrunning clutch 1. Check starter on
stand, replace clutch
2. Replace lever or put

in place its shaft

slipping

2. Clutch shift lever
broken or its shaft has
slipped out

3. Breaking of clutch
carrier ring or buffer
spring

3. Replace clutch

Abnormel Noise of Starter During Armature
Rotation

1. Excessive wear of
bearing bushes or arma-
ture shaft bushes

1. Replace armature
bushes

2. Starter fastenings
loose or drive end head
broken

2. Tighten bolts or
repair gtarter

3. Starter fastened out

3. Check starter mount-
of true i

ing
4. Loosening of stator 4. Tighten pole screw
pole (armature rubs
against pole)

5. Damaged teeth of
starter pinion or fly-

wheel ring gear

5. Replace starter pi-
nion oxr flywheel




Cont'd

Cause ] Remedy

6. Pinion fails to
disengage from flywheel:
(a) jamming of shift
lever
(b) clutch seized on (b) clean splines
armature shaft spli- and coat them with
nes engine oil
(q) clutch or sole- (c) replace clutch
noid switch springs or solenoid switch
weak or broken

(@) lockring has come (d) replace faulty
off clutch hub parts

(a) replace lever

(e) solenoid switch (e) replace sole=-

armeture seized due noid switch
to overheating

(f) faulty ignition
switch contact unit:
contacts "30" and

"50" fail to open

(f) check for cor-
rect contacting in
various positions
of ignition key;
replace faulty
contact unit

Stand Tests

The efficiency of the starter can be deter-
mined by checking its electrical and mechanical
characteristics on a stand.

A hookup for checking the starter on the
stend is shown in Pig. 7-15. The cross-section of
the wires leading to the power source, ammeter and
to the contact bolt of the starter soleroid switch
should be not less then 16 mm-.

o 1%

Pig. 7-15. Starter Test Stand Hookup:

1 - voltmeter, scale not under 15 V; 2 - starter;

3 ~ rheostat, 800 A; 4 ~ ammeter with 1000 A shunt;
5 -~ switch; 6 - storage battery

The starter should be supplied from a fully
charged battery 6CT-55I or from a special source
of power whose voltage drop curve under load cor-
responds to that of the battery.

The temperature during the tests should be
(25+5) °c end the brushes must be well seated on
the commutator.

Performance Test

Closing switch 5 and using e 12 V power
source, apply the starter four times with dif-

ferent brake torques, e.g. 1.96 - 2.35; 5.4 - 6.45;
8.8 =~ 10.6; 11.3 ~ 12.3 N.m (0.2 - 0.24;
0.55 - 0.66; 0.9 - 1.08; and 1.15 - 1.25 kgf.m).
Each time the starter should be applied for not
longer than 5 s with at least 5-s intervals
between successive applications.

If the starter fails to rotate the stand ring
gear or is noisy in operation, disassemble it and
examine its parts.

Locked-Torque Test

Lock the stand ring gear, switch on the star-
ter and. measure the current, voltage and torque
which should not be over 500 A and 6.5 V, and not
under 13.7 N.m (1.4 kgf.m), respectively. Apply
the starter for not longer than 5 s.

If the torque is lower and the current is
higher than the above-specified values, this may
be probably caused by shorted turns or ground
fault of the stator and armature windings.

If the brake torque and current drain are
lower than specified above, the cause may be oxida-
tion and soiling of the commutator, heavy wear of
brushes or weakening of their springs, Jjamming of
brushes in the holders, loose terminals of the
stator winding, oxidation or burning of the sole-
noid switch contact bolts.

With the pinion locked, the starter armature
should not rotate. If it does, the overrunning
clutch is at fault.

To remedy the defects disassemble the sterter
end replace or repair the damaged parts.

No-Load Test

Disengage the ring gear of the stand from the

sterter pinion. Switch on the starter and measure

the current drain and the armature speed which

should be, respectively, not over 35 A (60 A for

the starter 35.3708) end (5000%29%) min™! at

11.5 = 12 V across the starter terminals.
If the current drain and the armature speed

go beyond the above-indicated limits, the causes

may be the same as those in the previous test.

Solenoid Switch Test

Place a gasket, 12.8 mm thick, between limit-
ing ring 21 (Fig. 7-13) and the pinion and energize
the solenoid switch. In a single-winding solenoid
switch check the current drain which should not
exceed 23 A. In a two-winding solenoid switch
check the cut-in voltage which should not exceed
9 V at an embient temperature of (20+5) °c.

Mechanical Test

Using e dynemometer check the brush spring
tension which should be (9.8+0.98) N [(140.1) kef]
for new brushes. If the brushes are worn to a
length of 12 mm, replace the brushes and seat them
well on the commutator.
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Fig. 7-16. Starter Parts:

19 18

16

1 - drive end head; 2 - rubber plug; 3 - shift lever;

4 - solenoid switch; 5 - stator pole; 6 - stator
series winding; 7 - stator shunt winding; 8 - rub-
ber plug; 9 - cover band; 10 - commutator end

The end play of the armature shaft should be
from 0.07 to 0.7 mm. If it fails to fall within
these limits, disassemble the starter and select
the required thickness and number of adjusting
washers 20 (Fig. 7-16).

The sterter drive should move freely along
the splined shaft without perceptible jemming and
be pulled from the working to the initial position
by Eng return spring of the switch armature.

hen the drive pinion is turned in the normel
direction of the armature, the latter should stay
still. The torque required for turning the pinion
relative to the armature shaft should not exceed
27.4 N.cm (2.8 kgf.cm). )

REPAIRS

Defects and damage of the starter should be
eliminated by replacing the faulty parts, The only
permmissible repair operation is turning the commu-
tator on a lathe.

Disassembly
Unscrew the nut on the lower contact bolt of
the solenoid switch and disconnect the stator
winding. Unscrew the solenoid switch fastening

nuts and remove the switch.
Loosen the screw of the cover band on commu-

tator end head 10 and remove cover band 9 with its
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head; 11 - brush; 12 - brush spring; 13 - end
head brake disc; 14 - frame; 15 - through stud;
16 - armature; 17 - pinion stop; 18 - overrunning
clutch with drive pinion; 19 - thrust washer;

20 - adjusting washer

gasket. Remove the brush terminal screws and take
off the brushes. In the starter 35.3708 remove the
lockwasher from the rear end of the shaft.

Unscrew the nuts of through studs 15, screw
out the latter and remove drive end head 1 complete
with armature 16.

Detach the commutetor end head from the
frame. Remove rubber Plug 2 of the lever from the
drive end head, uncotter and pull out the shaft of
starter shift lever 3, take the lever and the
armature from the end head.

To remove the starter drive from the arme-
ture, take the lockring from under limiting ring 21
(Fig. 7-13). The drive can be disassembled after
removing the lockwasher from the clutch hub.

After disassembly blow the parts with com-
pressed air and wipe them clean.

Ingpection and Repairs

Armature. Using a megger or a 220 V test
lamp check the armature winding for ground faults.

The voltage is fed through the lamp to the
commutator bars and the armature core. If the. lamp
is alight it means that either the armature wind-
ing or the commutator bars are shorted to the
ground. When a megger is used, it should read a
registance of not less than 10 kQ . The armature
with a ground fault should be replaced.




Fig. 7-17. Checking Commutator Runout

Using & special tester check for short cir-
cuits between the armature winding sections or
commutator bars and for opens at the points where
the ends of the winding sections are soldered to
the commutator bers.

Exemine the working surface of the commuta-
tor and check it for runout relative to the shaft
journels (Fig. 7-17). If the commutator is soiled
or burnt, dress it with fine ebrasive cloth. If
the surface is heevily damaged or its runoutl ex-
ceeds 0.06 mm, turn the commutetor on & lathe,
taking care to remove as little metel as possible.
The minimum diameter to which the commutator may
be turned is 36 mm. After turning grind the commu-
tator with fine abresive cloth.

Check the core for runout relative to the
shaft journals. Replace the ermeture if the runout
exceeds 0.08 mm.

Examine the surfaces of the armature shaft
splines and journals. They should be free of
scores, nicks and wear. If the shaft surface bears
yellow deposit from the pinion bush, rémove it
with fine abrasive cloth since it may cause jam-
ming of the pinion on the shaft.

Starter drive. The .pinion teeth should be free
of considerable wear., If the.engaging portion of
the teeth is nicked, grind the teeth with a fine
small-diameter grinding stone. The pinion should
rotate easily relative to the cluich hub but only
in the direction of armature rotation at engine
starting.

If the parts of the starter drive are damaged
or considerably worn, replace the drive by a new
one.

Stator. Using a megger or a 220 V test lemp,
check the stator winding for ground faults. The
voltage is fed through the lamp to the common
terminal of the winding and to the starter frame.
If the lemp lights or the megger reading is under
10 ¥Q, also if the winding shows signs of over-
heeting (darkened insulation), replace the wind-
ing.
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To replace the stator winding coils take off
the poles by turning out the pole screws with a
power screwdriver. Prioxr to removing the poles,
match-mark both the frame and the poles so as to
return them to their initial position.

It is recommended that the winding be heated
to 50 °C epproximately before installation so as
to make it flexible and facilitate its fitting on
the poles. Fasten the poles by tightening their
screws as far as they will go in order to retain
the initial air gap between the armature and the
poles (0.38 mm, measured with a feeler gauge).

After assembly check the inside diameter
between the poles; it must be 67.80 - 67.97 mm.
Besides, using a plug geuge of 67.66 mm diameter,
check the concentricity of the frame and the poles.
RBeing touched to the inside surface of the frame,
the gauge should go in and turn freely between the
poles. If this requirement is not satisfied, it
means that the starter was improperly assembled
and must again be stripped down and reassembled.

Machining of the poles is by no means per-
missible.

End heads. Examine the end heads for cracks.
Replace them, if cracked. Inspect the end head
bushes. If they are worn, replace either the end
head assemblies or the bushes alone. After press-
fitting ream out the new bushes to a diameter of
12.015%0-015 1w, Before replacing the bush in the
commutator end head, take out the blank plug;
having pressed-in the bush, reinstall the blenmk
plug and lock-punch it at three points.

Check to see that the brush holders are
reliably secured on the commutetor end head. The
positive brush holders should have no ground
faults. The brushes must be free to move in their
holders. The brushes worn down to a length of 12 mm
should be replaced by new ones and carefully bedded
on the commutator.

Using a dynamometer check the brush spring
pressure; for new brushes it should be (9.8+0.98) W

B1io.1) kgf]. If necessary, replace the springs by
new ones.

Solenoid switch. Check the switch armature

for freedom of movement. Using an ohmmeter check
the contact bolts for reliable contact with the
contact plate. If the contact is poor, disassemble
the switch and dress the contact bolts with fine
abrasive cloth or a flat barette file., If the con~
tact bolts are seriously dameged at the point
where they touch upon the contact plate, turn them
through 180°.

Agsembly

Before assembling the starter, coat the
helical splines of the armature shaft and overrun-
ning clutch hub with engine oil M-IOI'Jl. Lubricate
the bushes of both end heads as well as the pinion
with engine o0il; coat the carrier ring of the
drive with JluTon-24 grease.
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Before assembly check end play of the arma-

ture shaft, first assembling the end heads, frame
and ermeture and tightening the nuts of the through
studs. The ammature can be assembled without the
drive; end head 1 (Fig. 7-16) can be assembled
without the lever. End play of the shaft should be
within 0.07-0.7 nm. It can be changed by gelecting
the required number or thickness of adjusting
washer 20.

head

In the starter 35.3708 the adjusting wachers
are installed at both zidec of commutator end

10.

Having installed the appropriate number of

adjusting washers, assemble the starter by revers-
ing the disassembly operations.

Check the assembled starter on a stand.

IGNITION SYSTEM

4 circuit diasgram of the ignition system isg

given in Fig. 7-18.
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Fig. 7-18. Ignition System Circuit Diagram:

1 - spark plugs; 2 - ignition distributor; 3 - ig-
nition coil; 4 - ignition switch; 5 - altermator;
6 - storage battery

TROUBLE SHOOTING

Cauge

JRemedy

Engine Fails to Start

1. Current does not pass
through breaker contacts:

(a) breaker contacts
dirty, oxidized or
stuck; bulges and
craters on contacts

due to erosion; ex-

cessively large con-
tact gap or weekening
of contact spring

(b) L.T. wire tips
loose or oxidized;
wires broken or
shorted to "ground®
(c) ignition switch
faulty; contacts "15n
and "30/1" fail

to close

(d) breakdown of
capacitor (short
circuit)

(e) open~circuit
fault in ignition

(a) dress contacts
end adjust contact
gap; replace con-
tact unit if spring
is weak

(b) inspect wires
and connections,
replace damaged
wires

(c) examine switch
and, if necessary,
replace switch or
its contact unit
(d) replace capa~
citor

(e) replace coil

Cont'd

Cause

1Remedy

(a) breaker point
gap out of adjust-
ment -

(b) heavy wear of
breaker arm rubbing
block or bughing

3. No H.T. supply to
spark plugs:

(a) H.T. wire tips
loose, broken or
oxidized; wires badly
soiled or their in-
sulation damaged
(b) carbon brush
worn, damaged or
jammed in distribu-
tor cap

(c) current leaks
through cracks or
burnt holes in dis-
tributor cap, through
carbon deposits or
moisture on inaside
surface of cap

(d) current leaks
through cracks or
burnt holes in dis-
tributor rotor

(e) burnt resistor
in distributor
rotor

(f) open-circuit

or ground fault in
ignition coil
secondary winding

4. H.T. wires confused in
distributor cap towers

(a) adjust

(b) replace contact
unit

(a) inspect and
restore connections,
clean or replace
wires

(b) inspect distri-
butor cap and
replace, if neces-
sary

(c) examine cap,
remove moisture and
carbon deposits;
replace cap, if
cracked

(d) examine rotor
and replace, if
necessary

(e) replace resis-
tor

(f) replace coil

4. Check and connect
wires according to
engine firing order
(1-3-4-2)

coil primery wind- 5. Wrong spark rlug gap 5. Clean spark plugs and

ing or oiling of spark plugs adjust spark gap
2. Breaker contacts fail 6. Spark plugs damaged 6. Replace spark plugs
to open: (cracked insulatoxr) by new ones "
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Cont'd

Cause l Remedy

7. Check and adjust
ignition timing

7. Wrong ignition timing

Engine Runs Unsteadily or Stalls When
idling
1. Ignition too early

1. Check and adjust
ignition timing

2. Check and adjust
spark plug gap

3. Check and adjust
contact gep

4. Replace resistor

2. Excessively large
spark plug gep

3. Breaker contact gap
too small

4. Burnt resistor in dis-
tributor rotor

Engine Runs Unsteadily at High Speeds

1. Weakening of breaker 1. Replace breaker con-

arm spring tact unit
2. Breaker contact gap 2. Check and adjust con-
too large tact gep

3. Weak springs of cen-
trifugal spark timer fly-
weights

3. Replace springs, check
centrifugal spark timer
on stand

Engine Missing at All Speeds

1. Paulty ignition wires. 1. Inspect wires and con-
Loose wire fastenings or
oxidation of wire tips
2. Breaker contacts
dirty, oxidized, stuck
or displaced

3. Reduced capacity or

nections. Replace damaged
wires

2. Dress contacts and
adjust contact gap

3. Check capacitor and
punctured capacitor replace, if necessary
4. Wear or demage of 4. Replace distributor
carbon brush in distri- cap

butor cap, weakening of
its spring

5. Badly burnt cen-

tral contact in distribu-
tor rotor

6. Cracks, dirt or burns
of distributor rotor

or cap

7. Exceasive runout of
distributor shaft, heavy
wear of shaft bushing

8. Wear or oiling of
spark plug electirodes;
heavy carbonization;

5. Dress central contact

6. Inspect and replace
rotor or cap

7. Replace ignition dis-
tributor

8. Examine spark plugs,
decarbonize them, adjust
spark gap, replace faulty
cracked spark plug insu- spark plug

lator
Lack of Power and Poor Pickup

1. Wrong ignition timing
2. Jamming of spark timer
flyweights or weakening
of their springs

3. Heavy wear of breaker
arm bushing

1. Check and adjust
2. Inspect and replace
damaged perts

3. Check and replace
breaker contact unit
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IGNITION TIMING

To check ignition timing there are three
marks 1, 2, and 3 (Fig. 7-19) on the valve geer
cover and mark 4 on the crankshaft pulley; when
mark 4 is aligned with mark 3 on the cover, this
indicates the TDC of the pistons in No.1 and No. 4
cylinders.

Ignition timing can be checked and adjusted
with & strobe light in the following order:

~ set the eccentric of the ignition distribu-
tor octane selector to zero (if the P-125B dis-
tributor is installed on the engine);

~ comnect strobe light terminal "+" with
ignition coil terminal "+B' and connect the
"eround" ciamp with the minus terminal of the
storage battexry;

~ insert an adapter for the strobe light
between the spark plug of No. 1 cylinder and its
wire and make & chalk mark to render mark 4 more
conspicuous on the crankshaft pulley;

- ptart the engine and direct the flashing
light of the stroboscope at the mark on the pul-
ley; if ignition timing is correct, mark 4 seen on
the pulley will be in line with mark 2 on the
valve gear cover when the engine is idling.

To adjust ignition timing stop the engine,
loosen the distributor fastening nut and turn the
distributor through & required angle. To increase
or decrease the ignition advance angle, turn the
distributor body counter-clockwise or clockwise,
respectively. Then recheck the ignition timing.

If e diegnostic stand with an oscilloscope is
available, it cen also be used for an easy check
of ignition timing, following the instructions for
the stand.

If the ignition distributor has been removed
from the engine, put it back in place as follows:

- remove the distributor cap, check the

breaker point gap and adjust it, if necessary;

~ turn the crankshaft until & compression
stroke begins in No. 1 cylinder and, continuing to
turn the crenkshaft, align mark 4 with mark 2;

Fig. 7-19. Ignition Timing Marks:

1 - 10° spark advance mark; 2 - 5 spark advance
mark; 3 - 0° advance mark; 4 - TDC mark on crank-
shaft pulley




~ turn the rotor to a position in which its
outer contact faces the contact of No.
on the distributor cap;
- holding the distributor shaft against turn-
ingert it into the socket on the cylinder
block so that the axis passing through the spring
clips be parallel to the engine axis;

1 cylinder

ing,

- secure the distributor on the cylinder
block, install the cap, connect the wires, check
and adjust the ignition timing.

Checking and Adjustment oif Breaker Point Gap

To check the breaker point gap:

- set the gearshiftAlever to neutrel and apply
the parking brake;

- turning the engine crankshaft, bring the
breaker cam to a position in which the breaker
contacts are completely open;

= measure the gap with a feeler gauge. If the
gap not within 0.35 and 0.45 mm limits, loosen
screws 21 (Fig. 7~21) of the breaker bracket, in-
sert the blade of a screwdriver into slot 22 and
turn the breaker bracket as required. After
adjustment tighten screws 21 21l the way home.

STAND TESTS OF IGNITION UNITS

Ignition Distributor

Caution

Before 1980 the car engines were fitted with
type P-125B ignition distributors (Fig. 7-20).

From 1980, the car engines fitted with car-
burettor 2107-1107010-20 are furnished with type
30.3706-02 ignition distributors with a vacuum
spark timer (Fig. 7-21).

~~~Prior to mounting the ignition distributor on
the stand, examine the breaker contacts, see that
the breaker arm with the movable contact is not
jammed on its shaft and measure the contact pressure
which should be 4.9 - 5.88 N (500 - 600 gf).

Check the rubbing block of the breaker arm
for wear; if it is worn, set the'required gap
between the breeker contact points. If the arm is
jammed on its shaft or its spring is weak, replace
the contact group.

If the breaker contacts are soiled, stuck or
eroded, dress them with a barette file. Never use
abrasive cloth or other abrasives for this purpose.

After dressing wipé the breaker contacts with
chamois leather soaked in gasoline. Then pull off
the breaker arm to allow gasoline to evaporate and
wipe the contacts once more with dry chamois
leather. The chamois leather may be substituted by
any other material which leaves no lints on the
contacts.

The contacts should touch each other
throughout their surface. If they are not in full
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Fig. 7-20. Ignition Distributor P-125B:

1 - shaft; 2 - oil~deflecting sleeve; 3 = spiral
stud; 4 - body; 5 - link; 6 -~ axle; 7 - breaker
movable plate; 8 - breaker cam; 9 - driven plate;
10 - driving plate; 11 - rotor; 12 - central car-
bon electrode; 13 - central electrode terminal;

14 - resistor; 15 - side electrode; 16 - .cap;

17 - flyweight; 18 - octane selector eccentric;

19 - ghaft bushing; 20 - wick; 21, 25 - breaker
contact bracket screws; 22 - breaker contact brac-
ket; 23 - arm spring; 24 - breaker arm; 26 - brac-
ket adjusting slot; 27 =~ breaker contact points;
28 = L.T. wire terminal nut; 29 - shaft oiler

contact, adjust the position of the fixed contact
by bending the bracket support. It is not permitted
to bend the breaker arm with the movable contact.
Wipe the distributor cap. to remove any dirt
and oil.
Lifting the distributor cap & little, check
to see whether the rotor contact faces the elec-
trode of the cap at the moment of opening of the
breaker contacts. "
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Fig. 7=21. Ignition Distributor 30.3706-02:

1 - shaft; 2 - oil deflecting sleeve; 3 - wick;

4 - vacuum spark timer body; 5 - membrane;

6 - vacuum spark timer cap; 7 - vacuum spark timer
link; 8 = centrifugal spark timer supporting plate;
9 - distributor rotor; 10 - side electrode with
terminal; 11 - cap; 12 - central electrode with
terminel; 13 ~ central electrode carbon; 14 - resis-
tor; 15 -~ rotor outer contact; 16 - centrifugal
spark timer plate; 17 - flyweight; 18 - breaker
cam; 19 - contact group; 20 -~ breaker movable
plate; 21 ~ contact group screw; 22 - slot;

23 - capacitor; 24 - ignition dlstributor body

Performance check. Mount the distributor on
the test stand and connect it to a variable-speed
motor.

Make necessary connections with the ignition
coil and storage battery; connect four terminals
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of the distributor cap with four adjusteble spark
gaps of the stand.

Set a S5-mm electrode clearance in the spark
geps, start the stand motor end rotate the
distributor shaft a few minutes in the clockwise
direction at 2000 min'1. Then increese the elec~
trode clearance to 10 mm and look for internal
discharges in the distributor. Intermal discharges
can be noticed either by sound or by weak and mis-
sing sparks in the stand spark gaps.

The operating distributor should make no
noise at any engine speed.

Measuring the automatic spark advance. Mount
the distributor on the stend and connect it in, com-
pliance with the stand instructions.

Start the stand motor and rotate the distribu~
tor shaft at 150 - 200% min~'. Watching the
graduated disc, note the degrees at which one of
the four spark occurs.

Increasing the motor speed and taking the
readings each time aftexr raising the speed by
200 - 300 min'1, determine the degrees of the
spark advance angle relative to the initisl set-~
ting at various distributor shaft speeds. Compare
the obtained curve with that shown in Fig. 7-22.
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Pig. 7-22. Centrifugal Sperk Timer Curve:

8 - ignition distributor P-125B; b - ignition dis-
tributor 30.3706-02; A - spark advance angle,
deg.; n - distributor shaft speed, min™

® 300 - 400 min~! for ignition distributor P-125B.




Checking the dwell angle.

Turn on the stand motor and accelerate the
distributor shaft +to 1000 min-1.

Measure the dwell engle on the lighted por-
tions of the scale; the angle should be (5513)0.

Having checked the dwell angle, check the
angles between the contact-opening moments in the
cylinders relative to No. 1 cylinder (asynchronism);
these angles should not differ by more then 110
from the nominal values. '

Measuring vacuum spark timer response. Connect
the vacuum spark timer of the ignition distributor
with the vacuum pump of the stand by a hose.

Turn on the stand motor and rotate the dis-
tributor shaft at a speed of 1000 min~ . Watching
the graduated disc, set an arbitrary "zero" at
which & spark occurs in any cylinder.

Increasing the vacuum gradually, note the num-
ber of spark advence degrees every 26.7 GPa (20 mm
Hg) comparing it with the initial value. Compare. -
the " btained curve with that shown in Fig. 7-23.

Adjust the timer curve by selecting the
required number of edjusting washers inserted
between the timer spring and plug.

See that the breaker movable plate returns
readily to the initial position after the vacuum
has been relieved.
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Fi/ﬁ\7-23. Vacuum Spark Timer Curve of Ignition
Distributor 30.3706-02:

A - spark advance angle, deg.,; P - vacuum, GPa
(zm Hg)

Checking the insulation reéistance. The resist~
ance of insulation between various terminals and
"ground" at (25+5) °C checked with & megger should
be not less than 10 MQ . Measure the resistance
between the breaker L.T. terminal eand "ground"
with the breaker contacts open.

Checking the capacitor. The capacity measured
within a frequency range of 50 ~ 1000 Hz should be
from 0.20 to 0.25 .

Ignition Coil
To check the ignition coil, make the follow-
ing tests:.
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" functioning of the ignition system.’

The ohmic resigtance ot the primery winding
at 20 °C should be 3.07 - 3.5 Q and that of the
secondary winding, 5400 - 9200 Q.

Insulation to "ground". The coil should with-
stand 1500 V, 50 Hz A.C. applied during one minute
between the end of the primary winding and the body
without discharges.

The resistance of insulation ts “"ground"
should be equal to, or higher than, 50 MQ .

Spark Plugs

If sparks are missing in one or more cylin-
ders, take care to examine the spark plugs.

Before the test clean the carbonized or fouled
spark plugs by sand- and airblasting on a special
installation.

If carbon deposits are light-brown in colour,
they may be left in place since they may appear in
a sound engine and do not interfere with normal

After cleening examine the spark plugs and
adjust the electrode gap. Replace the spark plug,
i the insulator is chipped or cracked or the weld
of the side electrode is damaged.

The gap between the spark plug electrodes

£020/

(0.5 - 0.6 mm) should be checked with a round wire 1024, "

feeler gauge included intc the driver's tool kit.
Do not checx the gap witkh a flat feeler gauge since
this measurement will not include the crater on

the side electrcde that develops in the course of
spark plug operation. 44

el
B

ust the gapr by bending
the side electrode conly. The central electrode must
nct be bent 23 this may damaze the ceramic insula-

tor.

Tightness test. Screw the spark plug into the
corresponding socket of the stand and build up a
pressure or 2 MPa (2C kgf/cm2) in tke stand chamber.

Apply a few drops of o0il or kerosene to the
spark plug; in case of poor tightness bubbles will
appear, usually between the insulator and the metal
body of the spark plug.

Electric test. Adjust the electrode gap to
0.6 mm, screw the spark plug into the stand socket
and tighten to & torque of 30.67 - 39 N.m
(3.13 = 3.99 kgf.m) with a torque-indicating wrench;
pressure-tightness is ensured by an elastic gasket
of the socket union. Set & 12 mm clearance in the
spark gaps (which corresponds to a voltage of
18 kV) and build up a pressure of 0.6 MPa
(6 kgf/cm?y with a pump.

Fit the tip of a H.T. wire on the spark plug
and press the switch bution.

The following conditions may be observed:

1. A good hot spark jumps across the spark
plug elecirodes as seen through the stand eye-
piece. In this case the spark plug is considered to

be good.
2. Sparking tekes place in the spark gaps. If

so, reduce the pressure and note the value-at
1

i ocwe e



which the spark plug starts producing sparks. If
this occurs at a pressure of 0.5 MPa (5 kgf/cmz),
the spark plug is considered sound; if it occurs
at a pressure of 0.4 MPa (4 kgf/émz) and lower, the
spark plug.is defective and must be discarded.

There may be several sparks on the spark gap;
if there are no sparks both in the spark plug and
spark gap, the fault lies probably with a cracked
spark plug insulator so that the discharge takes
place inside, between "ground" and the electrode.
Such a spark plug is considered faulty.

Ignition Switch

The ignition switch should be checked for
proper functioning of the antitheft device and
for correct closing of contacts in various posi=-
tions of the key (Table 7-5). The voltage is fed
from the battery and alternator to contacts "30"
and "30/1". A vacant additional plug "INT" is in-
tended for connecting a radio receiver.

Pig. T-24. Ignition Switch Contact Group:
1 - locking bar; 2 - wide lug

The locking bar of the antitheft device
should extend when the key is turned to the PARKING
(CTOAHKA) position and removed from the lock; it
should be retracted when the key is turned from
the PARKING (CTOSHKA) to the OFF (BHKJI(4EHO) posi-

tion.

When installing the contact unit into the
switch body, arrange the unit so that terminals
w54 and "30" are located at the locking bar side
(Pig. 7-24) in which case the wide lug of the con~
tact unit will snap into the wide slot of the

switch body.

Checking Radio Noise Suppressors

‘The radio noise suppressors include the H.T.
wires with a distributed resistance of (2000+200)
Q/m and a suppressor resistor in the distributor
rotor, rated for 5000-6000 Q. The condition of
these elements caen be checked with an ohmmeter.

Table 7-5
Circuits Energized in Various Positions
of Key
Key Energized Energized circuits
position contacts
OFF 30 and 30/1 -
(BHKJIOYEHO )
111
PARKING 30-INT External lighting, wind-
(CTOAHKA ) shield wiper, heater
30/1 -
I
IGNITION 30-INT External lighting, wind-
(3ARVTAHUE) shield wiper, heater
30/1 -~ 15 Ignition system, alter-
netor field, instru-
ments, direction indi-~
cators
i1 30-INT External lighting, wind-
STARTER shield wiper, heater
KCTAP$EP) 30/1 - 15 Ignition system alterna-
tor field, instruments,
direction indicators
30 - 50 Starter

LIGHTING AND LIGHT SIGNALLING SYSTEM

The- external lighting circuit diagram is
shown in Fig. 7-25 and the headlight circuit diag-

ram, in Fig. 7-26.
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Pig. 7=-25. External Lighting Circuit Diagram:
1 - side light; 2 - storage battery; 3 - alterna-
tor; 4 - external lighting warning lamp; 5 - fuse

unit; 6 - stoplight switch; 7 - external lighting

switch; 8 - ignition switch; 9 - backing light
switch; 10 - tail light; 11 - number plate light
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Pig. 7-26. Headlight Circuit Diagram:

1 - headlight; 2 - fuse unit; 3 - headlight upper
beam warning lamp in speedometer; 4 - headlight
lower beam relay; 5 - headlight beam switch;

TROUBLE SHOOTING
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6 = headlight upper beam relay; 7 - alternator;
8 - external lighting switch; 9 - storage battery;

10 - ignition switch

Cont'd

JV Remedy

Cause

] Remedy

Couge
d

Some Bulbs Inoperative

1. Fuses blown out 1. Check and replace
fuses
2. Bulb filaments 2. Replace bulbs
burnt out
3. Wires damaged, their
tips oxidized or conmec-

tions loosened

3. Inspect, replace
damaged wires, clean
tips

Stoplight Inoperative
Stoplight switch faulty

Check with test lamp,
replace faulty switch

Headlight Lower and Upper Beams Cannot be

Changed Qver
1. Defective headlight 1. Adjust or replace
relay relay
2. Oxidation of switch 2. Replace three-lever
contacts switch

~

I6l

Direction Indicetor and Headlight Switch

Levers Fail to be Fixed in Position

1. Lever lock ball has
snapped out
2. Damaged sockets of
lever locks

1. Replace three-lever
switch
2. Replace three-lever
switch

Direction Indicators Pail to Switch Off

Automatically on Completion of Turn

1. Jamming of direction

indicator lever return
mechanism
2. Lugs of direction

indicator switch carrier

ring worm or broken

1. Replace three-lever
switch

2. Replace three-lever
switch

Direction Indicator and Headlight Switch

Levers Fail to Function

1. Jamming of lever lock

balls

1. Replace three-lever
switch v




Conttd

Cause ¥ 4[ Remedy

2. Jamming of direction
indicator lever return
mechanism

2. Replace three-~lever
switch

Direction Indicator Warning Lamp Inoperative

1. Bulb filament burnt
out

1. Replace buldb

2. Direction indicator 2. Replace flasher unit

and distress light flasher
unit faulty

After Turning on Direction Indicator Werning
Lamp is Constantly Alight (Feils to Blink)

1. Bulb of front or rear
direction indicator
burnt out

1. Replace bulb

2. Direction indicator
and distress light flasher
unit faulty

2. Replace flasher unit

HEADLIGHTS
Replacement of Bulb

To replace the bulb:

- remove decorative facing 4 (Pig. 7-27) on
the front end of the body by turning out screws 5;

- loosen headlight moulding screws 3, turn the
moulding counter-clockwise and take it off;

- take out the light unit and replace the
bulb.

Put the light unit back in position so that

its lugs enter the sockets of the headlight inner
rim.

Pig. 7-27. Headlight Aiming:

1 - horizontal adjustment screw; 2 - vertical
adjustment acrew; 3 - beadlight moulding screw;
4 - body front decorstive facing; 5 - facing
gscrew; 6 - headlight moulding; 7 - light unit

Headlight Aiming

The headlights should be aimed so as to ensure
efficient illumination of the road ahead without
dazzling the drivers of the oncoming vehicles by
the lower beam. The headlights are aimed by rotat-
ing screws 1 and 2 which turn the light unit in the
vertical and horizontal plenes.

The best practice is to aim the headlights
with the aid of portable optical epparatuses.
However, if they are not available, this work can
be done with the aid of & makeshift screen.

Place & fully primed and equipped car with a
750 N (75 kgf) load on the driver's seat on &
level horizontal ground, 5 m awey from a smooth
wall or some sort of & screen (a sheet of plywood
measuring 2x1 m, etc.) so that the car fore-and-
aft line (exis) is square to the screen. Before
marking out the screen make sure that the car
tyres are properly inflated, then swing the car by
pushing it from one of its sides to allow the
suspension springs to settle.

Herk the screen as shown in Fig. 7-28, draw-
ing an axial vertical line O and vertical lines A
and B passing through the points which correspond
to the heedlight centres. These lines should be
symmetrical with the fore-and-aft line of the car.
Draw line 1 et the height of the headlight centres
above the floor and line 2 of the headlight hot
spots at a distance of 120 mm below line 1.

Turn on the lower beam. Cover first the L.H.,
then the R.H. headlight with & piece of cardboard
or dark cloth and adjust the light beams with
screws 1 and 2 (Fig. 7-27). The upper boundary of
the hot spots of well-aimed headlights should
coincide with line 2 (Fig. 7-28) while the points
of intersection of the horizontal aund inclined
portions of the hot spots, with lines A and B.

Fig. 7-28. Headlight Aiming Diagram

HEADLIGHT RELAY

Reference Data

Relay cut-in voltege &t (235) °c, v,
MEAXIMUM eccecscosscccscsccsscosssecrcsscsssosatace 8

Winding resistance at 20 °C, Q .eeeccecocas 8545
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Pig. 7-29. Distress Light and Direction Indicator
Circuit Diagrem:

1 - side lights; 2 - atorage battery; 3 - alterna-
tor; 4 - side direction indicators; 5 - main fuse
unit; 6 - additional fuse unit; 7 - ignition

»

switch; 8 - distress light switch; 9 ~ direction
indicator switch; 10 - distress light and direction
indicator flasher unit; 11 - direction indicator
warning lamp in speedometer; 12 - tail lights
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Pig. 7-30. Distress Light and Direction Indicator
Flasher Unit Circuit Diagram

The lower and upper beams of the headlights !
are turned on by identical releys, Type 111.3747.
They are installed, together with the headlight I
wiper and washer relays, under the instrument panel f}
beb*~4 the fuse unit. '

THREE~LEVER SWITCH

The switch is held by a clamp on the steering
shaft bracket.

To remove the switch:

- take off the steering wheel;

- remove the two halves of the steering shaft
caging;

- take off the instrument pamnel and discon-
nect the switch wires from the wire harmess of
the car; .

- loosen the fastening clamp and take off
the switch.

DISTRESS LIGHT AND DIRECTION INDICATOR
FLASHER UNIT
Flasher unit 10 (Fig. 7-29) provides for the
blinking light of direction indicators both when
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indicating the turns and giving distress signals,
also for checking the condition of the direction
indicator bulbs. If these bulbs are sound, warn-
ing lamp 11 will be blinking. If the bulbs are
faulty (burnt or inoperative because of an open-
circuit fault in their supply circuit), the
flasher unit will ensure constant light of the
warning lamp.

The flasher unit is fastened under the in-
strument panel on a bolt welded to the wall of the
air intake box. A defective flasher unit is not
subject to repairs and must be replaced by a new
one.

The flasher unit makes the direction indica-
tor bulbs blink at s frequency of 90+30 cycles per
minute under a rated load of 92 W, ambient tem-
perature from minus 20 to plus 50 %c and voltage
of 10.8 to 15 V.

A circuit diagram of the flasher unit is
given in PFig. 7-30.




HORNS

The car is fitted with two horms (Fig. 7=31):
high-tone ?nd low-tone ones. They are bracketed to 5 6
the radiator L.H. shield in the engine compartment. A-A
The horn connection disgram is shown in 4 R
Pig. T7-32.
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Pig. 7=31. Hom:
1 - membrane; 2 - stationary contact holder;

3 - diffuser; 4 - ring; 5 - movable contact plate;

6 - body; 7 - core; 8 - adjusting screw; 9 -~ adjust-
ing screw spring; 10 - bridge; 11 = hormn fastening
plate; 12 - yoke; 13 - armature
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Pig. 7-32. Horn Comnection Diagram: socket; 4 - fuse umit; 5 - alternator; 6 - storage
battery

1 - horms; 2 - hornm switch; 3 - inspection lamp

TROUBLE SHOOTING

the horn by turning screw 8 in or out (Fig. 7-31)
until & loud and clear sound is obtained.

If adjustment fails to eliminate hoarseness
or the horn produces intermittent sound, disassemble
it and clean the breaker contacts.

When assembling the horn take care to install
the previously removed gasket between horn mem-
brane 1 and body 6 so as to retein a cleerance of
(0.4+0.05) mm between the armature and the core.

Faulty operation of the horns can be caused
by a defective or jemming switch end by & defec-
tive homn. ‘

To identify the trouble examine the wire con-
nections and the switch contacts. Clean the con-
tacts, if necessary. The faulty switch or horn

should be replaced by a new one.
If the sound becomes weak or hoarse, adjust

WINDSHIELD WIPER

Cont'd
TROUBLE SHOOTING

Cause Remedy

Cause 1 Remedy

Wiper Motor Inoperative, Fuse Intact

1. Demaged motor supply
wires, oxidized wire tips

2. Damaged wiper switch

3. Jamming of motor

1. Inspect wires, repla-
ce damaged ones, clean
tipse

2. Replace three-lever
gwitch

3. Inspect, eliminate

Ie4

L]
brushes, heavy oxidation
of commutator

4. Breaking of motor

leads
5. Open~circuit fault in
motor armeture winding

jamming of brushes or
replace faulty partis;
dress commutator

4. Inspect end solder
up, if necessary

5. Replace armature or
motor
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Cont'd

Cont!a
Ceuse [ Remedy Cause I Remedy
Wiper Motor Inoperative, Fuse Blown Out Wiper Motor Stops at Intermittent Mode. Blades
1. Short circuit in 1. Replace motor oxr Fail to Park in Initial Position
motor armature armature Oxidetion or poor clos~ Clean switch contacts or
2. Wiper arms distorted 2. Ihspect, straighten ing of limit switch con- bend limit switch plate
and brush against car arms or replace wiper tacts in motor
body
3. Wiper blades frozen 3. Pull wiper blades Wiper Motor Operating, Blades Stay Still
to windshield off windshield
4. Foreign object in 4. Inspect, remove 1. Broken teeth of motor 1. Replace gear
wiper mechanism foreign object reduction unit gear
2. Loosening of crank 2. Inspect, tighten
on reduction unit gear crank nut
Wiper Motor Feils to Function at Intermittent shaft
1. W—er switch damaged " 1. Replace three-lever REPAIRS
switch The circuit diagram of the windshield wiper
2. Wiper relay damaged: is given in Fig. 7-33. Some of the windshield
(a) open-circuit (a) replace relay wipers are furnished with a thermobimetallic cut-
fault in relay out to protect the motor from overloads.
winding The repairs of the windshield wiper are con-
(b) shorted wires (b) eliminate short fined basically to straightening the distorted com-
on contact bracket circuit ponents of the leverage or répla.cing them with new
(c¢) clearance deve- (c) eliminate ones. A faulty motor should also be replaced by
loped between relay clearance; replace a new one. The only permissible repair operations
breaker contacts relay, if necessary on the electric motor are replacing the reduction

unit gear, the armature and cleaning the commutator.

Wiper Motor Fails to Stop at Intermittent

Removal and Installation .

Hode The windshield wiper is removed from the
1. Burnt wiper relay 1. Replace relay engine compertment as follows:
breaker winding . ~ remove the blades with the arms;
2. Cam of motor reduc- 2. Bend switch plat? so - discomnect the wires from the storage bat-
tion unit gear fails to that cam can force it tery and wiper motor;
forpe off limit switch off - unscrew the nuts of the arm pivots with the
sp.  plate locating bushings;
3. Burning of motor 3. Dress switch contacts - unscrew the nuts of the motor bracket and
limit switch contacts take off the motor complete with the leverage.
4. Burning of wiper 4. Remedy d.efect, dress Put the motor on a work bench and remove the
relay breesker contacts breaker contacts or leverage.
replace relay To install, reverse the removal operations.
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Pig. 7-33. Windshield Wiper and Washer Circuit relay; 3 - windshield wiper and washer switch;
Diagram: 4 - windshield wiper motor; 5 ~ fuse unit; 6 - igni-
1 - windshield washer motor; 2 - windshield wiper tion switch; 7 - alternator; 8 - storage battery
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Fig. 7-34. Windshield Wiper Motor Parts:

1 - cover;.z ~ panel; 3 - reduction unit gear;
4 - steel washer; 5 - textolite washer;

6 - retainer; 7 - frame; 8 - armmature; 9 - crank;
10 - lockring; 11 - protective cap; 12 ~ spring
washer; 13 - sealing ring; 14 - adjusting washer;
15 - spring seat; 16 - end head

Disassembly, Assembly and Inspection of
windshield Wiper Motor
Reference Data

Maximum effective torque on reduction

wnit shaft®, Hem (KSfel) seeeecesoesecees 2 (0.2)
Current arain® at a torque of 1 N.m

(0.1 kgf.m), maximum, A ecececcecvrcvccee 2.8
Reduction unit shaft speedx at a torque

of 1 Nom (0.1 kgf.m), minimum, min~@ .... 50
Starting torque on reduction unit

shaft®, minimum, Nem (KgL.m) esececsseess 12 (1.2)

% 4t 14 V and (25+10) °C in cold state.

The M3-241 motor (Fig. 7-34) is a D.C. perma-
nent-magnet excitation machine made integral with
a worm reduction unit.

To disassemble the motor turn out the screws
of reduction unit cover 1 and take off the cover
together with panel 2. Then turn out the screws
which hold end heed 16 to motor frame 7 end detach
the end head. Take out motor armature 8.

7o remove reduction unit gear 3 unscrew the
nut of crenk 9, take the lockring off the shaft and
take the shaft complete with the gear and
washers out of the frame.

After disassembly blow the motor inside
spaces with compressed air to remove carbon dust;
then examine the brushes and the commutator.

The brushes should be free to move in the
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holders and the brush springs should be intact
and sufficiently resilient. Clean the commutator
with fine glass cloth, then wipe it with & clean
rag lightly coated with petrolatum. If the commu-
tator is heavily burnt or worn, the best practice
is to replace the armature.

Look for the signs of binding on the armature
shaft journals. If necessary, clean them with fine
abragive cloth.

During assembly pull the brushes away from
the commutator to avoid breakage and damaging
their edges. Insert the armature into the frame
with particular care without bumping the armature
sgainst the pole pieces so as not to break them.

WINDSHIELD WIPER RELAY
Reference Data

Number of operations per minute at 10-14 V

and a temperature from minus 20 to

PIUS 50 %C ceuveevsesssccnsavassnsscassasee 9=17
Electromagnet winding resistance, @ ecc... 6642
Breaker winding resistence, @ secceccccess 2341

The PC~514 reley ensures intermittent opera-
tion of the windshield wiper. It is installed under
the instrument panel at the left-hand side and is
held to the car body by two screws.

At the first moment after switching on the
wiper for intermittent operation (while the
bimetallic plate of the breasker has not yet become
heated) the wiper blades may maske up to four
double strokes in succession.
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HEADLIGHT WIPER

The headlight wiper circuit diagram is shown
in Pig. 7-35.

The headlight wiper motor is enclosed in one
housing with the reduction unit. -The motor is not
to be disassembled and should be discarded, when
faulty.
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Motor Reference Date

Rated voltage, V ceeveeircescocecvnnances 12
Current drain® at a torque of 1 N.m

(0.1 kgf.m), Not OVer, A tiveeseccecaces 1.5
Number of double shaft strokes per

minute® at a torque of 1 N.m

(01 Kefell) weveeonocesacsacaccsccananes 5045
Swinging angle of output shaft ......... 65°+1930!

* At 12 V and (25+10) °cC
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Pig. 7-35. Headlight Wiper and Washer Conmection
Diagram:

1 - headlight wiper R.H. motor; 2 ~ headlight
wiper and washer relay; 3 - headlight lower beanm
relay; 4 -~ headlight wiper and washer switch;

5 - windshield washer switch; 6 - headlight beam

"‘P———$:331K

30 C) ®
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switch; 7 - external lighting switch; 8 - storage
battery; 9 - alternator; 10 - ignition switch;

11 - additional fuse unit; 12 - main fuse unit;
13 - headlight washer motor; 14 - headlight wiper
L.H. motor

HEATER HOTOR

TROUBLE SHOOTING

Remedy

Motor Inoperative

1. Wires damaged or con-
nections oxidized

1. Inspect and restore
connections. Replace
demaged wires

2. Heater switch damaged. 2.
No voltage on switch
output terminals

Examine switch.
Replece, if necessary

3. Jamming or wear of
motor brushes. Open cir-
cuit in armature winding
or oxidation of commuta-
tor

4. Ground fault in arma-
ture winding. Fuse burns
out when motor is turmed
on

3. Check motor, repair
or replace

4. Replace motor

Motor Armature Rotates Slowly

1. Commutator soiled or
oxidized

1. Clean commutator
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Cont'd

Cause [ Remedy

2. Shorted turns in
armeture winding
3. Armature shaft jammed

2. Replace motor

3. Disassemble motor,

in bearings clean shaft journals

REPAIRS
Reference Data

Rated voltage, V ceecceccccccsccsencaee 12

Rated power, W sececccccccccsccocecasss 20

Speed of armature shaft with impeller

at rated poWweT, MIN~ ' veeeesseecenennen 3000+150
Current drain at rated power,

NOt OVEr, A cevcevesssccscsscoscscncese 45

Low speed of armature shaft with

impeller, Min~! sveeeeeeevesesascsasenss 22004150
Current drain at 2200 min~? of arma- T

ture shaft, not over, A ccecesceccscocs 2.7




-

O 1 o *® O Tt 0
|T | | b ( -)© |3
®"Wﬂ ? . INT H

Pig. 7-36. Heater Motor Connection Diagram:

1 - heater motor; 2 - series resistor; 3 - heater
awitch; 4 - fuse unit; 5 - ignition switch;

6 - alternator; 7 - storage battery

The M3-255 motor is & D.C. permanent-magnet
excitation machine. The heater motor connection
diagrem is given in Pig. 7-36.

When series resistor 2 is cut into the motor
supply circuit, the armature shaft rotates at a
low speed. The resistor is secured by two spring
washers in the heater fan shroud. The resistor is
rated for 1.5 @ at 20 °C.

As a Tule the faulty motor should be replaced.
The only permissible repair operation is cleaning
the commutator.

To disassemble the motor turn off the screws
of end head 6 (Fig. 7-37) end remove the latter.
Then remove lockwasher 1 from the armature shaft
and take armeture 4 out of the frame. To assemble
reverse the disassembly operations.

Inspection oi the heater motor is similar
to that prescribed for the windshield wiper motor.

4

Pig. 7-37. Beater Motor Parts:
1 =« lockwasber; 2 - washer; 3 - frame; 4 - arma-
ture; 5 - retainer; 6 - end head

INSTRUMENTS
TROUBLE SHOOTING Cont'd
Cause ['Remedy Cause Remedy
Instrument Fuse Blows Qut Repeatedly
Breakdown of instrument- Replace damaged diode Tuel Level Gauge Pointer Stays Constantly

protecting diode

Coolant Temperature Gauge Pointer Stays
Constently at Beginning of Scale

1. Gauge faulty
2. Transmitter faulty

1. Replace
2. Replece
3. VWires damaged or wire. 3. Examine wires,
tips oxidized restore connections
Coolant Temperature Gauge Pointer Stays

Constantly in Red Zone

1. Geuge faulty
2. Transmittexr faulty

1. Replace
2. Replace

3. Transmitter wire
shorted to "ground®

3. Check, eliminete
ground feult

168

at "O" Division

1. Gauge faulty

2. Wires damaged or wire

tips oxidized

3. Trensmitter faulty:
(a) trensmitter
flexible bus torn
off
(b) open-circuit
fault in resistor
winding

1. Replace
2., Examine wires,
restore connections

(a) solder bus or
replace transmitter

(b) replace trans-
mitter

(c) poor contact of
resistor sliding
contact

(d) leaky float

(c) provide reliable
contact ’

(d) replace float




AT R AR

Cont'd

Cause I Remedy

Cont'd

Causge Remedy

Fuel Level Gauge Pointer Stays Constantly at
"4/4% Division
1. Gauge faulty 1. Replace
2. Transmitter flexible 2. Bend off bus
bus shorted to fuel suc~ '

tion pipe
3. Transmitter wire
shorted to "ground"

3. Check, eliminate
ground fault

Fuel Level Gauge Pointer Returns to "o"
Division when Tenk is Full

wrong installation of 3end stop 1-2 mm down
Tloat travel stop (end

ot resistor winding)

“"Tuel Level Gauge Pointer Jumps and Falls

Frequently to "(O" Division

1. Poor contact between 1. Bend slider

transmitter resistor and
slider

2. Open circuit fault

in transmitter resistor
winding

2. Replace transmitter

Low Fuel Warning Lemp Constantly Alight

1. Flexible bus touches
upon fuel suction pipe
2. Transmitter wire

1. Bend off bus

2. Check, eliminate

shorted to "ground" ground fault

Low Fuel Warning Lemp Fails to Light Up

1. Bulb burnt out
2. Transmitter contacts

1. Replace bulb

2. Clean contacts
oxidized

3. nsmitter contacts 3. Bend transmitter
sliding contact

4. Replace damaged wire

fail to close
4. Brokeh wire

0il Pressure Warning Lamp Fails to Light Up
After Turning on Ignition Switch

1. Bulb burnt out

2. Transmitter faulty
3. Wires broken or wire
tips oxidized

1. Replace

2. Replace

3. Check, replace damag-
ed wires, clean tips

0il Pressure Warning Lamp Constantly Alight
or Goes Off at High Engine Speeds

1. Transmitter faulty
2. 0il pressure too low

1. Replace
2. See Chapter "Engine"

Parking Brake Warning Lamp PFails to Blink
(Constantly Alight)

Open circuit in fltsher Replace flasher unit
unit winding (between
"-" and "+" terminals)

Parking Brake Warning Lamp Fails to Light Up

1. Bulb burnt out

2. Flasher unit contacts
oxidized or clearance
has formed between con-
tact points

3. Warning lamp switch

1. Replace

2. Remove flasher unit
cover, clean contacts
and eliminate clearance
between them

3. Replace switch

faulty

Speedometer Fails to Operate

1. Loosening of nuts
which fasten cable ends

to speedometer or its
drive

1. Check and tighten nuts

2. Breesking of speedo- 2., Replace cable
meter drive cable
3. Speedcmeter mechanism

damaged

3. Replace speedometer

Speedometer Drive Cable Noisy

1. Speedometer cable cas-
ing distorted (dented,
bent, etc.)

2. Bending radiuses of 2. Check and correct
speedometer cable smal- cable installation
ler than 100 mm

1. Replace cable

" Removal of Instrument Board

To remove the instrument board from the in-
strument panel for replacing a faulty ingtrument
or a blown out bulb, force off clamps 3 (Fig. T-38)

Fig. 7-38. Removing Instrument Board:
1 ~ ingtrument panel; 2 - imstrument board;
3 - clamp; 4 - broach
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Fig. 7-39. Instrument Circuit Diagram:

1 - o0il pressure gauge with low pressure warning
lamp; 2 - fuel level gauge with low fuel level
warning lamp; 3 -~ parking brake warning lamp;

4 - tachometer; 5 ~ carburettor choke valve warn-
ing lamp; 6 - coolant temperature gauge; 7 - brake
fluid low level warning lamp; 8 - differential
lock warning lamp; 9 - alternator; 10 ~ storage
battery; 11 ~ ignition switch; 12 - fuse unit;

with broach 4 through speciasl holes in %he lower
part of the instrument panel, disconnect the plug
connectors and detach the cable from the speedome-
ter.

Caution

When removing the instrument board take a
note of the manner in which the speedometer cable
hes been laid; when installing the instrument
board position the cable in the previous place to
avoid bends with radiuses smaller than 100 mm.

The instrument illumination and warning lamps
are removed from their holders complete with the
sockets.

Methods of Trouble Shooting

The instrument circuit diagram is shown in
Pig. 7-39. The circuit diegrams of the battery no-
charge warning lamp, marker light, upper beam
warning lamps and direction indicator warning lamp
are given earlier in Figs 7-5, 7-25, 7-26 and 7-29.

Coolent Temperature Gauge

If the gauge pointer stays constantly at the
beginning of the scale, turn on the ignition switch,
disconnect the wire from the gauge transmitter and
touch the end of the wire to "ground.

If the pointer deflects, it means that the
transmitter is faulty and has to be replaced. If
the pointer does not deflect, remove the instrument
board, turn on the ignition switch and touch the
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13 - differential lock warning lamp switch;

14 - brake fluid low level tramsmitter; 15 - coolant
temperature gauge transmitter; 16 - carburettor
choke valve warning lamp switch; 17 - ignition

coil; 18 -~ parking brake warning lemp switch;

19 - parking brake warning lamp flasher unit;

20 ~ fuel level and low fuel level tranamitter;

21 - 0il pressure geuge transmitter; 22 - oil pres~
sure warning leamp tranamitter

]

gauge terminal "V" to "ground". In this case def-
lection of the pointer will indicate that the
instrument is in order, but the wire between the
geuge and its transmitter is faulty. If the pointer
stays still, replace the instrument. .

If the gauge pointer stays constantly in the
red zone, turn on the ignition switch and discon~
nect the wire from the transmitter. If the trangs-
mitter is faulty, the pointer will return to divi-
sion "50",

If the pointer stays in the red zone, it
means that either the wire is shorted to “"ground"
or the instrument is demaged. The condition of the
gauge cen be checked by disconnecting the green
wire leading from the gauge to the transmitter.
With the ignition switch turned on the pointer
should return to "50" division.

Fuel Level Gauge

The checking procedure is the same as describ-
ed above. It should be borne in mind that terminal
"W" of the gauge transmitter is connected to the
wire leading to the low fuel warning lamp, while
the wire leading to the gauge proper is connected
to terminal "fTvw,

If the gauge pointer stays constantly at the
beginning of the scele and does not deflect when
the wire disconnected from traensmitter terminal
"I is touched to "ground", it is necessary to
check the gauge. For this purpose remove the in-
strument board, turn on the ignition switch and
connect terminal "S" of the geuge to "ground". If
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the gauge is sound, its pointer will deflect to
the end of the acale.

If the gauge pointer is constantly opposite
the 4/4 division, the condition of the gauge can
be checked by disconnecting from it the pink wire
leading to terminal "T" of the transmitter. In
this case the pointer of the sound gauge should
settle opposite division "0O", when the ignition
switch is turned on.

0il Pressure Gauge

The checking procedure is the same as describ-
ed above. When looking for a trouble, connect
terminal "HN" of the gauge to "ground" or discon-
nect from it the grey wire with black tracer lead-
ing to the transmitter.

INSTRUMENT CHECKS

N
Coolant Temperature Gauge

The gauge YK-193 operates in conjunction with
the transmitter TM-106. With the transmitter
resistance renging from 640 to 1320 Q the pointer
should stay at the beginning of the scale, at a
resistence of 77-89 Q it should be at the begin-
ning of the red zone, while at a resistance of
40-50 © it should move to the end of the red zone
of the scale.

Fuel Level Gauge

The gauge YE—193 operates in conjunction with
trensmitter BM-168 installed in the fuel tank.
This transmitter is also used to switch on the
low fuel warning lamp when 5.3-6.5 1 of gasoline
remains in the tank.

With the trensmitter resistance ranging from
285 to 335 Q, the pointer should stay at the
bgg}nning of the scale, at 100-135 Q it should be
i he middle of the scale and at 7-25Q, at the
end of the scale.

0il Pressure Gauge

The geuge YK-194 incorporates a low oil
preasure warning lamp turned on by transmitter
MM-120.

The geauge works jointly with a MM-393A traas-
mitter which changes the resistance of the elec-
trical circuit depending on changes of oil pres-
sure in the engine lubricating system. At a trans-
mitter resistance of 285-335 Q the gauge pointer
ig at the beginning of the scale, at 100-135 «,
in the middle of the scale and at 0-25 @, at the
end of the scale.

Tachometer

The electronic tachometer TX-193 installed
on the car operates by measuring the frequency of
voltage pulses in the primary circuit of the
engine ignition system.
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The tachometer should be checked on & stand
gimuleting the engine ignition system. Connect the
tachometer to the stand circuitry in the same
menner as on the car, set a voltage of 14 V in
the primary circuit and a 7-mm clearance in the
stand spark gap. Rotate the ignition distributor
shaft at a speed at which the tachometer pointer
moves to one of the scale divisions. At this in-
stant check to see that the distributor shaft speed
is within the limits specified in Table 7-6.

Table 7-6
Tachometer Check Data

Scale divisions, Distributor shaft speed,

min~! ain”)

1000 440-550

2000 L BT5=1050 - - s
3000 1350-1525

4000 1850-2025

5000 2350-2500

6000 2900-3000

7000 3350-3500

8000 3800-4200

Sgeedometer

The speedometer Cll-193 consists of a pointer-
type speed indicator showing the road gpeed in
kilometers per hour, an odometer and & trip
counter.

The trip counter can be reset to zero by
rotating counter-clockwise the knob on the in-
strument board.

To avoid damaging the counter do not reset
it on the moving car.

To check the speedometer, compare its read-
ings with those of a reference speedometer. The
speedometer check data are given in Table 7-7.

Table 7-7
Speedometer Check Data

Drive cable speed, Speedometer readings,

min km/h
500 ; 31-35
1000 62-66.5
1500 93-98
2000 124-130
2500 . 155-161.5

v

CHECKING INSTRUMENT TRANSMITTERS

Fuel Level Transmitter

The EM-168 transmitter is fastened by screws
in the fuel tank.




The transmitter comprises a veriable resistor
of nichrome wire. The resistor slider is control~-
led by a lever with a float. The short end of this
leve? alés.carries a movable contact which switches
on the low fuel werning lamp when 4 - 6.5 1 of
gasoline remains in the tank.

with the empty tank the transmitter resist-
ance should be 315 - 345 Q; it should be
108 - 128 Q with a half-full tank and 7 Q or less
when the tank is full.

Coolant Temperature Transmitter

The TM-106 transmitter is screwed into
the cylinder head at the L.H. side of the engine.
The transmitter comprises & thermal resistor
whose electric resistance varies with the tempera-
ture of coolant. The transmitter check data are
given below in Table 7-8.

Table 7-8
Coolant Temperature Transmitter Check
Data
Tempera~ Supply vol- Transmitter
ture, % tage, V registance, Q
30 8.00 1350-1880
50 7.60 585-820
70 6.85 280-~390
90 5.80 155-196
110 4.70 87-109

0il Pressure Transmitter

The MM-393A transmitter converts pressure in
the engine lubricating system into electric
resistance. It is instelled on the L.H. side of
the cylinder block. The transmitter check data
are given in Table 7-9.

Table 7-9
Check Data ’

Pressure, MPa (kgf/cm2) Transmitter resistance,

Q
0 0 290-320
0.4 (4) 103-133
0.6 (6) 55-80
0.8 (8) 0-15 .

Oil Pressure Warning Lemp Trensmitter

The MM~120 transmitter is installed on the
L.H. side of the cylinder block.

The transmitter contacts should close and
open at a pressure of 20 and 60 kPa (0.2 and
0.6 kgf/cmz) respectively.

Parking Brake Warning Lamp Flasher Unit

The PC-492 flasher unit ensures the blinking
light of the parking brake warning lemp. It is
suspended from wires behind the instrument boerd.

The number of closing and opening cycles per
minute at & voltege of 10.8-15 V and a temperature
from minus 40 to plus 40 °C should renge from 60
to 120. The resistance of the flasher unit winding
is 26 Q.
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Section VIII
BODY

TROUBLE SHOOTING

Cause
Se

) [Remedy o

Jark Stains Over Entire Body Surface

1. Car washed with very
hot water (over 80 o)

2. BEthylated gasoline
and other paint-
attacking materials used
for removing protective
wax coating

1. Bliminate minor de-
fects by polishing;
repaint body, if
heavily damaged

2. Polish body or
repaint it, if
necessary

' Pink Stains on Light-Coloured Surfaces

Coolant spilt on body
surfaces

Polish dameged surfaces

Light Stains om Dark-Coloured Surfaces

Effect of moisture dur-

ing_,n{olonged storage of
cax  der airtight
covers

Polish damaged surfaces
or repaint car body, if
necessary

Enamel Paint Lost Initial Lustre

1. Wiping of car with
dry rags

2. Prolonged exposure
$0 sunlight

3. Employment of paint-
attacking materials for
washing

1. Polish dull surfaces,

repaint body, if
necessary

2. Polish, repaint body,
if necessary

3. Polish dull surfaces,
repaint body, if
necessary

Water Penetrates into Car Body

1. Clogging of water
drain holes in wind-
shield sealing strip

1. Remove windshield,
clear up holes or
replace sealing atrip.
When installing sealing
strip, align ita holes
with holes in body

Cont'd

Cause Remedy

2. Poor tightness of
antenna csble seal

2. Replace seal or coat
it with nondrying seal-
ing compound

3. Adjust position of
door and of lock
gtriker plate

4. Replace sealing strip

3. Excessively large
clearance around door
perimeter

4. Crushed metal frame-
work of door sealing
strip

5. Vacuum booster hose
locks valve for draining
water from heater air
intake box

5. Set vacuum booster
hose correctly

Door Opens with Difficulty
1. Bending of door lock 1. Replace axle
gtriker plate block axle
2. Wear of striker plate
block
3. Wrong door position

2. Replace block

3. Adjust door position

Door Lock Cannot be Locked by Button or
with Key
Upper end of outer remote Bend off upper end of
lever from handle
shoulder to set &
clearance of 0.5-2 mm
between them

control lever bears
against outer handle
shoulder

Door Pails to be Opened by Outer Handle

Excessively large
clearance between door
outer handle shoulder and set a clearance of
upper end of outer lock 0.5 = 2 mm
control lever v

Bend upper end of lever
to handle shaulder to
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Cont'd

Cont'd

Cause I Remedy

Cause

| Reamecy

Door PFails to be Locked

1. Breaking or weaken-
ing of lock central shaft
spring or of outer con-
trol lever

2. Loose staking of outer
control lever shaft.
Lever tooth fails to
engage ratchet due to
axial displacement of
lever

3. Outer control lever
Jamming due to gumming
of lubricant and dust

1. Replace lock

2. Remove lock and stake
axle reliably

3. Remove lock, wash and
lubricate it

Inner Handle Fails to Open Dooxr Completely

Incomplete travel of
inner control lever due
to insufficient travel
of link

Adjust position of inmer
lock handle

-

Hood Lock Cennot be Opened by Handle from
Ingide the Car

1. Breaking of lock
control cable

2. Lock control cable
too long

1. Replace cable

2. Adjust cable length
by its fastening loop
on lock hook

Hood Feils to be Locked

1. Lock spring broken
2. Lock control cable

1. Replace-’ spring
2. Adjust cable length

too short by its fastening loop on
lock hook

3. Lock displaced omn car 3. Adjust position of

body lock

Roll-Down Window Glass Camnot be Fixed in
Desired Position '

Window regulator spring
brake broken

Replace window regulator

BODY AND ITS

Oon Pulling Rake-Adjusting Hendle, Fromnt Seat

‘Back Fails to Return from Reclined Position

Breaking of mechenism
spring

Replace spring, check °

functioning of mechanism

Front Seat Back Fails to be Fixed in

Desired Position

Breaking of back
retainer teeth

Replace seat framework

Difficult Adjustment of Front Seat Position

1. Slides jammed in rail
guides due to lack of
lubricant

2. Balls slip out of
seat rails over bent
edges of slides and
guides

1. Lubricate slides and
guides

2. Disassemble seat
rails, insert balls,
assemble mechanism end
bend guide and slide
edges as required.
Replage seat rails, if
necessary

Hot Air Constantly Supplied into Car Interior

1. Heater cock control
mechanism faulty

2. Heater cock fails to
shut off coolant flow

1. Examine control mecha-
nism, fasten rod casing
and replace rod, if
necessary

2. Replace cock

Only Cold Air Supplied into Car Interior

1. Heater cock fails to
open due to breaking of
cock controls

2. Cock faulty

1. Examine control mecha-
nism, fasten rod casing,
replace rod, if necessary
2. Replace cock

Insufficient Air Supply into Body Interior

Feaulty control linkage
of air intake lid (lid
closed)

Examine control linkage,
fasten rod cesing,
replace rod, if necessary

ELEMENTS

The degign of the body shell and sheet metal
parts is shown in Figs 8-1, 8-2, 8-3.

GAUGING AND STRAIGHTENING

A considerable part of body repairs falls to
the cars after collisions which in most cases have
to be checked for the geometry of the fastening
points of the chassis units and mechanisms
(Fig. 8-4).
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The equipment designed for checking the datum
points is also used for repairs in combination
with the fixtures for straightening the body.
Distorted surfaces are repaired by mechanical
or thermal itreatment of metel amnd by filling the
dents with quick-bardening plastics or solders.
Distorted surfaces are straightened, as &
rule, menually with the aid of special tools (metal,
plestic and wooden hammers, mallets and various

mendrels) and fixtures.
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Fig. 8-1. Body:

1 « hood front reinforcement; 2 - hood panel;

3 = hood diagonal reinforcements; 4 - hood rear
reinforcement; 5 - roof pemel; 6 - body rear panel;
7 - tailgate outer panel; 8 - tailgate inner panel;

14

Hot straightening is resorted to for contract-
ing heavily stretched surfaces of panmels. To rule
out sharp bdulging and deterioration of mechanical
properties, the panels are heated to cherry red
colour (600-650 °C).

_— The heated spot should not be larger then
2 J mm in diameter.

Contract the surface as follows:

- heat metal with a ges burner from the
periphery to the centre of the defective gpot and
flatten the heated surfaces with a wooden maul and
hammer on a flat backing or anvil;

-~ repeat the heating and upsetting operations
until the panel surface becomes smooth.

Surface irregularities on the panels can be
amoothed out with polyester putties, thermoplastic,
cold-setting epoxy cements and solders.

The polyester putties stick reliably to the
panels dressed to bright metal. These are bicompo-
nent materials: unsaturated polyester resin and
a curing agent serving as a catalyst for rapid
hardening of the mixture, irrespective of the thick-
ness of the putty layer. The drying time is 15-20
minutes at 20 °C. Therefore, there is no necessity
in applying several layers of putty and thus the
time of its application is reduced.
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9 - body side; 10 = front door outer panel;
11 - front door inner panel; 12 -~ door rail;
13 - front door extension; 14 - front fender;
15 - radiator grille panel

Corroded surfaces of the body panels can be
repaired with cold-setting epoxy cements which
feature good adhesion; sufficient strength and are
eagy to apply to the damaged spots.

The sealing cements are composed of curing
agents, plasticizers (%o improve plasticity of
resin and impact strength of the bhardened epoxy
compound), fillers (to diminish shrinkege of resin
and to bring nearer the coefficients of thermal
expension of resin and metal).

Solders [I0CCy-18 and IIOCCy~20 are used to
straighten the spots already filled with solder,
to build up the edges of parts and to fill up
clearances. To prevent corrosion it is better to
use the acid-free method of solder application.

Heavily distorted panels should be replaced
by new ones installed@ with the use of resistance
welding and gas-shielded arc welding.

REPLACEMENT OF FRONT FENDER

If the fender is slightly demaged (shallow
dents, scratches, etc.), straighten it out directly
on the car and have it painted. After straighten-
ing check the condition of the inner anticorrosion
coating and restore it, 1f necessary.

. L]




Pig. 8-2. Body Parts:

1 - front fender; 2 - storage battexry pan;

3 -~ dash panel upper reinforcement; 4 ~ instrument
panel crossmember; 5 -central pillar; 6 - rear
wheel outer arch; 7 - body side inner panel;

8 =~ floor rear crossmember; 9 - roof panel;

10 - windshield frame; 11 - wheel splashguard brac-
ket; 12 = roof reinforcements; 13 - rear puller;

In case of serious distortions and fractures,
replace” the fender.

Remove the bumper, hood and front door.

Using & sharp chisel or a grinder, cut off
the fender along the lines shown in Fig. 8-5.

Detach the fender, remove the remaining metal
strips, straighten out the distorted edges and
dress them with an electric or pneumeatic grinder.

Install the front door and a new fender and
fasten it with quick-fix clamps.

‘Gas-weld the fender at the points shown by
arrows in the Pigure. Use solder bars JI62, JI63 of
2-3 mm diameter as & fillexr material.

Install the hood and check the position of the
fender. It must protrude or sink relative to the
door or hood not in excess of 2 mm; the gaps
between the fender and the hood and door over the
face surface should not exceed (5+2) mm.

Remove the hood and the doox.

Weld the fender, using resistance welding with
a pitch of 40-50 mm, to the front pillar, mudguard
and dash panel. It is also permissible to use gas

1213 14 15 16

2 2

14 - floor rear panel; 15 = body rear panel;

16 - body rear upper crossmember; 17 - roof linin
bow brackets; 18 - rear wheel immer arch; 19 = fl
and body side connector; 20 = floor crossmember
under rear seat; 21 - floor front pamnel; 22 - flo
crossmember under front seat; 23 - body front sid
panel; 24 - front fender mudguard; 25 - dash pane
26 = front sidemember; 27 - radiator grille panel

Fig. 8-4. Chassis Mounting Points:

0 - datum lines; 1 - steering mechaniam cenire;
2 - axis of brake and clutch pedals; 3 - steerin
wheel shaft axis; 4 - rear suspension shock abso
ber fastening points; 5 - rear wheel axis; 6-ma
muffler front pipe fastening points; 7 - main mu
fler rear fastening points; 8 - radiator lower
fastening points; 9 - radiator upper fastening
points; 10 - front suspension crossmember fasten
ing points; 11 - differential centre; 12 - wheel
centre; 13 - sway eliminator fastening points;
14 - engine unit rear mount fastening poinis;

15 -~ transfer case fastening points; 16 - hand
brake fastening points; 17 - longitudinal radius
rods front fastening points; 18 - longitudinal
radius rods rear fastening points; 19 - rear shc
absorbers fastening points; 20 ~ transverse radi
rod fastening points; 21 - main muffler front fe
tening points; 22 - main muffler tail pipe faste
ing points;
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Fig. 8-5. Pront Fender and Roof Panel Welding Lines.
Dots show resistance welding seams. Arrows show
gas-tacking points

welding with brass solder or carbon-~dioxide shield-
ed arc welding with intermittent 10 mm welds
applied every 50-60 mm. Weld the fender with
semisutomatic arc welders using welding wire
cB.08 I'IC or ¢B,08 I'2C, 0.8 mm in diameter.

gas-weld the fender to the body front panel
‘with intermittent welda by flashing off the edges.

REPLACEMENT OF ROOF

AS a rule the roof of a crashed car has to be
replaced.

Remove the tailgate, drip chamnel mouldings,
windshield, roof lining and accessories.

Place & new roof panel on the body and deter-
mine the points where the pillars and roof side
panels have to be cut.

Cut off the roof panel along the lines shown
in Pig. 8-5.

Detach the roof panel, remove the remaining
panel strips and straighten the distorted surfaces.

Remove the paint and prime-coat to bring metal
on the edges of the roof panel, windshield frame,
body side panels, roof side panels and reinforce-
ments to be welded.

Replace gaskets on the roof reinforcements.

Install the roof pamel, fasten it with quick-
fix clamps and gas-tack the panel at points shown
by arrows in Pig. 8-5.

Weld the roof panel by resistance welding
at a pitch of 40-50 mm or by gas welding at points
spaced 50-60 mm through the previously drilled
holes of 5-6 mm diameter. To rule out distortion
of parts, work from the middle of the weld to the
right and left.

Dreass the welds with an electric or prneumatic
grinder,

BODY PATRT COATING

POLISEING

To preserve the paint coating of the body and
provide its attractive appearance for a long period
use the polishing compounds which suit the condl-
tion of the paint coating and strictly follow the
ingtructions for their use.

During the first 2 - 3 months of service wash
the body with cold water. To treat & new coating
(of & car up to 3 years in service) use non-
abrasive polighes recommended for new coatings.

In the period of 3 to 5 years of service use
autopolishes for weather-beaten coatings contein-
ing a 1little amount of abrasives; after 5 years
of intensive service use autopolishes for old coat-
ings.

To prevent drying of the polish on the coating,
apply it to small areas of the body and polish with
a piece of clean flannel clotbh by hand.

To eliminate minor defects of the paint coat-
ing use polishing pastes BA3-1, BA3-2 and a polish~
ing compound BA3-03. Polishing can be done manually
or mechanically, using flannel-cloth or beaver-
lamb wheels.
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Take care to mix the polishing paste before the
application; if it becomes thick, dilute it with
water. After polishing wipe the surfaces with clean
flannel cloth.

REPAINTING WITH SYNTHETIC ENAMEIS

Wash the body with water and remove the old
flaking peint from the defective surfaces with &
putty knife or a brush.

Wet-rud the surfaces to be painted using
grinding cloth 55C 4-fl. If the coating is thin and
bears no mechanical defects dress the surface to
the epoxy primer layer applied at the autoplant. If
the surfeces are seriously corroded or the body has
previously been painted with nitrocellulose enamel,
dress it down to bare metal.

Wash the body with water, airblast it and
leave to dry.

Degrease the surfaces to be painted with white
spirit or EP-1 gasoline-solvent and apply "plasiisol
(InecTH30JME) J~4 A" sealant to the welds and joints.
Remove surplus sealant with rags soaked in white
spirit.




The surfaces not to be painted should be
magked with thick paper and adhesive tape.

Using & spray gun apply primer [9~073 to the
gurfaces dressed down to bright metal and let it
dry for 5 min.

The viscosity of the primer should be 22-24 s
at 20 °C, as read by viscometer B3-4. Dilute the
primer with xylene.

Using a paint spray gun apply epoxy primer
3¢~083 to the surfaces coated with primer I'¢-073
end to the replaced body parts and dry them at
90 °C for 60 minutes. Before applying primer
9¢~083, mix it with 5«7 % of drier H{-1 (by
weight). The primer with catalyst is fit for use
in the course of 7 h. The primer viscosity
should be 23-25 s at 20 °C, as read by viscometer
B3-4. The primer can be diluted with solvent
P3-11B or xylene. .

.~ Cool down the body, wet-rub it with abrasive
¢ a 55C 4-]], wash with water, airblast and leave
to dry.

Fill, if necessary, the rough surfaces with
putty MC~-00-6, applying a layer not thicker than
0.3 mm. If the putty is found to be thickened,
dilute it with xylene to the required condition.

Dry the body for 30 min at 18-20 °c.
Flatten the surface again with emery cloth 55C
4-T, wagh the body, airblast it and leave to dry.

Mask the not-to-~be painted surfaces of the
body with thick paper and adhesive tape and place
it -into the painting chamber.

Degrease the surfaces to be painted with white
spirit.

Open the doors, hood and trunk 1id and apply
two layers of enamel Ml-197 from a spray gum, to
the intermal painted surfaces of the car interior,
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door shuts, door edges, engine compartment and
trunk, making an intervel of 7-10 minutes beiween
succesaive applications.

Apply three layers of MJi-197 enamel to the
external surfaces of the body, making 7-10 minute
intervals between successive applications.

Dry the paint coating at 90 %Cc in the course
of 60 min and cool it down under natural condi-
tions.

Before using the enamel mix it with 4-5 % of
catalyst LIIY-T70 or 10 % sclution of meleic enhyd-
ride in cellulose acetate. The enamel viscosity
should be 20 s as reed by viscometer B3-4. Dilute
the enamel with solvent P-197 followed by filtering
it through screen No.015K. _

If the old paint should be removed, use paint
remover Cl-7. Apply the remover with & brush 2-3
times depending on the thiclmess of the old paint
and primer. The cold coating will soften in 30-40
min after which it can be scraped off with a
brush or a putty knife.

Wipe the surface with white spirit to take off
the remaining paint remover, wash with water abun-
dantly and dry the body.

PAINTING OF SEPARATE PARTS

After the replacement of separate parts
(fender, door, hood, etc.), as well as after
straightening the distorted parts, paint the part
in question over the entire external surface.

Before painting the newly installed parts,
coat them all over with epoxy primer 3¢-083.

The preparation for painting and for the
application of enamel paint should go along the
game lines as when repainting the car body.

ANTICORROSIVE TREATMENT OF BODY

The elements most likely to be attacked by
corrosion include the load-bearing hollow spaces of
the body, bottom, lower parts of the doors and pil-
lars, as well as the Joints of body parts including
the spot-welded seams.

Corrosion is apt to spread intensively in the
boxed spaces and lower parts of the body when they
get in contact with moisture, dirt, salts and acids.

This calls for an additional protection of the
internal surfaces and boxed spaces of the body by
applying special anticorrosive compounds and by
£111ing the joints with sealants.

The materials used for anticorrosive treatment
are given in Table 8-1.

The autopreservative Movil is recommended for
treating the boxed spaces. A good practice is to
treat them every 1 - 1.5 years. This autopreserva-
tive may be used for application to the surfaces
previously coated with nigrol and other oils and to
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the rusty surfaces. The required amount of Movil is
3 kg per car, ‘

The protective lubricant HIM-MJI is used for
treating the boxed spaces. All new cars are treated
with this lubricant.

The protective film coating HI-216F is applied
to the car parts under the body.

The soundproofing bituminous sealant FIM-1 is
used for anticorrosive protection of the body under-
gide and for reducing the noise caused by vidbration.
The sealant is applied by spreying or by hand in a
layer 1.5-~2 mm thick.

Plastisol [-11A protects the body underside
against corrosion, abrasive wear and ensures sound-
proofing. The thickness of coating is 1 - 1.5 mm. At
room temperature the best adhesion is achieved to
primers 3¢-083, 0l~093 and BKY-0207.

Plastisol JI-4A is used for sealing the welded
Joints on the extermal zones of the body.




Table 8-1

Materials for Anticorrosive Treatment of Car Body

" Viscosity, | Name Drying conditions
at 20 %c, of
Name Grade read by thinner tempera-~ time,
viscometer | or ture, min
B3-4, s solvent o¢
1. Sill preservative Movil 15=40 White spirit, 20 20-30
gasoline
2. Non-drying protective lubricant HIM-MI 45 White spirit 20 15
3. Protective f£ilm costing HI-2165 18-22 White spirit, 20 20
gasoline
4. Soundproofing sealant BIM-1 High- Xylene, 100-110 30
viscosity solvent (or 24 b at 18-20 °C)
5. PVC plastic material Plastisecl Ditto - 130 30
I-114
6. PVC plastic materiel I-44 Ditto - 130 30
7. Non-drying sealant 51=-I-7 Ditto - - -

The non-drying sealant 51-I-7 seals the body
joints.

The internal spaces are coated with anticorro-
sive materisls by air or asirless spraying.

Air spraying with compressed air at a pressure
of 0.3 - 0.4 MPa is carried out with a spray gun
end a reservoir, hoses and spray gun extension
nozzles. The best coating is achieved by airless
spraying under & pressure up to 16 MPa which makes
it possible to spray highly viscous materials.

PREPARATION AND ANTICORROSIVE TREATMENT OF
BOXED SPACES

Inasmuch &s treatment of boxed spaces calls
for the use of sophisticated technological equip-
ment and for high quality of work, this treatment
should be performed only at service stations.

The procedure is as follows:

Pig. 8-6. Boxed Spaces (Body Pront View):

1 - body front upper crossmember; 2 - headlight
housings; 3 - body front lower crossmember;

4 - under front fender; 5 - outer sill; 6 - imner
8ill
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1. Place the car on & lift, remove the parts
and upholstery that interfere with access to the
boxed spaces.

2, Wash the boxed spaces (Table 8-2), body
underside and wheel arches with water at 40-50 °¢
through suxiliery and drain holes until the water
flowing out becomes clean. The vent glasses should
be closed and drop windows lifted up all the way.

3. Remove any moisture that could have
penetrated into the body and trunk, airblast all
the boxed spaces and the surfaces to which the
enticorrosive compounds will be applied.

4. Drive the car to the anticorrosion-treatment
chamber and put it on e 1lift. Spray the anticorro-
sive compound onto the surfaces shown in Figs 8-6,
8-7 and 8-8. The trestment should be performed at
a temperature not below 15 .

5. Lower the car from the 1ift and clean the
external surfaces of the body with rags sosked in
white spirit.

RESTORATION OF ANTICORROSIVE AND SOUNDFROOFING
COATINGS OF BODY UNDERSIDE AND WHEEL ARCHES

In the course of service, the coatings on the
body bottom suffer from gravel, sand, sall end

moisture. 48 & result the sealant and primer are
damaged and abraded. The bare metal is attacked
by corrosion.

With a view to soundproofing and antlcorro-
sive treatment, the lower part of the body base
and sidemembers are protected at the autoplant

- with a layer of PVC plastic Plastisol 114,

1 = 1.5 mm thick, on top of epoxy primer 30-083.
If the bottom coating is damaged but the
layer of primer remeins intact, cleen the demaged
surfaces of dirt, degrease them with waste cloth
wetted with white spirit and apply & 1.5 mm layer




Fig. 8-=7. Boxed Spaces (Body Rear View):
1 ~Sear sidemembers; 2 - rear upper crossmember
(ir slot with tail lights removed); 3 - between

rear wheel arches and body sides; 4 - rear sidemem-
bers; 5 - rear floor crossmember; 6 - door rear
pillars; 7 - door front pillars; 8 -~ door pocket

Boxed Spaces Treated with Anticorrosive Compounds

Table 8~2

Name of space ]

Where injected

Direction of injection

Additional instructions

10.

1.

12.

13.

14.

15.

16.

17.

Body front upper
crossmember
Headlight housings

Body front lower
crossmember
Under front fenders

Door outer sills
Door inner sills
Front sidemembers

Front sidemember
connectors

Middle and rear
gidemembers

Middle sidemember
connectors

Rear floor crossmem-
ber

Body rear lower
crossmember

Body Trear upper
crossmember

Between rear wheel
arches and body sides
Door rear pillars

Door front pillars

Door pockets

Through two upper
holes

In front (from out-
side)

Through two holes for
installetion of bumper
Through opening closed
with shield

Through six sgide

holes

Through rear hole in
811l end

Through bumper instal-
lation holes

Through holes on body
undexrside

Through seven holes

in body underside
Through holes in body
underside

Through holes in trunk
and body underside
Through two holes in
body underside

Through openings

under tail lights

Into openings in

trunk

Through hole behind
pillar

Through two holes

from interior side
Through openings in
door inner panel

Right and left

All over

Right and left

All over

Forward and back

Along sill

Along sidemember

Right and left

Porward and back

Right and left

Right and left

Right and left

Right and upward, left

A1l over

Downward

Downward

All over internal surface

Open engine hood
Remove hea@lights
Remove front bumper
Remove sealing shield
Remo;e mouldings and
fasteners

Remove front bumper
Put.car on 1lift
Put.car on lift

Put car on lift
Remove trunk lining
Put car on lift
Remove tail lights
Remove trunk iining
Remove lining

Remove lining

Remove door trim panels

.
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Fig. 8-8. Boxed Spaces (Body Bottom View):

1 - front sidemembers; 2 - front sidemember connec-
tors; 3 - middle sidemembers; 4 - middle sidemember
connectors; 5 - rear floor crossmembers; 6 - rear
sidemembers; 7 - body rear lower crossmember

of sealant FlM-1 to the dry surface. Let the coat-
ing dry under natural conditions for 24 h, or dry
it for 30 min at 90 °c.

If the coating layer and even the primexr are
damaged, clean the affected spots from dirt and
rust to metal, degrease them, let dry and epply
T'¢-073 primer to the surface with subsequent
application of sealemnt BlIM-1 to the prime-coated
surfaces. Use a brush for this purpose.

If the car has been operated for & period
not exceeding 1.5 years see to it that the new
layer of the sealant overlaps the old one to &
minimum. After a longer service apply the sealant
all over the bottom and wheel arches.

Clean the paint coating of the body from
sealant stains with waste cloth wetted with white
spirit.

In cold season keep the sealant before appli-
cation in a warm room at a temperature not below
20 °C. If the sealant gets thick, dilute it with
up to 3 % of xylene.

Clean the paint coating of the body from

stains of sealant with waste cloth wetted with
white spirit. Dry the sealant at & temperature of
100 - 110 °C for 30 min or for not less than 24 h
at 18 - 20 °¢.

12 ) 10

Pig. 8-9. Rubber Sealing Strips:

1 - vent window glass; 2 ~ front door sealing strip
reinforcement; 3 - seeling strip edging; 4 - front
door shut sealing strip; 5 - drop window glasa
sealing strip; 6 - tailgate shut sealing strip;
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7 - side window sealing strip; 8 - drop window
glass lower sealing strip; 9 - windshield sealing
strip; 10 - drain pipe; 11 - hood sealing sirip;
12 « alr intake box seeling strip; 13 - front bum-
per connector bushes




SEALING OF BODY WITH RUBBER SEALING
STRIPS AND SEALANTS

The body is sealed by various sealing strips
(Fig. 8-9), sealing compounds, rubber plugs installed
in auxiliary holes, and by carefully fitting the
mating parts. '

When removing and installing the sealing strips,
avoid ciushing their metal reinforcements and
corrugating the atrips.

The resistance spot welds joining the stamped
parts of the body fail to provide a tight joint.
They are subjected to heavy corrosion, particularly
at the bends of sheels with small rounding radiuses
and at overstrained points.

The welded seams are protected at the Auto-
plant ageinst ingress of moisture and dirt with
Plastisol [-4A.

‘Pig. 8-10, Points of 51-I-7 Sealant Application
(Pront View of Body):

1 - front sidemember-to-radiator frame joint;

2 - front sidemember to dash panel joints;

3 - storage battery pan to dash panel joint (at
body interior side); 4 - dash panel to body front
strip joints (under the hood)

~

REMOVAL AND INSTALLATION OF FRONT DOOR

Open the door all the way and detach the door
check, driving out the pin which fastens the check
to the body front pillar.

Fig. 8-12, Removing Front Door:
1 - hinge screw; 2 - impact screwdriver; 3 - hinge;
4 - door check. Arrow shows direction of blow

Fig. 8-11. Points of 51-I-7 Sealant Application
(Rear View of Body):

1 - rear floor to rear wheel arch joints; 2 - slots
in cormer joints of rear floor extensions with rear
wheel arches, body sides and body rear panei;

3 - corner joints of dash panel with floor sill;

4 - dash panel corner with body side front pillar
panel

When replacing body parts, after welding and
prime-coating operations, coat the welds on both
gides with Plastisol J-4A and apply the non-drying
sealant 51-I-7 (Figs 8-10, 8-11) at the cormers,
between the following parts:

- door sills and the dash panel (at the body
interior side);

-~ dash panel and the front pillar panel and
the storage battery pan;

- front sidemember joints with radiator frame
and dash panel;

- dash panel joints with body front cover

plate;

- rear floor and its extensions with rear
wheel arches, body sides and rear panel.




Holding the door open and using impact screw-
driver 2 (Fig. 8-12) tum out screws 1 which fasten
the door hinges to the body pillar and remove the
door.

To install the door, reverse the removal
operations.’

Before final tightening of the screws, adjust
the gaps between the door and the car body.

DISASSEMBLY AND ASSEMBLY OF FRONT DOOR

Disassemble the door, if some of its parts
and mechanisms have to be repaired or replaced.

Turn off the armrest screws, first taking off
plestic decorative plug 2 (Fig. 8-13) of the upper
screw and remove the armrest.

Force off excutcheon 20 (Pig. 8-14), take out
circlip 1 with A.78034 remover tool 2 and take off
window regulator handle 22. Take off the facing of
the inner lock handle with a screwdriver.

Override the resistance of the plastic spring
holders (shown by arrows in Fig. 8~13) and remove
the door trim panels.

1ift the drop window glass, turn out the fasten-
ing screws end remove the front and rear glass guide
runs.

Lower the glass, loosen the nut of the window
regulator tension roller, disconnect the cable from
the drop-window glass chammel, slip the cable off
the rollers end take out the glass through the lower
opening of the door. Unscrew the nuts and remove the
window reguletor mechanism.

Pig. 8-13. Pront Door, Inside View:

1 - ammrest lower screws; 2 - armrest upper screw
plug. Arrows show location of door trim panel
holders

Fig. 8-14. Drop Window Regulator:

1 - circlip; 2 - circlip remover tool A.78034;

3 - regulator mechanism; 4 ~ cable; 5 ~ upper roller;
6 - drop window glass; 7 - drop window glass chan~
nel; 8 - cable holder; 9 - cable coupling;

10 - glass channel bracket; 11 -~ lower roller;
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12 - tension roller; 13 - regulator mechanism body;
14 - drum with driven gear; 15 - drive gear;

16 - drive shaft support; 17 - brake spring;

18 ~ spring brake carrier; 19 - body cover;

20 - escutcheon; 21 - drive shaft; 22 - regula-
tor handle




Fig. 8-15. L.H. Pront Door Lock:

1 ~ lock inner handle; 2 - inmer handle facing;
3 - axle; 4 -~ inner handle bracket; 5 - inner
handle rod; 6 - door lock button; 7 - door lock
b" m rod; 8 - inner lock release lever;

9 - lock body; 10 - block spring; 11 - striker
plate block; 12 - rotor; 13 - central shaft sup-
port; 14 - striker plate body; 15 - outer lock
release lever; 16 - outer lock release lever
spring; 17 - ratchet; 18 - ratchet spring;

19 ~ lock release shaft; 20 - lock release link;
21 -~ door lock lever

————
N

oo

Pig. 8-16. Front Door Lock Pastenings:
1 « door lock button; 2 -~ lock button rod; 3 - lock
fastening screws

—

Remove the drop-window glass sealing strip and
the vent glass assembly by turning off its screws.

Unscrew door lock button 6 (Fig. 8-15), turn
out the screws of bracket 4 of lock inner handle 1,
“turn out screws 3 (Pig. 8-16) of the lock body and
take off the lock complete with the links, first
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FPig. 8-17. Adjusting Window Regulator Cable Ten-
sion: - ]
1 - drop window glass channel; 2 - cable; 3 - ten-
sion roller bolt nut

disconnecting link 20 (Pig. 8-15) from the lock
release carrier.

Unscrew two nuts and remove the outer handle
of the door.

Remove two fastening bolts and take off the
door check.

Assemble the fromt doors in the reverse sequence

of disagsembly operations.

When instelling the window regulator, see
that the cable coils are not laid one on ancther
on the drum. Adjust the tension of cable 2
(Fig. 8-17) and smooth functioning of the window
regulator by shifting the tension roller; for this
purpose loosen nut 3.

Before installing the door trim panels exa-
mine the plastic holders,

ADJUSTMENT OF FRONT DOOR POSITION

Before adjustment mark out the contours of
the hinges on the body pillar. Using impact screw-
driver 2 (Pig. 8-12) loosen hinge screws 1.

Set the required extermal clearances by dis-
placing the hinges relative to the marked-out con-
tour and turn in the screws.

ADJUSTMENT OF DOCR LOCKS

To ensure trouble~free operation of the door
lock adjust the position of striker plate body 14
(Pig. 8-15) first loosening its fastening bolts.

Before adjustment it is practicable to mark
out the outline of the striker plate on the body
pillar.

If the door closes too tightly, shift the
striker plate outward and tighten the bolts.

If the door closes loosely, shift the thrust
block inward. '




If the door sags efter closing, move-the
striker plate upward; if it rises after closing
(sagging when open), shift the striker plate down.

If it is difficult to open the door by inner
handle 1;' adjust the handle position. For this
purpose loosen the fastening screws and shift the
handle with the bracket as required.

Tighten the fastening screws after adjustment.

Fig. 8-19. Tailgate Lock:

1 - siriker plate; 2 - striker plate socket;

3 = lock tenon; 4 - hook spring; 5 - lock body;
6 - tailgate lock handle; 7 - button; 8 - button
spring; 9 - hook

REMOVAL, INSTALLATION AND ADJUSTMENRT OF
TAILGATE

The tailgate is mounted on the body on two
hinges 2 (Fig. 8-18) and closed by a lock. When
open, it is held by two gas-filled hydraulic
props 11 which are not subject to disassembly.

Detach the props from the tailgate, unscrew
the door-to-hinge nuts and remove the tailgate.

When installing, adjust the position of the
tailgate in the body shut with the aid of the oval
holes for the hinge studs, then tighter the nuts

Fig. B8~18. Tailgate with Prop: . home.

1 - gasket; 2 - hinge; 3 - glass sealing strip; If the tailgate lock closes with difficulty,
4 - glass; 5 - door; 6 - door trim panel; adjust it by shifting its body 5 (Fig. 8-19) or
7 - strip; 8 ~ washer; 9 -~ prop nut; 10 - body striker plate 1 as required.

shut seeling strip; 11 - tailgate gas-filled hyd- Replace the gas-filled props by new ones, if
raulic prop they fail to hold the door open.

HOOD, BUMPERS

Removel, Installation and Adjustment of Supporting the hood, unscrew bolts 4 of the
Pjsition of Hood upper plates of hinges 5 and teke off the hood.
. Instell the hood in the reverse order of
operations.
Adjust the position of the hood by the use of
enlarged holes in the hinges.

Open hood 3 (Pig. B-20), uncotter axle 1 of
prop 2 and detach the latter from the hood.

Pig. 8-20. Removing Hood: Pig. 8-21. Bood Lock: book
1 ~ prop axle; 2 =~ prop; 3 - hood; 4 - hood bolt; 1 = lock body; 2 - spring; 3 - pusher; 4 - hook;
5 - hinge - 5 - control cable: 6 - control handle
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ADJUSTMENT OF HOOD LOCK

If the lock is not reliable in closing the
hood or opens with difficulty, adjust its position
(Fig. 8-21).

Open the hood, merk out the contours of lock
body 1, loosen the fastening nuts and shift the
lock body in the required direction, using the
enlarged holes.

PTighten the fagtening nuts and check function-
ing of the lock.

REMOVAL AND INSTALLATION OF BUMPERS

The bumpers ere made of aluminium shapes whose
face wall is provided throughout the length of the
bumper with black rubber strip 9 (Fig. 8-22) and
the ends of the bumpers are fitted with black plas-
tic gide covers 6.

Each bumper is held to the body by two bolts;
to remove the bumper, these bolts must be unscrewed.
Install the bumpers in the reverse order of

operations.

Pig. 8-22., Front Bumper Assembly:
1 - bracket; 2 - fastening bolt; 3 - connector;

4 - rubber bush; 5 - tow lug; 6 - plastic side
cover; 7 =~ bumper; 8 - rubber strip holder;
9 - rubber astrip

WINDOW GIASSES, WINDSHIELD AND HEADLIGHT

REPLACEMENT OF WINDSHIELD GLASS

To take out the damaged glass, remove the

er arms, sealing gtrip edging and, pressing on

" upper corners of the glass, push it outward.

An assistant should support the glass from the out-

gide (Fig. 8-23).

Pig. 8-23. Removing Windshield

WASHERS

Fig. 8-24. Inatalling Windshield:
1 - installetion cord; 2 - windshield sealing sirip

To install the windshield:

- wash the recesses of sealing stTip 9
(Fig. 8-9) with gasoline;

- glip the sealing strip with the edging on
the glaas;

- using & screwdriver, ingert installation
cord 1 (Fig. 8-24) into the recess by which sealing
strip 2 is slipped on the body opening-flange;
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~ fit the glass into the body opening and pull
at the ends of the cord from inside the body until 1
the sealing strip smaps in position. The assistent -
should press the glass gently from the outside.

N §

REPLACEMENT OF SIDE AND TAILGATE GLASSES

To remove the glasses take off the sealing
strip edging and, pressing on the lower corners
of the glass, push it outward. An assis'}:a.nt should
support the glass from the outside.

Installation of the glasses is similar to
that of the windshield.

WINDSHIELD AND HEADLIGHT WASHERS

A schematic diagram of the windshield and
leadlight washers is shown in FPig. 8-25. -

The headlight washer is provided with non- b
return valve 8 between the pumps and nozzlesg; it
rules out leaks of the fluid after the washer has
been stopped; this saves time for filling the
pipes when the pump is restarted.

= [
= :
Fig. B-26. Washer Pump:
1 « electric motor; 2 - tank cover; 3 - coupling;
4 - fluid feed pipe; 5 - pump casing; 6 - rotor
shaft; 7 - rotor shaft support; 8 -~ rim with filter
screen; 9 - rotor

Insert a pointed tool under the edge of rim 8
and take it off complete with the filter screen.

1 6 Remove coupling 3 and, tepping gently at
shaft 6 of rotor 9, push out support 7 and take

Fig. B8-25. Windshield and Headlight Washers, Dieag- out the shafi with the rotor.

rammatic: To assemble, proceed in the reverse sequence

1 - fluid tenk; 2 - headlight washer pump; 3 - wind- of operations.

shield washer pump; 4 - windshield washer nozzles;
5 - headlight washer nozzles; 6 - nozzle Tee pipes;
7 - non-return valve; 8 -~ Tee pipes assembled with
flow restrictors

REMOVAL AND INSTALLATION OF WASHER PUMP

Disconnect the electric wires from motor 1
(Fig. 8-26) and take the pipe from the wunion of
the washer pump.

Turn cover 2 with the electric motor counter-
clockwise and take them off complete with the pump
from the tank.

To install reverse the removal operations. g
4
DISASSEMBLY AND ASSEMBLY OF WASHER PUMP
The pump and electric motor (Fig. 8-26) are
fastened by screws and nuts to cover 2.
To disassemble the pump turn out the screws, Fig. 8-27. Windshield Washer Nozzle:
remove the motor and cover, detaching fluid feed 1 - etomizer; 2 - screw; 3 - bushing; 4 - nozzle

pipe 4. body with union
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REMOVAL AND INSTALLATION OF WINDSHIELD
WASHER NOZZLES

If the nozzles become clogged, remove and
disassemble them.

Squeeze lightly plastic bushing 3 (Fig. 8-27)
at the side of the air intake box, then pry the
bushing from above with a screwdriver and, applying
a certain force to overcome resistance take out
the nozzle complete with the bushing.

Turn out screw 2, clean all parts thoroughly
and airblast body 4 and atomizer 1.

Insert bushing 3 into the hole in the car
body. Then insert smartly the nozzle into the bush-
ing so that the slot of body 4 engages the bush:.ng
edges.

Check the functioning of the nozzle.

Adjust the direction of fluid spray by turning
the body in the bushing and turning atomizer 1 with
screw 2 loosgened.

INSTRUMENT PANEL

REMOVAL AND INSTALLATION

Disconnect the "ground" wire from the storage
battery.

- .

7N

Piy. 8-28. Instrument Panel end its Accessories:
1 - ash tray and heater lever facing; 2 - ash tray;
3 - glove box body; 4 - glove box lid hinge;

| ,,L?ﬁg;ij |
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Pig. 8-29. Instrument Panel Fastening Points:
(Shown by arrows)

Remove the lining of the windshield pillars,
the steering column casing and the instrument
board (see "Electrical Equipment") and discomnect
the plugs and sockets of the wire harmess.
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Pull out the knob of the instrument lighting
switch, unscrew the nut and take off the switch.
Remove shelf 6 (Pig. 8-28) and radioc set °

panel 7, first turning out their screws; discomnect

the wires from the redio set, cigarette lighter,

55

5 - glove box lid; 6 - shelf; 7 - radio set panel;
8 - loudspeaker facing; 9 ~ radio set panel facing;
10 - insgtrument board; 11 - instrument panel;

12 - deflector pipe; 13 ~ deflector

headlight wiper and washer switch, and from the
distress light switch.

Turn out the fastening screws and remove glove
box body 3.

Remove the knobs from the heater control
leverg; for this purpose bend off the lower part
of the upper knob and the upper part of the lower
knob, using a flat sharp tool.

Remove four lower screws (Fig. 8-29) that
fasten the instrument panel to the body front
crossmember, then turn off four upper nuts which

‘hold the panel to the dash panel, reaching through
_ the openings of the glove box, and take off the

instrument panel.
To install, reverse the removal opera‘tj:ona.

-




P

REMOVAL AND INSTALLATION

Fropt seats. To take out the seat (Fig. 8-30)
tilt it forward and unscrew the bolts holding it to
the framework.

Remove the seat with the adjuster mechanisms.

Install the seat in the reverse order of
operations.

Rear geat. Force off seat back retainers 9
(Fig. 8-30) and secure the back with the strap
located under the cushion. Unscrew the bolts that
fastien the cushion hinges to the floor crossmember
and teke out the seat.

Install the seat in the reverse sequence of
steps.

19 18

DISASSEMBLY AND ASSEMBLY OF FRONT SEAT
ADJUSTERS

Perform disassembly and assembly work on the
removed seats.

Fore-and-aft adjuster. Unbend the edges of
rail slides 14 (Fig. 8-31) and of rail guides 12,
take out all balls 10 and shift the guides over the
slides until rollers 13 come out.

To asgsemble put the rollers into the slot of
the slide and slip on the guide. Then insert the
balls and bend the edges.

Seat back rake adjuster. Discomnect spring 5
from the rod and knock out the pin which connectis
rod 6 with the seat back reinforcement. Pull out
cotter pin 7 and remove the rod from back rake
adjuster lock 4.

Fig. 8-31. Pront Seat Adjusters:

1 - front seat support; 2 - fore-mnd-aft adjuster
bandle; 3 - back rake adjuster threaded rod;

4 - back rake adjuster lock; 5 - spring; 6 - rod;

HEATER
REMOVAL AND INSTALLATION

To remove the body heater:

=~ shift control lever 6 (Fig. 8-32) of heater
cock 14 all the way to the right and drein the
engine cooling system;

- detach the "ground" wire from the storage
battery;
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Fig. 8-30. Seats:

1 - front seet back padding; 2 - head rest lock;
3 - head rest support; 4 - head rest padding;

5 - head rest support strip; 6 - guide pipe;

7 - seat upholstery; 8 - seat upholstery becking;
9 - geat back retainer; 10 - rear seat back
shackle; 11 - seat back base; 12 - seat cushion
base; 13 - mat; 14 - rear seat cushion padding;
15 - back frame; 16 - front seat facing; 17 -~ seat
cushion spring; 18 - front seat frame; 19 - front
seat cushion padding

Assemble the adjuster in the reverse order of
steps.

i
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7 - cotter pin; 8 - fore-and-aft adjuster catch;

9 - fore-and-aft adjuster lock; 10 - ball; 11- seat
rails; 12 ~ rall guide; 13 = roller; 14 - rail
slide; 15 - seat catch

- turn out the fastening screws, remove the
instrument panel shelf and radio set panel, discon-
necting the wires;

~ remove internal ventilation air duct 1 by
turning out its screws;

- loosen the clamps and disconnect the coolant
inlet and outlet rubber hoses from heater pipes 13;




Pig. 8-32. Body Heater:

1 - internal ventilation eir duct; 2 - air distri-
buting cover lever; 3 - electric fan; 4 - control
lever bracket; 5 - air intake 1id control lever;

6 - heater cock control lever; 7 - rotatable def-
lector air duct; 8 « rotatable deflectors; 9 - air
intake 1lid; 10 - air intake box; 11 - radiator
bousing; 12 - radiator; 13 - fluid inlet and outlet
pipes; 14 -~ cock; 15 - fen housing; 16 - air disge
tributiang cover

- ungcrew two fastening bolts in the engine
compartment and take off the seal of the heater
radjietor pipes;

- loosen the bolt of the flexible rod casing
clip on the cock and take the link off the cock;

- remove the switch of the heater fan motor
and disconnect its wires;

- remove four spring holders and heater fan
housing 15 assembly;

- take off the instrument board, through a
speclal opening for the board in the instrument
panel loosen the screw of the flexible rod of air
inteke 1id 9 and take the rod off the lever;

- unscrew the nuts of housing 11, radiator 12
and air intake box 10, discomnect the "ground" wire
from under one of the nuts, remove the housing and
the air inteke box;

- 1if necessary, remove air duct 7 which is
connected with deflectors 8 by two rubber seals.
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Install the heater in the reverse order of
steps. Be careful to provide a correct position of
the sealing gasket between the radiator housing and
the car body and see that the hose clamps are
properly tightened.

Having installed the heater on the car and
connected all the hoses to the engine, f£ill the
cooling system and check the heater connections
for leaks. ‘

DISASSEMBLY AND ASSEMBLY

Take off two spring clips 15 (Fig. 8-33) and
take the electric fan out of housing 2. Unscrew
the nut of impeller 13 and take it off electric
motor 14.

Unscrew the nut of inlet and outlet pipe
clip 8, remove the c¢lip and take radiator 11 out
of housing 5.

Unscrew the clip nuts and take off eir intake
1id 7.

Unscrew the nuts of c¢lips 17 and remove air-
distributing cover 1 of the fan housing.

Assemble the heater in the reverse sequence
of operations, taking care to install radiator seal-
ing gasket 10 properly.

Fig. 8-33. Heater Parts: B

1 - air digtiributing cover; 2 - fan housing;

3 - series resistor; 4 - fen guide housing;

5 = radlator housing; 6 - gasket; 7 - air intake
1id; 8 -~ inlet and outlet pipe clip; 9 - fan housing
spring holder; 10 - radiator gasket; 11 - radiator;
12 - cock; 13 = impeller; 14 - electric motor;

15 - spring clip; 16 - electric motor pad; 17 -~ air

- distributing cover clip




