- Secure the shock absorber and connect the Put chocks under the rear wheels and remove

side steering rod to the knuckle arm; the front ones.

- install the hub complete with the brake Using remover tool 67.7824-9516 (Fig. 5-10),
disc on the joint housing extension and install drive the pins out of the steering knuckle arms
tapered bushing 18; - ) and shift aside the steering rods.

- screw in a new adjusting nut and adjust Disconnect sway eliminator bar 6 (Fig. 4-6)
the clearances in the wheel hub bearings; from the suspension lower wishbones.

- install the wheel hub cap with mand- Disconnect tension members 5 from the body
rel 67.7853-9528; : brackets and cross member.

- put in place the brake caliper and the Detach the shock absorbers from sus pension
wheel. 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.

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 by a used nut
removed from another car.

Balancing the Wheels

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.

Disconnect the ball joint from the lower
wishbone and take off the spring, relieving it
gently; repeat the same operations on the other
suspension unif.

Removing and Installing the Front Disconnect upper wishbone shaft 44 (Fig. 4-1)
Suspension from suspension cross member bracket 2 and remove

upper wishbone 41 complete with the steering
knuckle, wheel hub, front brake and outer joint
housing.

Install the car on a 1ift or an inspection
pit, apply the parking brake, open the hood and
remove the spare wheel.

Fig.4-6. Front Suspension Mounted on Car. Rear
View: : :

1 - lower wishbone; 2 ~ cross member; 3 - tension
member bracket; 4 - sway eliminator ber to body
bracket; 5 - tension gember; 6 - sway eliminator
bar
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Note. When removing the upper wishbone shaft,
take a note of the number and location of. the
washers between the upper wishbone shaft and the

~cross member and of the adjusting plates between
the cross member and the body side member so as
to return the washers and plates to their previous
places during reassembly.

Disconnect the engine mounting rubber
cushions from the cross member brackets.

Put a hydraulic jack with a fixing device
under the suspension cross member and, supporting
the engine with cross beam 67.7820-9514 or a
hoist, detach the suspension cross member from
the body side members, and brackets 42 of the
rebound buffers.

Take off cross member 51 complete with lower
wishbones 1.

Install the suspension uhits and parts in
the reverse order of removal operationsl The sus-
pension springs should belong to the same class
(class A - unmarked, class B - black marks on the
coil surface). It is also permissible to install
‘class A springs on the front suspension if the
rear suspension is provided with class B springs.

Having assembled and installed the suspen-
sion, check the wheel alignment angles and the
toe-in.

Disassembly and Assembly of Front
Suspension Units

Disassembly. If the suspension repairs call
for a complete stripping of its units, this

should 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 36 (Fig. 4-1) and free the hoses from the
clips; ' -

- unbend the tbngues of the protective hous-
ing, remove the bolis of the caliper guide and
shift it aside complete with the caliper;

) Caution

To protect the hoses againgt damage, see that
the caliper does not hang on them.

- using remover tool 67.7823-9514, take off
the hub'cap'and unscrew the nut of the wheel hub
bearings;. ’

- remove the front wheel hub complete with
the brake .disc using remover tool 67.7823-9516;

- remove the guard housing of the front
brake;

- t8ke down the front shock absorber;

- compress the suspension spring to relieve
completely the lower wishboné€, easing the wishbone
down on a support;
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- disconnect the ball joint housings from
the suspension lower and upper wishbones and
remove the steering‘knuckle;

- relieve gently and remove the suspension
spring;

- using remover tool 67.7823-9515, knock
out the shaft and disconnect the lower wishhqne
from the cross member;

- disconnect the upper wishbone shaft from
the cross member and take 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 reas-
sembly;

~ remove the cross member and the rebound
buffer bracket as described above;

- using remover tool 67.7824-9516, drive
out the ball joint pins from the steering knuckle
holes.

The parts of the front suspension are shown
in Fig. 4-7.

Assembly of the front guspension units is
carried out in the reverse order of disassembly
operations. When assembling the wheel hub, put a
layer of JuToN-24 lubricant into the bearing
cages and apply a uniform layer of this lubricant
into the steering knuckle space between the bear-
ings, 40 g per knuckle.

When installing the cross member tension
memhars, screw in the inner nut until the
clearance between the washer and bracket 3

(Fig. 4-6) is taken up; screw in the outer nut
with a torque specified in the Appendix.

To avoid wrong distribution of forces in the
silent blocks, screw in the wishbone shaft nuts
under a static load of the car equal to 3200 N
(320 kgf). Then check and 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 as fractures, cracks, separation of rub-
ber from metal and leakage of lubricant.

.Examine the working surfaces of the ball
joints for wear, turning the ball pin by hand.
Play or jemming of the pin are impermissible.

The condition of the ball joint can be as-
segeed more accurately hybthe-amount of radial
and axial clearances measured with
gauge 02.8701-9502. For this purpose install ball
joint 1 (Fig. 4-84) into the gauge socket and
clamp it with a screw. Place indicator 2 into the
gauge bracket with the gauge spindle bearing



Fige.4~7+ Front Suspension Parts:

1 - suspension lower seat; 2 - lower wishbone;

3 - lower wishbone shaft; 4 - lower wishbone gi-
lent block; 5 - spriﬁg; 6 — upper seat; 7 -spring
insulating gasket; 8 - compression stroke buffer;

9 - compression stroke stop; 10 - suspension cross
member; 11 - cross member bracket bushing; 42-cross
member bracket; 13 - engine mounting bracket;

against the side surface of the joint housing and
with the indicator pointer at the zero division.
Insert torque-indicating wrench 3 into the
upper socket of the gauge and, applying a torque
of 200 N.m (20 kgf.m) in both directions, read
the summary radial clearance in the ball joint on
indicator 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 manner, first changing its fastening
in the gauge as shown in Fig. 4-8B. The maximum
permissible axial clearance in the joint is not
over 0.7 mm.

14 - spring upper support; 15 - adjusting washer;
16 - upper wishbone shaft; 17 - upper wighbone;

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 eliminator bar; 25 - shock
absorber; 26 ~ cushion holder; 27 - cushion

Suspension spring.Examine the springs
thoroughly and replace them by new ones if the
nature of deformations may render them unfit for

further service.

Compress the spring three times until its
coils close and check its regilience by the
reference points (Fig. 4-9).

Examine 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 coplanar. Straighteh;but the
bar if distortion is slight or replace it, if
heavily damaged.
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Fig.4-8, Checking the Ball Joint on Gauge
02.8701.95023

1 - ball joint; 2 - indicator; 3 - torque-indicat-
ing wrench; 4 - gauge 02.8701-9502; A — checking
the radial clearance; B — checking the axial clear-
ance
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Fig.4~9. Main Data for Checking the Front Suspensi-
on Spring

Make a close examination of the wishbones,
cross member and steering knuckles to see that
' they are neither distorted nor cracked.
eplace any cracked and distorted parts.
Front suspension cross member. Check the
geometrical parameters of the cross member with
gauging mandrel 67.8732-9501. When the cross mem-
- ber 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 cross member. .

Silent blocks. The necessity for replacing
the silent blocks is determined in "Inspection of
Front Suspension Parts" abéve.

Replacing the Silent Blocks

Upper wishbone. Install fixture 67.7823-9527
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
driven out of the hole. To driye out the other
silent block, turn the wishbone over and repeat
the same operation.

Fig.4-10. Removing the Upper Wishbone Silent Blockss
1 - wishbone shaft; 2 - fixture 67.7823-9527;
3 = silent block; 4 - mandrel 47045

Fig.4-11. Installing the Upper Wishbone Silent
Blocks:

1 - wishbone shaft; 2 - fixbture 67.7853-9519;
3 - installation tool A.74177/1

The silent bloocks of the upper wishbones are
pressed in with the aid of fixture 67.7853-9519
(Pig. 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 ueing fix-
ture 67.7823-9517 (Fig. 4-12) installed on the
wishbone with the head of the fixture screw
directed inward.. Drive out the silent block by
turning in the screw.

To press in, insert the silent block into
the wishbone socket and install fix-
ture 67.7823-9517 (Fig. 4-13) together with cap 3.
Turning in the fixture screw, drive the silent
block into the wishbone socket.
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Fig.4-12. Removing the Lower Wishbone Silent
Blockss
1 - fixture 67.7823-9517; 2 - silent block

Fig.4-13, Installing the Lower Wishbone Silent
Blocks: ' T
1 - fixture; 2 ~ silent block; 3 - cap

REAR SUSPENSION

The design of the rear suspension is shown
in Fig. 4-14.
12 15 1415 16 11 - 18

ooy =

N Y o

? YN
{

1 - spacer bushing; 2 - rubber bushing; 3 - lower
longitudinal radius rod; 4 - lower insulating
gasket of rear suspension spring; 5 - spring lo-
wer seat; 6 - compression stroke buffer; 7 - upper
longitudinal radius rod bolt; 8 - upper longitudi-
nal radius rod bracket; 9 - suspension spring;

10 - suspension spring upper seat; 11 ~ suspensi-
on spring upper insulating gasket; 412 - spring
gseat; 13 - rod of rear brake pressure regulator
operating lever; 14 - shock absorber lug rubber

25 H 2

9

22 2/ Fig.4~-14. Rear Suspension:

bushing; 15 = body floor cross member; 16~ comp-
ression stroke auxiliary buffer; 17 - upper longi-
tudinal radiug rod; 18 - lower longitudinal radius
rod bracket; 19 - transverse radius rod to car
body bracket; 20 - brake pressure regulator;

21 - pressure regulator operating lever; .

22 - lever supporting bushing holder; 23 - lever
supporting bushing; 24 - tramsverse radius rod;

25 - ghock absorber '
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Removal and Installation

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.

Disconnect the hydraulic brake hose from the
steel pipe mounted on the axle and take measures
to prevent fluid leaks from the brake system.

Disconnect the brackets of the parking brake
rear cable from the car body, teke off the front
cable return spring and, unscrewing the lock nut
and the adjusting nut, undo the rear cable. Dis=-
connect operating rod 13 (Fig. 4-14) of the rear
brake pressure regulator from the bracket on the
axle beam. Disconnect the upper ends of shock
ebgsorbers 25.

Put a hydraulic jack under the rear exle
beam. Disconnect longitudinal 3, 17 and trans-
verse 24 radius rods from the brackets on the

body then lower the jack and take out the rear-
axle. '

Proceed with disassembling the suspension:

- remove the shock absorbers froﬁ the brac-
kets on the rear axle beam;

- disconnect the longitudinal and transverse
radius rods from the brackets on the rear axle
beam. )

The parts of the rear suspension are shown
in Fig. 4-15.

Fig.4-15« Rear Suspension Parts:

4 - lower longitudinal radius rod; 2 - rubber
bushing; 3 - bracket; 4 — spacer bushing; 5-upper
longitudinal radius rod; 6 - compression stroke
asuxiliary buffer; 7 - suspension springs; 8~spring
upper seat; 9 - compression stroke buffer;

.10 - spring upper insulating gasket; 11 - shock
absorber; 12 - spring lower insulating gasket ;

13 - transverse radius rod

100
{ =0
o)
It
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Fig.4-16. Rear Suspension Installation Diagram:
1 - body side member; 2 - transverse radius rod
bracket; 3 - rear axle beam; X = 152 mm

Installation. To install the rear suspension,
reverse the removal operations.

. The springs of the rear suspension should
belong to the same class as those used with the
front suspension. In exceptional cases, when
class A (unmarked) springs are used in the front
suspension and such springs are unavailable 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
clase 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
distance "X" from the axle beam to the body side
member measured at a point located 100 mm from
the transverse radius rod bracket (Fig. 4-16) is
152 mm;

- using a torque-indicating 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.

Inspection

Before inspection, take care to wash all the
parts thoroughly. ’

Protect the rubber parts, bushings and
protective coatings against contact with the
solvents in the course of washing.

Springs. Check the resilience of the spring
by the reference points (Fig. 4-17) first com-
pressing it until the coils- close.

Note. With respect to their length under a

—

l1oad of 3500 N (350 kgf), the springs are divided
into class A (longer than 278 mn) 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.
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Fig.4-17. Main Data for Checking the Rear Suspen-
sion Spring

Check the springs for deformation. Replace
the spring if its resilience is other than in-
dicated in Fig. 4-17 or its deformation may in-
terfere with its efficient operation.

Examine the supporting rubber gaskets of the
springs and replace them by new ones, if neces-
sary.

Radius rods. Check the following:
- distortion of rods; straighten them, if
possilble;

- look for cracks on the brackeis of tﬁe
rear axle beam and car body; repair the brackets,
if they are cracked;

~ examine the flexible bushings of the radius
rod joints; replace them by new ones, if necessary,
using the set of tools 67.7820-9517.

SHOCK ABSORBERS

The design of the front and rear shock absor-
bers is shown in Fig. 4-18.

Stand Checks

To assess the serviceability of a shock ab-
sorber, check its performance curve on a dynamo-
meter test stand.

Take the performance curves in accordance
with the stand operating instructions after at
least 5 working cycles'at_a fluid temperature of
2045 °C, a flywheel speed of 1 s~1 (60 rpm) and a
vod travel of 80 mm for the front shock absorber
and 100 mm for the rear one.

Fig.4-18. Front and Rear Shock Absorbers:

1 - lower lug; 2 - compression valve body;

3 - compression valve discs; 4 - compression valve
throttling disc; 5 - compression valve spring;

6 ~ compregssion valve holder; 7 - compression valve
plate; 8 ~ rebound valve nut; 9 -~ rebound valve.
spring; 10 - shock absorber pistom; 411 - rebound
valve 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 - limiting plate;

19 - reservoir; 20 - rod; 21 - cylinder; 22 - hous-
ing; 23 - rod guide bushing; 24 - reservoir sealing
ring; 25 ~ gland holder; 26 -~ rod gland; 27 - rod
protective ring gasket; 28 - rod protective ring;
29 - reservoir nut; 30 - shock absorber upper lug;
31 - front shock absorber upper fastening nut;

32 - gpring qasher; 33 - ghock absorber ped washer;
34 « pad; 35 - spacer bushing; 36 -~ shock absorbar
houging; 37 - rod buffer
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The curve on the diagram (Fig. 4-19) should
be smooth; at the transition points between the
rebound and compression strokes there should be
no sections parallel to the zero line.

1 < N ®
=7 D |

Fig.4=-19. Shock Absorber Performance Curve:
I - rebound stroke force; II - compression stroke
force

Evaluating the performance curves. The
resistance during the rebound and compression
strokes is determined by the maximum ordinates of
the corresponding curves.

The peak of the rebound stroke curve on a
scele of 48 §¥ (4.8 kgf) per -1 mm should lie at
the following distances A from the zero line:

25 = 32 mm for the front shock absorbers and
23.5 - 30.5mm for the rear ones. '

The peak of the compression stroke curve on
the same scale should lie at the following dist-
ances 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
applicable to cold shock absorbers at a fluid
temperature of 2045 °¢.

After the check, remove the shock absorber
from the stand and, if necessary, recondition or

replace the faulty parts. _
Repeat the check to make sure that the shock
- gbsorbers function as they should.

Disasgembly 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 a vice, use special soft jaws
67.7824.9513-001.

Pull the shock absorber red all the way 6ut,
unscrew nut 29 (Fig. 4-18) with wrench A.57034/R,
take operating cylinder 21 witn rod 20 and its
parts from 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 paris gently from the
cylinder with a gpecial mandrel.

Clamp the rod with the piston in a vice.with
special jaws and unscrew rebound valve nut 8.
Remove piston 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
shock absorber rod which is covered by the hous-
ing, it is good practice to press off this hous-
ing too.

Disassemble the compression valve. For this
purpose remove holder 6, then take valve spring 5,
plate 7 and discs 3 and 4 one after another from
body 2. . _
To assemble the shock absorber, reverse the
disassembly procedure, observing the following
points:

- having assembled the compression valve,
make sure there is free travel of plate 7 and
valve di'scs; '

- press-fit holder 6 on body 2 with a special
mandrel;

-~ press~fit the compression valve into the
cylinder'with a mandrel 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 ab-
sorber has two slots on the outside diameter
while tha% of the rear shock absorber, three;

- tighten the rebound valve nut with a
torque of 10 - 15 Nem (1 = 1.5 kgf.m);

~ tighten the reservoir -nut with
wrench 67.7824.9513-002 (tightening torque
70 - 90 N.m or 7 - 9 kgf.m).

Ingpection of Parts

- Wash all the parts with gasoline or kerosene
and leave them to dfy. .

Check thoroughly to see that the parts meet
the following requirements:

--the discs of the compression and rebound
valves and the plate of the bypass valve should
not be distorted; the platé of bypass valve
should be flat, true to 0.05 mm;

- the working surfaces of the piston, piston
ring, rod guide bushing, cyiinde; and valve parts
should be free of scoring and nicks that may af-
fect adversely the normal functioning of the shock
absorber;

- the springs of the rebound and compression
valves should be intact and sufficiently resi-
lient;

' - the compression valve discs should be in-
tact and not seriously worn;

- it is good practice to replace the gland
by a new one during repairs.

‘Replace all the defective parts and proceed
with assembling the shock absorber.
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SectionV
STEERING

The design of the steering gear is shown in » bearing. The figures in the text are given for
Figs 5-1, 5-2. both versions, the asterisk (®) referring to the

The roller of the pitman arm shaft may be
installed either on a needle bearing or a ball

version with the needle bearing.

Fig.5-1. Steering Gear:
1 - side steering rod; 2 - pitman arm; 3 -~ centre
steering rod; 4 - idler arm; 5 ~ adjusting sleeve;
6 - suspension lower ball joint; 7 - R.H. steering
knuckle; 8 -~ suspension upper ball joint; 9 = R.H.
knuckle arm; 10 ~ idler arm bracket. 11 - spring;
12 - expander ring; 13 - bearing; 14 ~ steering
shaft bracket pipe; 15 - lockring; 16 - steering
gear case; 17 - intermediate steering shaft;

18 - steering shaft caging; 19 - steering wheel;
20 - steering shaft bracket; 29 - universal joint
tie bolt; 22 - car body side member
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TROUBLE SHOOTING

Czuse of trouble

Remedy

Excessive Steering Wheel Play

- I12 -

1. Loosening of steering mechanism case bolts - 1. Draw up nuts
2. Loosening of steering rod ball pin nuts 2. Examine and tighten nuts
3, Excessive play in steering rod ball joints 3. Replace steeiing rods or their heads
4. Excessive clearance in front wheel hub bearings 4. Adjust
5, Excessive roller-to-worm mesh 5. Adjust
6. Excesgive clearance between idler arm shaft and 6.‘Replace bushings of bracket assembly
bushings
7. Excessive clearance in worm bearings T. Adjust
8. Loogening of bolts which fasten steering inter- 8. Tighten boltis
mediate shaft to worm shaft oxr upper steering
shaft
 Difficult Rotation of Steering VWheel
1. Deformation of steering linkage parts 1. Replace distorted parts
2. Wrong front wheel alignment angles 2. Check and adjust wheel alignment
3. Wrong roller-to-worm mesh 3. Adjust
‘4. Overtightening of idler arm shaft adjusting nut 4. Adjust
5, Underinflation of front wheel tyres 5, Inflate to normal pressure
6. Ball joint parts damaged 6. Exemine and replace faulty paris
7. No oil in steering gear case 7. Check and top up. Replace gland, if necessary
8. Damaged bearings of upper steering shafi 8. Replace bearings
Knocking in Steering Mechanism
1. Excessive clearance in front wheel hub bearings 1. Adjust
2. Loosening of steering rod bagll pin nuis 5. Check and tighten nuts
3. Excessive clearance between idler arm shaft and 3. Replace bushings or bracket assembly
bushings
4. Loosening of idler arm shaft adaustlng nut 4. Adjust
5. Wrong clearance in roller-to-worm mesh or in 5. Adjust clearance
worm bearings’
6. Excessive clearance in steering rod ball joints 6. Replace steering rods or their heads
7. Loose fastening bolts of steering gear case or - 7. Check and tighten bolt nuts
idler arm bracket
8. Loosening of knuckle arm ‘nuts 8., Tighten nuts
9. Loose bolts of intermediate steering shaft 9. Tighten bolt nuts’
Front Wheel Shimmy
1. Wrong tyre pressure 1. Check and adjust tyre pressure
2. Wrong front wheel alignment angles 2. Check end adjust
3. Excessive clearance in front wheel hub bearings 3. Adjust
4, Wheels out of balance 4. Balance wheels .
5, Loosening of steering rod ball pin nuts 5. Check and tighten nuts
6. Looseboltsofsteering gear case or idler arm bmcket 6. Check and tighten bolt nuts
7. Wrong roller-to-worm backlash 7. Adjust
Car Drifts
1. Nonuniform tyre pressure 1. Check and adjust tyre pressure
2. Wrong front wheel alignment angles 2. Check and adjust
3. ~Different deflection of front suspension springs 3, Replace faulty springs
4. Distorted steering knuckles or wishbones 4. Examine knuckles and wishbones and replace
) faulty parts
5, Incomplete release of one or more wheel brakes 5. Inspect brake system




Continued

Cause of trouble

Remedy

Poor Road Stability

1. Wrong front wheel alignment angles

1.

2. Excessive clearance in front wheel hub bearings 2.

3. Loosening of steering rod ball pin nuts 3.

4. Excessive clearance in steering rod ball joints 4.

5. Loose bolts of steering gear case or idler arm 5.
bracket

6. Excessive clearance in roller-to-worm mesh 6.

7. Distortion of steering knuckles or wishbones 7.

Check and adjust

Ad just

Check and tighten nuts )

Replace steering rods or their heads
Check and tighten bolt nuts

Adjust clearance
Check steering knuckles and wishbones, replace
distorted parts

O0il Leaks from Steering Gear Case

worn
2. Loosen tolts of steering gear case covers
3. Sealing geskets damaged

Gland of pitman arm shaft or of worm seriously

1.

2.
3.

Replace gland

Tighten bolts
Replace gaskete

INSPECTIONS, CHECKS AND ADJUSTMENTS

General Inspection

If the steering gear becomes in any way
defective (knocking,
contrary, difficult rotation of the steering
wheel, etc.), examine the parts on a trestle or
inspection pin in the following order.

excessive play or, on the

Clean the steering linkage and gear case of
dirt. Set the wheels to the straight-ahead posi-
tion. ' 4

Turning the steering wheel back and forth,
make sure that:

- tie steering wheel play is not over 5° (or
18-20 mm measured on the wheel rim); make this
check with gauging mandrel 67.8720-9501;

- there %s no knocking in the steering lin-
kage, joints and in the steering mechanism;

- the steering gear case and idler amm
bracket are.reliably fastened (tighten the screw
joints, if necessary);

- there is no play in the steering rod ball
joints and in the idler arm bracket and no end
play of the worm shaft;

- the turning force applied to the steering
wheel (with the front wheels’resting on a smooth
plate) is not over 200 N (20 kgf) (250 m)™.

Turning the adjusting sleeves of both side
rods, make sure that their clamps .are securely
tightened.

Examine the ball. joints and rubber boots as
described below.

Checking the Steering Rod Ball Joints

The first thing is to check the end play 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 a lever and a support.

The end play of the rod head relative to the

pin should be from 1 to 1.5'mm. This amount of

end play 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

Jammed, 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
steering rod as a whole, or its head alone.

Examine the boots of the steering rod ball

Ajoints.

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 crack-

ed, fractured or when the lubricant oozes outside
on squeezing the boot with fingers.

Checking and Adjusting the Steering Worm

Bearings

Set the front wheels to the straight-ahead
position and, moving the steering wheel back and
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! 2 3 4 5 6 To adjust the clearance in the worm bear-
ings, turn the steering wheel 1 - 1.5 of a revolu-

A tion 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

s A adjusting shims 18 or replace it by a thinner one.
s i 15 Note. The spare adjusting shims are available
§ in the thicknesses of 0.10 and 0.15 mm.
\ 2 | Secure the lower cover and check again for
§Q A l the axiazl play of the worm in its bearings. If
- 7 there is no play, fill the steering gear case
15"’/ES N — . . . )
L 16 with 0.215 1 of TAL-I7x transmission oil.
N 1 6 Check the force required for turning the
12"”35 ? . steering wheel, placing the front wheels on a
“" §E§>\ ~ smooth plate. The force should not exceed 200 N
N (20 kgf) (250 M)*.
€§ §§——-——*—- 8 \ 1
- 18

10 R Checking and Adjusting the Koller-to-liorm
/@\ 9 - Bt — 19 Mesh
-} ]

3 212 Having ascertained that there is no end play
A i of the worm in the bearings, drive the ball joint
Fig.5-2. Steering Mechanism, Sectionalized: pins with remover tool A.47035 from the holes in

1 - adjusting screw plate; 2 — pitman arm shaft
adjusting screw; 3 - adjusting screw nut; 4 - oil
filler plug; 5 - cover; 6 — worm; ? - steering -

the pitman arm and disconnect the steering rods
from the latter, keeping the front wheels in the
straight-ahead position.

gear case; 8 - pitman arm; 9 - pitman arm-to-shaft Rocking the pitman arm head, check for the
put; 10 - spring washer; 11 - gland; 12 - brqnze clearance in the roller-to-worm mesh. There
bushing; 13 = pitman arm shaft; 14 -.pitman arm should be no perceptible free travel of the pit-
shaft roller; 15 - worm 5h§f33A16 - upper ball man arm with the steering wheel turned through
bearing; 17 - lower ball bearing; 18 - adjusting 300 from the neutral position in either direction.
‘shims; 19 - worm bearing lower cover; 20 - roller If, however, the free travel of the pitman
shaft; 21 - needle bearing; 22 - worm shaft gland; aym is noticed, loosen nut 3 (Fig. 5-2) of the

By C - marks ) ) adjusting ‘screw, 1ift the locking washer and turn

in adjusting screw 2 until the clearance is taken
up. Do not overtighten the adjusting screw. Then,
holding the adjusting screw with a screwdriver,

forth, check to see that the distance between tighten nut 3.

the face of steering gear case 7 (Pig. 5=2) and : Once it has been learned that the pitman arm

mark "B" on the steering worm shaft does not has no free travel,. connect the ball joint pins

change. ' to0 it. Check the force required for turning the
If it does, this is an evidence of play in steering wheel. If it exceeds 200 N (20 kgf)

the worm bearings. (250 M¥, loosen adjusting screw 2.

STEERING MECHANISM

Removal and Installation lower end of the intermediate steering shaft on

the worm shaft and the case-to-body-side-member

Removal. Disconnect the wires from the stora- bolts.

ge battery and take off the horn switch, turning
off its screws.

Remove the instriment panel and disconnect
the terminal blocks of the three-arm lever from
their mating receptacles of the wire assembly.

Disconnect the wires from the ignition switch

Remove the steering wheel. Take off both
halves of the steering shaft casing.

Note. If the steering gear case alone has to

: terminals; turn off the fastening screws and,
be removed, unscrew the bolt which fastens the

forcing in the lock retainer, remove the ignition
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Fig.5-3. Steering Mechanism Parts:

1 - steering gear case; 2 ~ shaft seal; 3 - inter-
mediate shaft; 4 - upper shaft; 5 ~ bracket fixing

plate; 6 ~ bracket; 7 - casing upper part; 8 -bsar-

switch. Loosen the clemp of the direction indica-
tor, headlamp 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 nuis which fasten the ball pins
of the side and central steering rods to .the pit-
man arm then, using remover A.47035, drive the
ball pins from their holes in the pitmen arm.

Take off the steering gear case, first un-
screwing the bolts fastening it to the body sids
member.Turn off the screws of the steering shaft
seal and remove it. }

Installation. Secure seal 2 (Fig. 5-3) on the
deshboard, install the steering gear case on the
body side member, wi thout screwing home the nuts
of the case bolts.

Using a special device, position the gear
case so that angle O (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 bitman arm to the neutral 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 screwing home the bolts.

ing; 9 - expander ring; 10 - spring; 11 - steering
wheel; 12 - locking ring; 13 - washer; 14 - casing
lower part; 15 - bracket bolts

Kemove the steering wheel and put the direc-
tion indicator, headlamp and windshield wiper
switch on the steering shaft.

Put the steering wheel in the initial posi-
tion on the shaft and, pressing the wheel as shown

Fig.5-4. Mounting the Steering Mechanism on Car:
1 ~ steering gear case bolts; 2 - intermediate
shaft lower end tie bolt; 3 - bracket bolts;

4 - steering shaft bracket;

27.5 mm - distance from centre of pitman arm hole

to steering gear case mounting surface with pitman
arm in. neutral
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by arrows in Fig. 5-4, check for absence of shaft
radial play. If such play exists, shift bracket 4
a little upward along .the shaft axis until the
radial clearance 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, headlaemp and
windshield wiper switch all the way towards the
steering wheel and tighten the switch. clamp. .

Connect the wires to the ignition switch ter

minals and secure the switch with screws on the
steering shaft bracket.

Connect the terminal blocks of the direction
indicator, headlamp and windshield wiper switch
to those of the wire harness.

Put the 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.
side steering rods on the pitman 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 200 N (20 kgf)
(250 W)*® measured on the wheel rim.

Note. As an alternative, the steering shaft
can be assembled separately with the direction in-
dicator, headlamp and windshield wiper switch and
with the steering wheel; then the assembled unit
as a whole can be installed 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 intermediat shaft.

Screw in the bracket bolts preliminarily,
turn the steering wheel a few times back and forth
and tighten home the_brécket bolts.

Disassembly and Assembly of Steering Gear
. Case ’

Digassembly. Drain oil from the steering gear
case.

Fasten the case on bracket A.74076/R with
support A.74076/1.

Unscrew the nut of pitman arm 2 (Fig. 5-5),
take off fhe spring washer and, using remover
tool A.47043, remove the pitman arm (Fig. 5-6).
Turn off the fastening bolts, remove cover 12
(Fig. 5-5) of the steering gear case complete
with adjusting screw 8, adjusting plate 9, lock
washer 10 and lock nut. Lift pitman arm shaft 7
complete with the roller out of steering gear
case 1.

O

Fig.5-5. Steering Mechanigm Parts:

1 - case; 2 - pitman armj; 3 ~ case lower cover;

4 - adjusting shims; 5 - worm shaft bearing outer
race; 6 - bearing cage with balls; 7 ~ pitman arm
gshaft; 8 - adjusting screw; 9 -~ adjusting plate;
10 - lock washer; 11 - worm shaft; 42 - case upper
cover; 413 - sealing gasket; 14 - pitman arm shaft
bushing; 15 - worm shaft gland; 16 - pitman arm
shaft gland

Turn off the. fastening bolts, remove cover 3
of the worm shaft thrust bearing complete with
adjusfing shims 4.

Push bearing outer race 5 by worm shaft 11
out of the case and pull out the shaft complete

Fig.5~6. Removing the Pitman Arm: .
1 = remover tool A,47043; 2 -~ pitman arm shaft;
3.~ pitman arm; 4 - bracket A.74076/R
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Fige5=~7. Removiﬁg the Worm Upper Bearing Outer Race
with Remover Mandrel 67,7853-9541:

1 ~ steering gear case; 2 ~ worm upper bearing
outer race; 3 - mandrel 67.7853-9544

Fig.5~8. Ingtalling the Steering Worm:
1 ~ bearing cover; 2 - adjusting shims; 3 -~ worm

Fig.5-9. Worm Frictlion Moment Dynamometer Check:

1 - worm; 2 - head A.95697/5; 3 - dynamometer
02,7812-9501; 4 = repair stand bracket; 5 - steer-
ing gear ocase '

with bearing cages 6. Remove glands 15 and 16 of
the worm shaft and pitman arm shaft.

Using mandrel 67.7853-9541, take out the
outer race of the upper bearing (Fig. 5-7).

Assembly. Assemble the gteering mechanism on
bracket A.T4Q76/R by reversing the disassembly
operations.

Press on the outer race of the worm upper
bearing with mandrel 67.7853-9541, inverting the

attachment on the mandrel handle.

Having installed the worm into the steering
gear case and fastened the lower cover (Fig. 5-8),
check the moment of friction of the worm shaft
using dynemometer 02.7812.9501 and head A.95697/5
(Fig. 5-9); the moment of friction should range
from 20 to 50 N.cm (2 - 5 kgf.cm). If the moment
is lower or higher, reduce or increase the thick-
ness of adjusting shims 2 (Fig. 5-8), respecti-
vely.

After installation of the pitmen arm shaft,
check for absence of clearance in the roller-to-
worm mesh with the worm shaft turned 30° right and
left of the neutral position of the pitman arm.
Eliminate the possible clearance by adjusting
screw 2 (Fig. 5-2) and tighten lock nut 3.

After adjustment of the roller-to-worm mesh,
check the moment of friction of the worm shaft
with a dynamometer; on turining the worm shaft 30°
left and right from the neutral position it
should be 70 to 90 N.cm (7-9 kgf.cm) or 90-120 N.cm™
and. should diminish smoothly to 50 N.cm
(5 kgf.cm) or 70 N.cm™ when the shaft is turned
from the 30° position all the way to the lock.

On completion bf assembly, check the pitman
arm turning angles from the neutral position until
the pitman arm comes to bear agaihst the bolt
heads; these angles should be 32010';;-_1° both to
the right and left. Then fill the steering gear
case with 0.215 1 of transmission oil TAA-17#.

Checks and Repairs

Examine the roller and worm carefully for
wear, notches or signs of jamming on- the working
surfaces. Replade any worn and damaged parts.

" 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.T4105. )

The internal surface of the pitman arm shaft
bushings has spiral grooves which open on one side
of the bushings only. While pressing in the bush~
ings, arrange them so that their faces with
groove outlets are inside the hole in the case
and the outlets are located opposite each other.
The bushing faces should sink 1.5 mm into the
hole of the steering gear case.

Before préss-fitting new bushings, coat them
with transmission oil. .

The bushings pressed into the case should be
finally machined with reamer £.90336 to a diame-
ter of 28.698 - 28.720 mm. The assembly clearance

between the pitman arm shaft and bushinge should
be from 0.008 to 0.051 mm.

Check the pitman 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
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surfaces of the races and balls must bear no signs

of wear and dsmge.

Check the axial clearance beiween 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 steps of 0.025 mm.

Examine Tixing plates 5 (Fig. 5-3) and repla-
ce them, if distorted.

Disassembly and Assembly of Steering Shaft

Disasgembly. Unscrew the tie bolt of the
universal joint yoke and disconnect the inter-

mediate and upper steering shafts.

Remove spring 10 (Fig. 5-3) of the lower
bearing of upper steering shaft 4, expander ring 9
and take lower bearing 8 from the bracket pipe.

Take off upper bearing locking ring 12,
washer and spring, then the expander ring and
remove the upper bearing from the pipe.

Remove bracket 6 from upper steering shaft 4.

Assembly. Reverse the disassembly operations.
Coat the bearings before installation with lub-
ricant JImTox -24 (0.8 - 1.5 g per bearing).

Checks. Examine the bearings and the parts
fixing the end of the upper steering shaft; if the
bearings or fixing parts are worn or damaged y
replace them by new ones.

STEERING RODS AND BALL JOINTS

Removal and Installation

Undo and unscrew the nuis which fasten the

ball pins of the side tie rods to the knuckle arms.
Remove the ball pins from the tapered sockets

on the arms with remover tool 67.7824-9516
(Pig. 5-10).

Undo and unscrew the nuts which fasten the
ball pins of the centre and side tie rods to the
pitman arm and idler arm; using remover
tool 67.7824-9516, take the ball pins from the
arms and remove the rods.

To install the steering rods, reverse the
removal operations. All the nuts of the ball pins
must be tightened with a torque-indicating wrench
and cottered. If the slot of the nut does not

coincide with the hole for ithe cotter pin, screw

S
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Fig.5-10. Removing the Steering Rod Ball Pins:-

4 - wrenchj 2 - remover tool 67.7824-95163 3 ~ball

joint; 4 = R.He knuckle arm

in 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 describ-
ed sbove (see "Inspection, Checks and Adjustments'.
Replace any damaged boois..

Measure the radial and axial clearance to as-
sess the condition of the steering rod ball joints.
If plaey is felt of pin 1 in body.3, also when dirt
or send get in or the ball pin is corroded and ail‘
travel of the ball seat is completely used up,
replace the joint complete with the rod head.

N

hen-F o

Fige5-11. Steering Rod ‘Ball Joint, Sectionalizeds
4 - ball piny 2 - boot; 3 - joint body; 4 -~ seat;
5 - spring; 6 - plug
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IDLER ARNM 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 taking the ball
pins from the arm with remover tool 67.7824-9516.
Then unscrew the bracket-to-side-member bolts and
remove the bracket.

Clamp the bracket in a vice, undo and unscrew
nut 4 (Fig. 5-12), remove washers 3 and 6 and idler
arm 1 complete with shaft 9, washer 10 and self-
locking nut 11; remove seals 7 and drive out bush-
ings 8.

Fig.5-12. Idler Arm Bracket, Sectionalized:

1 - idler arm; 2 - bracket body; 3 - washer;

4 - adjusting nut; 5 - cotter pin; 6 - upper wa-
sher; 7 - seal; 8 - bushing; 9 - idler arm shaft;
10 - lower washer: 41 - self-locking nut

Checks

Examine the bushings of the idler arm shaft;
if they are out of round or there is an excessive
clearance between the shaft and the bushings, the
latter must be replaced by new ones.

Examine the shaft for out-of-roundness and
damage and replace it with a new one, if necessary
Make sure that the idler arm is not distorted;
ofherwise‘replace it by a new one.

Assembly and Installation

Before assembly, coat the bushings of the
idler arm shaft and fill the spaces between them
with JmToX -24 lubricant. Assemble the idler arm
bracket 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 dents
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 10-20 N
(1-2 Xgf) applied .to its end.

If nut 4 proves to be overtightened, unscrew
it, 1ift washer 6 somewhat and tighten again.

Secure the bracket on the side member 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.
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Section VI
BRAKES

The layout of the brake system is shown in Fig.6-1.
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1 - front brake cylinder block; 2 - brake fluid.

tank; 3 - brake master cylinder; 4 - primary cir-
cult pipe; 5 ~ secondary circuit pipe; 6 - vacuum
boogter; 7 - brake pedals 8 - parking brake lever;

14

7
Fig.6-1. Breke System, Diagrammatic:

9 - parking brake front cable; 10 - rear cable
guide; 11 - parking brake rear cable; 12 - rear
brake wheel cylinder; 13 - pressure regulator
operating lever; 414 - pressvr~e regulator

TROUBLE SHOOTING

Cause of trouble

Remedy

Poor Braking Effect

1. Fluid leaks from wheel cylinders of front or
rear brakes ’

2. ‘Air in brake system

3. Damaged rubber seals of brake master cylinder

4. Hydraulic rubber hoses damaged

1. Replace faulty parts of wheel cylinders, wash
and dry shoes and drums, bleed hydraulic system

2. Bleed system ’

3. Replace seals and bleed system

4. Reblace hoses
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Continued

Cause of trouble

Remedy

Brakes Applied of Themselves

with Engine Running

Wrong position of stoy-light switch causes infil-

tration of air between valve body and boot

(a) cover seal damaged, cocked or improperly
fixed due to defective locking parts; wear of
seel )

(b) insufficient lubrication of cover seal

Incomplete Release

Do the following:

(a) replace vacuum booster

(b) remove boot and pack seal with lubricant

of All Wheel Brakes

1. No free travel of braske pedal due to wrong posi-
tion of stop light switch

1. Adjust position of switch

2. Protrusion of vacuum booster adjusting bolt from 2. Adjust protrusion of adjusting bolt (See
br@ke master cylinder mounting surface exceeds Fig. 6-2)
1.25_o 5 mm
3. Jamming of vacuum booster valve body caused by 3. Replace vacuum booster
swelling of diaphragm or seizure of booster cover
seal or boot
4. Clogging of master cylinder compensating hole 4. Clear out hole. Bleed hydraulic system
5. Swelling of master cylinder rubber seals caused 5. Wash entire system-thoroughly with brake fluid,
by penetration of gasoline, mineral oils, etc. replace faulty rubber parts, bleed hydraulic
into fluid ° system
6. Jamming of brake master cylinder piston 6. Examine master cylinder, replace it, if neces~
gary; bleed hydraulic system
One Wheel Drags with Pedal Released
1. Rear brake shoe return spring wesken or broken 1. Replace spring
2. Jamming of wheel cylirder piston due to corrosion 2. Disassemble cylinder, clean and wash parts,
replace those faulty
3. Swelling of wheel cylinder sealing rings due to 3. Replace ringé, wash breke system with fluid
penetration of fuel or lubricant into fluid
4. No shoe-to-drum clearance 4. Adjust parking and rear brakes
5. Wrong position of brake caliper relative to brake 5. Tighten bolts; if necessary, replace faulty

disc due to loosening of shoe guide-to-steering-
knuckle bolts

parts

6. Grind disc. Replace, if it is thinner than 9 mm

Car Skids or Pulls Sideways on Braking

6. Excessive runout of brake disc (over 0.15 mm)

1. Fluid leaks from one of wheel cylinders

2. Jamming of wheel cylinder piston

3. Clogging of steel pipe due to denting or soiling
4. Nonuniform tyre pressure

5. Wrong front wheel alignment angles

6. Soiling or oiling qf discs, drums and shoe linings
7. Wrong installation of pressure regulator

8. Pressure regulator faulty

Pedal Pressure

1. Replace seals and bleed system

2. Eliminate jamming, replace faulty parts, if
necessary

3. Replace or clean out pipe. Bleed sysiem

4. Adjust tyre pressure -

5. Adjust

6. Clean brake parts

7. Adjust position of pressure regulator

8. Repair or replace pressure regulator

Too Hard

Clogging of vacuum booster air filter

Booster valve body jamming due to swelling of
diaphragm or seizure of booster cover seal or
boot

2.

1. Replace air filter
2. Replace vacuum booster
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Continued

Cause of trouble

Remedy

3. Hose between booster and engine inlet manifold
damaged or loosely fitted on pipe unions

4. Brake pedal metal bushings oxidized or run dry
(drying of lubricant)

3. Replace hose or tighten its clamps

4. Replace worn parts or change lubricant

Brakes Sgueak or Sgueal

Weakening of rear breke shoe return spring
Rear brake drums out of round

wWoNy -

. Shoe 1linings smeared with oil

4. Shoe linings worn or fouled with embedded foreign

particles
5. Bxcessive runout or uneven wear of brake disc

1. Sxamine returh spring and replace, if necessary

2. Rebore drums

3. ¢lean linings with wire brush, warm water and
detergents. Prevent penetration of fluid or
oil to brake shoes

4. Replace shoes

5, Grind disc. Replace, if it is thinner than 9 mm

CHECKS AND ADJUSTMENTS

Checking the Piping and Joints

To prevent sudden failure of the brake sys-—
tem, examine_closely all pipes:

-"the metal pipes should be free from dents,
cracks and located sufficiently far from damaging
sharp edges;

=~ the brake hoses should have no penetrating
cracks on the external casing and should be out of
contact with mineral oil and lubricants that are
apt to attack rubber; depress the brake pedal
sharply and see that the hoses do not bulge; bulg-
ing is indicative of some defect;

~ all 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, tak-
ing care not to distort the pipes. ) ‘

" Replace the parts by new ones if there is
even the slightest doubt as to their serviceabil-
itye.

It is recommended that the flexible hoseé,
irrespective of their condition, be replaced by
pew ones after 100 thousand kilometers or five
years of service in order t6 preclude sudden burst-
ing due to ageing.

~ After five years, it is good practice to fill
the brake system with fresh fluid.

Checking the Vacuum Booster

With the engine inoperative, press the brake
pedal 5 - 6 times thus building up an equal pres-
sure, close to atmospherit, in spaces A and E
(Fig.6-2). At the same time see that valve body
22 is not jammed, judging by the force on the pe-
dale.

42 3 ¥ 5 67
30 : g 3//89!0 i
29 i ;. | ’IH/ 12
G 3t 13
% - s
C
© (12502 » D
21— ‘ 15
26 ' NG
S\ N
;
18
25 24 23 22 21 20 19

Fig.6-=2. Vacuum Brake Booster:

1 - pipple 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; 414 - pushrod;
15 - air filter; 16 -~ valve return spring;

17 - valve spring; 18 - casing cover seal;

19 - seal locking ring; 20 - thrust plate; 21 -
buffer; 22 - valve body; 23 - diaphragm; 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 chamber; B - channel from vacuum cham-
ber to inside space of valve; C — channel from

inside space of valve to atmospheric pressure space;

E - atmospheric pressure space
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Stopping the brake pedal midway of its travel,
start the engine. If the booster is in order, the
brake pedal will sink forward after engine start-
ing. ‘

If, however, the pedal falls to move forward,
check the fastening of hoge nipple 29, condition
and fastening of flange 1, fastening of the hose
to the nipple and to the pipe union of the engine
inlet manifold because a loosely fastened or da-
maged hose and flange 1 decreeses sharply the va-
cuum in space A and the efficiency of booster
operation.

If the car gets braked of itself, check the
vacuum booster for tightness with the engine run~
ning, first by releasing the brake pedal, then
pressing and holding it so. Sticking of boot 12
to the extension of the valve body and the hissing
gound of infiltrating air will symptomize insuf-
ficient présauretightness of the booster.

Even in absence of boot sticking, seal 418
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 protruding
extension of the valve body laterally with a force
of 30-40 N (3-4 kgf); there should be no character-
istic hissing of the air entering the booster
through cover seal 18.

If the vacuum booster is found to be leaky,
disconnect pushrod 14 from the brake pedal, remove
boot 12 gnd pack 5 g of IMATHM-221 lubricant bet-
ween tre geal and the flanges of the cover and
valve body; then examine air filter 45, replace it,
if necessary, and put the boot back in position.

If these measgures fall to do away with the in-
filtration of air, replace the vacuum booster.

Adjusting the Brake Operating Mechenism

The free travel of the brake pedsl should be
3«5 mm with the engine inoperative. This travel is
ensured by moving stop light switch 6 (Fig.6-3).

If the stop light switech is too close to the
pedal, the latter fails to come back to the initi~
al position; as a result, valve 9 (Fig.6-2) bears
against body 22 and disconnects spaces A and E
which causes incomplete releasing of the wheel
brakes when the pedal is released. )

To adjust the position of the stop light
switeh, back off put 5 (Fig.6-3) and move the
switch so that its buffer is in light contact with
the ‘brake pedal stop. In this position the free
travel of the brake pedal should very from 3 to 5
mm. After adjustments do not fail to tighten nut 5.

Caution

The free travel of the brake pedal should be
adjusted with the engine shut down.

]
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Fig.6-3. Brake Pedal: i
1 ~ vacuum booster; 2 ~ pushrod; 3 - brake pedal;
4 - stop light switch buffer; 5 - switch nutj

6 -~ stop light switch; 7 ~ pedal return spring;

8 -~ master cylinder

If it proves impossible te eliminate incomp~
lete releasing of brekes by moving the stop light
switch, digconnect the brake master cylinder from
the vacuum booster and check the protrusion of
adjusting bolt 28 (Fig.6-2) relative to the mount-
ing surface of the master cylinder flange
(1.25_5, 5, mm). This distance can be set by holding
the end of rod 3 with a special wrench and turning
adjusting bolt 28 in or out with another wrench.

Adjusting the Parking Brake

If the parking brake fails to hold the car :
reliably on a 30 % gradient or is applied only af-
ter its lever has been shifted more than 4-~5 teeth
of the ratchet mechanism, adjust the brake as fol-
lows:

- Jjack up the rear end of the car until the
wheels are free to rotate and move the lever all
the way down;

- loosen lock nut 5 (Fig.6-4) of the tension-
ing device and keep turning in adjusting nut 6 to -
tension the cable until the rear wheels are braked
and cannot be turned by hand;

§223: If the cables have been replaced by new
ores, apply the parking brake 2-3 times,
pulling at the lever with a force of
about 400 N (40 kgf). This will gtretch
out the cables,

- unscrewing the adjusting nut, set a 4~5
tooth travel of the lever on the quadrant and
tighten the nut.

Apply the brekes a few 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.
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Fig.6-4. Parking Brake Controls:

1 - front cable; 2 - rear cable guide; 3 - front
cable return spring; 4 - rear cable; 5 - locknut;
6 - adjusting nut; 7 - spacer bushing

Checking the Preggure Regulator

Put the car on & 1lift or an inspection pit
and clean the pressure regulator and its protecti-~
on boot. '

Remove the boot carefully, remove any remain-
ing lubricant and clean the torsion~lever-piston
joint.

Ask an assistant to press the brake pedal
with a force of 700-800 N (70-80 kgf), at the same
time wetching the protruding part of the regulator
piston.

If the piston moves 0.5 = 0.9 mm relative to
the 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 plston to the body), replace the re-
gulator.

" On ascertaining that the pressure regulator
is fully servicesble and there are no £luid leaks
from between the regulator piston and body, apply
a thin layer of IT-1 lubricent to the axle and
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. ‘

Adjusting the Shoe-to-Drum Clearance
Proceed as follows:
- press the brake pedal with a force of 100~
420 N (10-12 kgf) to bring the shoes in contact
with the drum;
- holding the shoes in the position, turn the
hexahedral heads of eccenmtrics A and B (Pig.6-5)

Fig.6~5. Shee-to~Drum Clearemce Adjustment:

A - front shoe adjusting eccentrics; B - rear shoe
adjusting eccentrics. Arrows gbove show the direc-—
tion of forwerd travel; S - L.H. wheel; 4 - R.H.
wheel '

in the direction shown by arrows on the figu&e
until they come in contact with the shoes;

-~ let go of the brake pedal and turn the ad-
justing eccentrics in the opposite direction
through 10° approximately;

- press the brake pedal smertly 3 - 4 times,
releage it and rotate the jacked-up wheels; the

.shoes should run clear of the drums.

' After adjustments it is good practice to drive
the car 5 - 7 km without using the brakes, then to
gtop and hand~-feel the brake drums to meke sure
they ave not heated becauge of friction against the
ghoeg. If the drums feel hot which should be attri-
buted to friction between the shoes and drums, re-
peat the adjustments.

If adjustments fail to set the required shoe-
to-drum clearance, remove the brake drum, examine
the shoes and the drum;if necessary, replace or
recondition the worn parts, assemble and adjust
once again. '

Adjusting the Position of Pressure
Regulator

If the regulator fastening bolts become loose,
adjust the regulator position first jacking up the
rear axle of the car.

Then disconnect lever 4 (Pig.6-6) from link 8

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 (Fig.6-7). This
will set a distance "X" of 150+5 mm between the
end of the lever and the body side member (Fig.
6~6).

Iift rubber boot & (Fig.6-6) a little and,
turning the pressure regulator on its bolts, es~
tablish a light contact between the lever and pis-
ton 2.

Holding the regulator in this position, tigh-
ten bolts 1 and 7 as far azs they will go and apply
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Fig.6.6. Installation and Adjustment of Rear Rrake

Pressure Regulator

1, 7 - regulator fastening bolts; 2 - piston;

3 - supporting bushing bracket; 4 - regulator ope~-

rating lever; 5 - axle; 6 — boot; 8 ~ link; 9-pres-
sure regulator; X = 150%5 mm

Fig.6~7. Fixture 67.7820-9519 for Rear RBrake Pres-
sure Regulator Adjustment:

1 - fixture 67.7820-9519; 2 - pressure regulator
operating lever

a thin coat of JIT-4 lubricant to axle 5 and to the
protruding part of piston 2. Put 5 -~ 6 g of the
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 the Hydraulic Brake System

The air getting into the hydraulic breke sys=—
tem during replacement of pipes, hoses, sealing
ringa or thrsugh looge joints increases the free

~travel of the brake pedél, causesg . it to feel épongy
and impeirs the braking effect considerably.

A
\M!

Pl

Fig.6-8. Bleeding the Hydraulic Brake System

Prior to bleeding the system, make sure that
all the units of the brake operating mechanism and
their joints are pressuretight, check the amount
of fluid in the reservoir and top it up, if neces~
sary, with brake f£luid "Hema". Then clean the
bleeder unions carefully of dirt and dust and re~
move the rubber boots from them.

Put a rubber bleeding hose (Fig.6-8) on the
head of the pipe union and dip the other end of the
hose into a transparent vessel partly filled with
fluld.

Depress the brake pedal sharply 3~5 times
with 2-3 g intervals between successive depressi-~
ons, unscrew the pipe union 1/2 - 3/4 of a revo-
lution with the pedal depregsed, then keep depres—
sing the pedal to remove the fluid with the air
from the system through the hose into the vesgsel.
As soon as the pedal reaches its foremost position
and the fluid ceases to flow from the hose, screw
in the bleeder union all the way. Repeat these
operations until the spray of fluid flowing from
the hose becomes free of air bubbles. Holding the
pedal depresead, gscrew in the bleeder union all
the way and remove the hose. Wipe dry the bleeder
union and put in place the rubber boot.

Perform all the above operations first through
the upper unions of the rear R.H. wheel which is
farthest 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 cylinder
block of the L.H. and R.H. front brakes.'Bleeding
may be sterted either from the R.H. or L.H. wheel.
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While bleeding the hydraulic brake system
take care to maintein a normal fluid level in the
brake fluld reservoir. If these is no air in the
hydraulic breke system, the brake pedal should
move not farther than 1/2 - 2/3 of its travel.

To exclude the influence of the vacuum booster
and pressure regulator on the bleeding operation,
do it with the engine shut down and the loaded
rear wheels (do not jack up the rear énd of the
car).

If the bydraulic system has been completely
drained, the bleeding operation should be preceded
by the following:

- unscrew the bleeder unions 1.5 - 2 revoluti-~
ons on the brake cylinders of all wheels;

- pressing the brake pedal sharply and releas-

ing it slowly, screw in the unions as the fluid is
flowing out. Then bleed the system &s degeribed

above.

If the air bubbles continue to emerge from
the hose even after prolonged bleeding, it means
that air penetrates into the system through da=-
maged pipes, leaky joints or faulty master or
wheel cylinders.

If the hjdraulic system is being bled on the
car whose brake system has been operating for a
long time, it is recommended that the system be
f£illed with fresh fluid.

The fluid considered fit for reuse should be
carefully filtered and settled in 2 tightly closed
vessel.

CIUTCH AND BRAKE FEDAL BRACKET

3emoval and installation. To remove the pedal
bracket:

- take off the steering shaft bracket as advis-

ed under "Steering";

- detach the vacuum booster pushrod from the
brake pedal by removing locking shackle 26 (Fig.6-
9) and pin 24;

-~ ungcrew the nuts which fasten the vacuum
booster and clutch master cylinder to the.bracket;

-~ unscrew the bracket-to-~-body nuts and remove
the bracket, disconnecting the wires from the stop
light switch.

To install the bracket, reverse the removal
operation, seeing that the pushrod is properly
installed in the piston socket of the clutch mas-
ter cylinder. '

Digassembly and assembly. To disassemble, re-
move clutch pedal servo spring 14, return springs
8 and 17, unscrew nut 2 of bolt 20, take out the
bolt and- remove the pedals complete with their
bushings. ‘ )

The springs should be removed and installed
by the use of tool A.70017.

‘Do assemble, proceed in the reverse sequehce
of operations. Before assembly, apply Juror-24 lub-
ricant to pedal bushings, to the ends of springs,
the joints of the pushrods with the pedals and to
the end of the pushrod conbacting the piston of the
clutch master cylinder..

Checks and repalrs. 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
seratched or oxidized, it is enough to dress them
with fine abrasive cloth; the outer plastic bush-
ings of the pedals, if worn, should be replaced by

‘new ones.
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Fig.6-9. Parts of Clutch and Brake Pedal Bracket:

4 - bracket; 2 - nut; 3 - spring washer; 4 - brake
pedal inner bushing; 5 - brake pedal outer bushings;
6 - brake pedal; 7 -~ spacer bushing; 8 - brake pe-
dal return spring; 9 -~ clutch pedal ouber bushings;
10 = hook; 11 - capy 12 - clutch pedal limiting
serew; 13 - nut; 14 - servo spring; 15 - clutch pe-~
dal inper bushing; 16 - plate; 17 — clutch pedal
return spring; 18. - washer; 19 - pedal pads;

20 - bolt; 21 = clutch pedal; 22 - cotter pin;

23 - clutch pedal pushrod§ 24 - pin; 25 - vacuum
booster pushrod; 26 ~ locking shackle




Check the springs for resilience. The length
of the brake pedal return spring should be 80 mm
under a force of 43+2N (1.3+0.2 kgf) and 160 mm
under a force of 120+6N (12+0.6 kgf).

The length of the ¢lutch return spring should

be 130 mm under a force of 33+4N (3.3*0% ¥gr) ana
155 mm under a force of 46*; N 4. 6+8 55 kegf).
The length of the clutch servo spring should be
120 mm under a force of 204420 N (20,442 kgf) and
152 mm under a force of 599+60 N (59.9+6 kgf),

VACUUM BOOSTER

Removal and Installation

When removing the vacuum booster, leave the
brake master cylinder in place to prevent the air
from getting into the hydraulic system.

. To remove the booster:

~ disconnect the booster pushrod from the pe~

dal;
- unscrew the nuts which fasten the master

cylinder to the bopster, take the cylinder off the
studs and shift it sidewise;

- disconnect the hose from the booster;
- unserew the nuts which hold the booster to

the clutch and brake pedal bracket and take off
the boogter.

To install the booster, reverse the removal

operations.

ERAKE MASTER CYLINDER

AN

The design of the master cylinder is shown in
Fig.6-10,

Fig.6-10. Brake Master Cylinder:

1 - plug; 2 - cylinder barrel; 3 - front brake ope-
rating piston; 4 - washer; 5 -~ rear brake operat-
ing and front brake auxiliary operating piston;

6 - sealing ring; 7 - piston return springs; 8,

11 - piston locating bolts; 9 - seal; 10 - piston
return spring; 42 - spring seat; 13 - seal hold~
down spring; 14 - seal; 15 - spacer ring; 16 - in-
let hole; A - compensating hole (clearances bet-
ween seal 14, ring 15 and piston 5).

Removal and Installation

.Disconnect the flexible hoges from the master
cylinder and stop the holes of the cylinder hoses
and pipe 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 brakés. first unscrewing the pipe nuts.

' Remove the master cylinder, unscrewing the
nuts which fasten it to the vacuum booster.

To install the magter cylinder, reverse the
removal procedure. After installation, bleed the
brake system.

Disdpgembly and Assembly

Remove pipe unions 3 (Fig.6-11) with sealing
washers 4, take off cap 5, turn off screws 7 and
take out all the parts in the order shown in Fig.
6=11. , ,

Assemble the cylinder in the reverse order of
steps, using mandrel 67.7853-9543 and lubricating
the parts with brake fluid.

Caution

To distinguish the brake master cylinder of
the VAZ-~2121 car from outwardly identical master
cylinders of other car models, the cylinder plug

- 1g provided with shoulder "a" (Fig.6-10) and it

piston hag recess "dvn,

Checking the Master Cylinder
Parts ‘

Before assembly, wash all the parts with iso-~
propyl alcohol, dry them with compressed air or
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Fig.6-11. Parts on Brake Master Cylinder:

1 - cylinder barrel; 2 - lock washer; 3 — pipe
union; 4 - sealing washer; 5 - dust cap; 6 - seal-
ing washer; 7 - piston locating screw; 8 - piston '
return spring; 9 - seat; 10 - seal hold-down
epring; 11 - seal; 12 - spacer ring; 13 - floating
piston; 414 - washer

wipe with clean rags, keeping the parts out of
contact with mineral oils, kerosene and Diesel
fuel which are apbt to attack rubber seals.

Note. The washing time' of the sealing rings
in isopropyl alcohol should not be '
over 20 s; then blow the rings with
compressed air.

2 1 2 1
8

The cylinder face and the working surfaces of f}/ ‘ 11—
the pistons should be perfectly clean and free of LA ———— 7
rust, notches and other defects. Excessive clear-
ance between the cylinder and pistons is impermig- 3 — max

: gt

sible. —-6

Each time when disassembling the cylinder, 31
take care to replace the seals by new ones even if
the 0ld seals appear to be quite serviceable.

Check the piston spring for resilience; its 4

length should be 36 mm under a load of 35+7 N

40.7 410 g ya—
(3.5 kgf) 241 om under & load of 63. 5t 5

(6.35*1°0 kgf) and 57.5 mm noncompressed.

Brake Master Cylinder Tightness Fig.6-12. Chécking the Master Cylinder for Tight-

Check ness:
1 - gtand bleeding valve; 2 - pressure gauge;
Mount the master cylinder on a stand and con- 3 - receiving cylinder; 4 - master cylinder;
pnect it to the latter as shown in Fig.6-12. 5 - handwheel; 6 - pushrod travel indicator;
Open stand priming valves 1 and, moving the 7 - cock; 8 - vessel

master cylinder pistons a few times through their
complete stroke, prime the system. Then close
valves 1. Rotating handwheel 5, move the magter
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 should stay constant for at least

In cage of fluid leaks or when pressure fails
to remain constant for 5 s, replace the cylinder
piston gealse.

5 8.
FRONT ERAKES
The design of the fromt brake is illustrated Cleaning
in Fig.6-13. Prior to repalring the brakes, wash them

thoroughly with warm water and & gpecial detergent
and dry immediately with compressed air.
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5 » 4

Fig.6-13. Front Wheel Brake Mechanism:

1 - cylin&er block; 2 - brake shoes; 3 - caliper
hold~down lever; 4 - guard housing; 5 - hold-down
lever axle;6 — shoe guide; 7 - brake caliper;

8 - brake disc; 9 - bleeder unions; 10 - brake
hoses

Caution

Under no circumstances should gasoline, Diesel
fuel, trichloroethylene or any other mineral sol-
vents be used for cleaning the brakes since these
liquids destroy cylinder seals.

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 hoseg. Un-
screw the bypass bolts, detach hoses 10 (Fig.6~13)
from the block of cylinders, keeping dirt from
getting into the cylinders. Stop the inlet holes
of the cylinder block and hoses.

Unbend the edges of the front brake -guard houg-
ing, unscrew the brake-to-gteering-knuckle bolts
(Fig.6-14); remove the brake as a complete unit.

To install the front brake, proceed in the
reverse order of steps.

After installation, restore the fluid level
in the reservoir and bleed the brake system.

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 hold-down levers and their springs,

Fig.6-14. Removing the Front Brake:
Arrows show the bolts to be unscrewed for removing
the brake

then caliper 7 complete with cylinder block 1. Re-
move brake shoes 2.

Take eylinder block 4 from the slots in the
caliper, spreading spart the caliper slots to
118.5 mm. Remove piston boots 3 (Fig.6-15) from
the cylinders.

Feeding compressed air through the fluid inlet
hole, push pistons 14 out of the cylinder block
and remove sealing rings 4.

15 16 17 18

Pig.6-15. Front Brake Parts:

1 - shoe guide; 2 - brake caliper; 3 - piston
boot; 4 ~ sealing ring; 5 - cylinder block;

6 - brake shoes; 7 - brake disc; 8 - front brake
guard housing; 9 -~ caliper housing; 10 - bleeder
union; 11 -~ brake hoses; 12 -cylinder block re-
tainer; 13 = retainer spring; 14 - piston;

15 - hold-down lever spring; 16 - hold-down lever;
17 - cotter pin; 18 - hold-down lever axle
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Assemble the front brake in the reverse se-
quence, coating the sealing rings, piatohs and cy-
linder faces with brake fluid at assembly; pack
the boots with JT-1 lubricant. '

Checking the Brake Parts

Wash all the parts with lukewarm water and
detergent, dry them with compressed air and exa-
mine carefully.

It traces of wear or jamming are discovered
on the piston or cylinder face, replace the cy-
linder 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 cy-
linder groBves and the dust cap if
satisfactory performance of the system
is to be ensured.

Bunout Check of Brake Disc

Check the brake disc for face runout without
removing it from the car (Fig.6-16). The meximum
permigsible runout is 0.15 mm shown by an indica-
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 damaged
deeply notched or worn in excess of 1 mm on each
side, replace it by a new one.

Fig.6-16. Checking the Brake Disc for Face Runout:
1 - magnetic support; 2 - indicator; 3 - brake
-disc

Replacing the 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 hold-down
lever, take out the axle and remove the lever;
take down the caliper assembly and pull the worn
shoes from the slots of the guide (Fig.6-17);

Fig.6-17. Replacing the Brake Shoes:

1 - brake shoes; 2 - shoe guide; 3 - brake disc;
4 - brake hoses; 5 - cylinder block assembled
with caliper

- push the pistons gently into the cylinders
all the way, taking care that the fluid is not
splashed out of the brake regservoir and insert new
shoes into the guide slots;

- bringing the lower guide glamt of the cali-
per under the lower hold-down lever, press the ca-
liper against the shoes, insert the lever axle with
its head at the wheel side and insert cotter pins.

The brake shoes must be replaced simultane-
ously on the R.H. and L.H. wheels.

REAR BRAKES

The design of the rear brake is illustrated
in Fig.6-18. :

nemoval and Disassembly
1ift the rear end of the car and remove the
Wheeiu

Take measures to prevent fluid leaks from the
reservoir. .

Using remover tool 67.7823-9519 (Fig.6-19),
remove the brake drum.

Digconnect the end of cable 5 (Fig.6-18) from
hand-operated shoe, control lever 2, pull out the
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Fige6—18.'Rear Brake Mechanisms
1 - wheel cylinder; 2 ~ shoe hand-operating lever;
3 - brake shoe; 4 - shoe cup and support; 5-—park-—
ing brake operating cable in casing; 6 ~ lower
pull-back spring; 7 ~ friction lining; 8 -shoe-
to~drum clearance adjusting eccentric; 9 - ex-—
pander strap# 10 - upper pull-back spring

Fig.6-19., Removing the Brake Drum:
1 - remover tool 67.7823-9519

cotter pin, press the pin and teke off lever 2.
Disconnect upper 10 and lower 6 pull-back springs.
Turn vhe anchor pin cups and take them out complete
with vhe anchor pins, springs and lower cups; then
removoe the shoes complete with expander strap S.

Detach the fluid feed pipe from the wheel cy=-
lindex and 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 dig-
connect the parking brake control cable, unacre%e
ing two bolts which hold it to the brake backing
plate.

Assembly and Installation

Mount =znd secure the wheel cylinder on the
backing plate, comneet the fluid inlet pipe to it
and tighten home the pipe union nut.

Connect hand-operated lever 2 o0 the shoe and
install the brake shoes with expander strap 9; thoen
install anchor piﬁs with springs and lower cups,
install the upper cups and secure them on the an-
chor pins by turning right or left. Make sure that
the ends of the breake shoes £it properly into the
sockets of the wheel cylinder and on the backing
plate.

Ingtall the shos pull-back springs and con-
nect the end of shoe hand-opsrating lever cable 5
to lever 2. ‘

Install the brake drum, first coating the
mounting band on the axle shaft and its flange
contacting the drum with graphite: lubricant or

JCI~=15 lubricant and tighten the drum bolts secur-
ely. The lubricant will facilitate subsequent re-
moval of the brake drum.

If the wheel cylinder has been removed during
disagsembly, bleed the rear breke hydraulic cipe
cult,

Inspecticn of Parts

Wheel cylinders. Dismantle the wheel cylind-
ers as follows: take off boots 1 (Fig.6~20) and
pistons 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 surfaccs should be perfecfly
smooth, without roughness so as to rule out fluid
leaks and premature wear of the seals and pistonse.
Eliminate any defects on the cylinder face by lap-
ping or grinding. However, bear in mind that thse
cylinder bore must not be enlarged.

Replace seals 3 by new ones. Examine boots 1
and replace them, if necessary.

Fig.6-20. Wheel Cylinder Parts: )
1 = boot; 2 - piston; 3 - sealy 4 ~ barrel;
5 - spring seats; 6 - bleeder union; 7 - spring

- I3l -



Examine spring 7. Its noncompressed length
should be 34 mm while under a load of 35+2 N
(3.5¢0.2 kgf), 17.8 mm. Replace it, if necessarye.

Coal all the parts liberally with brake
fluld before assembly. Install the parts in the
reverse sequence of disassembly. After assembly'
check the pistons for smooth and free motion.

shoeg. Inspect the shoes carefully for dam-
age and distortion.

Check both the upper and lower return
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 350 N (35 kgf) and 420 N
(42 kgf), respectively.

Check the linings for cleanmess; if dirt or
oil is discovered, clean them thoroughly with a
wire brush and wash with white spirit; besides,
look for leakage of lubricant or oil inside the
drum; correct any discovered defects.

Replace the shoes by new ones if the thick-
ness of their linings has diminished below 1.5~
2 mm.

Brake drumg. Examine the brake drums. If the
working surface is deeply scored or excesaively'
out of round, rebore the drums on a lathe.

After reboring, finish the working surface
of the drum on a turning lathe with fine-grade
abrasive stones. This will extend the service
life of the linings and promote the uniformity
end efficiency of braking.

" The nominal diameter of the drum (250 mm)
after reboring and grinding should not be in-
creased by more than 4 mm. This limit should be
strictly observed, otherwise the strength of the

drum and the braking efficiemcy will be impaired.

Stand Checks of Rear Brake Wheel
. Cylinders '
Mount the cylinder on the stand, commect a
pipe from the pressure gauges to it (Fig,6-21) and
bleed the system.

{

Fig.6-21. Rear Wheel Cylinder Checking Diagram:

1 - piston 'stops; 2 - cylinder under test; '

3 « cylinder bracket; 4 -~ low pressure gauge; 5 -
high pressure gauge; 6 - pressure build-up cy-
linder; 7 - vessel; 8 ~ handwheel

Adjust stops 1 so that they bear ageinst the
wheel cylinder pistons.

Check for absence of fluld leaks. Connect &
low pressure gauge; rotating slowly the handwheel
of the stand cylinder, set a fluid pressure of
0.05 MPa (0.5 kgf/cnm®).

Make sure that this pressure remains constant
for 5 minutes. 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/em?). -

Relieve the pressure and connect.a high pres—
sure gauge. Observing the above rules, repeat the
tests under-a pressure of 5, 410, 15 MPa (50, 100,
150 kgf/en). -

There should be no presgure drop caused by
fluid lesks through the sealing elements, pipe
joints and bleeder.unions or through the casting’
pores. ’

A slight pressure. drop (not over 0.5 MPa or
5 kgf/cm2 within 5 minutes) is permissible, parti-=
cularly at high pressures when it is caused. by the
ghrinkage of the seals. ‘

REAR BRAKR PRESSURE REGULATOR

Removal and Installation

DigcoOnnect lever 12 (Fig.6-22) from link-7,
then detach holder 418 from bracket 14 and the

elips of the pipes leading to the pressure regula-.

tor.
Digconnect the muffler mounting parts from

the car body and shift aside the pipeline with the

mufflers.

Unscrew the regulator-to~bracket and bracket-
to-body bolts. Remove the regulator bracket, ease
down the regulator and discomnect its pipes.

Remove the regulator and detach its operating
lever. Stop the inlet and outlet holes of the pres-

~_sure regulator and pipes.

To install the pressure regulator, reverse the
removal operations. Before tightening the regulator
bolts, install fixture 67.7820-9519 (Fig.6~7) on
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Fig.6-22. Pressure Regulator Control Iinkage:

1 - pressure regulator; 2 - pressure regulator
operating lever pin; 3 - boot; 4 — locking plate;
5 = bolt with apring washer; 6.- rear axle beam;
7 - link from pressure regulator lever to rear
axle bracket; 8 - nut of bolt 11; 9 - plastic
bushing; 10 - spacer bushing; 11 - link bolt;

12 - pressure regulator operating lever;

13 -~ operating lever supporting bushing; 44-sup-
borting bushing brackets 15 - washer; 16 - spring
washer; 17 - nut; 18 - supporting bushing holder;
19 - holder to bracket bolt

the end of the regulator operating lever. Direct
the fixture spindle upward to bear against the
car body. This will set a distance of 150+5 mm (see
under "Adjusting the Position of Pressure Regule-
tor") between the end of lever 2 and the body side
member. .

Iift boot 3 (Fig.6-22) a little end, 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,
tighten its fastening bolts all the way, then ap-
ply a coat of JT=-1 lubricant to pin 2 and,to‘tha
protruding part of the piston. Put rubber boot 3
in position, packing it with 5-6 g of the same
lubricant.

Remove fixture 67.7820~9519 and connect the
end of the lever with link 7, first applying IT-1
lubricant to the bushings of the link-to-lever
articulated Joint.

Fig.6-23. Rear Brake Pressure Regulator (Inactive
Position)

A - normal pressure chamber; B - controlled pres-
sure chamber; P - force exerted by regulator lever
43 1 - regulator body; 2 - spacer bushing; 3 - seal-
ing ring; 4 - regulator lever; 5 - gasket; 6 - plug;
7 =~ rubber seal; 8 - spring seat; 9 - piston spring;
10 ~ pigton

Fasten the exhaust riping to thé-car body.
Bleed the brakes to remove any air from the
rear brake system.

Disagsembly and Assembly
Using wrench A4.56124, unscrew the plug, re-
move gasket 5 (Fig.6-23), take out piston 10,
spacer bushing 2, seal 7yspring seat 8, spring 9,
and thrust washer with sealing ring 3,
To6 assemble, réverse the disassembly operati-
ons, lubricating all parts with brake fluid.

Caution

The pressure regulator of the VAZ-2121 car
hag a recess on the lower part of the pistomn, to
digtinguish it from the like regulators of other
car models.

Wash the parts with 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
spriné; its noncompressed length should be 17.8 mn
while under a load of 7012 1 (7:8:2 kgf), 9 mm.

Replace all damaged parts, the seal and the
sealing ring. i

oE

PARKING ERAKE

Bemoval and Ingtallation
Shift the parking brake lever to the down-
nogt posltion and disconnect the ends of the cablss

§

from the brake shoe operating levers (see "Rear
Brakes"), ’ '
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Fig.6n24, Parking Brake Control Iinkage:

4 - cases 2 - front cables 3 - lever; 4 ~ button;

5 — rod spring; 6 - pawl rod; 7 ~ rear cable guides
8 ~ spacer bushing; 9 - return spring; 410 - expand-
er strap; 11 - shoe hand-operated lever; 12 - rear
cable

Loosen lock nut 5 (Fig.6-4) and adjusting

Checks and Repail
nut 6, remove reburn spring 9 (Fig.6~24) and une i EREITE

serew completely the lock nut and the nut. Inspect the parking breke parts carefully:.
Teke the front end fittings of the rear Replace the cable if its strands are broken or

ceble from the body f£loor brackets and the cable chafed. _ '

casing out of the brackets on the rear -axle beam Make sure that the quadrant teeth and the .

and remove reer cable 12. handle latches are intact; replace excessively
Take off the lever guard casing, The lever worn partse

assembly and the f£romt cable. Check the condition of the spring. It must re-
Pull out the cobter pin, take off the thrugt turn the lever reliably to the inactive position.

washer and discomnect the front cable from the Examine the casing of the rear ceble and the

perking brake levers fastening of the end fittings to the casing and
To install the perking breke, reverse the make sure that the cable is free to slide inside

removal operations them adjust it (see "Adjusting the casing. Replace the cable if its casing is

the Parking Brake"), During installation, apply damaged or the end fittings are loose.

JuTon-24 or JICI-15 grease to the rear cable guide,
parking brake lever shaft and fromt ceble end fit-
ting. '
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Section VII

ELECTRICAL EQUIPMENT

GENERAL
The electrical equipment is of the single- Table 7-1
wire earth-return type with the negative terminals. Fused Circuits
of the power sources and consuming units connected
to "ground" which functions as the second wire. Fuse No. Circuit
The majority of the circuits are actuated by (Fig.7-1) .
the ignition switch. The supply circuits of the 1(164) Interior lamps. Horns. Inspection

horns, cigarette lighter, stop light, interior
lamps, distress signal switch and inspection lamp
socket are constantly energized irrespective of 2(84)
the position of the ignition key.
The electrical equipment of the car is’pro-
tected by fuses (Fig.7~1) located under the inst—
rument panel, left of the steering column. The
battery charging circuit, headlamp lower and upper
beam relays, ignition and starting circuits  are

not protected by fuses. Fuses 11, 13, 14, 15 (Fig. 3 (84)

7-1) installed in the auxiliary fuse block are not ’

usged, 4 (SA)
If a fuse is blown, first identify and eli- 5 (84)

minate the cause of the trouble, then replace the 6 (8a)

fuse. To trace down the faulty spot, refer to the 7 (84)

table of fused circuits (Table 7-1) to find out
which particular fuse protects the given circuit,

2999990900

SN D e

@@@‘ 10 (84)

12 (84)
Fig,7-1. Fuges

lamp socket. Cigerette lighter. Stop
light lamps

Windshield wiper and its relay. Heater
motor. Windshield washer motor. Head-
lamp wiper and washer relsy (with
headlamp wiper and washer switch but-
ton not pressed in). Headlamp wiper
motors in all positions of wiper blade
except initial position

L.H. headlamp (upper beam) and its sig-
nal lamp

R.H, headlamp (upper beam)

L.H. headlamp (lower beam)

R.H. headlemp (lower beam)

L.H. front lemp (marker light). Marker
light signel lamp. R.H. tail lamp
(marker light). R.H. licence plate

" lamp

R.H. front lamp (marker light). L.H.
licence plate lamp. Cigarette lighter
lemp. L.H. tail lamp (marker 1ight).
Instrument lamps

0Ll pressure gauge and signal lamp.
Coolant temperature gauge. Fuel level

-gauge with fuel reserve signal lamp.

Parking brake signal lamp. Brake fluid
signal lamp. Direction indicators and
signal lemp. Carburettor choke signal

. lamp. Battery no-charge signal lamp.

Carburettor shutoff valve. Tachometer.
Teil lamps (backing light). Differen-
tial lock signal lamp

Voltage regulator. Generator field
winding

Beadlamp wiper and washer (with cont-
rol button depressed). Headlamp washer



'I‘abie 7-1 (continued) noted by letters, the first letter standing for

Fuse No, . . the colour of the wire while the second one de-_
(Fig.7=1) Civoul® notes the colour of the wire tracer (Table 7-2).
motor. Headlamp wiper motors at start=-
ing and when wiper blades pass through Table 7-2
initial position ~ Wire Colour Code
16 (84) Distress signal switch and direction )
indicators at distress duty . Ietter ] Colour Tetter Colour
B White 0 Amber
T Blue P Pink
The wiring diagram of the car is shown in K Yellow c Gray
Fig.7=2. 3 Green o] Violet
In all the diagrams of the "Electrical K Brown g Black
Equipment"ISection the colour of the wires is de- I Red
STORAGE BATTERY
Specifications : Commissioning & Dry-Charged
TYDE vsensensnonsennasansasssssssesssssBOT=55I ‘ Battery
Rated voiltage, V ceceesesrcosesecacccses 12
Rated capacity at 20 h discharge The cars shipped from the Flant are fitted
rate and at 25 °C of electrolyte with storage batteries filled with electrolyte and
at beginning of discharge;l Ash-eececeececes 55 charged. :
Output current at 20 h discharge " Spare batteries are delivered in a dry-charg-
rate, A ..................-....-........a 275 ed state, without electrolyte. To get the battery
Output current at starter duty and : ready for use, remove the filler csps and, depend~-
at =18 °C of electrolyte, A sesececscecse 255 ing on the battery design, remove the cap seals
Prouble Shooting
" Cause of trouble l ) Remedy
' Rapid Discharge in Sexrvice ’
1. Slipping of genmerator drive belt 1. Adjust belt temnsion
2. Generator faulty : 2., Check gemerator
3, Damaged insulation in car electrical system 3, Find leaky point' and correct defect
(discharge ocurrent higher than 1 mA with electrical
loads disconnected)
4, Short-circuiting of cell plates 4, Replace battery -
5. Connection of new loads by car owner in excess 5. Remove new electrical loads
of permissible limits '
6. Electrolyte contaminated by foreign matter 6., Drain electrolyte, wash and charge battery
7. Battery surface very dirty 7. Clean battery surface
8. Electrolyte level dropped below upper edge of 8. Restore normal electrolyte level
plates- :

Battery Surface Wetted wifh Eleptrolzge

1. Battery overfilled, electrolyte splashes out 1. Adjust normal electrolyte level
20 Electrolyte seeping through cracks in battery case 2. Replace battery '
3. Violent gassing of electrolyte caused by exces- 3 Check “ground” connection of voltage regulator
sively high generator voltage body and correct connections of ite wires; adjust

. ; ‘ or replace voltage regulator
4, Gessing of electrolyte and overheating of battery 1. Perform charge-discharge cycle under low current
due to sulphation of plates ' '
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or cut off the vent projections. Then f£ill the
battery with eleétrolyte at 15-25 °c,

The specific gravity of poured-in electrolyte
(corrected to 25 °C) should be 1.27 - 1,29 g/cm3
for temperate climate and 1.22 - 1.24 g/cm3 for
the tropics.

Soak the plates and separators with electro-
lyte for two hours then check the battery no-load
voltage and the specific gravity of electrolyte.

After the electrolyte has been poured in,
its specific gravity drops somewhzt due to inter -
action with the active material of the plates. If
the specific gravity has dropped by not more than
.03 g/ém3 ancd the battery voltage is higher then
12 V, the battery should be considered ready for
use. If the voltage is from 10 to 12 V and the
specifie gravity has dropped.by more than
0.03 g/cm5, recharge the battery with a 2-3 A cur-
rent for .24 hours. If the voltage remains lower
than 12 V after recharging, the battery should be
discarded.

After the separators sand plates have been soek-
ed with electrolyte, the electrolyte level drop in-
evitably. Therefore, prior to installing the bat-
tery on the car, bring the electrolyte level to nor-
mal height by adding electrolyte of the same sjzei-
fic gravity as that at the beginning of filling.

In the course of charging check the electrolyte
temperature periodically and see that it does not
rise above 40 °C. If the temperature reaches 40 °C,
reduce the charging current by 50 % or stop charg-
ing until the battery cools down to 27 °C,

Stop charging when violent gassing begins in
all the cells and when the voltage and specific
gravity remain constant in the course of two or
three lest hours of charging.

Having filled the battery, charge it as a
mandatory requirement in the following cases:

- 1f the battery has been out of use for 24
hours after filling;

- if the initial service conditions are severe
(cold weztlher, freque.t applications of the starter,
etc.);

- if vhe battery has been in storage for more
than 6 months after the date of manufacture.

Checking the Electrolyte level

The electrolyte level should be 5-10 mm above
the upper edge of the separators or the protective
shield and should not rise above the lower edge of
indicator 7 (Fig.7-3).

In the course of service the electrolyte level
drops gradually due to evaporation of the water
component of 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 electrolyte of the same spe-

Fig.7-3. Storage Battery, Sectionalized:

1 - battery case; 2 - cover; 3 - positive pole ter-—
minal; 4 - cell connector; 5 - negative pole ter-
minal; 6 - plug; 7 - electrolyte level indicator;

8 - separator; 9 - positive plate; 10 ~ negative
plate

cific graviiy as that of the electrolyte remain-
ing in tae cells.

If the level is higher than necessary, remove
the surplus quantity using a rubber bulb with an
ebonite nozzle.

Checking the State of Charge

To check the state of charge, measure the
specific gravity of electrolyte (Table 7-3) with
& hydrometer.’

If the battery is discharged to 50 % and
over, remove 1t from the car and hav: it charged.

When measuring the sphecific gravity see that
the drops of electrolyte¢ do not fall from the pi-
pette on the surface of the battery, car body and
other parts; electrolyte contains sulphuric acid
which causes corrogion, current 1 aks, etce.

* Table 7-3

State of Battery Discharge vs Specific Gravity of
Electrolyte

State of Specific gravity at 25 °C,
discharge, g/cm3
% Temperate Tropical
climate climate
0 1.2740.01- 1.23+0.01
50 1.20 115
100 1413 1.10

The specific gravity of e_ectrolyte depends
on its temperature. It drops by 0.01 g/cm3 ap-
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proximately per 15 °C. Therefore, if the temperat-
ure of electrolyte is higher or lower than 25 °C,
meke & temperature correction by adding or abst-~
racting the following values from the hydrometer

readings:

Electrolyte

temperature} °C . +40 - +25 +10 -5 =20
Correction +0.01 0 =0.01 =0.02 -0.03

To avoid errors, do not measure the specific
gravity when:

" - electrolyte level is other than normal;

- electrolyte is either too hot or too cold;
.its optimum temperature for measurement is 15=-

25 °C;

- electrolyte has just been topped up with
distilled water; allow the electrolyte to mix up
well; with a discharged battery a delay of a few
hours may even become necessary;

- the starter has just been operated several
times; wait until the specific gravity in the cells
becomes equalized;

- electrolyte is gassing; wait until. the bub-
bles in the hydrometer syringe come up to the sur-
face of electrolyte.

If the specific gravity of electrolyte is too
low (under 1.22 g/cm’) and the battery is overheat-
ed in service (more tham 10 °C above the ambient
temperature ), ‘'or else if the specific gravity of

electrolyte in individual battery cells differs by
more than 0.2 g/cm3, charge the battery with a 2~
3 A current during 24 hours. If the battery voltage
is below 12 V after charging, the battery must be
discharged.

If the specific gravity of electrolyte is too
high (1.3 g/cm3 and higher), bring it to the nor-
mel level as described below.

Charging the Battery

Remove the battery from the car, clean it
thoroughly, particularly on the top, and check the
electrolyte level.

Charge the battery with a 5.5 A current for
several hours until-the cell voltage and the spe-

" cific gravity of electrolyte remain constant.

At the end of charge the specific gravity of
electrolyte may sometimes be other than normale. If
so, adjust it to the required value.

If the specific gravity is too high, remove
some electrolyte from the cells, add some distilled
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
electrolyte of a higher specific gravity
(1.40 g/em’).

GENERATOR

Sgeqifications

Rated voltage, V eececcocessscses 12 .

ROLEE1ON coesesscssescsssasssssss ReHe (viewed from
drive end)

Maximum output current at 14 v

and a rotor speed of 83.3 g~

(5000 TPM)y A cevevecccssasscccess 42

Maximum rotor speed, s~V (xpn) ... 217 (13000)

Engine-generator speed ratio .... 1 3 2.04

A sectional view of the genmerator is ‘shown
in Fig.7-4 and its connections, in Fig.7-5.

Caution

1. The "minus" terminal of the storage bat-
tery should always be connected to "ground" and
its "plus" terminal,’to generator terminal "30".
An accidental wrong connmection of the battery ter-
minals will immediately cause an overcurrent
through the generatof diodes, thus-ruining them.

5. Do not work the generator with the loads
disconnected from terminal "30" (particularly with
the storage battery -disconnected). This causes &

dangerous voltage rise and may damege the diodes
and the voltage regulator.

3. Never qhsck the functioning of the genera-
tor by "sparking", i.e. by connecting generator

“terminal "30" with "ground” or "67" terminal even

for a short time. This creates a very large cur-
rent in the diodes and damages them. The genera-
tor must be checked only with an ammeter and volt-
meter.

4. Do not check the charging circuits with a
megger or & 36 V lamp. If such a check is requir-
ed, first disconnect the wires from:the generator
and voltage regulator.

5. The strength of . stator insulation. should
be checked by a high-voltage current only on a
test stand, first disconnecting the phase windings
from the diodes. '

6. Do not confuse the wire connected to gene-
rator terminal "67". with the one connected to the
plug of the star neutral point (unmarked plug).

A wrong connection will blow fuse 10 (Fig.7-1)
and damage the voltage regulator contacts.
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Flg.7-4. Generator I'-221: 7z
1 - s8lip ring end head; 2 - rectifier unit; 3-rec-
tifier unit screw; 4 - slip ring; 5 - rear ball
bearing; 6 ~ guard housing; 7 - rotor shaft;

8 - contact bolt extension; 9 - contact bolt;

10 - wire egsembly; 41 ~ brush holder with brush-
esé 12 -~ generator to adjusting arm stud; 13 -pul-

9

15
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ley with fan; 14 - rotor pole piece; 15 - bushing; - \
16 - front ball bearing; 17 - drive end head; -5
18 - rotor winding; 19 - gtator; 20 - stator wind- _

ing; 21 - rotor pole piece; 22 - buffer bushing;
23 - bushing; 24 - hold-down bushing 2

p K 30/
J O 60— o ©
- 5,
x E,:D,J_q 1 o - 1 PFig.7-5. Gemerator Conmnections:
+— @ m @ EI--#; 1 -~ storage battery; 2 - genmerator; 3 - voltage
&
=4 |

regulator; 4 - ignition switch; 5 - fuse block;
_ 87 Js& 8 & - battery po-charge signal lemp; 7 ~ battery no-
X charge signal lamp relay

o
)
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&
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—
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Trouble Shooting

Cause of trouble L Remedy

No-Charge Signal Tamp Constantly Alight or Flashes Up
Periodically on Moving Car
1+ Generator belt slipping 1+ Adjust belt tension
2. An open between "85" terminal of no-charge signel 2. Check and restore connection
lamp relay and centre of' generator star

3. No-charge signal lamp relay damaged or out of 3. Check, adjust or-replace relay

adjustment

4. An open in field winding stipply circuit 4, Restore connection

-5, Voltage regulator damaged or inaladjusted 5. Clean contacts, adjust or replace regulator
6. Generator brushes worn or Jammed; slip rings 6. Replace brush holder with brushes; wipe ring
oxidized with gasoline-soaked rag - V -
7. An open or a ground fault of gemnerator field 7. Connect winding ends to slip rings or replace
winding rotor

8. One or more positive diodes’ shqrt-circuitéc_l 8. Replace rectifier unit
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Continued

Cause of trouble

Remedy

9. An open in ope or more gemerator diodes

10. An cpen between "86" and “87" terminals of no-

charge signal lamp relay
41. An open or shorted turns in stator winding

9. Replace rectifier unit
10. Restore connection

11. Replace stator

No-Charge Signal Lemp Fails to Light Up After Turning
" on Ignition Switch

1. Bulb filament burnt out
2. No-charge lamp relsy damaged or maladjusted

%. An open between "87" terminal of no-charge sig-

nal lamp relay and terminal "q" of fuse block

4, Short-circuiting of one or more negative diodes

5, Ground fault of stator winding

1. Replace bulb
2. Clean contacts, adjust or replace relay
3. Restore connection

4, Replace rectifier unit
5. Replace stator

Generator Working, Battery Undercharged

1. Generator belt slack: slipping at high speed
and under load '
2. Wire clamps loose on generator and battery;
oxidation of battery terminals; damaged wires
3, Battery faulty

4, Voltage regulator maladjusted or damaged

1. Adjust belt tension

2. Clean battery terminals of oxides, tighten
clamps, replace damaged wires

3. Replace battery

4, Clean contacts, adjust ot replace voltage regu-
lator

Battery Overcharged

1. Poor contact between "ground" and voltage regu-

lator body
2. Voltage regulator maladjusted or damaged
3. Battery faulty

Generstor Noisy

1. Loosening of generator pulley nut

2. Generator bearings damaged

3. Shorted turns of stator winding (humming of
generator)

4, Squeaking of brushes

1. Restore contact

2. Adjust or replace voltage regulator
3. Replace battery

1. Tighten up
2. Replace bearings
3. Replace stator

4. Wipe brushes and slip rings with cotton cloth
goaked in gasoline

7, If some welding work is being performed
on the car body, disconnect the wires from all
the generator and battery terminals.

8. Under no circumstances should the genera-
tor diodes be checked from a 110 or 220 V A.C.
source -even if there is a signal neon lamp;
neither should they be checked with a megger
since its voltage is too high for the diodés. In
these cases the diode will be disrupted (short-
circuited).

®

67 30

Check Tests

On-Car Test

If the battery no-charge signal lamp is
alight when the engine ig running, the fault of
the generator can be identified approximately as
follows:

-~ pull out the carburettor choke knob a
1little to bring the engine idle speed to 16.6 -
25 8”1 (1000-1500 rpm);

-~ disconnect the wire from the battery "mi-
nus" terminal for a short time. If the engine
stalls, this is an indication that the generator

Fig.7-6. Generator Test Stand Hdokﬂp:
1 - genmerator; 2 - voltmeter; 3 - switchj 4-rheo-
sbtat; 5 - storage battery; 6 -~ ammeter
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Fig.?7-7. Generator Rectified Voltage Curve:
I - generator serviceable; II ~ diode disrupted;
IIT - diode circuit open

is faulty and all the loads are supplied from
the storage battery.

Stand Test

The stand test is intended to check the con-
dition of the generator amnd to ascertain whether
its performance agrees with the rated character-
istics. Guard housing 6 (Fig.7-4) of the geperator
under test should be removed, the brushes should
" be well bedded on the slip rings and the rings
should be perfectly clean.

Mount the generator on the stand and make con-
nections as shown in Fig.7-6. Start the stand motor,
adjust a generator output voltage of 14 V by rheo-
stat 4 and accelerate the rotor to 83.3 s~
(5000 rpm). Work the gemerater at this speed for
at least 2 minutes and measure the output current.
In a serviceable genmerator it should be not under
44 A,

If the output current is smaller, this should
be traced to some fault in the stator and rotor
windings, to damaged diodes or wear of the slip
rings and brushes. In this case the windings and
diodes should be carefully checked to identify the
faulty spot.

If some fault of the rectifier diodes is sus-—
Pected, measure the outpubt current on the warm ge-
nerator. This check helps to discover more accurat-
ely the faulty condition of the diodes by a sharp
reduction of the output current with the rise of
generator temperature. To warm up the machine,
work it for at least 15 minutes at a rotor speed
of 83,3 5”7 (5000 rpm) £1d at 14 V across the ge-
nerator output terminals. Then measure the output
current. On a warmed-up generator it should be not
lower than 42 4.

Oscillograph Test

The oscillograph makes it possible to check
the generator accurately and quickly and determlne
the nature of the trouble by the shape of the rec-
tified voltage curve.

For conducting this test, run the generator
rotor at 1500-2C00 rpm, supplying the field wind-
ing from the storage battery but disconnecting the
battery from terminal "30".

If the diodes 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 in the stator winding, an open or
a short circuit ir the rectifier diodes, the shape
of the curve changes radically: the teeth become
nonuniform with deep spaces between them (Fig.7-7,
IT and III).

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 generator, by
measuring the resistance between terminal "67" and
the generator "ground".

If there are no shorted turns in the winding
and the brushes are well seated, the winding resist-~
ance should be 4.4:8'2 Q at 20 °C. In the course of
the test ensure reliébility of contact between the
rotor slip rings and the conductors connected the~-

reto.
Stator Test

The. stator should be tested separately after
disassembling the generator and disconnecting the
stator winding terminals from the rectifier diodes.

The first thing to do is to check the stator
winding for open circuits and earth 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 rectifier diodes. Replace the
stator if its winding is damaged in this manner.

Finally, check the stator winding for shorted
turns with a special flaw detector.

Rectifier Diode Test

A sound diode passes current in one direction
only. A faulty dlode may elther Pass no current at
all (open eireuit) or pass it in both directions
(short circuit),

If one of the rectifier diodes is damaged,
the entire rectifier unit has to be replaced.

The diodes can be checked for shorts without
removing the generator from the car, but first
disconnecting the wires from the storage battery
and generator. Mske the test with an ohmmeter or
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Fig.7-8. Rectifier Diode Test Hookups:,

I - simultaneous test of "positive" and "negatlve"
diodes; IT ~ "negative™ diode test; III - "posit-
ive" diode test; 1 - generator rotor; 2 ~

stator winding; 3 - rectifier diodes; 4 - signal
lamp; 5 - storage battery . ‘

-

a 25-40 W test lamp and a storage battery as
shown in Fig.7-8.

Hote. To simplify the fagtening of the recti—
fier parts, three diodes have rectified voltage
with the “"plush sign on the body. These are posit-

ive diodes which are pressed into one plate of the .

rectifier unit. The obher three diodes are negab-
ive 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 simultaneous shorts in both
the positive and negative diodes. For this purpose
connect the battery "plus" across & lamp to gene—
‘rator terminal "30" and its "minus", to the gene-
rator frame (Pig.?7-8, I). If the lamp lights up,
it means that both the negativa and poeitive diod-
es ére shorted.

The negative diodes can be tested for shorts
by connecting the battery "plus" across a lamp
with the terminal of the stabor winding neutral

wire and its "minus®, with the generator frame
(Fig 7-8, II).

If the lamp is alight, this is an evidence
of a ghort circult in‘one or more negative dlodes.

It should be borne in mind that in this case
the lamp may be caused to burn due to shorting of
the stator w1nd1ng turns to the generator frame.
However, this fault is by far less frequent than

. ghort-circuiting of the diodes.

To check the positlve diodes for shorts, con-
nect the battery "plus" across ‘a lamp with genera-—
tor terminal "30" and its "minus" with the termi-
nal of the stator winding neutral wire (Fig.7-8,
III). lighting up of the lamp w;ll indicate a short
circuit i onme or more positive diodes.

An open circuit in the diodes can be discover-
ed without disassembling the generator only by en
indirect method on a stand, judging by a consider=~
able reduction (by 20 = 30 %) of the output current
ag compared with the rated value. If the generator
windings are in order and the diodes are not short-
circuited, the cause of the low current output lies
in an open in the diodes.

Generator Repairs

Disassembly

‘Remove the puts from contact bolt extension 21
(Fig.7-9), turn off the fastening. screws, remove
guard housing 19 with the hose. Disconnect wire as-
sembly 22.

Turn .0ff the screws and remove brush holder 2
with brushes. .

' Unserew the nuts of through bolts 14 and re-
move generator drive end head 11 complete with the
rotor. '

Clamp the rotor in a vice, unscrew the pulley
rut 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 connect
the diode ends with the .stator winding terminals,
pull the ﬁeutral wire plug from plug connector 4
and withdraw stator 8 from slip ring end head 16.

Turn off the nut of contact bolt 7 and re-
move rectifier unit 6. '

Agsembly

To aasemble the generator, reverse the dis-
assembly operationa. The axial misalignment of the
holes in. ‘the generator end head lugs should not
exceed O.4 mm, Therefore, ingert 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.
Pighten the pulley nut with a torque of 45 - 72
Kem (4.5 = 7.2 kgfom)e
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Fig.7-9. Generator Parts:

1 - "negative" brush; 2 - brush holder; 3 - "po~
sitive" brush; 4 - neutral wire plug connector;

5 - insulating bushings; 6 - rectifier unit;

7 =~ contact bolt; 8 - stator; 9 - rotor;10- bear-
ing inner fastening washer; 11 - drive end head;
12 - bearing outer fastening washer; 13 - rotor

Replacing the Brush Holder

If the brushes are worn and protrude less
than 5 mm from the holder, replace the latter comp~
lete with the brushes. )

Prior to installing the brush holder, blow out
the carbon dust and wipe away the o0il mixed with
carbon dust.

Replacing the 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

bearing; 14 - through bolt; 15 -~ hold-down busgh-

ing; 16 - slip ring end head; 17 - buffer bush-

ing; 18 - bushing; 19 - guard housing; 20 - hous-—
ing screw; 21 - contact bolt extension; 22 -wire

agsembly

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 instslled into the gene-
rator end head only if the bore for it is not
digtorted. The bore diameter should be 41.967 -
41.992 mm. If it is larger or the bore is distort~
ed, replace the end head by & new one.

Force the bearing into the end head on a press
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 REGULATCR

. A general view of the voltagé regulator ap-
pears in Fig.7-10 and its electrical connections,
in Fig.7-11.

Caution

1+ Do not confuse the wires connected to ter-
minals "15" and "67". In case of a wrong comnecti-
on the voltage regulator will become inoperative
and the upper contacts will be constantly closed.

The generator output voltage will rige high thus
resulting in violent gassing of electrolyte in the
storage battery and in démage to the consuming
units. Besides, the contacts will get stuck and
the voltage regulator will have to be replaced.

2. Do not comnect the radio noise suppressgor '
condensers to the circuit between terminals "6y of
of the regulator and generator. This will disturb
normal functioning of the contacts and they will
be rapidly ruined.

- 143 -



Fig.7-10. Voltage Regulator PP-380:

4 - protective plate; 2 - additional resistor;.

3 - lower gasket with gockets for ™i5" and "o7"
plugs; 4 - cover gaskets; 5 - choke; 6 - bracket
fastening nut; 7 - lower contact bracket;

8 - upper contact bracket; 9 - regulator winding;
10 - armaturej; 11 =~ armature spring; 12 - spring
bracket; 13 - yoke; 14 - base

N
I //J
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Fig.7-11. Voltage Reguiator Electrical Connectionss
1 - choke; 2 - thermal-compensating resistor;
3 - regulator winding; 4 - addi tional resistors

3. Do not connect addiiional electric loads
to the gererator field wiuding supply circuit as
this will raise the generator voltage excessively.

4. Do not check the regulator by shorting its
terminals "15" and "67". This will raise the gene-
rator voltage and may damage the rectifier.

5. Do not remove the regulator cover unless
urgently necessary so as to avoid disturbing the
tightness of the seal. Moisture and various fore-
ign particles penetrating under the cover cause
soiling, burning of contacts and interfere with
the normal functioning of the regulator. For this
reason all the materials of which the regulator is
mede are checked for absemce of gassing; when re-
placing the gasket, gee that the new one is made

of polyurethane as prescribed in the regulator
designe.

6. Keep the regulator always clean and protect
it against chance blows that may interfere with its
setting.

See that the regulator body and "ground" are
reliably connected by the fastening screws since
inadequate connection steps up the generator volt-
age above the specified limit.

Stand Checks and Adjustments

Reference Data

Regulsted voltage abt regulator and

ambient temperature of 50+3 °C, V:

: 2nd StAZE evesesscccssecescanas 14.240.3
1st stage, lower than at the

2nd stage but by not more

thED eesescesesssscsssecncesess 07
Resistance between "15" terminal
and "ground", Q  cececcscccccccccsne 27.742
Resistance between "15" and "67"
terminals with contacts open,Q ... 5.65+0.3
Armature-to-core air gap, MmO «.e.ose 1.410.07
2nd stage contact gap, DR coceccsnne O.4Si0;1

The regulator should be checked and adjusted
on a stand which is equipped with a generator,
storage battery, thermostat and electric motor
capable of varying the rotation speed within a
wide range. The regulator with the cover cloged
should be mounted on the stand with its terminal
plugs down.

The diagram of stand hookup is illustrated
in Fig.7-12. Pay particular attention to the reli~
ability of connections seeing that their contact
registance is not higher than that specified in
Table 7-4.

- ‘Table 7-4
Maximum Ohmic Resistance of Connections

Connections

Resist: e, Q
Generator "30", battery "plus" 0.005
Generator "ground", battery "minus" 0.001
Generator "30", regulator "15" .02
Generator "67", regulator "67" 0.02
Generator "ground", regulator
tgpound" 0.02

The wires leading from switch 3 should be con-
nected directly to generator "30" terminal and re-
gulator "15" terminal and the regulator “ground™
should be directly connected to generator "ground".
311 connecting wires should be as short as possible.
If tray wiring used (wires laid in pipes or trays),
the trays should be made of a nonmagnetic material.

During trial stand tests do not operate the
regulator with the battery disconnected since this
mey damage the regulator contacts..

- 144 -




Fig.7-12. Voltage Regulator Test Stand Hookup:

1 - voltmeter, 15 V scale, accuracy class not under
0.5; 2 -~ voltage regulator; 3 - master switchs

4 - generator; 5 - amneter, scale graduations up to
50 A; 6 - signal lamps, 3 W, 12 V3 7 - storage bat-
tery switch; 8 - rheostat switch; 9 - rheostat 5 -
20 Ay 15 V; 10 - storage battery

Signal lamps 6 indicate that the generator is
in ordef; with the generator running the filaments
of these lamps should be uniformly lit.

Before the checks, warm the regulator in a
thermostat for 15-18 minutes at 50¢3 °C, delivering
& 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. -

Carry out the checks and adjustments immediat -
ely after warm-up.

2nd stage tests. Run the generator rotor at
83.3 s~ (5000 rpm). Adjust the generator loading
current of 2-12 A with rheostat 9. Check the gene-
rator voltage which must be 14.2 + 0.3 V. If it ig
different, stop the generator, digconrect the
storage battery, remove the‘régulator cover and,
bending bracket 12 (Fig.?-10) weaken spring 11 (if
the voltage is too high) or increase its tension
(if the voltage is too low). Replace the regulator
cover and recheck the 2nd stage voltage.

After adjustments of the 2nd stage, check the
1st stage immediately.

ist stage tests. At a rotor speed of 83.3 g~
(5000 rpm), adjust a loading current of 25-35 A
with rheostat 9 (Fig.7-12). The voltage should be
not more than 0.7 V below the value obtained dupre
ing 2nd stage adjustments.

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 li-
mits, stop the generator, disconnect the storage
battery, remove the regulator cover, loogen nut 6
(Fig.7-10) and shift bracket 8 a distance of O.1-
0.2 mm,

If the voltage is high, shift the bracket
down and vice versa. Simultaneously shift bracket
7 80 as to retain a clearance of 0.45+0.1 mm bet-
ween the 2nd stage contactz. Meanwhile see that
the axez 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, recheck
the 1st and 2nd stages of the regulator and, if
necessary, repeat the adjusting operations.

Upon completion of adjustments clean the re-
gulator 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 syste-
matically on the car, check the regulator, without
removing it, under the following conditions:

~ the storage battery should be fully charged;

- all the consuming units except the storage
battery and ignition system should be disconnected;

- the engine speed should be 2500-3000 rpm.
Measure the voltage across the battery terminals
with a voltmeter. If it 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 recheck the voltage.

If the voltage in the second case is again too
high, the 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 internal parts.

The causes of defects may be as follows:

1+ An open in the thermal-compensating resis-
tor 2 (Fig.7-11) or in the regulator winding; in
this cage the voltage cannot be regulated and rises
excessively. This defect can be discovered by mea-
suring the resistance between "15" terminal and the
"ground" (base) with an ohmmeter.

2. An open in the winding of the choke or in
additional resistor 4; in this case voltage regu-
lation 1s unsteady and fluctuates sharply.

This defect can be identified by checking the
electric resistance between terminals "15" ang "6Pn
with the contacts of both the 1st and 2nd stages
open.

3. Soiling, burning or oxldation of 1st and
2nd stage 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 "67" terminal or else in the generator
field winding. Foreign matter may penetrate into
the regulator due to wrong installation or damage
of the sealing gasket between the regulator cover
and base also when the gasket 1s made of a wrong
material and fails to ensure adequate tightness
or liberates volatile substances.
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" If the contacts are found damaged, 1% is good
practice to check the circuits for shorts end cor-
rect. copnections of wires and the condition of the
generator.

Repairs

The regulator should be repaired as an excep-
tion only; as a rule, it must be replaced. Deserib-
ed below are some of the permitted regulator repalr
operations: g

Reélacing the cover and gasket. When instal—-
1ling a new cover see that both the cover and its
gasket are perfectly clesn znd the gasket occupies
a proper position.,After installation draw up the’
screws all the way.

If dirt is detected irside the regulator body,
clean the regulator contacts and ‘obher parts.

soldering the faulty connections. Solder the
copnections with a neutral flux and take care not
to overheat the insulation. After soldering remove-
the surplus flux since the remsining flux will
- evaporate under the effect of heat liberated by
the operating regulator, and golil the contacts.

Gleaning.the'eontacts. To clean the conbacts,
teake off the armature spring and; loosening nut 6
-(Fig.7-10),‘1iff somewhat 1st stage stationary
contact bracket 8.

Using & flat barette file, dress neatly the
contacts, removing the burnt matter and oxides
throughout the contact surface. The f£ile should be
perfectly dry, washed in clean alcohol, gasoline
or, even better, in trichloroethylene. The cratera

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 cleaﬁ,air.

Put the armature spring back in position.

Moving the bracket of the 18t stage stabtion-
ary contact, adjust the armeture-to-core gap to
144+0,07 nm, ensuring proper youching of the con-
tacts. .

Moving the bracket of the 2nd stage station-
ary contact, adjust the gap between the 2nd stage

‘contacts %o 0.45+0.1 mm, ensuring proper touching

of -the contacts. Tighten nut 6.

Put in place the gasket end cover then check
the regulator on the stand and adjust it, if npe-
cessary.

Cleaning the voltage regulator. If some fore-
ign matter gets-inside the regulator after the :
cleaning of the contacts; wash the regulator with
alcohol or clean 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 SIGNAL LAMP

REIAY

The relay, Type PC-702, switches on the sig-
pal lamp on the instrument penel when the genera-—.
tor voltage,beéomes too low for -charging the stor-
* age battery. The relay is installed in the engine

compartment, on the upper part of the R.H. wheel
mudguard.

When the generator is in operation, the re-
lay winding is supplied with the rectified phasge

voltage of the generator. This voltage is approxi-
mately a half of ‘the gemerator voltage. If the volt-
age between generator terminal 50" and "ground" is
158 - 14.5‘V, the rectified phase voltage is 5 =
7 V. ' ‘

The relay contacts close the supply circuit of
signal lamp 6 (Fig.7-5). When the ignition switch
is turned on but the engine and generator are still
inoperative, the relay contacts pass the current

from the storage battery amd the lemp is.alight.

After engine starting and on the.moving car
the lamp should go out because the rectified~phase
voltage should attract the relay armature to the
core thus opening the relay contactse

If the signal lamp fails to go. out after en-
gine starting and on the move, this may be caused
by some feult in the gemerator or regulator or in
the relay proper (an open in the,ﬁinding,Aetc.).

Réferen09 Data

Contact-opening voltage, WV eeeeseres 503404
GContact-closing voltage, *V eeesscass 0e2 = 15
Winding resistance at 20 °C, @ veee 29%2

——————————————

At 2545 °C, -

STARTER

Specifications

Rated vol'l;_a'ge, V ececcensssesrecosssssee 12. s
medpmmr,kw.n.".“.n.”.".u..1J

Current draw at meximum power, A maX .. 260

Current draw at locked-rotor test,Asmex 500
Current draw at no-load duty, A;maX... 35

The design of the starter appears in‘Fis.7-15

‘and its eircuit diagram, in Fig.7-14.
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Fig.7-13. Btarter CT-221:

1 - drive pinion; 2 - overrunning c¢lutch roller;

3 - overrunning clubtch; 4 - carrier ring; 5 ~ rub-
ber plug; 6 -~ operating lever; 7 =~ drive end head;
8 - solenoid switch plunger; 9 - solemoid switch
winding; 10 - contact plate; 41 ~ solemoid switch 6
cover; 12 - conbtact bolts- 13 - commutator end

12

head; 14 - end head breke digc; 15 - armature 5
shaft brake disci 16 - armature; 17 - bearing y 7 SRR
bush; 18 - gtator winding; 19 - stator. A J s 13
pole; 20 — starter frame; 2 J S \\ 14
21 - limiting rings 1 \\‘,};‘“\\ .
22 - adjusting ring ' \,” 3 -. .
H o~ 16
'I ) _______ N :‘.\\ﬂ —.———"""T
\;-l IIII/ N (/1// _/ “__‘; 2 mmu} // B
Lt b= / =/ gﬂmft"z'ﬁ%% ,,// )
75777777 7 Akn wZé%Z%V =
p ) "" \\\“\\\ SSSSS
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o 19 18
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Fig.7~14. Starter Circuit Disgrem:
1 ~ ghbarter; 2 = ignition gwitch; 3 - generator;
4 - storage batiesy

Trouble Shooting

-Cause of trouble

l

Remedy

On Application of St

ter its Armabure Stand Still

Solenoid Switch

Inoperatlve

1. Storags battery faulty or completely run down

2. Heavy oxidsbion of battery Cerminsls and wire
elamps -locgening of wire clamps )
30 Shorted turns, earth fault or an open-in solepold
switch winding } .

4, Wire terminsl discomscted from solencid switch
terminal "50" or from ignition switeh

5. Faulty ignition ewitch contach unit falls to
cloge circuit between contacts "307 and “EQ”f

6. Jemming of -solemoi@ switeh plunger

4. Chapge or replasce battery

2. Clean battery .terminals and w‘re elamps, coab
with petrolatum. and tighten

3. Replace solenold switech

4, Restore comnsciion
5. Roplace ignition switch contacte

6. Romove golenold switch, check plunger for fres-
dom of movement ’

Op_Applicetion of Starter its Armaturse Roﬁaﬁes Slemly or
Not At All, Solenold Sﬁitch Operatss

1. Storage battery feaulty or dischmrgad

2. Battery terminals and wire clamps oxidized; wirs
clampg loose

3. Sclenoid switch conbact bolts oxldized

4. Wire tag nuts loose on solenoid switch contact
boltse

1. Charge or msplace battery

2. Clean battery terminals end wire clamps, coat
with petroletum and tighten sacurely

3. Dress contact bolts’

4. Tighten nuts

S 7



Continued

Cause of trouble ' Remedy

'

5. Burning of commutator, jamming or wear of brushes 5. Dress commutator, replace brushes

6. An open in stator or armature winding 6. Replace stator coils or armature

7. Shorting of commutator bars, turn-to-turn shorts 7. Replace faulty parts

in armature or stator windings, or earth fault

8. Earth fault of positive brush holder ' 8. Eliminate earth fault or replace commutator end
head

On Application of Starter its Armature Rotates but Flywheel
stands Still ‘

1. Overrunning clutch slipping 1. Check gtarter on stand, replace clutch
2. Clutch operating lever broken or its shaft 2. Replace lever or put in place its shaft
fell out i

3. Breaking of clutch carrier ring or buffer spring 3. Replace clutch

Abnormal Noise of Starter during Armature Rotation

1. Excessive wear of bearing or armature shaft 1. Replace armature bushes

bushes

2. Starter fastenings loose or drive end head broken 2. Tighten bolts or repair starter
3. Starter fastened out of true %, Check starter mounting

4, Loosening of stator pole (armature rubs against ‘4, Tighten pole screw

pole)

5. Damaged teeth of starter pinion or flywheel ring 5. Replace starter drive or flywheel
gear '

6. Pinion fails to disengage from flywheel: -

(a) jamming of operating lever (a) replace lever

(b) clutch seized on armature shaft splines (b) clean splines and coat them with engine oil
(¢) clutch or solenoid switch springs weak or broken (c) replace clutch or solenoid switch
(d) locking ring came off clutch hub (d) replace faulty parts
(e) solenoid switch plunger seized due to overheating(e) replace solenoid switch
(f) faulty ignition switch contact unit fails to (£) check opening of contacts in various positions
open contacts "30" and "50" ' of ignition key; replace faulty contact unit
Stand Tests and 11+5-12.5 Nem (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 tham 5 s with at
least 5 s intervals between successive applicati-
ons.

If the starter fails to rotate the stand

The efficiency of the starter can be determin-
ed by checking its electrical and mechanical cha-
racteristics on a stand.

The hookup for checking the starter on the:
stand is shown in Fig.7-15. The cross section of
the wiresnleading to the power source, ammeter and
to the contact bolt of the starter solenoid switch
.should be not less than 16 mz°.

The starter should be supplied from a fully (:) <:>
charged battery 6CT-55 or from a special source

ring gear or is noisy in operation, disassemble
it and exemine its partse.
20;
of power whose voltage drop curve under load cor-
responds ‘to that of the 6CT-55 battery.

®
N e
The temperature during the tests should be ® -

2545 °C and the brushes must be well seated on the

commutator.
Performance Test Fig.7-15. Starter Test Stand Hookup: .
Closing switch 5 and using a 12 V power 4 - voltmeter, scele limit nct under 15 V; 2 -~ star-
gource, apply the starter four times with diffe- ter; 3 - rheogstat 800 A; 4 ~ ammeter with 1000 A
rent brake torques, e.gs. 2-2.4, 5.5-6.6, 9-10.8 shunt; 5 ~ switch; 6 - storage battery
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Lock 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 1.4 kgf.m, respectively. Apply the starter
for not longer than 5 s.

If the torque is lower and the current is
highzr than the above~specified values, this may
be probably caused by shorted turns or earth
fault of the stator and armature windings.

If the brake torque and current draw are
lower then specified above, the cause may be oxid-
ation and soiling of the commutator, heavy wear
of brushes or weakening of their springs, jamming
in the holders, loose terminals of the stator
winding, oxidation or burring of the solenoid
switch contact bolts.

With the pinion locked, the starter armature
should not rotate. If it does, the overrunning
clutch is at fault. '

To remédy the defects, disassemble the star-
ter and replace or repair the damaged parts.

No-Load Test

Disengage the ring gear of the stand from the
starter pinion. Switch on the starter and measure
the current draw and the armature speed which
should be, respectively,not over 35& ani a}.}ia.;s

(SOOOtSOO rpm) at 11 - 11.5 V across the starter
terminals.

~ 1

If the current draw and the armature speed go
beyond the above~indicated limits, the causes may
be the same as in the previous test.

Solenoid Switch Test

Insert an ammeter into the supply current of
the solenoid switch winding, place a gasket
12.8 mn thick betwecen limiting ring 21 (Fig.7-13)
and the pinion and energize the solenoid switch.
The winding supply current should not exceed 23 A.
If it is higher, either the switch winding or the
starter drive is faulty.

Mechanical Test

Using a dynamometer, check the brush spring
tension which should be 10#1 N (1+0.1 kgf) for new
brushes. If the brushes are worn to a length of
12 mm, replace them, first seating them well on
the commutator. '

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 starter drive should move freely along
the splined shaft without perceptible jamming and
be pulled from the working to the initial position
by the return spring of the switch plunger.

.........

u‘i.l.
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Fig.7-16. Starter Parts:

1 - drive end head; 2 - rubber plug; 3 - operating
lever; 4 - sq@lenoid switch; 5 - stator poleg

6 - stator series winding; 7 ~ stator shunt wind-
ing; 8 - rubber plug; 9 - cover band; 10 - commuta-
tor end head; 11 ~ brush; 12 - brush spring;

13 - end head brake disc;.14 - frame; 15 - through
bolt; 16 -~ armature; 17 - pinion stop; 18 - over-
running clutch with drive pinion; 19 - thrust wa-
sher; 20 - adjusting washer
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When the drive pinion is turned in the normal
direction of the armature, the latter should stay
still. The torque required for turning the pinion
relative to the armature shaft should not exceed.
28 N.cm (2.8'kgf.cm)e

Repairsg

Defects and damage of the starter should be
put right by replaeing the faulty parts, The only
permissible repair operation is turning down the
commubtator.

Disassembly

Unscrew the nut on the lower contact bolt of
the solenoid switch and disconnect the stator wind-
ing terminal. Unscrew the solenoid switch fasten-
ing nuts and remove the ‘switch.

Ioosen the screw of the cover band on commut-
ator end head 10 and remove cover band 9 with its
‘gaaket. Remove tha brush terminal screws and teke
off the brushes.

Unsersw the nuts of through bolts 15, screw
out the latter snd remove drive end head 41 complete
with armature 16.

‘Detach the commutator end head from the frame.
Hemove rubber plug 2 of the lever from the drive
end head, undo and pull out the shaft of starter
opereting lever 3, take the lever and the armasure
from the end hesad.

To.rémove the starter drive from the armature,
take the.locking ring from under limiting ring 21
(Fig.7-13). The drive czn be disassembled after
removing the locking washer from the cluteh hub.

After disassembly, blow the parts with comp-
ressed air and wipe ther clean.

Inspection and Repairs

Armaturs. Using a megger or & 220 V test lamp,
check the armaturs‘yinding for earth faults.

The voltage is fed through thz lemp to the
commutator bars and the armature cere. If the lamp
is alight it mesans that either the armeture wind=-
ing or the commutator bars ere ‘shorted to the
ground. When the megger is used, it ghould read a.
resigtance of not lese than 10 k2 . The srmature
with an esrth fault ahould be repléced°

Using & speciel tester, check for shory cir-
cuitp between the armature winding sections or
comnmubster bars and for operns at the pointe where
the ends of the winding sections are soldered to
the commutator berg.: '

Examine the working surfece of the commutator
and check it for rumout reletive to the sheit
Journals (Pige7~17). If the commutetor ig solled. on
burnt, dress it with fire cbrasive cloth. If the

supface is bstv*l; dameged. or i%s runocut exceceds
0,06 mm, turn down the. commuiator om & lothe, bak-
ing care to resmove as 1ittle mesal as possible.
The minimum diameter to which the commutator may

Fig.7-17. Checking the Commutator Runout

be turned is 36 mm. After turning down, grind the
commutator with fine abrasive cloth.

Check the core for runout relative Lo the
shaft journals. Replace the armature if the runout
exceeds 0.0C8 mm, '

Examine the surfaces of the armature shaft
splines and journals. They should be free of scor-
ing, nicks end weer. If the shaft surface bears

_:yellow deposits from the pinion busgh, remove them

with fine abrasive cloth since they may cause jam—
ming of the pinion on the shaft.

Starter drive. The pinion teeth should he
free of considerable wear. If the engaging porti-
on of the teeth is nieked, grind the teeth with a
fine small—dlameter grinding stona» The pinzon
should rotate easily relative to the clutch hub
but only in the direction of armature rotation ab
engine startinge.

If the parts of the starter drive are damaged

" or considerably wora, replace the drive by & new

ONB e
Stator. Using a megger or a.220 V test -lemp,

check the stator winding for earth faults. The volt-

age is fed through the lamp to the common terminal
of the winding and to the starter frame. If the
lemp flashes up or the megger reading is under
10 ¥Q , also if the winding shows signs of over-
heating (darkened insulation), replace the winding.
70 replace the stetor winding coils, take off
the pole piecas by removing the pole screws with a
power serewdriver, Prior to removing the polie
pieces, match~merk both the frame and the poles so
as to reassemble them in their previous positions.
It is recommended that the winding be heated
t0 50 °C approximabtely before installation so as
to. meke it flexible. and facilitate its fitting on
ths poles. Fasten the poles by, tightening their
serswa as far as they will go in order to retain
the initial air gap between the armature snd the
poles (0.38 mm measured with a feeler gauge)e.
After assembly, check the inside dismeber.
between the poles; it must be 67.80 - 67.97 mm.
Besides; using & plug gauge of 67.66 mm diaﬁater,
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check the concentricity of the freme and the poles.
‘Being touchéd to the inside surface of the frame,
‘the. gauge should go in and turn freely betwsen the
poles. If this requirement is not satisfied, it
means that the starter was improperly assembled and
‘must again be §trippéd_down and reassembled.

Machining of poles is by no means permissible.

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 pres-
sing~in, ream out the new bushes to a diameter of
12.015*%+%15 1y, Before replacing the bush in the
commutator end head, take out the blank plug; hav-
ing pressed-in the bush, reinstall the blank plug
and lock-punch it at three points.

Check to see that the brush holders are reli~
ably secured on the commutator end head. The posit:
ive brush ~holders should have no sarth faults. The
brushes must be free to move in their holders. The

. brushes worn down to a length of 42 mm should be
replaced by new ones, carefully bedded on the com-

mutator. .

Using'a\dynamometer, check the brush spring

pressure; for new brushes it should be 10¢1 K
(ﬁ10.1 kgf). If necessary, replace the springs by

new ones. ‘

Solenoid switch. Check the switch plunger for
freedom of movement. Examine ths contacts. If they
are burnt, dress them with fine abrasive cloth or

a flat berette file. If the contect bolts are seri-

'ously damaged at the point where they touch upon

the contact plate, turn them through 180°.
Check the resistance of -the solemoid switch
winding, reliebility of its connections wi#h ter-

minal "50¢ and “"ground" and see that it shows no
signs of overheating. A& faulty solenoid switch
should be replaced by a new one.

Agsembly

Before assembling the starter, coat the he-
lical splines of the armature shaft and overrun-
ning clubch hub with engine oil M-IOTY, Iubricate
the bushes of both end heads as well as the pinion
with engine 0il; coat the earrier ring of the
drive with JImTON-24 grease.

Before assembly, check the end play of the ar-
mature shaft, firgt assembling the end heads, frame
and armeture and tightening the nuts of the through
bolts. The armature can be assembled without the
drive; end head 41 (Fig.7-16) can be assembled with-
out the lever. The end play of the shaft should be

.within 0,07-0.7 mm. It can be .changed by selecting
the required number or thickness of adjusting wa-

shars 20. .

Having installed the appropriate number of
adjusting washers, assemble the starter by revers-
ing the disassembly procedure.

Check the assembled starter on a stand.

IGNITION SYSTEM

The circuit diagram of the ignition system is
given in Fig. 7-18.

301K

® ® e
4 __ = (E)
-1 ©

ST B

Fig.7-18. Ignition System Cirouit Diagram°

4 - gpark plugs; 2 - ignition distributor; 3 - ig-
pition coil; 4 - ignition switch; 5 — generabor;

6 - gtorage battery ‘

Trouble Shooting

Cause of trouble

Remedy

Engine Fails to gtart

1. No current across bresker contacts:
(a) breaker contacts dirty, oxidized or stucks

(a) dress contacts and adjust contact gap; replace

bulges and craters on contacts due to erosion; exceg~ contact unit if spring is wesak

sively largé contact gap or weskening of contact
apring N
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Continued

Cause of trouble

Remedy

(b) L.T. wire tags loose or oxidized; wires broken
or shorted to "“ground"

(o) ignition switch faulby; -contacts "15" and "30/1"
fail to close

(4) breakdown of condenser (short circuit)

(e) an open in igpition coil primary winding

2., EBreaker contacts fail to opens

(a) breasker point gap out of adjustment

(b) heavy wear of breaker arm rubbing block or
bushirg

3, No H.T. supply to spark plugs:

(a) H.T. wire tags loose, broken or oxidized; wires
badly soiled or their insulation damaged

(b) central carbon electrode worn, damaged or aammed
in distributor cap

(¢) current leaks through cracks or burnt holes in
distributor cap, through carbon deposits or moisture
on inside surface of cap‘

(a@) current leaks through cracks or burnt holes in
distributor rotor

(e) burnt resistor in distributor rotor

'(f) an cpen or earth fault in ignition coil second-
ary winding
4, H.T. wires ccnfused in distributor cap sockets

5, Wrong sperk plug gap or oiling of spark plugs
6. Spark plugs damaged (eracked insulator)
7. Wrong igrition timing

(b) inspect wires and comnections, replace damaged
wires

(¢) examine switch and, if necessary, replace switch
or its conbtact unit

(d) replace condenser

{3) replace coil

(a) adjust
(b) replace contact unit

(a) inmspect and restore connections, clean or re-

place wirss
(b) inspect distributor cap and replace, 1f neces—

gary
(¢) examine cap, remove moisture and carbon depo-
sits; replace cap, if cracked.

(d) examine rotor and replace, if necessary

(e) replace resistor

_ (f) replace coil

4, Check and connect wires according to engine fir-
ing order (1-3-4~2)

5. Clean spark plugs znd adjust spark gap

6. Replace spark plugs by new ones

7. Check and adjust ignition timing

*Engine Runs Erratically or.stalls when Idling

1. Ignition too sarly

2. Excessively large spark gap

3. Breaker contact gap too small

4. Burnt resistor in distributor rotor

1. Check and adjust ignition timing
2., Check and adjust spark gap

%. Check and adjust contact gap

4, Replace resistor

Engine Runs Erratically at High Speeds

1. Weakening of breaker arm spring
2. Breaker contact gep too large
3, Weak springs of spark timer flyweights

Engine Missing at All Speeds

1. Faulty ignition wires. Loose wire fastenings or
oxidation of wire tags

2. Breaker contacts dirty, oxidized, stuck or dis-
placed

3., Reduced capacity or breakdown of condenser

4, Wear or damage of central carbon electrode in
distributor cap, weakening of its spring

5. Hoavy burning of central contact in distribdutor
rotor

6. Cracks, dirt or burning of distribator rotor or
cap )

7. BExcessive runout of distributor shaft, heavy wear
of shaft bushing

1. Replacé breaker contact unit

2. Check and adjust contact gap

3. Replace springs, check centrifugal spark timer
on stand

1. Inspect wires and connections. Replace damaged
wires
2. Dress contacts and adjust contact gap

S
4,

Check condenger and replace, if necessary
Replace distributor cap ‘

5, Dress central contact
6.

Ingpect and replace rotor or cap

7. Replacé igrition distributor
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Continued

Cause of trouble

Remedy

8. 0iling of spark plug or wear of electrodes; heavy 8. Examine spark plugs, decarbonize them, adjust

carbonization; cracked spark plug insulator

Lack of Power and Poor Pickup

1. Wrong ignition timing

spark gap, replace faulty spark plug

1. Check and adjust

2. Jamming of spark timer flyweights or weakening of 2. Inspect and replace damaged parts

their springs
3. Heavy wear of breaker arm bushing

Ze Cﬁeck and replace breaker contacts

Ignition Timing

To check ignition tiq}ng, there are three marks
1, 2, and 3 (Fig.7-19) on the valve gear 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 piston in No.1 and No.4 cylinders.

Ignition timing can be checked and adjusted
with a stroboscope in the following order:

- set the eccentric of the ignition distribut-
or octane selector to zero;

- connect stroboscope lamp "+" with ignition
coil terminal "+5" and conmect the “ground" clamp
with an unpainted surface of the car body;

- insert an adapter for the stroboscopic lamp
between the spark plug of No.1 cylinder and its
wire and make a chalk mark to render mark 4 more
conspicuous on the crankshaft pulley;

~ start the engine and direct the flashing
light of the stroboscope at the mark on the pulley;
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 ergine is idling.

To adjust ignition timing, stop the engine,
loosen the distributor fastening nut and turn the
distributor through the required angle. To increase

1 2 3 4

Fig.7-19. Ignition Timing Marks:

1 ~ 10° spark advance merk; 2 - 5° gpark advance
mark; 3 - O° spark advance mark; 4 - TDC mark on
crankshaft pulley

or decrease the spark advance angle, turn the
distributor body counterclockwise or clockwise,
respectively., Then recheck the ignition timing.

If a diagnostic stand with an oscilloscope
is availablé, it can also be used for an easy
check of ignition timing, following the instruc-
tlons 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 a compression
stroke begins in No.1 cylinder amd, continuing to
turn the crankshaft, align mark 4 with merk 2;

- turn the rotor to a position in which its
outer contact faces the contact of No.q1 eylinder
on the distributor cap;

- holding the distributor shaft against.turn-
ing, insert it into the socket on the cylinder
block to engage the drive gear;

- secure the distributor on the cylinder
block, install the cap, cormnect the wires, check
and adjust the ignition timing.

Checking and Ad;justing the Breaker
Point Gap

To check the bresker point gaps

~ get the gearshift lever to neutral;

- apply the parking brake;

- turning the engibe 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 is not within 0.35 and 0.45 mm limits,
loosen screws 21 and 25 (Fig.7-20), insert the
blade of a screwdriver into 3lot 26 and turn the
breaker bracket as required. After adjustments
tighten screws 21 and 25 all the way home.

Stand Tegsts of Ignition Units
Ignition Distributor

Caution

From 1980, the car engines fitted with car-
burettor 2107-1107010-20 may have Type 30.3706-02
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Fig.7-20. Ignition Distributor P-I25E:

4 - ghaft; 2 - oll-deflecting sleeve; 3 ~ spiral
stud; 4 - body; 5 - link; 6 - axle; 7 - breaker
movable plate; 8 — breaker cam; 9 - driven plate;

- 10 -~ driving'plate: 14 - rotor; 12 - central carbon
‘electrode; 13 - central electrode terminai; 14-po~
gistor; 15 - side electrode; 16 - cap; 17 - fly-
weight; 18 - octane selector. eccentric; 19 = ghaft
bushing; 20 - wick; 21, 25 - breaker contact .
bracket screws; 22 - breaker contact bracket;

23 - arm spring; 24 - breaker arm; 26 - bracket
‘adjusting slot; 27 = breaker contact pointss

28 - L.T. wire termipal nut; 29 -.shaft oiler

jgnition distributor with a vacuum spark timer and
with a different characteristic of the centrifugal
spark timer. The ignition distributor 30.3706-02
is shown in Fig.7-21.

Prior to mounting the ignition distributor
on the stand, examine the breaker contacts, see
that the breaker arm is-not jemmed on its shaft
and measure the contact préssurenwhich,should be
5-6 N (500-600 g£). ' “ L

Check the rubbing block of the breaker arm
for wear; if it is worn, set the required gap
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‘Fig.7-21. ignition Digtributor 30.3706-02:

1 - shaft; 2 - oil deflecting sleeve; 3 - wick;

4 - vacuum spark timer body; 5 - membrane ;

6 - vacuum spark timer covers; 7 - vacuum spark
timer rod; 8 - centrifugal spark timer supporting
plate; 9 - distributor rotor; 10 - gide electrode
with terminal; 11 - capj 12 - central electrode
with terminal; 13 - central glectrode carbon con-
tact; 14 - resistor; 15 - rotor outer contact;

16 ~ centrifugsl spark timer plate; 17 - flyweight;
18 - breaker cap; 19 - contact group; 20 - breaker
movable plate; 21 - contact'group screw; 22 =slot;
23 = condénser; 24 —'ignition distributor body

between the breaker contact poihts. If the arm
is jemmed on its shaft or its .spring is weak, ro-—
place the contact group.
If the breaker contacts are solled, stuck or
_eroded, dress them with a barette file. Never use
abrasive cloth nor other abrasives for this purpose.
After dressing, wipe the breaker contacts with
chamois leather soasked in gasoline. Then pull off
the breaker arm to allow gasolinevto evaporate and
wipe the contacts once more with dry chamois lea-
ther. The chamois leather may be substituted by any
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Pig.7~-22. Centrifugal Spark Timer Performance
Curve: ) .

a - ignition distributor P-125E; b ~ ignition
distributor 30.3706-02; A -~ gpark advance angle,
dege; n ~ distributor shaft speed, g~ (rpn)

other material which leaves no lints on the con~
tacts.

The contacts should touch each other through-
out their surface. If they are not in full contact,
adjust the position. of the fixed contact by bending
the bracket support. It is not permitted to bend
the bresker arm. ) ‘

wipe the distributor cap to remove any dirt
and oil. ' ] )

Lifting the distributor oap‘g little, check
to see whether the rotor contact faces the elect-
rode of the cap at the moment of opening of the

_ breaker contact points.

Performance check. Mount the distributor on
the test stand and comneot it to a variable-speed
motor. ' '

Mske necessary connections with the ignition
coil and storage battery; commect four terminals
of the distributor cap with four adjustable-gap
spark dischargers of the stand.

Set a5 mm electrode gap in the dischargers,
start the stand motor and rotate the distributor
shaft a few minutes in the clockwise .direction at
33.3 8 =1 (2000 rpm). Then increase the electrode
gap to 10 mm and look for internal discharges in
the distributor. Internal discherges can be notic-
ed either by sound or by weak and missing sparks
in the stand discharger. )

The operating distributor ahould meke 1o noise
at eny engine speed. .

Taking the automatic spark advance diagram.
Mount the distributor on the stand and connect it
in compliance with the stand instructions.

" Start the stand motor and rotate the distri-
butor shaft at 5 - 6.6 s~ (300-400 rpm)*. Watching
the graduated disc, note the degrees at which one
of the four spark occurs.

" Increasing the motor speed and taking the

‘Feadings each time after raising the speed by 3.3~

5 &~1 (200-300 rpm), determine the degrees of the
spark advence angle relative to the initial set-
ting at various distributor shaft speeds. Compare
the obtained diagrem with- that shown in Fig.7-22.

Checking the closed-contact angle. Mount the
distributor.on the test stend and remove the dist-
ridbutor cap. , :

Make the electric connections according to
the recommendations of the stand operating inst-
ructions.

Turn on the stand motor and accelerate the
digtributor shaft to 16.6 s~ (1000 rpm).

Msasure the cloged-contact angle on the
lighted portions of the scale; the angle should
be 55+3°.

‘Having checked the closed-contact engle.chsok
the angles between the contact-opening moments in
the cylinders relative to No.1 cylinder (asynchro~
nism); these énglaa should not differ by more
than +1° from the nominal values.

Checking the insulation resistance. The re-
sigtance of insulation between various terminals
and "ground" should be checked with a megger.
Measure the resistance between the breaker
L.T. termipal and "ground" with the breaker con-
tacts open«

The insulation resistance at 25t5 °C should
be higher than 10 MQ.

Cheokiqg the condenser. The condenser capac-
ity measured within a frequency renge of 50 -
1000 Hz should be from 0.20 to 0.25 uF. ’

*2.5 = 3.3 s~ (150-200 rpm) for ignition distri-
butor 30.3706-02,
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A : a sound engine and do not interfere with normal
functioning.of the ignition sysbtem.

0 After cleaning, examine the spark plugs and

adjust the electrode gap. Replace the spark plug,
-1 T \xt .\* L x\\<6°:1 " 4f the insulator is chipped or cracked or the weld

5 of the side electrode is damaged. :
AN |1 ~ The gap between the spark plug electrodes

A (0.5~0.6 mm) should be checked with a round wire

0 P feeler gauge included into the driver's tool kit.
(S& (%5) é%% »(ﬁﬁ) Do not check the gap with a flat feeler gauge since

this measurement will not include the crater on the
side electrode that develops in the course of spark

Fig.7-23. Vacuum Spark Timer Ferformance Curve
: plug operatione Adjust the gap by bending the side

30.3706-02:
A - spark advance angle, deg.; P - vacuum, GPa electrode only. The central electrode must not be
(mm Hg) bent as this may damage the ceramic insulator.

Tightness test. Screw the spark plug into the
corresponding socket of the stand and build up a
pressure of 2 MPa (20 kgf/cma) in the stand chamber.

Apply a few drops of oil 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 a torque of 32-40 Nem (3.2-4 kef. m)
with a torque-indicating wrenchj pressuretightness
in ensured by an elastic gasket of ‘the socket
. ) union. Set a 12 mm gap between the discharge elect-
(20 mm Hg) comparing it with the initial value. rodes (which corresponds to & voltage of 18 kV)

Compare the ‘obtained performance curve with that -, vy 2 .
chown in Fig.7-23. and build up a pressure of 076 MPa (61qgi/¢q ) w1thﬁ\

Adjust the timer performance curve by select-~ & pump: . .
ing the required number of adjusting washers in- Fit the termlnal-of 2 H'T' wire on the spark
serted between the timer spring and plug. plug and press the SWlt?h putton. :
See that the breaker movable plate returns The following conditions may be observed:

readily to the initial position after the vacuum 1. & good hot spark jumps across the sparic
ig relieved. ] plug electrodes as seen through the stand observa-

tion port. In this case the spark plug is consider-
Ignition Coil ed to be sound. ‘

2. Sparking takes place between the discharg-
er electrodes. If so, relieve the pressure and note
its value at which the spark plug starts producing
sparks. If'thls occurs at a pressure of 0.5 MPa
(5 kgf/cm ) the spark plug is’ consxdered sound,
if it occurs at a pressure of 0.4 MPa 4 kgf/cm )
and lower, the spark plug is defective and must be
discarded.

There may be several sparks on the discharger;
if there are no sparks both in the spark plug and
discharger, the fault lies probably with a cracked
spark plug insulator so that the discharge takes
place inside, between nground" and the electrode.
Such a spark plug 15 considered faulty.

Taking the vacuum spark timer performance
curve. Mount the igpition distributor on a stand
and make the electrical connections as prescrlbed
in the stand insgtructions.

Turn on the stand motor and rotate the dist-
ributor shaft at a speed of 16.6 s~ (1000 rpm).
Watching the graduated disc, set an arbitrary
ngero" at which a spark occurs in any cylinder.

Increasing the vacuum gradually, note the
number of spark advance degrees every 27.2 GPa

To check the ignition coil, make the follow-
ing tests.

The ohmic resistance of the primary winding
at 20 °C should be 3.07-3.5 2 and that of the
secondery winding, 5400-9200 €& . ‘ '

Insulation to "ground". The coil should
withstand a 1500 V, 50 Hz alternating current in
the course of 41 minute between the end of the
primary winding and the body without discharges.

The resistance of insulation to "ground®
ghould be equal o0, or higher than, 50 MQ.

Spark Plugs

If sparks are missing in one or more cylind-
ers, take care to examine the spark plugs. Ignitlon Switch

Before the test, clean the carbonized or foul- :
ed spark plugs by sand- and airblasting on &.spe-
cial installation.

If carbon deposits are light-brown in colour,
they may be left in place since they may appear in

" The ignitlon switch should be. checked for
proper functioning of the antitheft device and for
correct closing of contacts in various positions
of the key (Table 7-5). The voltage is fed from
the battery and generator to contacts "30" and
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Fig.7-24. Ignition Switch Contact Group:
1 - locking rod; 2 - wide lug

"30/1". The "16" contacts of the switch are out of
use. An additional plug "INT" is intended for
connecting a radio receiver.

The locking bar of the antitheft device should
extend when the key is turned to the PARKING (CTO~
AHKA ) position and removed from the lock; it should
be retracted when the key is turned from the PARK-~
ING (CTOIMA) to the OFF (BHKIIHYEHO) position.

When installing the contact unit into the
switch body, arrange the unit so that terminals
"15" and "30" are located at the locking bar side
(Fig.7-24) in which case the wide lug of the con-
tact unit will spap into the wide slot of the
switch bogdy. :

Checking‘the Radio Noise Suppressors

The radio noise suppressors include the H.T.
wires with a distributed resistance of 20004200
Q /m and a suppressor resistor in the distributor
rotor, rated 5000-6000 Q . The condition of these
elements can be checked with an ohmmeter.

Teble 7-5

Circuits Energized in Various Key Positions

Key position Energized conbtacts Inergized circuits
OFF (BHKTIMEHO) 30 and 30/1 - '
PARKING (CTOAHKA) 20-~-INT External lighting, windshield wiper, heater
30/1 - .
IGNITION RAXMI'AHVE) 30~INT External lighting, windshield wiper, heater
30/1 - 15 Ignition system, generator excitation, instruments,
direction indicators
STARTER (CTAPTEP) 30~INT External lighting, windshield wiper, heater
30/1 - 15 Ignition system, generator excitation, instruments,
) direction indicators '
30 - 50 - Starter
30 - 16 -
IIGHTING SYSTEM

A The external lighting circuit diagram and
the headlamp circult diagram are shown in Figs 7~
25 and 7-26, respectively.

® o

:
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Fige.7-25. External Iighting Circuit Diagram:

1%35%3(:> 1 -~ front lamps; 2 - storage battery; 3 - generat-

or; 4 - external lighting signal lamp; 5 — fuse

I‘:@@ block; 6 — stop light switch; 7 - external light-

ing switch; 8 - ignition switch; 9 - backing

light switch; 10 - tail lamps; 11 - licence plate

lamps
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Fig.7-26. Headlamp Circuit Diagram:
1 - headlamps; 2 - fuse block;’ % -~ headlamp upper
boam signal lamp in speedometer; 4 - headlamp

@ B 3 "' ] lower beam relay; 5 - headlamp beam changeover
® ® v] \ld - switch; 6 - headlamp upper beam relay; 7 - gone-

A3 al . INT P - » . G -
Ei By /4 —H |:§\_ rator; 8 ~ extermal lighting switch; 9 = storage
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battery; 10 - ignition switch

Trouble Shooting

Cause of Trouble . I Remedy .

Individual Bulbs Inonerative

1. Fuges blown out 1. Check and replace fuses
2. Bulb filaments burnt out ' 2. Replace bulbg
3, Wires dameged, their terminals oxidized or con=- 3. Inspect, replace damaged wires, clean terminals

nections loosened .
- Btop Iight Inoperative
stop light switch faulty ' Check with test lamp, replace faulty switch

‘'Headlamp Lower and Upper Beams Cannot be Changed Over
1., Lower and upper beams relay faulty Te Adaust or replace relay
2. Oxidation of switch contacts . 2. Replace three-lever switch .

Direction Indicator and Headlamp Changeover Switch Ievers
Psil to be Fixed in Pogition '

1. Iever lock ball has snapped out 1. Replace three-lever switgh
2. Damaged sockets of lever locks . 2. Replace three-lever switch

Direction Indicators Fail to be Canceled Automatically on
Completion of Turn )
‘1, Direction indicator lever return mechanism jamining 1. Replace three-lsver switch
2. Ings of direction inqic'ator switch carrier ring 2. Replace three-lever switch
worn or broken :

 Direction Indicator and ﬁeadiamp Switch Ievers Fail to Function
. , 3

1. Jamming of lever lock balls. 1. Replace three-lever switch
2. Jemming of direction indicator lever return 2. Replace three-lever switch
mechanisnm

Direction Indicator Signal Tamp Inoperative
1. Bulb filement burnt out 1. Replace bulb
2. Direction ind_icator and distress signal relg;y- 2. Replace relay-bresker
breaker faulty
- After Turpning on Direction Indicator Iever the Signal Lam;g is
onatantg,z Alight (Fails to Blink)

1. Bulb of front or rear direotion indicator burnt out 1. Replace bulb
2. Direction indicator and distress signal relay- 2. Replace relay-breaker
breaker faulty

~ loosen headlamp rim screws 3, turn the rim

Heoadlamps ) counterclockwise and take it off;
'Replacing the Bulb : - take out the light unit and replace the
: bulb.

To replace the bulb: ‘
= remove decorative facing 4 (Fig.7-27) on -
the front end of the body by turning out screws 5j

Put the light unit back in.position so that
its lugs énter the sockets of the headlamp inner
rinm,.
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Fig.7-27. Headlamp Aimings:

1 - horizontal adjusting screw; 2 = vertical
adjusting screw; 3 - headlamp rim screw; 4 — de-
corative facing; 5 - facing screw; 6 - headlamp
rim; 7 - light upit

Headlamp Aiming

The headlamps 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 headlamps are aimed by rotating

gerews 1 and 2 which turn the light unit in the ver-

tical and horizontal planes.

The best practice is to aim the headlamps with
the aid of portable. optical apparatuses. However,
if they are not available, this work can be dome
with the aid of a makeshift screen.

Put the empty car on a level horizontal floor,
‘5 m away from a smooth wall or some sort of a
screen (a sheet of plywood 2x1 m in size approxim-
ately) so that the car axis is square to the screen.
Before marking off 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.

Mark the screen as shown in Fig.7-28, drawing
an axial vertical line O and vertical lines A and B

Fig.7-28, HeadlampbAiming Diagram

passing through the points which correspond to the
headlamp centres. These lines should be symmetrical
with the fore-and-aft line of the car. Draw line 4
at the height of the headlamp centres above the
floor amd line 2 of the headlamp 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. headlamp with a 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 hsadlamps should coincide with
line 2 (Fig.7-28) while the points of intersection
of the horizontal and inclined portions of the hot
spots, with lines A and B.

Headlamp Relay

Reference Data

Relay cutting-in voltage at
2345.°Cy V, MAXIMUM eeceesscccccsscscsscece 8
Winding resistance at 20 °C, @ .eeceescese 8545
The lower and upper beams of the headlamps
are turned on by identical relays, Type 111.3747.
Together with the headlamp wiper and washer relays
they are installed under the instrument panel be-
hind the fuse block.

Three-Iever 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
casing;

- take off the instrument panel and discon-

‘nect the switch wires from the wire assembly of

the car;
- loosen the fastening clamp and take off ‘the
switch,

Distress Signal and Direction Indicator
Relay-Breaker

‘Relay~breaker 10 (Fig.7-29) provides for the
blinking light of direction indicators both when
indicating the turns and giving distress signals,
also for checking the condition of the direction
indicator bulbs. If these bulbs are sound, signal
lamp 11 will be blinking too. If the bulbs are
faulty (burnt or inoperative because of an open
in their supply circuit), the relay-breaker will
ensure constant light of the signal lamp.

The relay-breaker is fastened under the inst-
rument panel on a bolt welded to the wall of the
air intake box. A defective relay-breaker is not
subject to repairs and must be replaced by & new
one.

The relay-breaker makes the direction indica-
tor bulbs blink at a frequenmcy of 90+30 cycles per
winute under a rated load of 92 W, an ambient tem-
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Fig.7-29. Distress Signal and Direction Indica-
tor Circuit Diagram:

41 - front lamps; 2 - storage battery; 3 - genera-
tor; 4 - gide direction indicators; 5 - main fuse
block; 6 ~ additional fuse block; ¥ - ignition
switch; 8 - distress signal switch; 9 - direction
indicator changeover switch; 10 - distress signal
and direction indicator relay-breaker; 11 - di-

2@
OFLg]
.

07 P

rection indicator signal lamp in speedometer;
12 - tail lamps

perature from -20 to +50 °C and a voltage of 10.8 I -
to 15 V. 9 !
A circuit diagram of the relay-breaker is 11— 2 8

lustrated in Fig.7-30. -

R I2

510kl o
Fig.7-30. Distress Signal and Direction Indicator D1 K24T2 “""l TL0 D2 K224CA3
Relay Circuit Diagram . 154 32

HORNS

The car is fitted with two horns (Fig.7-31),
high-tone and’ low-tone ones. They are bracketed to
the radiator L.H. shield in the engine compertment.

The horn connection diagram is shown in Fig.7-
32.

-N

Fig.7-31. Horn:

1 - membrane; 2 ~ stationary contact holder;

% ~ diffuser; 4 - ring; 5 - movablé contact plate;
6 - body; 7 - core; 8 ~ adjusting screw; 9 - ad-
justing screw spring; 10 - bridge; 11 -~ horn fasten-
ing plate; 12 - yoke; 13 - armature

(:> (:) (:> P D ol <:> Fig.7-32. Horn Connection Diasgram:
\Ikil . <:> 9 1 1 - horns; 2 - horn switch; 3 - inspection lamp
@ ) E socket; 4 — fuse block; 5 - generator; 6 - storage
— | — n Y battery

22299;2-§3295595 by turning screw 8 in or out (Fig.7-31) until loud
Faulty operation of the horns can be caused by and clear sound is obtained.
a defective or jamming switch and by a defective If adjustments fail to eliminate hoarseness or
horn. ’ the horn produces intermittent sound, disassemble
To identify the trouble, examine the wire con- it and clean the breaker contacts.
nections and the switch contacts. Clean the con- When assembling the horn, take care to install
tacts, if necessary. The faulty switch or horn the previously removed gasket between horn membrane
should be replaced by new onese ‘ 1 and body 6 so ds to retain a clearance of Odl+
If the horn becomes weak or hoarse, adjust it 0.05 mm between the armature and the core.
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WINDSHIEID WIFER

Trouble Shooting

Cause of trouble Remedy

Viper Motor Inoperative, Fuse Intact

1+ Damaged motor supply wires, oxidation of wire terminals 1. Inspect wires, replace damaged ones, clean
terminals
2. Damaged wiper switch ' 2. Replace three-lever switch
3. Jamming of motor brushes, heavy oxidation of commutator 3. Inspect, eliminate jamming of brushes or
) replace faulty parts; dress commutator
4, Breaking of motor lead: 4, Inspect and solder up, if necessary
5. Open circuit in motor armature winding 5. Replace armature or motor

Wiper Motor Inoperative, Fuse Blown Out

1. Short circuit in motor armature 1. Replace motor or armature

2. Viper arms distorted and brush ageinst car body 2. Inspect, straighten arms or replace wiper
3. ¥iper blades frozen to windshield %+ Pull wiper blades off windshield

t. Foreign object in wiper mechanism 4, Inspect, remove foreign object

Wiper Motor Fails to Function at Intermittent Duty

1. Wiper switch damaged 1. Replace three-lever switch

2. Viper relay damaged:

(a) open circuit in relay winding (a) replace relay

(b) shorted wires on contact bracket (b) eliminate short circuit

(c) clearance developed between relay breaker contacts (c¢) eliminate clearance; replace relay, if
necessary

Wiper Motor Fails to Stop at Intermittent Duty

1. Burnt wiper brezier relsy winding 1. Replace bresker relay

2+ Cam of motor reduction unit gear fails to force off 2. Bend switch plate so that cam can force it
limit switch spring plate off

3. Burning of motor limit switch contacts 3. Dress switch contacts

4. Burning of wiper relay breaker contacts 4. Remedy defect, dress breaker contacts or

replace relay
Wiper iotor Stops at Intermittent Duty. Blades Fail to Park in Initial
Position

Oxidation or poor closing of limit switch contacts in motor Clean switch contacts or bend 1limit switch
plate

Wiper Motor Operating, Blades Stay Still

1. Broken teeth of motor reduction unit gear 1. Replace gear
2. Loosening of crank on reduction unit gear shaft 2. Inspect, tighten crank nut
Repairs Removal and Installation
The circuit diagram of the windshield wiper The windshield wiper is removed from the en-

is given in Fig.7-33.

The repairs of the windshield wiper are con-
fined basically to straightening the distorted
components of the leverage or replacing them with tery and wiper motor;
new ones. A faulty motor should also be replaced - unscrew the nuts of the arm pivots with the
by a new one. The only permissible repair operati- locating bushings;
ons on the electric motor are replacing the reduc-— - unscrew the

gine compartment as follows:
- remove the blades with the arms;
—~ disconpect the wires from the storage bat-

nuts of the motor bracket and
tion unit zear, armature and cleaning the commutator. take off the motor complete with the leverage.
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Put the motor on a work bench and remove the

leverzage.
To install, reverse the remcval operations.

Disassembly, Assembly and Inspection of

windshield Wiper Motor
Reference Data
Maximum effective torque on
reduction unit shaft*, N.m (kgf.m) .... 2(0.2)
Current draw* at a torque of 1 N.m
(0«1 kgfoem), Ay DIAXIMUIL eeeoscvssccssne 2.8
Reduction unit spaft,speed‘ at a
torque of 1 Nem (C.1 kgfom),
I rpin), WEinAMU eeeeseseessenssasescs 0483 (50)
Starting torque on reduction unit
shaft*, Nem (kzf.n), winloul c.eveeeses 12 (1.2)

*At 44 V and 25:10 °C in cold state,

Fig.7=33. Windshield Wiper and Washer Circuit Dia-
gram:

1 ~ windshield washer motor; 2 - windshield wiper
relay; 3 - windshield wiper and washer switchj;

4 - windshield wiper mctor; 5 - fuse block; 6 - ig-
nition switch; 7 - generator; 8 -~ storage battery

The M3-244 motor (Fig.7-34) is a D.C. machine
excited by permanent magnets and made integral
with a worm gear reduction unit.

To disassemble the motor, remove the screws
of reduction unit cover 1 and take off the cover
together with panel 2. Then remove the screws
which hold end head 16 to motor frame 7 and detach
the end head. Take out motor armature 8.

To remove reduction unit gear 3, unscrew the
nut of crank 9, take the locking ring off the
shaft and remove the shaft complete with gear and
washers from the frame.

After disassembly, blow the motor inside with
compressed air to remove accumulations of carbon
dust; then examine the brushes and the commutator.

The brushes should be free to move in the
holders and the brush springs should be intact and
sufficiently resilient. Clean the commutator with
fine abrasive cloth then wipe it with a clean rag
lightly coated with petrolatum. If the commutator
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, cleen them with fine
abraéive cloth.

Fig.7-34. Windshield Wiper Motor Parts:

1 - cover; 2 - panel; 3 - reduction unit gear;

4 - steel washer; 5 -~ textolite washer; 6 - re-
tainer; 7 - frame; 8 - armature; 9 - crank;

10 - lockring; 11 - protective cap; 12 - spring
washer; 13 - sealing ring; 14 - adjusting washer;
15 - thrust bearing; 16 - end head
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During assembly, pull the brushes away from
the commutator to avoid breaking them and damag-
ing their edges. Insert the armature into the
frame with particular care without bumping the ar-
mature against the pole pieces so as not to break
them.

After assembly, strike the motor frame with
a wooden mallet so as to allow the bearings to
seek their proper places, then check the motor on
a stand,

Windshield Wiper Relay
Reference Data

Number of operations per minute at 10-14 V
and a temperature from =20 t0 450 °C ...... 9-17

Electromagnet winding resistance, @
Breaker winding resistance, Q

eecesee 6642
P -

The PC-514 relay ensures intermittent operati-
on 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 bimetal-
lic plate of the breaker has not yet become heated)
the wiper blades may make up to four double strokes
in succession. ’

HEADLAMP WIFER

The headlamp wiper circuit diagram is shown
in Fig.7-35.

The headlamp wiper motor is made integral with
the reduction unit in one housing. The motor is
non-dismountable and should be discarded, when
faulty.

Motor Reference Data

Rated voltage, V eeeeesecccasscecnceses 12
Current draw* at a torque of 1 N.m

(01 kgfom), Ay NOL OVEr eoeeessceccsse 165
Number*of double shaft strokes per

minute at a torque of 1 N.m.

(001 KEEem) evvveesenancncsnsanncanseaes 5045
Swinging angle of output shaft ........ 65°+1°30!

*At 12 V and 25+10 °c,

OO @ & O

'LF'—'E

v

81 8 8 H
85 13 5 !

”‘E oL

Fig.?7-35. Headlamp Wiper and Washer Circuit Dia-
gram: .
1 - headlamp wiper R.H. motor; 2 - headlamp wiper

- and washer relay; 3 - headlamp lower beam relay;

4 - headlamp wiper and washer switch; 5 - wind-
shield washer éwitch; 6 - headlamp beam changeover
switch; 7 ~ external lighting switch; 8 - storage
battery; 9 - generator; 10 - ignition switch;

11 ~ additional fuse block; 12 - main fuse block;
13 - headlamp washer motor; 44 - headlamp wiper
L.H. motor

HEATER MOTCR

Trouble Shooting

Cause of trouble

Remedy.

Motor Inoperative

1. Wires damaged or connections oxidized

2. Heater switch damaged. No voltage on switch output

terminalg
3. Jamming or wear of motor brushes. Open circuit in
armature winding or oxidation of commutator

1. Inspect and restore connections. Replace
damaged wires
2. Examine switch. Replace, if necessary

3+ Check motor, repair or replace
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Continued

Cause of trouble Remedy

4, Barth fault in armature winding. Fuse burns out when 4. Replace motor

motor is turned on

Motor Armature Rotates Slowly

1. Commutator soiled or oxidized 1. Clean commutator
2. Shorted turns in armature winding 2. Replace motor
3, Armature shaft jammed in bearings 3. Disassemble motor, clean shaft journals
Repairs
When series resistor 2 is cut into the motor
Reference Data supply circuit, the armature shaft rotates at a

Rated voltage, V ecevcoccecccncceces 12 low speed. The resistor is secured by two spring
Rated power, W ecccscssscccscaccses 20 washers in the heater fan shroud. The resistor is
Speed of armature shaft with rated 1.5 Q. at 20 °C.

propeller at rated power,

As a'rule, the faulty motor should be replac-

s~1 (TPM) eeeeseeescacsscsccsscsnnes 50425 ed. The only permissible repair operation is dres-
(3000+150) sing the commutator.

Current draw at rated power, To disassemble the motor, turn off the screws

Ay NOL OVET 4ievessssseccconcscacss 405 of-end head 6 (Fig.7-37) and remove the latter.

Low speed of armature shaft with Then remove lock washer 1 from the armature éhaft

propeller, g~ (PPM) eevereeieennee 36.642.5 and take armature 4 out of the frame. To assemble,
(2200+150) reverse the disassembly operations.

Current draw ab 236.6 s~

Inspection of the heater fan motor is similar

(2200 rpm) of armature shaft, to that prescribed for the windshield wiper motor.
Ay NOT OVEL seveerocssenssccnssssce 267

The M9-255 motor is a D.C. machine with per-
manent-magnet excitation. The heater fan motor

connection diagram is given

Ora~ @™o
o )

in Fig.7-36.

(:) I P—odo— .<:) Fig.?-BG.'Hﬁater Fan Motor Connection Diagram:
1 - heater motor; 2 - series resistor; 3 - heater
switch; 4 - fuse block; 5 - ignition switch;

6 - generator; 7 - storage battery

=

QS
A
28 Al =
\ (\zzz

s

Fig.7-37. Heater Fan Motor Parts:
1 - lock washer; 2 - washer; 3 - frame; 4 - armat-
ure; 5 - retainer; 6 - end head
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INSTRUMENTS

Trouble Shooting

Cause of trouble Remedy

Instrument Fuse Repéatedly Blown Out

Breakdown of instrument-protecting diode Replace damaged. diode

Coolant Temperature Gauge Pointer Constantly
at_Beginning of Scale

1. Gauge faulty 1. Replace
2. Transmittexr faulty 2+ Replace
3. Wires damaged or wire terminals oxidized 3. Bxamine wires, restore connections .

Coolant Temperature Gauge Pointer Stays
Constantly in Red Zone '

1. Gauge faulty 1. Replace
2. Transmitter faulty 2. Replace
3. Transmitter wire shorted to “ground" ) %s Check, eliminate earth fault

Fuel Tevel Gauge Pointer Constantly at "O" Division

1. Gauge faulty 1. Replace

2. Wires damaged or wire terminals oxidized 2. Examine wires, restore connections
3. Transmitter faulty:

(a) transmitter flexible bus broken off (a) solder bus or replace transmitter
(b) open circuit in resistor winding (b) replace transmitter

(¢) poor contact of resistor sliding contact (c) bend contact as required

(d) leaky float (d) replace float

Fuel Ievel Gauge Pointer Constantly at 4/4 Division

1. Gauge faulty 1. Replace

2. Transmitter flexible bus shorted to fuel suction 2. Bend off bus

pipe

3. Transmitter wire shorted to "ground" 3e Check, eliminate earth fault

Fuel Tevel Gauge Pointer Returns to "0O" Division
when Tank is Full

Wrong installation of float travel stop (end of Bend stop 1-2 mm down
resistor winding)

Fuel Ievel Gauge Pointer Jumps and Falls Frequently
to "O" Division

1. Poor contact of trénsmitter sliding contact 1. Bend contact
2. Open circuit in transmitter resistor winding 2. Replace transmitter
Fuel Reserve Signal Lamp Constantly Alight
1. Flexible bus touches upon fuel suction pipe 1. Bend off bus
2. Transmitter wire shorted to "ground" » 2. Check, eliminate earth fauiv

Fuel Reserve Signal Lamp Fails to Iight Up

1+ Bulb burnt out 1. Replace bulb

2. Transmitter contacts oxidized. 2. Clean contacts

3. Transmitter contacts fail to close 3. Bend transmitter sliding contact
4, Broken wire 4. Replace damaged wire

0il Pressure Signal Lamp Fails to Iight Up Aftqr
Turning On 'Ignition Switch

1. Bulb burnt out 1. Replace
2. Transmitter faulty 2. Replace
3. Wires broken or wire terminals oxidized 3. Check, replace damaged wires, clean terminals
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Continued

Cause of trouble l

Remedy

0il Pressure Signal Lamp

Constantly Alight or Goes

Off at High Engine Speeds

1. Trangsmitter faulty
2. 0il pressure too low

Parking Brake Signal ILemp Fails to Blink

1. Replace
2. See "Engine' chapter
‘(Constantly Alight)

Open circuit in relay-breaker winding (between "-"
and "+" terminals)

Replace relay-~breaker

Parking Brake Signal Iemp Failgs to Iight Up

1. Bulb burnt out
2. Relay breaker contacts oxidized or open

3. Signal lamp switch faulty

1. Replace

2. Remove relay-breaker cover, clean contacts and
eliminate clearance between them

3. Replace switch

speedometer Inoperative

1. Loosening of nuts which fasten cable ends to
speedometer or its drive
2.-Breaking of speedometer drive cable
3. Speedometer mechanism deamaged
Speedometer Drive Cable

1. Check and tighten nuts

2. Replace cable
3. Replace speedometer

Noisy

1. Speedometer cable casing distorted (dented, bent,
etCQ)

2. Bending radiuses of speedometer cable smaller than
100 mm

1. Replace cable

2. Check and correct cable installation

Removing the Instrument Board

To remove the instrument board from the inst-
rument panel for‘replaeing a faulty instrument or
a burnt-out bulb, force off clamps 3 (Fig.7-38)
with a piercer 4 through special holes in the lower
part of the instrument.panel, disconnect the plug
connectors and detach the cable from the speédo-
meter.,

Caution

When removing the instrument board take a
note of'the'mannei in which the speedometer cable
has been laid; when installing the instrument
board position the cable in the previous'place to
as to avoid excessive bending.

Fig.7-38.

Removing the Instrument, Panel:
1 - instrument panel;

2 -~ instrument board;

3 = clamp; 4 - piercer
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The instrument illuminating and signal lamps
are removed from their holders complete with the
socketse.

Methods of Trouble Shooting
The instrument circuit diagram is shown in
Fig.?-39. The circult diagrams of the battery no-
charge signal lamp, marker light, upper beam sig-
pal lamps and direction indicator signal lamp are
given earlier in Figs 7-5, 7-25, 7-26 and 7-29.

Coolant 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 doss not deflect, remove the instrument
board, turn on the ignition switch and touch the
gauge terminal "V" to "ground". In this case def-
lection of the pointer will indicate that the inst-
rument is in order, but the wire between the gauge -
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 gwitch and discon-
nect the wire from the transmitter. If the transmit-
ter is faulty, the pointer will return to division
n5on,



Fig.?7-39. Instrument Circuit Diagram:

1 - 0il pressure gauge with low bressure signal
lamp; 2 ~ fuel level gauge with fuel reserve signal
lamp; 2 - parking brake signal lamp; 4 - tacho-
meter; 5 - carburettor cholke signal lamp; 6 - cool=
ant temperature gauge; 7 - brake fluid signal lamp;
8 ~ differential lock signal lamp; 9 - generator;
10 - storage battery; 11 - ignition switch;

12 - fuse block; 13 - differemtial lock signal

lamp switchj 14 - brake fluid low level transmitter;
15 - coolant temperature gauge transmitter;

16 - carburettor choke signal lamp switch; 17 - ig~
nition coil; 18 - parking brake signal lamp switch;
19 - parking brake signal lamp relay-~breaker;

20 - fuel level and reserve transmitter; 21 - oil
DPressure gauge transmitter; 22 - oil pressure sig-
nal lamp transmitter

If the pointer stays in the red zome, it means
that either the wire is shorted to "ground" or the
instrument is damaged. The condition of the gauge
can be checked by disconnecting the green wire lead-
ing from the gauge to the transmitter. With the ig-
nition switch turned on the pointer should return to
"50" division.

Fuel Ievel Gauge

The checking procedure is the same as describ--
ed above. It should be borne in mind that termi-—
nal "W" of the gauge transmitter is connected with
the wire leading to the fuel reserve signal lamp

~while the wire leading to the gauge proper is con-
i nected to ferminal N,
| If the gauge pointer stays constantly at the
ibeginning of the scale and does not deflect when
the wire disconnected from transmitter terminal
"I'" is touched to "ground", it is necessary to
check the gauge. For this purpose remove the inst-
rument board, turn on the ignition switch and con-
nect the "S" terminal of the gauge to "ground". If
. the gauge is sound, its pointer will deflect to
the end of the scale.
If the gauge pointer is constantly opposite

- I
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the 4/4 division, the condition of the gauge can
be checked by disconnecting from it the pink wire
leading to the "I'" terminal of the transmitter.

In this case the pbinter of the sound gauge should
settle 6pposite division "0" when the ignition
switch is turned on.

Oil Pressure Gauge

The checking procedure-is the same as describ~
ed above. When looking for the cauge of the
trouble,_connect the "HN" terminal of the gauge
to "ground" or disconnect from it the grey wire
with black tracer leading to the transmitter.

Instrument Checks

Coolant Temperature Gauge

"The gauge YK-193 functions in conjunction
with the transmitter TM-106. With the transmitter
resistance ranging from 640 to 1320 Q@ the poin-
ter should stay at the beginning of the scale, at
a resistance of 77-89 Q it should be at the be-
ginning of the red zone while at a resistance of
40-50 Q@ it should move to the end of the red
zone of the scale.

Fuel Ievel Gauge

The gauge ¥B-193 is used in conjunction with
transmitter BM-168 installed in the fuel tank.
Thig transmitter is also used to light up the -
fuel reserve signal lamp when 5.3-6.5 1 of gaso-
line remains in the tank.

With the transmitter resistance ranging from
285 to 335 Q@ the pointer should settle at the
beginning of the scale, at 100-135 @ it should
be in the middle of the scale and at 7-25 Q ,in
the end of the scale,

Oil Pressure Gauge

The gauge YK-194 incorporates a critical oil
pressure signal lamp turned on by transmitter
MM-120,

The gauge works jointly with MM3934 transmit-
ter which changes the resistance of the electrical
circuit in accordance with the changes of oil Pres-
sure in the engine lubricating system. At a trang-
mitter resistance of 285-335 Q the gauge pointer
should be at the beginning of the scale, at 100~
13592 , in the middle of the scale and at 0-25 Q,
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 en-—
gine ignition system.

The tachometer should be checked on a stand
simulating thé engine ignition system. Connect the
tachometer to the stand circuitry in the same manner
as on the car, set a voltage of 14 V in the primary
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_circuit and a 7 mm gap in the stand discharger. Rot-
ate the distributor shaft at a speed at which the
tachometer pointer moves to one of the ‘scale divi-
sions. At this instant check to see that the dist-
ributor shaft speed is within the limits specified
in Table 7-6.
Table 7-6
Tachometer Reference Data

Distributor shaft speed,
s~1 (rpm)

7.3-9.6 (440-550)
A4.4-17,5 (875-1050)
22.5-25.4 (1350-1525)
30.8-33.7 (1850-2025)
39.1-41.6 (2350~2500)
48,3-50 (2900-3000)
55.8=58.3 (3350-3500)
63%.3=70 (3800-4200)

Scale divisions, s~ V(rpm)

16.6 (1000)
33,3 (2000)
50 (3000)
66.6 (4000)
83.3 (5000)
100 (6000)
116.6 (77000)
133.3 (8000)

Speedometer

The speedometer CI-193 consists of a pointer-
type speed indicator showing the road speed in
kilometers per hour, an odometer and a trip coun-
ters ,

The trip counter can be reset t0 zero by ro-
tating counterclockwise the knob on the instrument
board.

To avoid damaging the counter, do not reset it
on the moving car. ]

To check the speedometer, compare its readings
with those of a referéncg speq@ometer. The speedo—‘
meter reference data are given in Table 7-7.

Table 7-=7
Speedometer Reference Data

Drive cable speed, s_q(rpm) Speedometer readings,

km/h
8.3 (500) 31-35

16.6 (1000) 62-66.5

25 (1500) 93-98

33,3 (2000) 124-=130 .
41.6 (2500) © 155-161.5

Checking the Instrument Transmitters

Fuel Ievel Transmitter

The BM-168 transmitter is fastened by screws
in the fuel tank.

The transmitter comprises a varisble resistor
of nichrome wire. The resistor slide is controlled
by a lever with a float. The short end of this
lever also carries a movable contact which switch-
es on the fuel reserve signal lamp when 4-6.5 1 of
gasoline remains in the tank.

With the empty tank the transmitter resistance
should be 315 - 345 @ ; it should be 108-128

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 cy-
linder head at the L.H. side of the engine.

The transmitter comprises a thermal resistor
whose electric resistance varies with the temperat-
ure of coolant. The transmitter reference data are
given below in Table 7-8.

Table 7-8
Coolant Temperature Transmitter Reference
Data
Temperature, Supply voltage, | Transmitter re-
°C v sistance, 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 MM393A transmitter converis pressure in
the engine lubricating system into electric re-
sistance. It is installed on the L.H. side of the

" eylinder block, The transmitter reference data are

given in Table 7-9.
Tgble 7-9
Reference Data

Pressure, MPa (kgf/cma) Transmitter resistance,

Q
0 0 290-320
Ou4 (4) 103-133
0.6 (6) 55-80

0.8 (8) 0-15

0il Pressure Signal Lamp Transmitter

. The MM-120 transmitter is installed on the
L.H. side of the cylinder blocke
The transmitter contacts should close and open
at a pressure of 20-60 KPa (0.2-0.6 kgf/cma).

Parking Brake Signal Lamp Relay-Breaker

The PC-492 relay-breaker ensures the blinking
light of the parking breke signal lamp. It is.sus-
pended from wires behind the instrument board.

The number of closing and opening cycles per
minute at a voltage of 10.8-15 V and a temperature
from 40 to +40 -°C should range from 60 to 120. The
resistance of the breaker winding is 26 Q.
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Section VIII
BODY

TROUBIE SHOOTING

Cause of trouble J ) Remedy
Dark Stains Over Entire Body Surface
1. Car washed with very hot water (over 80 °c) 1. Eliminate minor defects by polishing; repaint body
if heavily damaged

2. Ethylated gasoline and other paint-attacking 2. Polish body or repaint it, if necessary
materials used for removing protective wax coating

Pink Stains on light-Coloured Surfaces

Coolant spilled on body surfaces Polish damaged surfaces
Iight Stains on Dark-Coloured Surfaces

Effect of moisture during prolonged storage of car Polish damaged surfaces or repaint car body, if ne-
under airtight covers cessary

Epame] Paint Iost Initial ILustre

1e Wiping of car with dry rags 1. Polish dull surfaces, repaint body, if necessary
2. Prolonged exposure to sun light 2. Polish, repaint body, if necessary
3« Employment of paint-attacking materials for 3. Polish dull surfaceé, repaint body, if necéssary
. washing
Water Penetrates into Car Body
1. Clogging of water drain holes in windshield 1. Remove windshield, clear up holes or replace
weatherseal . weatherseal. When installing weatherseal, align its
holes with holes in body.

2. Poor tightness of antenna cable seal 2. Replace seal or coat it with nondrying sealing

' compound
3. Excessively large clearance around door perimeter 3. Adjust position of door and of lock thrust block
4, Crushed metal framework of door weatherstrip 4. Replace weatherstrip
5+ Valve for draining water from heater air intake 5. Set right vacuum booster hose

. box squeezed by vacuum booster hose

Door Opens with Difficulty

1. Bending of door lock thrust block retainer axle 1. Replace axle
2. Wear of thrust block retainer 2. Replace retainer
3. Wrong door position 3. Adjust door position

Door Lock Cannot be Iocked by Button or with Key

Upper end of outer remote control lever bears ' Bend off upper end of lever from handle shoulder to
againgt outer handle shoulder set a clearance of 0.5-2 mm between them

Door Fails to be Opened by Outer Handle

Excessively large clearance between door outer handle Bend upper end of lever to handle shoulder to set a
shoulder and upper end of outer lock control lever clearance of 0.5 — 2 mm
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Continued

Cauge of trouble , ‘ Remedy

Door Fails to be Locked

Door Falls O De OCIPL
1. Breaking or weakening of lock central shaft spring 1. Replace lock

or of outer control lever )

2. Loose upsetting of outer control 1ever. Iever 2. Remove lock and upset axle reliably
tooth fails to engage ratchet due to axial displace- )

ment of lever

3. Outer control lever jamming due to gumming of 3. Remove lock, wash and lubricate it
lubricant and dust

Tnner Handle Fails to Open Door Completely

Incomplete traveli of inner control lever due %o " Adjust position of inner lock heandle
insufficient travel of link
‘ 'Hood Lock Cannot be Opened by Handle from Inside the Car

14 Breaking of lock control cable 1. Replace cable
2. Lock control cable too long ) 2. Adjust cable length by its fastening loop on
lock hook

Hood Fails to be_Locked

1. Lock spring broken - 1. Replace spring

2. Lock control cable too short 2. Adjust cable length by its fastening loop on lock
) hook >

3, Lock displaced on car body - 3. Adjust position of lock

Roll-Down Window Glass Cannot be Fixed in Desired Position .
Window regulator spring brake broken Répiace window regulator

On Iifting Reke-Adjusting Handle, Front Seat _Back
Fails to Return from Reclined Position

Falls GO nmOLU D e

‘Breaking of mechanism spring Replace spring, check functioning of mechanism

Front Seat Back Fails to be Fix6d in Desired Pogition
Breaking of back retainer teeth ) Replace seat framework

© Difficult Ad ustmen‘b of Front Seat Position

1. Slides ,jainmed in rail guides due to lack of ) ‘4. Inbricate slides and guides
lubricant
2. Balls fell out of seat rails over ‘bent edges of 2, Disassemble seat rails, insert balls, agsemble )
slides and guides ' mechanism and bend guide and slide edges as requir-

ed. Replace seat raila if necessary

Hot Air Congtantly Sup_plied into Car Interior .

1. Heater-cock control mechanism faulty 1. Examine control mecha.nism, fasten link caaing
snd replace link, if necessary
2. Heater cock fails to shut off coolant flow 2. Replace cock
Only Cold Air Supplied into Car Interior
1. Heater cock fails to open due to breaking of 1. Examine control mec'han:lam, fagten link casing,
cock controls replace l:.nk, if necessary
2. Cock faulty 2. Replace cock '

nsufficient Air Sup_plz into Body Interior

Faulty cable control linkage of eir intake hatch 11d Examine control linkage, fasten link casing, replace
(114 closed) _ v link, if necessary.
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BODY SHELL - .

The design of the body shell and migcellane-
ous.sheet metal perts is shown in Figs 8-1, 8-2,
8-3 [}

4

1 - hood front reinforcement; 2 - hood panel;

3 -« hood diagonal reinforcements; 4 - hood rear
reinforcement; 5 — roof panel; 6 — body rear panelj;
7 - tailgate outer panel; 8 - tailgate inner panelj

Gauging and Straightening

A congiderable proportion of body repairs
falls to the crashed cars which in most cases
‘have to be checked for the geometry of the fasten-
ing points of the chagsig units and mechanisms
(Fig.8-4), '

. Ths equipment designed for. checking the datum
points is also used for repeirs in combination with
the fixtures for straightening the body.

The distorted surfaces are repaired by mecha—
nical or thermal treatment of metal and by filling.
the dents with guick~hardening plastics or selders.

~ The distorted surfaces are sfraightened, as &
rule, manually with the aid of special tools (me-
tal, plastic and wooden hammers, mallets and vari-
ous mandrels) snd fixtures.

Hot straightening is resorted to for contract-

ing heavily stretched surfaces of pamels. To rule

Fige8-1.

Body:

9 - body side; 10 - front door outexr panel;
11 - front door inmer pemel; 12 - door rail;
13 - front door extension; 14 - front fender;
15 -~ radiator grille panel

out sharp bulging and deterioration of mechanical
properties, the panels are heated to cherry red
colour (600-650 °C).

The ‘heated spot should not be larger than 20-
30 mm in diameter. , -

Contract the surface as follows:

~ heat metal with a gas burner from the peri-
bhery to the centre of the defective spot and flat-
ten the heated surfaces with a wooden maul and
hemmer on a flat backing or anvil; '

~ = repeat heating and upsetting operations
until the panel surface becomes smooth.

The distorted places on the panels can be
smoothed out with polyester putties, thermoplastié
cold-setting epoxy mastics and solders.

The polyester putties stick relisbly to the .
panels dressed to bright metal. These are bi-com-
ponent materials: unsaturated polyester resin and
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Fig.8-2. Body Parts:

4 - front fender; 2 - storage battery pan; 3 —dash-
board upper reinforcement; 4 - instrument panel
eross member; 5 - central pillar; 6 - rear wheel
outer arch; 7 - body side immer pamel;. 8 - floor
rear cross memberj; 9 -~ roof panel; .10 - windshield
frame; 11 ~ wheel splashguard; 12 - roof reinforce-
ments; 13 - rear pillar; 14 - floor rear panel;
15 - tailgate pamel; 16 - tailgate uppervcross

@ curing agent serving as a catalyst for rapid
hardening of the mixture, irrespective of the
thickness of the putty layer. The drying time is
15-20 minutes at 20 °C. Therefore, there is.no
'necessity;ih applying several layers of putty and
thus the time of its application-is reduced.

' The corroded surfaces of the body panels can
be repaired with cold-setting epoxy cements which
feature good adhesion, sufficient gtrength and are
eagy to apply to the damaged spots. S

‘The sealing cements are composed of ocuring
agents, plasticizers (to improve plasticity of re-
gin and impact strengtk of the hardened epoxy com="
pound), fillers (to diminigh shrinkage of resin
and to bring neaver the coefficients of thermal
expansion of resin and metal).

member; 17 - roof lining bow brackets; 18 - rear
wheel inner archj; 19 - floor and body side con~-
nector; 20 - floor cross member under rear seab;
21 - floor front pamel; 22 - floor cross member
under front seat; 23 - body front side panel;

24 - front fender mud guards 25 - dashboard; 26 —
front side member;'27 - radiator grille panel

solders I0C~18 or II0OC-20 are used to straigh-
ten the spots already filled with solder, to build
up the edges of parts and to fill up clearances.
To avoid corrosion it_is.bettef 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—-sghielded arc welding.

.Replacing the 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 inmer anticorrosi-
on coating and restore it, if necessary.

" TIn case of gserious distortions and fractures,
replace the fender. '
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Fig.8-3, Body Main Sections

Remove the bumper, hood and front door.

Using a 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 pneumatic grinder.

‘ Install the front door and a new fender and
fasten it with quick-detachable clamps.

Gas-weld the fender at points shown by arrows
in the Figure. Use solder bars J62, J63 of 2-3 mm
diameter as a filler 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 bet-
ween the fender and the hood and door over the face
surface should not exceed 5+2 mm.

Remove the hood'and the door.

Weld the fender with resistance welding at a
piteh of 40-50 mm to the front pillar, mudguard and

dashboard. It is also permissible to use gas welding
with brass solder or carbon~dioxide shield-arc weld-

ing with intermittent 10 mm welds appliqd~every 50~

60 mm. Weld the fender with semiautomatic src welde

ers using welding wire Mcs 08 TIC or Mcs 08 I2C, 0.8

mm if diametér. .
Gas-weld the fender to the body front panel

by flashing off the edges with an intermittent weld.

Replacing the Roof

As a rule, the roof of a crashed car has to be
replaced. ‘

Remove the tailgate, drip channel mouldings,
windshield, roof lining and accessories.

Place the new roof panel on the body and de-
termine the points where the pillars and roof side
panels have to be cut.

Cut off the roof panel along the lines shown
in Fig.8-5.

Detach the roof panel, remove the remaining
panel strips and straighten the distorted surfaces.

Dress the paint and prime-coat to bright me-
tal on the welded edges of the roof panel, wind-
shield frame, body side panels, roof side panels
and reinforcements.

Replace gaskets on the roof reinforcementse.

Install the roof panei, fasten it with quick-
removable clamps and gas-tack the banel at points
shown by arrows in Fig.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 hol-
es of 5-6 mm dlameter. T0 rule out distortion of
parts, work from the middle of the weld to the
right and left.

Dress the welds with an electric or pneumatic
grinder.
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Fig.8-4. Chagsis Mounting Points:

0 - datum lines; 1 - steering mechanism centre;

2 - axis of brake and clutch pedals; 3 - steering
shaft axis; 4 - rear shock asbsorber fastening
points; 5 - resr wheel axis; 6 ~ main muffler
front pipe'fastening points; 7 - main muffler
rear fagtenihg points; 8 - radiator lower fasten—
ing point; 9 - radiator upper fastening points;
10 - front suspension cross member fastening
pointa; 11 - differentiel centre; 12 - wheel
centre; 13 - sway é¢liminajor fastening points;

14 - power plant rear mount fastening points;

15 - transfer case fastening points; 16 - hand
brake fastening points; 17 - longitudinal radius
vod front fastening points; 18 - longitudinal
radius rod rear fastening- points; 19 - rear shock
absorber‘fastening points; 20 - transverse radius
rod fastening pointé; 21 - main muffler front
fastening points; 22 - main muffler tail pipe
fastening pointé; ‘
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Fig.8-5. Front Pender and Roof Panel Welding Con-
tours

Dots show resistance welding seams . Arrows show
.gas~-tacking points

BODY PAINT

Polisghing

If the lustre of the paint is slightly dulled,
or there are greasy stains, use car polish BA3-03.

When the paint has lost its lustre: but partly,

" rub the car with polishing paste BAB-2. It produc—
es a smooth glossy surface.

Before polishing, wash the car body carefully
and wipe it with a piece of clean flannel.

If the paint lustre is considerably worsened,
use polishing paste BA3-1, then paste BA3-2, .

The car polish BA3-03, pastes BA3-2 and BA3-1
do not make the flannel wheel oily and mix readily
with water.

Take care to mix the polishing paste before
application; if it becomes thick, dilute it with
water until a paste-like homogeneous mass is ob-
“tained.

Apply the polishing pastes in a thin layer
_and polish the car body in small portions.

Polisghing " can be done eibther by hand or me-
chanically, with flannel or fur wheels.

After polishing, wipe the surfaces with clean
flannel. '

. Repeinting with Synthetic Enamels

Wash the body with water. and remove the old
flaking paint from the defective surfaces with a
spattle or a brush.

~ Wet-rub the surfaces to be painted using
grinding cloth 63CHI or 55CAN (GOST 10054).
Poorly accessible places should be rubbed by hand.
If the surfaces are seriously corroded or the body
has . préviously 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 (GOST 3134~52) and apply sealing
compound "plastisol I~4A" to the welds and joints.
Remove surplus sealant with rags soaked in white
spirit. :

The surfaces not to be painted should be
masked with thick paper'and adhesive tape.

Using a paint gun, apply primer I'®-073 to6 the
surfaces dressed down to bright metal.

The viscosity 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
30-083 to the surfaces coated with primer ID-073
and to the replaced body parts and dry them at
90 °C for 60 minutes. Before applying primer \
30083, mix it with 3-4 % of catalyst (by weight).
The primer with.catalyst is fit for use in the
course of 7 hours. The primer viscosity should be

"23-25 8 at 20 °C as read by viscometer B3-4. The
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primer can be diluted with solvent P9-11B, xylene,
butyl alcohol and ethylcellosolv,

Cool down the body, wet-rub it with abrasive
cloth 63C8I or 55C4I1 , wash with water, airblast
and leave to dry.

Fill, if necessary, the rough surfaces with
putty MC-00-6 (GOST 10277-62), applying a layer
not thicker than 0.3 mm. If the putty is found %o
be thickened, dilute it with xylene.

Dry the body for 30 minutes at 18-20 °C. Flat-
ten the surface agein with emery cloth 55C4Il, wash
the body, airblast it and leave to dry.

Mask the non-painted surfaces of the body with
thick paper or adhesive tape and place it into.the
painting chamber.

Degrease the surfaces to be. painted with white
spirit and dry for 15 minutes at 18-20 °C.

Open the doors, hood and trunk lid and apply
two layers'bf enamel MI-197 from a paint gun, mak-
ing an interval of 7-10 minutes between successive
applications, to the internal painted surfaces of
the car interior, door frames, door edges, engine
compartment and trunk.

Apply three layers of MI-197 enamel to the ex~
ternal surfaces of the body, meking 7-10 minute in-
tervals between successive applications.

Dr& the paint coating at 90 °C in the course
of 1 h and cool it down under natural conditions.

If necessary, remove the surplus sprayed paint
with car paste BA3-2.

Before using the enamel, mix it with 3 % of
catalyst by weight. The enamel viscosity should be
20's at 20 °C as read by viscometer B3-4. Dilute
the enamel with solvent P-197 (GOST 18187-72) fol-
lowed by filtering it through screen No.015K
(GOST 3584=53).

If the 0ld paint should be removed, use paint
remover ClI-7. Apply the remover with a brush 2-3
times depending on the thickness of the old paint
and primer. The old coating will soften in 30-40
minutes after which it can be scraped off with a
brush or a spattle .

Wipe the surface with white spirit to take off
the remaining paint remover, wash with water abund-
antly and dry the body.

Painting the Individual Body Parts

After the replacement of individual body 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 33-083.

The preparation for painting and for the ap-
plication of enamel paint should go along the same
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
pillars, ‘as well as the joints of body parts in-
cluding, the sﬁot—welded seams.

. Corrosion is apt to spread intensively in the
boxed spaces and lower parts of the bbdy 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
f11ling the joints with sealing cements.

The materials used for anticorrosive treat-
ment are summarized 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 autopre-
servative can be used for application to the sur-
faces previously coated with nigroil and other oils
apd to the rusty surfaces. The required amount is
3 kge

The protective lubricant HIM-MI is used for
treating the boxed spaces. All the new cars are
treated with this lubricant..

The protective film coating HI'-2I6B is’ applied
to the car parts under the body.

The soundproofing bituminous sealant” HIM-1
is usged for ant;corrosive protection of the body
‘underside and for reducing the noise caused by
vibration. The sealant is applied by spraying or
by hand in a layer 4.5-2 mm thick. v

Plastigol JI-114 protects the body underside
against corrosion, abrasive wear and ensures
soundproofing. The thickness of coating is 1 -

1.5 mm. The best adhesion is achieved at room tem-
perature to primers 33083, ®I-093 and BKY -0207.

Plastisol J~4A is used for sealing the weld-
ed joints on the external zones of the bodys

The non-drying sealant 51-I'-7 seals the body
joints.

The internal spaces are sprayed over with anti-
corrosive materials by air or- airless spraying.

Air spraying with compressed air at a pressure
of 0.5 - 0.8 MPa is carried out with a spray gun
and -a réservoir, hoses and spray gun extension noze—
zles. The best coating is achieved by airless spray-
ing under a pressure of 4 - 12 MPa which makes it
possible to spray highly viscous materials.
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Table 8-1

Materials for Anticorrosive Treatment of Car Body

Viscosity, |Name of Drying conditions
Name Grade s, at 20 °C|thinner or temperature, | time, min.
read by solvent_ o
viscometer
B34
Sill preservative "Movil" 1540 White spi~ 20 20-30
rit, gaso-
line
Non-drying protective HIM-MT 45 White spirit 20 15
Tubricant
Protective film coating HI'-2I6B 18=22 'White spirit,20 20
gasoline -
Soundproofing sealant HIM-1 high- Xylene, 100-110 30. _
viscosity solvent (or 24 h at 18-20 °C) -
Elexible FPVC Plastisol high- - - 130 30
I-IIA vigcosity ’
Flexible PVC I~44 high- - 130 30 ;
: - viscosity ’ , /
Non-drying sealant - 51-T-7 high- - - -
: vigcosity

Anticorrosive Treatment of Boxed
Spaces

Inasmuch as treatment of boxed spaces calls
for the use of sophisticatéd/technélogical equip-
ment and for high-quality of work, this operation
is performed only at service stations.

| The procedure is as follows:

ﬁfy
1. Place the car on a 1ift, remove the parts
and upholstery that interfere with access to the
boxed spaces. '

2.‘Wash7the boxed spaces (Table 8-2), body
underside, wheel arches with water at 40-50 °C
‘through auxiliary and drain holes until the water
flowing out becomes clean. The ventilator glasses
should be closed and roll-down window glasses lift-
ed up all the way.

' 5. Remove any moigture that could have pene-
trated into the body and trunk, airblast all the
boxed spaces and the surfaces to which the antif
corrosive compounds will be applied.

4. Take the car to the anticorrosion-treating
chamber and put it on a lift. Spray the enticor-
rosive compound onto the surfaces shown in Figs 8-
6, 8-7 and 8-8.

5. Lower the car from the 1ift, and clean the
external surfaces of the body with rags soaked in
white spirit,

Restoring the Anticorrosive and Soundproofing

Coatings of Body Underside

_and Wheel Arches

In the course of service, the coatings on the
body bottom are subjected to the démaging effect
of gravel, sand, salt and moigture. As a result,
the sealant and primer are damaged and abraded.
The bare metal is attacked by corrosion.

With a view to soundproofing and anticorros-
ive treatment, the lower part of the body base
and side members are protected at the autoplant
with a layer of PVC plastic “plagtisol J-114" 1 -
145 mm thick on top of epoxy primer 30-083.
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Fig.8-6. Boxed Spaces (Front View of Body){
41 - body front upper cross member; 2 - headlamp

housings; 3 ~ body front lower cross member; 4
.under front fender; 5 - ouber sill;

6 ~ inner
sill

Table 8-2

Boxed Spaces Treated with Anticorrosive Compounds

Name of space

Where 1njeéted

Direction pf injection | Additional instructions

Body front upper cross
member

Headlamp housings
Body. front lower cross
‘member

Under front fenders

Door outer sills

Door inner sills.

Front side members
Front side
nectors
Middle and .rear side
members

Middle side member con-
nectors

Rear floor cross member

member con=-

Body rear lower cross
member

Body rear upper Cross
member

‘Between rear wheel ar-
ches and body sides
Door rear pillars

Door front pillars-

Door pockets

Through ‘two upper holes

In front (from ouside)
Through two holes for
installation of bumper
Through opening closged
with shield

Through six side holes

Through rear hole in sill

end )

Through bumper installa-
tion holes

Through holes on body

underside

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 lamps

Into openings in trunk

Through hole behind
pillax

Through two holes from
interior side

Through openings in door.

inner panel

Right and left

All over
Right and left

- All over

Forwerd and back

Along sill

Along side member
@iﬁ

Right and left

Forward and back

‘Right and left

Right and left

Right and left

Upward and right, left
All over

Downward

Downward

All over intermal
surface

Open engine hood

Remove headlamps
Remove front bumper

Removeé sealihg shield
Remove mouldingé and

fagteners’

Remove front bumper

Put car on 1lift

Put car on 1lift

Put car on. lift
Remove trunk lining
Pﬁt car on lift
Remove -tall lamps
Remove trunk lining
Remove lining
Remove ;iping

Remove door lining
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Fig.8-8. Boxed Spaces (Body Bottom View):

1 ~ front side members; 2 - front side member con-
nectorg; 3 - middle side members; 4 - middle side
ﬁember connectors; 5 - rear floor crogss member;

6 -~ rear side members; 7 - tailgate lower cross

Fig.8-7. Boxed Spaces (Body Rear View):

1 - rear side members; 2 - tailgaté upper cross
member (in slot with tail lamps removed); 3 - bet-
ween rear wheel arches and body sides; 4 ~ rear
‘side members; 5 ~ rear floor crosgs-member; 6 -door
rear pillars; 7 - door front pillers; 8 ~ door

member

If the-coating of plastisol J-11A is damaged
but the layer of primer remains intact, clean the
damaged surfaces of d%rt and apply plastisol to
the dry surface by airless spraying or with a
brush. Dry plastisol JII-A at 130 °C for 30 minut-
o6, : - )

It is also permissible to apply soundproofing
sealant HIM-1 which can be dried under natural con-
ditions.

Before restoring the coabting, put the car on
a 1ift, examine the body underside thoroughly and
determine the defects of the coating. Clean the
body underside of dirt, remove any rust with a
spattle, abrasive cloth or rust remover according -

' %0 the relevant instructions. Airblast the body

underside. ) :
Place the car on a 1lift in the rustproofing .
chamber and remove the wheels. '
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Close the brake drums and discs with protect—
ive housings, mask the propeller shaft drive, muf-
fler, cables and other surfaces not .to be treated,
using thick paper and adhesive tape.

Degrease the surfaces dressed to bright mebtal
with rags soaked in white spirit.

Coat the dressed surfaces with primer I'0-073
by spraying or with a brush and leave to dry for
5-10 minutes. Then apply a coat of sealant HIM-1
1 = 1.5 mm thick to the defective surfaces by
spraying or manually with a brush or a spattle.
The old layer of the coating should be overlapped
as little as possible. v

In cold season keep the sealant before use in
a warm room so that its temperature rises at least
to 20 °C. If the sealant is thickened, dilute it
with up to 3 % of xylene. '

‘ Clean the paint coating of surplus sealant
with rags soaked in white spirit.'Dry the sealant

at 100-110.°C for 30 minutes or at 18-20 °C for at
least 24 -h. :

Sealing the Body with Rubber Weatherstrips
and. Sealants

The body is sealed by various weatherstrips
(Fig.8-9), sealing compounds, rubber plugs instal-
led in auxiliary holes, .and by careful fitting of
the mating parts. .

When removing and installing the weather-—
strips, avoid corrugating and crushing their metal
reinforcements. :

The resistance spot welds joining the stamped
parts of the body fail to provide a tight Joint.
They are subjected to heavy corrosion, particul-~
arly at the bends of sheets with small rounding
radiuses and at overstrained points. )

The welded seams are protected at the Auto-
plant against ingress of moisture and dirt with
plastisol J~4A.

When replacing individual body parts, efter
welding and primecoating operations, coat the-
welds on both sides with plastisol J-#A and apply

Fig.8-9., Rubber Weatherstrips:

1 - ventilator glass; 2 - front door weatherstrip
carcass; 3 - weatherstrip edging; 4 - front door
freme weatherstrip; 5 —wroll-down glass weather—
strip; 6 - tailgate frame weatherstrip; 7 - side
window weatherstrip; 8 - roll-down glass lower

weatherstrip; 9 - windshield weatherstrip;

10 - drain pipe; 41 - hood weatherstrip; 12 - air
intake weatherstrip; 1% - front bumper connector
bush '
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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 corner joints of rear floor extensions with Tear
wheel arches, body sides and tailgate panel;

3 - corner joints of dashboard with floor sill;

4 -~ dashboard corner with body side front pillar
panel

DOORS

Removing and Installing the Front Door
Open the door all the way and detach the .

door check, driving out the pin which fastens thu
check to the body front pillar.

Fig.8-10. Points of 51-P-7 Sealant Application
(Front View of Body):

1 ~ front side member to radiator frame joint;

2 -~ front side member to dashboard joints; 3~ stor-
age battery pam to dashboard joint (at body in-
terior side); 4 - dashboard to body front strip
joints_(under the hood)

the non-drying sealant 51-I'-7 (Figs 8-10, 8-11)
at the cormers, between the following parts:

- door sills and the dashboard (at the body
interior side);

- dashboard and the front pillar panel and
the storage battery tray;

- front side-member joints with radiator
frame and dashboard;

~ dashboard joints with body front panel;

- rear floor and its extensions with rear
wheel arches, body sides and rear panel.

Holding the door open and using power screw-
driver 2 (Fig.8-12) remove screws 1 which-fasten
the door hinges to the body pillar and remove the
door.
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Fig.8-12. Removing the Fromt Dcor:

41 - hinge screw; 2 — impact screwdriver; 3 - hinge}

4 - Restrictor of door opening
Arrow shows direction of blow

To install the door, reverse the removal ope-
rations.

Before final tightening of the screws, adjust
the gaps between the door and the car body.

Digaggembly and Assembly of Front Door

Disassemble the door, if some of its parts
and mechanisms have to be repaired or replaced.

Turn off .the elbow rest screws, first taking
off plastic decorative plug 2 (Fig.8-13) of the
upper screw and remove the elbow rest.

Force off escutcheon 20 (Fig:8-14), teke out
cirelip 1 with remover tool 2.A.78034 and take
off glass 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 upholstery.

Iift the roll-down glass, turn off the fasten-

ing screws and remove the front and rear glass guide

TunsS.

Lower the glass, loosen the nut of the window
regulator tansioning roller, disconnect the cable
from the roll-down glags channel, slip the cable
off the rollers and take out the glass through the
lower opening of the QOor. Unscrew the nuts and
remove the window regulator mechanism.

Remove the 1oll-down glass weatherstrip and
the ventilator glass assembly by turping off its
screws.

. Unscrew lock-closing button 6 (Fig.8-15), re-
move the screws of bracket 4 of lock inner handle 1,
remove screws 3 (Fig.8-16) of the lock body and
take off the lock complete with the rods, first
disconnecting link 20 (Fig.8-15) from the lock re-—
lease carrier.

Unscrew two nuts and remove the outer handle
of the 'door.’ _

Remove two fastening bolts and take off the
door check:.

Assemble the front doors in the reverse sequ-
ence of disassembly operationse.

_When installing the window regulator, see that
the cable coils are not laid on ome another on the
drum. Adjust the tension of cable 2 (Fig.8-17) and
smooth functioning of the window regulator by shift-
ing the tqke—up roller; for this purpose loosen nut
3e )

Before installing the door lining examine the
plastic lining ho;ders.

Adjusting the Position of Front Door

Before adjjustments, mark off the contours of
the hinges on.the body pillar. Using impact screw-
driver 2 (Fig.8-12), loosen hinge screws e

Set the required external clearances by dis-
placing the hinges relative to the marked-off con-
tour and turn-in the screws. ‘

Adjusting the Door Locks

To ensure trouble-free operation of the door
lock, adjust the position of thrust block body 14
(Fig.8-15) first loosening its fastening bolts.

Before-adjus@mahts, it is practicablé to mark-
off the outline of the thrust block on the body
pillar.
_ If the door closes too tightly, shift the
thrust block outward and tighten the bolts.

Fig.8~13. Front Door, Inside View:

1 - elbow rest lower screwss 2 = élbow rest upper
screw plug. )

Arrows Show Location of Door Upholstery Holders
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Fig.8-14. Roll-Down Glass Regulator:

1 - cireclip; 2 - cirelip remover A.78034; 3 -glass
regulator mechenism; 4 - cable; 5 = upper roller;
6 - roll-down glass; 7 - roll-down glass channelj;
8 - cable holder; 9 - cable coupling; 10 - glass
channel bracket; 11 - lower roller; 42 ~ take-up
roller; 13 -'glass regulator mechanism body;

14 - drum with driven gear; 15 - drive pinion;

16 - drive shaft support; 17 - brake spring;

18 - spring brake carrier; 19 - body cover;

20 - escutcheon; 21 - drive shaft; 22 — glass re-
gulator handle

Fig.8-15. L.H. Front Door Iock:

1 - lock inner handle; 2 ~ inner handle facing;
3 - axle; 4 - inner handle bracket; 5 - inmer
bandle rod; 6 - lock-closing button; 7 - lock-
closing button rod; 8 - inner lock release lever;
9 - lock body; 10 - retainer spring; 11 - thrust
block retainer; 12 ~ rotor; 13 - central shaft

support; 14 - thrust block body; 15 - outer lock
release lever; 16 - outer lock relsase lever
spring; 17 ~ ratchet; 418 - ratchet spring;.

19 ~ lock releage shaft; 20 ~ lock release link;
21 - lock olpsing lever
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Fig.8-16. Front Door Lock Fastenings:
1 - lock~closing button; 2 - lock-closing button Fig.8-17. Adjusting the Glass Regulator Cable
rod; 3 - lock fastening screws Tension: ‘ ;
1 - roll-down glass chennel; 2 -~ cable; 3 - take=-
up roller bolt nut

Fig.8-18. Tailgate with Prop:

1 - gasket; 2 - hinge; 3 - glass wegt_herstrip;

4 - glass; 5 - door; 6 — door lining; 7 - sbrip;

8 - .washer; 9 - prop nut; 10 — body frame weather -
strip; 11 - tellgate gas-filled hydraulic prop -

Fig.8-19, Tailgate Lock:

1 - thrust block; 2 - thrust block sockeb;

3 - lock tenon; 4 - hook spring; 5 — lock body;
6 - tallgate lock handle; 7 - button; 8 - button
spring; 9 -~ hook )




If the door closes loosely, shift the thrust
block inward,

If the door sags after closing, move the
thrust block upward; if it rises after closing
(sagging when open), shift the thrust block dowm.

If it is difficult to open the door by inner
handle 1, adjust the handle pogition. For thisg pur-
pose, loosen the fastening screws and shift the
handle with the bracket as required.

Tighten the fastening screws after adjustments.

Removing, Instelling and Adjusting
the 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 nondismountable gas~filled
hydraulic props 11.

Detech the props from the tailgate, unscrew
the door-to-~hinge nuts and remove the tailgatbe.

When installing, adjust the position of the
tailgate in the body opening with the aid of the
oval holes for the hinge studs, then tighten the
nuts home.

» If the door lock closes with difficulty
(Fig.8-19), adjust it by shifting its body 5 or
thrust block,1 as required. ,

" Replace the gas-filled props by new ones, if
they fail to hold the door open.

HOOD, BUMEERS

Removing, Ingtalling and Adjusting
the Pogition of Hoocd
Open hood 3 (Fig.8-20), uncotter sxle 1 of
prop 2 and detach the latter from the hood.
Supporting the hood, - unscrew bolts 4 of the
upper links of hinges 5 and take off the hood.
' Install the hood in the reverse order of ope-
rations.
Adjust the position of the hood by the use of
enlarged holes in the hinges.

Adjusting the Hood Iock ‘
If the lock is not relisble in closing the
hood or opens with difficulty, adjust its positi-

on. (Fig.8-21). ~
Open the hood, mark off the contours of lock

body 1, loosen the fastening nuts and shift bhe
lock body in the required direction, using the en--
larged holes. )

Tighten the fastening nuts and check the per-
formance of the lock,

Bemoval and Installation of Bumgers

The bumpers (Fig.8-22) are made of aluminium
shapes whose face wall is provided throughout the
length of the bumper with black rubber strip 9
and the ends of the bumpers are fitted with black
plastic side covers 6, )

Each bumper is held to the body by two bolts;
to_remove'the bﬁmper, these bolts must be unscrew-
ed.

Install the bumpers in the reverse order of
operations.

Fig.8~20. Removing the Engine Hood:
1 = prop axle; 2 - prop; 3 - hoods
4 <« hood bolt; 5 - hings



Pig.8-21. Hood Locks o
1 - lock body; 2 - spring; 3 - ejector; 4 -~ hook;
5 - control cable; 6 - control handle - '

Fig.8-22. Front Bumper Assembly:

1 - bracket; 2 - fastening bolt; 3 - comnector;
4 - pubber bush; 5 - tow lug; 6 ~ side plastic
cover; 7 - bumper; 8 - rubber strip holder;

9 - rubber strip '

WINDOW GILASSES, WINDSHIELD AND
HEADILAMP WASHERS

Replacing the Windshield
To take out the damaged glass, remove the
wiper arms, weatherstrip edging and, pressing the
upper corners of the glass, push it outward. An as-
sistant should support the glass from without (Fig.
8-23) ‘

Fig.8-23. Removing the Windshield

To install the windshield:
- wash the recesses of weatherstrip 9 (Fig.8-
9) with gasoline; ‘
- glip the weatherstrip with the edging on the
glass; .
s - usingra screwdriver, insert installation
‘. cord 1 (Fig.8-24) into the recess by which weather—-
" gtrip 2 is slipped on the body £langes;
' = fit the glass into the body opening and pull
at the ends of the cord from inside the body until
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Fig.8-24. Installing the Windshield:
41 - installation cord; 2 - windshield weatherstrip

the weatherstrip snaps in position. The assistant
should press the glass gently from outside.

Replacing the Side and Tailgate Glasses

To remove the glasses, take off the weather—
strip edging and, preséing‘the lower corners of the
glass, push it outward. An assistant ghould sup-
port the glass from without.

Installation of the glasses is similar to that
of the windshield.

‘Windshield and. Headlemp Washers

A schematic diasgram of the windshield and
headlamp washers is shown in Fig.8-25.
A The cars of early manufacture were provided
with washers (Fig.8-26) of a tentabive version.
" 7The washers are provided with n&hézgturn val-
ves between the pumps and nozzles; they rule out.
leaks of the fluld after the washer has been stop=-




Fig.8-25. Windshield and Headlamp Washers, Diagram-
matics .

1 - fluid tank; 2 - headlamp washer pump; 3-wind-
shield washer pump; 4 - windshield washer nozzles;
5 - headlamp washer nozzles; 6 - nozzle Tee pipes;
7 - non-return valves; 8 - Tee pipes assembled
with flow restrictors

Fig.8-26. Windshield and Headlamp Washers, Diag-
rammatic. Tentative Version:

1 - headlamp washer tank; 2 -~ headlamp washer

pump; 3 = windshield washer nozzles; 4 - Tee pipes;
5 -~ headlamp washer nozzles; 6 — windshield washer

tank; 7 - windshield washer pump; 8 - non-return
valve '

ped; this saves time for filling the tubes when
the pump is restarted. .
Due to a considerable resistance of the non-
return valves the washer pump may fail to draw in
the fluid; to counter this contingency, Tee-pipes
8 (Pig.8-25) complete with flow restrictors &nd
drein pipes are provided. Flow restrictor 2 (Fig._
8-27) allows free passage of air from the tubes

Fig.8~-27. Tee Pipe with Flow Restrictor:
1 - Tee pipe; 2 - flow regtrictor

S KX
9.9 8'a%a> 0.0 cavar. Wavive avivava? t

Fig.8-28. Washsr Pump:

1 - ‘electric motor; 2 - tank cover; 3 - coupling;
4 -~ fluid feed pipe; 5 - pump casing; 6 - rotor
shaft; 7 - rotor shaft suppart; 8 - rim with filter
screen; 9 - rotor )

and passes but a small amount of fluid delivered
by the pump.

Removing and Installing the Washer
~Zump ,

Disconnect the electric wires from motor 1
(Fig.8-28) and take the tube from the pipe union
of the washer pumpe.

Turn cover 2 with the electric motor counter—
clockwige and take them off complete w_ith the pump
from the tank.

To install, reverse the removal operations.

Disassembly and Assembly of Washer e
' Pamp
"The pump and electric motor (Fig.8-28) are
fastened by screws and nuts to cover 2.
To disassemble the pump, turn off the screwé,
remove the motor and cover, detaching fluid feed
pipe 4.
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* shaft with the rotor. _ _
1 To agsemble, proceed in the reverse sequence

of operations.

Removing and Installing the
Windshield Washer Nozzles

X

Saated.eleY

S
oo
QRS
3 7

//’IIIIIII,III/’I///

\ If the nozzles become clogged, remove and dis-

agsemble them.
" Squeeze lightly plastic bushing 3 (Fig.8-29)

TS

7%
o

rorabsY;
R

§ at the side of the alr intake box, then hook the
'4 bushing from above with a screwdriver and, apply=-
ing a certain force, take out the mozzle complete

with the bushing.
Turn off screw 2, clean all the parts thoro-
ughly and airblast body 4 and atomizer 1.

Fig.8-29. Windshield Washer Nozzle: Insert bushing 3 into the hole in the car
1 - atomizer; 2 - screw; 3 — bushing; 4 -~ nozzle body. Then insert smartly the nozzle into the bush-
body with pipe union ing so that the slot of body 4 engages the bushing
edges. )
Insert a pointed tool under the edge of rim 8 Check the functioning of the nozzle.
and take it off complete with the filter screen. Adjust the direction of fluid spray by turning
Remove coupling 3 and, tapping gently shaft the body in the bushing and turning atomizer 1
6 of rotor 9, push out support 7 and take out the with screw 2 loosened.

INSTRUMENT PAREL

Remove the lining of the windshield pillars,

Removal and Installation ‘ the steering column casing and the instrument
Disconnect the "ground" wire from the storage board (see “"Electrical Equipment") and disconnect
battery. the plugs and sockets of the wire assembly.
]

Fig.8-30. Instrument Panel:.

1. - agh tray and heater lever facing; 2 - ash tray; 8 j.loudspeaker facing; 9 - radio set panel facing;
% - glove box casing;.4 - glove box lid hinge s 10 - instrument board; 411 - instrument panel;’
5 - glove box 1id; 6 ~ shelf; 7 - radio set pamel; = 12 - deflector pipe; 13 - deflector’
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Fig.8-31. Instrument Panel Fastening Pointa:
(Shows by arrows)

Pull out the knob of the instrument lighting of the upper knob and the upper part of.the lower
switch, unscrew the nut and take off the switch. knob, using a flat sharp tool. ‘ '
Remove package shelf 6 (Fig.8-30) and radio
set panel 7, first turning off their screws; dis~ Remove four lower screws (Fig.8-31) that fag-
connect the wires from the radio séf,,cigarette : ten the instrument panel to the body front cross
lighter, headlamp wiper and washer switch, and member, then turn off the four upper nuts which
from the distress signal switch.. . hold the panel to the dashboard; reaching through
Remove the fagtening screws and take out the openings of the glove box, and take off the
glove box casing 3. instrument panel. :
Remove the knobs from the heater control . .
levers; for this purpose bend off the lower part To install, reverse the removal operations.
SEATS

12 Fig.8-32. Segts:

1 - front seat back padding; 2 - head rest lock;

3 -~ bead rest carcass; 4 - head rest padding;

5 - head resb carcass strip; 6 - guide pipe; 7-seat
upholstery; 8 - seat upholstéry backing; 9 ~ seab
back retainer; 10 - rear seat back shackle; 11-seat -
back bage; 12 - seat cushion base; 43 - matb 3

14 - rear seat cushion padding; 15 - back frame;

16 ~-front seat facing; 17 -yseét.cpshion spring;
18 - front seat carcass; 19 - front seat cushion
padding '
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Fig.8-33. Front Seat Adjusters:

1 - front seat rramework; 2 - horigontal adjuster
handle; 3 - back rake adjuster threaded rod;

4 - back raeke adjuster lock; 5 - spring; 6 - rod;
7 - cotter piny 8 - horizomtal adjuster catch;

Removal and Ingtallation

Front geats. To take out the seat (Fig.8-32),
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 ope-
rations.

Rear seat. Porce off seat back retainers 9
(Pig.8-32) and secure the back with the strap lo-~
cated under the cushion. Unscrew the bolts that
fasten the cushion hinges to the floor cross member
and teke out the seat.

Ingtall the seat in the reverse sequence of
steps.

9 - horizontal adjuster lock; 10 - ball; 11 - seat
rails; 12 - rail guide; 13 - roller; 14 - rail
slides 15 - seat catch i

' Disasgembly and Assembly of Front Seabt
Adjusters
" Perform disagsembly and assembly work on the
removed geabtss.

Horizontal ad;)uster. Unbend the edges of rail
slides 14 (Fig.8-33) and of rail guides 12, take
out all balls 10 and shift the guides over the
slides until rollers 13 come out.

To asgemble, 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 ad;justér. Disconnect spring 5
from the rod, and kpoek out the pin which connects
rod 6 with the seat back reinforcement. Pull out
cotter pin 7 ahd remove the rod from back rake ad-
auster lock 4,

Asgemble the ad:]uster in the reverse order of
steps.’

HEATER

Removal and Ingtallation

To -remove the body heater:

- ghift lever 6 (Fig.8-34) of heater cock 14
all the way to. the right snd drain the engine cool-
ing system;

.=~ detach the "ground™ wire from the storage
battery;

= turn off the fastening screws, remove the
instrunent panel shelf and radio set panel, ‘discon-
necting the wirea,

- remove internal vembtilation air duct 4 by
turning of:f its screws;

- loogen the clamps and disconnect the coolant
inlet and outlet rubber hoses from heater pipes 13;
- unscrew two fastening bolts in the engine
compartment and take off the seal of the heater
radiator pipes; .
- =~ loosen the bolt of the flexible link casing
clip on the cock and teke. the link off the cock;
' = remove the switch of the heater fam wmotor
and disconnect its wires; ’
- remove four spring holders and heater fan
housing 15 assembly; N
' - take out the instrument board through a
sPeeial opening in the instrument panel, loosen

BN
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12

13
7
6 14
5 15
4

16
3 Fig.8-34. Body Heater:

1 - internal ventilation air duct; 2 - air distrie

9 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 1id; 10 - air intake box; 11 - radiator

) housing; 12 - radiator; 13 - fluid inlet and outlet
\<CZL ‘ pipes; 14 - cock; 15 - Tan housing; 16 - air digt-
ributing cover '

Fig.8-35. Heater Parts:

1 - alr distributing cover; 2 - fan
housing; 3 - series resistor; 4 - 5
fan guide housing; 5 -radiator’
housing; 6 - gasket: 7 - air intake lid;
8 ~ inlet and outlet pipe clip;

9 - fan housing spring holder; 4
10 - radilator gasket; 11 - radiator;
12 - cockj 13 - propeller; 14 -
electric motor; 15 - spring clip;
16 - electric motor pad;

17 - air distributing cover ¢lip

i




the screw of the flexible rod of air intake 1id 9
‘and take the rod off the lever;

- unscrew the nuts of housing 11, of radia-
tor 12 and air intake box 10, discommect the
nground" wire from under one of the nuts, remave
the housing and the air inteke boxj;

- if necessery, remove air duct 7 which is
connected with deflectors 8 by two rubber seals.

. Install the heater in the reverse order of
steps. Take a note of the correct position of the
sealing gasket between the radiator housing and
‘the car body end see that the hose clamps ere pro-
‘perly tightened.

Having installed the heater on the car and
connected all the hoses to the engine, £ill the
cooling system and check the heater connections
for leaks. .

Digassembly and Asselibly

Teke off two spring clips 15 (Fig.8-35) and
take the electric fan out of housing 2. Unscrew
the nut of propeller 13 and take it off electric
motor 14.

Unscrew the nut of inlet and outlet pipe

clip 8, take off.the clip and 1lift radiator 11

out of housing 5.

Unscrew the clip nuts and taeke off air in-
take 1lid 7.

Unscrew the nuts of clips 17 and remove air-
distributing cover 41 of the fan housing.

Assemble the heater in the reverse sequence

. of operations, taking care to install radiator

gealing gasket 10 properly.
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APPENDICES

Nut, clutch and brake magter cylinders

- 1938 -

Appendix 1
TIGHTENING TORQUES FOR SCREW JOINTS
Name of Part Thread _Tightening Torque, N.m (kgf.m) .
Nominal Minimum Maximum
Engine )
Bolt, main bearing cap M10x1.25 82(8.2) 70(7.0) 86(8.6)
Bolt, oil sump M6 8(0.8) 5.2(0.52) 8.4(0.84)
Stud, breather cover M8 20(2) 17(1.7) 21(2.1)
Nut, breather cover M8 14(1.4) 12(1.2) 15(1.5)
Bolt, cylindér head: M12x1.25
preliminary tightening 40(4) 34(3.4) 42(4.2)
final tightening 115(11.5) 98(9.8) 121(12.1)
Bolt, cylinder head M8 38(3.8) 32(3.2) 40(4)
Nut, inlet and exhaust manifold M8 25(2.5) 21(2.1) 26(2.6)
Nut, connecting rod cap bolt M9x1 52(5.2) 44.(4 .4) 55(5.5)
Bolt, flywheel . MA0x1.28 85(845) 72(7.2) 89(8,9)
Bolt, chain tensioner shoe M10x1.25 45(4,5) 38(3.8) 47(4.7)
Nut, camshaft bearing housing M8 22(2.2) 19(1.9) 23(2.3)
Bolts,camshaft and oil pump drive ¥10x1.25 49(4.9) 42(4.2) 51(5.1)
shaft sprockets
Nut, valve adjusting bolt M12%1.25 52(5.2) 48(4.8) 56(5.6)
Bushing, valve adjusting bolt M18x1.5 100(10.0) 85(8.5) 105(10.5)
Spark plug M14x1.25 38(3.8) 32(3.2) 40(4)
Bolt, coolant pump M8 26(2.6) 22(2.2) 27(2.7)
Nut, cooling jacket outlet comnection M8 22(2.2) 14(1.4) 23(2.3)
Starting jaw, crankshaft M20x1.5 122(12.2) 104(10.4) 128(12.8)
'Bolt, generator bracket M10x1.25 53(5.3) 45(4.5) 56(5.6)
KRut, generator adjusting arm M10x1.25 4u(4.4) 29(2.9) 46(4.6)
Nut, generator to bracket bolt M12x1.25 70(?7.0) 46(4,.6) 74(7.4)
Nut, adjusting arm to generator ¥10x1.25 44(4.4) 29(2.9) 46(446)
Nut, support pad to engine bracket M10x1.25 34(3.4) 22(2.2) 36(3.6)
Nut, front support pad to cross member
bracket M¥10x1.25 33(3.3) 28(2.8) 35(3.5)
Fut, plate to pad M6 9(0.9) 7.6(0.76) 9.4(0.94)
Nut, engine rear mounting cross member M8 18(1.8) 15(1.5) °  19(1.9)
Rut, rear support to gearbox M8 28(2.8) 24(2.4) 29(2.9)
Nut, rear support to cross member M8 25(2.5). 16(1.6) 26(2.6)
Clutch
Bolt, clutch M8 30(3) 20(2) 32(3.2)
Nut, clutch and brake pedal bolt M12x1.25 20(2) - 13(1.3) 21(2.1)
¥ 15(1.5) 10(1) 16(1.6)



Continued

Nut, axle shaft bearing and rear brake M10x1.25
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Name of Parﬁ . Thread Tightening Torgue, N.m (kef om)
Nominal Mi ni mum Maximum
Nut, clutch hydraulic pipe, conpecting M2 30(3) 25(2.5) 32(3.2)
Nut, brake hydraulic pipe, connecting M10 18(1.8) 15(1.5) 19(1.9)
Gearbox
Switch, backing light M14%1.5 444 o4) 29(2.9) 46(4.6)
Bolts, cluteh housing to engine M12x%1 .25 85(8.5) 55(545) 89(8.9)
Nut, clutch housing to gearbox M10x1.25 50(5) 32(3.2) 52(5.2)
Nut, clutch housing to gearbox M8 25(2.5) 16(1.6) 26(2.6)
Bolt, shift rail lock cover M8 25(245) 16(1.6) 26(2.6)
Nut, rear cover M8 25(2.5) 16(1.6) 26(2.6)
Nut, main shaft rear end M20x1.0  80(8) 68(6.8) 84(8.4)
Bolt, countershaft bearing clamping
washer M12x1.25 95(9.5) 81(8.1) 100(10)
Bolt, fork to shift rail M6 18(1.8) 12(1.2) 19(1.9)
Trangfér Case
Nut, mounting bracket to pad pivot M10x1.25 31(3.1) 27(2.7) 33(3.3)
Nut, mounting bracket to body M8 15(1.5) 10(1) 16(1.6)
Nut, transfer case housing covers, front
axle drive housing, speedometer drive )
housing, control lever bracket M8 23(243) 15(1.5) 25(2.5)
Switch, differential lock - . » ‘M16x1+5 44(4.4) 29(2.9) 46(4.6)
Bolt, forks to gear and differential lock )
shift rails M6 18(1.8) 12(1.2) 19(1.9)
Bolt, driven gear M10x1.25 80(8.0) 68(6.8) 84(8.4)
Nut, drive shaft rear bearing and ) . -
countershaft rear bearing M18x%1.5 115(11.5) - 98(9.8) - 120(12)
Nut, propeller shaft flange to drive
shaft and to front and rear axle drive
shafts - M16x1.5 115(11.5) 98(9.8) 120(12)
' _ Propeller shaft Drive
Nuts,flexible coupling to gearbox and
transfer case flange bolts M12x1 .25 69(6.9) 59(5.9) 73(7.3)
Nut, propeller shaft flange to flanges of
front and rear axle final drives and of
transfer case, bolt M8 _ 233(3.3) 28(2.8) 35(3.5)
Front Axle
Nut, front axle to engine » M12 73(7.3) 62(6.2) 77(7+7)
'Bolt, front axle to engine . M10x1.25 50(5) 43(4.3) 53(5.3)
Bolt, front axle to engine M12x1.25 89(8.9) 76(7.6) 94(9.4)
Nut, inner joint housing bearing cover M8x1.25 23(2.3) 20(2) 25(2.5)
Nut, differential bearing cover M12%1.25 73(7.3) 63(6.3) 77(7.7)
Bolt, crown wheel M10x1.25 100(10) 85(8.5) 105(10.5)
Rear Axle
Bolt, final drive housing to rear axle
beam ' M8 42(4.2) 36(3.6) 4u(4.4)
Bolt, differential bearing cover M10x1.25 " 52(5.2) 44(4..4) 55(5.5)
Bolt, crown wheel M10x1.25 100(10) 85(8.5) 105(10.5)
Nut, drive pinion flange M16x1+5 see section "Rear Axle"
50(5) 43(4.3) 53(5.3)



Continued

—
The tool sets delivered to the Customer are
enumerated in separate lists.

Name of Part Thread Tightening Torque, N.m (kgf.m)
Nominal Mi npimum | Maximum
Steering
Nut, steering gear case bolt M10x1.25 40(4) 34(3.4) 42(4,2)
Nut, idler arm bracket bolt M10x1.25 40(4) 34(3.4) 42(442)
Nut, steering rod ball pin M14x1.5 51(5.1) 43(4.3) 54(5.4)
Nut, intermediate steering shaft to upper : .
steering shaft and to worm shaft M8 27(2.7) 23(2.3) 28(2.8)
Nut, steering wheel M16x1.5 50(5) 32(3.2) 52(5.2)
Bolt, steering shaft bracket and .
ignition switch M8 30(3) 20(2) 32(3.2)
Nut, pitman arm M20x1.5 240(24)‘ 204(20.4) 252(25.2)
. Nut, idler arm shaft M14x1.5 100(10) .65(6.5) 105(10.5)
Front Suspension
Nut, cross member lower bolts to body side .
membexr M12x1.25 80(8) 68(6.8) 84(8.4)
Nut, cross member upper bolts to body
side member M12x1.25 80(8) 68(6.8) 84(8.4)
Nut, rebound buffer bracket to cross . .
member bolt N8 18(1.8) 15(1.5) 19(1.9)
Nut, upper wishbone shaft bolt M12x1.25 80(8) 68(6.8) 84(8,4)
Nut, shock absorber, upper M8 15(1.5) 10(1) 16(1.6)
Nut, shock absorber, lower M10x1.25 60(6) 51(5¢1) 63(6.3)
Nut, front wheel hub bearings M18x145 see section "Running Gear"
Bolt, brake celiper to steering knuckle M10%1.25 35(3.5) 30(3) 37(3.7)
Nut, sway eliminator bar ' M8 18(1.8) 15(1.5) 19(1.9)
Nut, ball pins to steering knuckle M14x1.5 100(10) 85(8.5) 105(10.5)
Nut, brace to suspension cross member M12x1.25 80(8) 68(6.8) 84(8.4)
Nut, brace to body M16x1.5 165(16.5) 107(10.7) 173(17.3)
Nut, lower wishbone shaft M16x1.5 180(18) 117(11.7) 189(18.9)
Nut, wheel bolt , M12x1.25 75(7+5) 64(6.4) 79(7.9)
Nut, upper wishbone shaft M14x1.5 100(10) 65(6,5) 105(10.5)
Nut, knuckle arm bolts M12x1.25 80(8) 68(6.8) 84(8,4)
Rear Suspension
Nuts, shock absorbers ¥12x1.25 60(6) 39(3.9) 63(6.3)
Nuts, transverse and longitudinal radius .
rod bolts ’ M12x1.25 80(8) 68(6.8) 84(8.4) )
Appendix 2
REPATR EQUIPMENT :
) Continued
Designation Name Designation J Keme
A.40005 Set of generalepurpose remover 2.45008 Remover tool, final drive pinion
tools rear bearing inner race '
A.40006/1/3 Remover tool, gearbox clutch £.45028 Stop for removal of differential
shaft front bearing ‘pinion cage bearing inner races
4.40009 Stud wrench A.47035 Remover tool, steering rod ball
A.40026 Remover tool, coolant pump im< : - pins from pitman arm
peller A47043 Remover tool, pitman arm
A.47045 Driver, upper wishbone silent

block
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Continued Continued

Designation Name Designation Name
4,50088 Wrench, inlet and exhaust mani- A.70185 Installation driver, rFinal drive

fold nuts pinion front bearing outer race
A.50113 Wrench, engine sump drain plug A,70198 Removing driver, final drive pini-
A.50121 Wrench, crankshaft starting jaw on bearing outer race
A.50126 Wrench, cylinder head bolt ) A.74076/1 Repair fixture, steering gear

tightening test (with camshaft case

ingtalled) A.74076/R Bracket, steering gear case, ac-
4.55035 Wrench, articulated, gearbox cessory to fixture A.74076/1
4.55085 Wrench, pinion cage bearing nuts 474105 Driver, pitman arm shaft bushing
A.56424 Wrench, rear brake pressure re- 474177/ Installation tool, upper wishbone

gulator plug silent block (accessory to fix-
4.57034/R Wrench, shock absorber reservoir ture 67.7853-9519)

nut A.78034 Remover tool, glass regulator
4.57070 Wrench, front shock absorber handle eirelip
A.60018 Stopper, spark plug well, for A.86010 I;stallation driver, crankshaf?

valve tightness test plug
A,.60041/2 Holder, valve tightness tester A.,86606 Wrench for M6x1 studs
A.60148 Tester, engine valve tighbitness 4.86608 Wrench for L8x1.25 studs
A.60153/R Mendrel, inlet and exhaust vaive  A4+89€10 Wrench for M10x1.25 studs

guides A,90310 Reamer set, valve guide
A.60308 Driver, piston pin A.9033%6 Reamer, steering geer case bush-
4.60311/R Engine valve removal and instal- ing . .

lation tool A.90353 _Reamer, oil pump, ignition dist-
A.60312 Remover, oil filter ributor and fuel pump drive shaft
A.60326/R Driver, oil pump and ignition bushing

distributor drive gear bushing A.94003% Counterbore for inlet valve seats
A.60330/R Tool, flywheel fixing 4.94016 Spindle, plug socket counterbore
A.60333/1/2 Driver, oil pump drive shaft A.94016/10 Cou;terbore, crankshaft plug

bushin socket
A.60334 Tester? cylinder head tightness A.94031 Cou:terbore 20°, exhaust valve

: se&

A.60335 Plate, cylinder head, for removal 5 04058 Mandrel, valve seat counterbore

and instellation of valves A.94059 Set of pilot spindles, valve seat
A 60353 Support, cylinder head, for valve refacing

seat refac;ng A.94069 Mandrel, valve seat grinding wheel
4.60430 Ingtallation tool, coolant pump A.94078 Grinding wheel, exhaust valve seat

impeller A.,94092 Counterbore, exhaust valve seat
A.70017 Tool, clutch pedal spring removel — 5,94900 Grinding wheel, inlet valve seat

and installation A.94101 Gounterbore 20°, inlet and exhaust
A.70025 Clamp, propeller shaft flexible vaelve seat

coupling, removal and inmstallation , 9544 Feeler gauge, lever-to-—cam clear-
A.70081 Aligning mandrel, clutch driven ance”

dige £.95615 Tester, piston pin fit
A.70152 Ingtallation d?iver, final drive A.95688/R Gauge, final drive gear mesh and

pinion rear bearing inner race : differential bearing clearance
A.70157 Installation driver, axle shaft adjusting

gland ‘ 4.95690. Thickness gauge, driving pinion
4.70171 Installatioq driver, final‘drive adjusting shim

pipion reer bearing outer race A.95697/5 Head, accessory to 02.7812-9501
A,70172 Gauging flanges (2 pcs), reer dynemometer

axle beam 02.7812-9500 '~ Articulated socket wrench 13 mm
A.70184 Dummy pinion, for determining for starter and muffler inlet pipe

shim thickness when adjusting fi-  gp 7812-9501 Dynamometer, rolling moment of

nal drive gear backlash
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Continued

Continued

Designation

Name

Designation

Name

02,7823-9504
02 .7823~9505

02.,7834-9504
02,7853 9500
02 ,7854--9500
02.8701-9502

41478114014
41,7816-4013

41.7816-4068
41.7816-4059

41,7820-4003
41,7820-4006

41,7853-4010
44.7853-4011
41.7853-4016
141,7853-4028
44,7853-4032

41.7853-4039

41.8734~-4092

67.7812-9520
67.7812-9513

67.7812=9514

67.7812-9517
67.7812-9518
67.7812-9519
67.7813-9503
67.7813-9504
67.7820-9514
67.7820-9517

67.7820-9519

67.7820-9520

Remover tool, generator pulley
Jig, engine valve imstallation
and removal (alternative of port-
able tool A.60311/R)

Gauge, axle shaft end play
Driver, piston pin

Set of inserter bushings for
standard and oversize pistons
Test gauge, front suspension ball
joints

Wrench, gearbox countershaft nut
Socket wrench 21 mm, valve lever
adjusting bolt guide

Fixing tool, gearbox clutch shaft
Installation and remover tool,
gearbox mein shaft locking ring
Aligning tool, oil pump shaft
Installation tool, oil pump and
ignition distributor driven gear
Installation maﬁdrei, camshaft
drive cover

Installation mandrel, crankshaft
gland and holder

Installation mandrel, valve guide
0il deflecting cap

Installation mandrel, gearbox
main shaft bearing
Installation mandrel, gearbox
countershaft bearing
Installation mandrel, gearbox
main shaft gland

Matching gauge, cross bearing
lockrings -

Wrench, front axle final drive
adjusting

Dynamometer, fan drive belt ten-
sion control

Spark plug wrench_

Wrench, spark plug tightenins
torque control

Articulated extension rod

I=500 mm

Articulated extension rod
1=1000 mm

Heaa, spark plug removal and
installation

Repair tools, clutch driven disc
Wrench, steering rod sleeve
Cross-beam, englne lifting

Tool set for replacement of rear

- sugpension radius rod bushings

Installation fixture, rear brake
pressure regulator
Fixture, nut setting

67.7820-9521
67.7822-9517
67.7823-9514
67.7823-9515
67-7éé3-9516
67.7823-9517

67.7823~9519
67.7823-9522

67.7823=9526
67.7823-9527
67,7823-9529
67.7823-9530
67.7824-9513
67.7824=-9516
67.7834-9506

67.7834-9507

67.7851-9500

67.7853-9519

67.7853-9528
67.7853-9533

67.7853-9534

67.7853-9535
67.7853-9536

67.7853-9537
67.7853-9540
67.7853-954

67.7853-9543
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Isver, to move front wheel hub
for checking bearing clearance
Jig, clutch driven dise facing
replacement

Remover tool, wheel hub cap
Remover tool, lower wishbone
shaft

Remover tool, axle shaft and
front wheel hub

Fixture, lower wishbone silent
block removal and installation'
‘Remover tool, brake drum

Screw clamp, propeller shaft
cross bearing, removing
Fixturelower wishbone silent block
installation and removal on press
Fixture, upper wishbone silent -
block, removing

Remover tool, axle shaft bearing
lockring

Installation tool, axle shaft
bearing lockring

Tool set for shock absorber re-
pairs . '
Remover tool, steering rod and
front suspension ball pins
Fixture for-measuring fuel pump
lifter travel

Measuring gauge, front wheel

»hub bearing end play

Mandrel, clutch driven disc,
riveting

Fixture, upper wishbone silent
block installation (accessory to
tool A.74177/1)

Installation mandrel, wheel hub
cap

Ingtallation mandrel, front wheel
drive joint gland ring

Removing washer, front wheel hub
inner bearing outer race

Handles for washers 67.7853-9534
Installation mandrel, front
wheel hub bearing outer race
Installation mandrel, front
wheel drive ‘joint boot

Removing washér, wheel hub bear-
ing inner race and gland
Mandrel, steering worm upper
bearing installation and removal
Mandrel, for compressing brake
master cylinder spring during
installation of lockscrews



Continued

Continued

Designation

Name

Designation

Name

67.7853-9558

67.7853-9559

67.8125-9501

67.8151-9505

67.8701-9508

Installation mandrel, transfer
case differential bearings

Stop, dlfferential bearing, re-
moving

Ring gauge dia 79 mm for zeroing
internal gauge

Gauge, carburettor fuel level
control (instead of A.95129)
Bracket with end-piece for gauge
4.95688/R for adjusting front
axle final drive

67.8720-9501

67.8732-9501

TC0-3/379

BC -106

Checking fixture, steering wheel
play

Gauging mandrel for checking
geometrical parameters of front
suspension cross member

Cross beam, engine lifting and
installation

Test stand, thermostat
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