Section VII
ELECTRICAL EQUIPMENT

GENERAL

The electrical equipment is of the single-~
vire ground-return type with the negative terminals
>f the power sources and consumers connected to
'ground" which functions as the second wire.

majority of the circuits are actuated by
the ignition switch. The supply circuits of the -
2orns, cigarette lighter, stoplight, interior
lamps, distress light switch (at distress mode)
ind inspection lamp socket are constantly energiz-
:d, irrespective of the position of the ignition
cey.

The electrical equipment of the car is pro-
tected by fuses (Pig. 7-1) located under the in-
strument penel, left of the steering column. The
»>attery charging circuit, headlight lower and
ipper beam relays, ignition and starting circuits
ire not protected by fuses.

Fuges 11, 13, 14, 15 (Pig. 7-1) installed in
the auxiliary fuse unit are vacant.

If a fuse is blown, first identify and elimi-
1ate the cause of the trouble, then replace the
fuse. To trace down the faulty spot, refer to the
table of fuse-protected circuits (Table 7-1) to
7 which particular fuse protects the given
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Pig. 7-1. Fuses‘
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‘Table 7-1

Fuse~Protected Circuits

Fuse No.
(Pig. 7-1)

Circuit

1(164)

Interior lamps. Horns. Inspection lamp
socket. Cigarette lighter. Stoplight
lamps

2(84)

Windshield wiper and its relay. Heater
motor. Windshield washer motor. Head-
light wiper and washer relay (with head-
light wiper and washer switch button not
pressed on). Headlight wiper motors in
all positions of wiper blade, except
initial position -

3 (84)

L.H. headlight (upper beam) and its
warning lamp

4 (84)

R.H. headlight (upper beam)

5 (84)

L.H. headlight (lower beam)

6 (84)

R.H. headlight (lower beam)

7 (84)

L.H. side light (marker light). Marker
light warning lamp. R.H. tail light
(marker light). R.H. number plate light

8 (84)

R.H. side light (marker light). L.H. num=-
ber plate light. Cigarette lighter lamp.
L.H. tail light (marker light). Instru-
ment lamps

9 (84)

0il pressure gauge and warning lamp.
Coolant temperature gauge. Fuel level
gauge with low fuel level warning lamp.
Parking brake warning lamp. Brake fluid
low leve.l warning lamp. Direction indi-
cators and warning lamp. Carburettor
choke valve warning lamp. Battexry no-
charge warning lamp. Carburettor shutoff
valve. Tachometer. Tail lights (backing
light). Differential lock warning lamp




Cont'd

Fuse No. Circuit

(FPig. 7~1)

10 (84) Voltage regulator. Alternator field
winding

12 (84) Headlight wiper and washer (with control
button depressed). Headlight washer
motor. Headlight wiper motors at start-
ing and when wiper blades pass through
initial position.

16 (84) Distress light switch:and direction

indicators at distress mode

The wiring diesgram of the car is shown in

Pig. 7-2.

Specifications

" In 811 the diagrams of the "Electrical Equip-
ment" Section the colour of the wires is denoted
by letters, the first letter standing for the
colour of the wire, while the second one denotes
the colour of the wire tracer (Table 7-2).

STORAGE BATTERY

TYPE sesceescoceccsccescsscosecsscnsssess OCT=55]
Rated voltage, V cevececcccecccocccsacces 12
Rated capacity at 20-h discharge rate and

at 25 °C of electrolyte at beginning of
discharge, Ach seevescocscccccccsccssscse 55

Discharge current at 20-h discharge

Yate, A ceiecescccsevccscoscccaccscnscoces 2elD
Discharge current at starting, at

electrolyte temperature of minus

18 OC, A cvevevecencesssonesssacsasasans 255

TROUBLE SHOOTING

Cause

]Remedy

Rapid Discharge in Service

1. Slipping of alterna~
tor drive belt

2. Alternator faulty

3. Damaged insulation

in car electrical system

(discharge current higher

than 1 mA with consumers
disconnected)

4. Short-circuiting of
cell plates

5. Connection of new
loads by car owner in
excess of permissible
limits

6. Electrolyte contami-
nated by foreign matter
7. Battery surface very
dirty

8. Electrolyte level
dropped below upper edge
of plates

1. Adjust belt tension
2. Check alternator

3. Find leaky point and
correct defect o

4. Replace battery

5. Remove new loads

6. Drain electrolyte,
wash and charge battery
7. Clean battery surface

8. Restore normal elec-
trolyte level
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Table 7=2
Wire Colour Code

Letter Colour l Letter l Colour
B White 0 ’ Amber
T Blue P . Pink
X Yellow c Gray
3 Green o) Violet
K Brown y Black
Il Red

Cont'd
Cause Remedy

Battery Surface Wetted with Electrolyte

1. Battery overfilled,
electrolyte splashes out
2. Electrolyte seeping
through cracks in bat-
tery cese

3. Violent gassing of
electrolyte caused by
excessively high
alternator voltage

1. Adjust normal elec-
trolyte level
2. Replace battery

3. Check connection of
voltage regulator body
to ground and connectlio
of its wires; adjust or
replace voltage regulat
4. "Boiling" of elec- 4. Replace battery
trolyte caused by

sulphation of plates

ACTIVATION OF DRY~CHARGED BATTERY

. .The cars shipped from the Plant are fitted
with storage batteries filled with the electrolyte
and charged.

Spare batteries are delivered in a dry-charge
state, without the electrolyte. To get the battery
ready for use remove the filler plugs and, dependi
on the battery design, remove the plug seals or cu
off the vent projections. Then fill the bettery wi
the electrolyte at 15-25 °c.

The specific gravity of the poured-in elec-
trolyte (corrected to 25 °C) should be
1.27 = 1.29 g/cm3 for temperate climates and
1.22 - 1.24 g/em’ for tropics.

Let the plates and separators impregnate with
the electrolyte for two hours, then check the bat-
tery no-load voltage and the specific gravity of
the electrolyte.




The specific gravity of the electrolyte drops
omewhat due to interaction with the active

aterial of the plates. If the specific gravity

as dropped by not more than 0.03 g/cm3 and the
attery voltage is higher than 12 V, the battery
hould be considered ready for use. If the voltage
s from 10 to 12 V and the specific gravity has
ropped by more than 0.03 g/cm3, charge the bat-
ery with a 2-3 A current for 24 h. If the vol-
age remains lower then 12 V after charging, the
attery should be discarded.

After the separators and plates have been
oaked with the electrolyte, the electrolyte level
1ll drop inevitably. Therefore, prior to instal-
.ing the battery on the car, bring the electrolyte
.evel to the normal value by adding the electrolyte
f the same specific gravity as thet at the begin-
uing of filling.

In the course of charging check the electro-
.yte/;ggperature periodically to prevent its rising
tbov’ ) ©C. If the temperature reaches 40 °c,
reduce the charging current by 50 % or stop charg-
ng until the battery cools down to 27 °c.

Stop charging when violent gassing begins in
111 the cells and when the voltage and specific
sravity remain constant in the course of two or
shree last hours of charging.

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

- if the battery has been out of use for
24 h after filling;

- if the initial service conditions are severe
.cold weather, frequent applications of the star-
ter, etc.);

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

CHECKING ELECTROLYTE LEVEL

/Ini electrolyte level should be 5-10 mm above
the 3r edge of the separators or the baffle
plate and should not rise above the lower edge of
indicator 7 (Fig. 7-3).
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In the course of service the electrolyte level
drops gradually due to eveporation of water compo-
nent of the electrolyte. To restore the normal
level add distilled water only.

If it is known for certain that the electro-
lyte level has dropped due to splashing out, top
up the battery with the electrolyte of the same
gspecific gravity as that of the electrolyte remain-
ing in the cells.

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

CHECKING STATE OF CHARGE

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

If the battery is discharged to 50 % and over,
remove it from the car and have it charged. -

When measuring the specific gravity see that
drops of the electrolyte do not fall from the
pipette on the surface of the battery, car body and
other parts: the electrolyte contains sulphuric
acid which causes corrosion, current leaks, etc.

Table T=3

State of Battery Charge VS Specific Gravity
of Electrolyte )

State of Specific gravity at 25 °C, g/cm”
charge, Temperate Tropical
% climate climate
100 1.27+0.01 1.23+0.01
50 1.20 1.15
0 1.13 1.10

The specific gravity of the electrolyte depends
on its temperature. It changes by 0.01 g/cm3 approxi-
mately.per 15 ¢. Therefore, if the temperature of
the electrolyte is higher or lower than 25 °C, make
temperature corrections by adding or abstracting
the following values from the hydrometer readings:

Electrolyte

temperature,

OC tetessenass +40 +25 +10 -5 -20
Correction ... +0.0t O -0.01 =0.02 -0.03

To avoid errors do not measure the specific

gravity when: )
- electrolyte level is other than normal;

Fig. 7-3. Storage Battery. Sectionalized:

1 ~ battery case; 2 - cover; 3 - positive pole
terminal; 4 - cell connector; 5 - negative pole
terminal; 6 - plug; 7 - electrolyte level indica-
tor; 8 -~ separator; 9 - positive plate; 10 - nega-
tive plate ‘ -




- electrolyte is either too hot or too cold;
its optimum temperature for measurement is 15-25 °C;
‘L the cells have just been topped up with

distilied water; allow the electrolyte to mix up
well; with & discharged battery a delay of a few:
hours may even become necessary; i

- tuL2 atarter has just been operated several
times; walt until the specific gravity in the cells
becomes equalized;

- electrolyte is gassing; wait until the
bubbles in the hydrometer syringe come up to the
surface of the electrolyte.

If the specific gravity of the electrolyte is
too low (under 1.22 g/cm3) and the battery is over-
heated in service (more than 10 %C above the ambient
temperature), or else if the specific gravity of
the electrolyte in separate battery cells differs
by more than 0.2 g/cmB, charge the battery with
& 2-3 A current during 24 h. If the battery
voltage is below 12 V after charging, the battery
must be discarded.

If the gpecific gravity of the electrolyte

is too high (1.3 g/cm® and higher), bring it to th
normal value as described below.

CHARGING BATTERY

Remove the battery from the car, clean it

thoroughly, particulerly on the top, and check the
electrolyte level.
Charge the battery with & 5.5 A current for

geveral hours until the cell voltage and the speci
fic gravity of the electrolyte remasin constant.

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

If the specific gravity is too high, remove
some electrolyte from the cells, add some distille
water, wait until the electrolyte gets mixed and
measure the specific gravity again.

If the specific gravity is lower than normal,
remove some electrolyte from the cells and add the
electrolyte of a higher specific gravity
(1.40 g/em?).

ALTERNATOR

Rated voltage, V ceeeecccecevecacens 12

Sense 0f To0tat1i0N eceseccccescoascsese ReHo (viewed
from drive end)

Maximum output current et 14 V and

rotor speed of 5000 min'1, A cecesas 42

Meximum rotor speed, min™! tieeeee.. 13000

Engine-to-generator gear ratio ce.eees 1: 2.04

Fig. 7-4. Alternator I'-221:

1- 8lip ring end head; 2 - rectifier unit;
3 - rectifier unit screw; 4 - slip ring; 5 - rear
ball bearing; 6 - guard housing; 7 - rotor shaft;

8 - contact bolt extension; 9 - contact bolt; 5
10 -~ wire harness; 11 ~ brush holder with brushes;

12 - alternator-to-brace stud; 13 - pulley with

fan; 14 - rotor pole piece; 15 - bushing;

16 -~ front ball bearing; 17 - drive end head;

18 = rotor winding; 19 - stator; 20 - stator wind-
ing; 21 ~ rotor pole piece; 22 - buffer bushing;

23 - bushing; 24 - holddown bushing

b

142

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

S [
‘ """(\%\;ﬂl
%‘.w/' ‘ll\””'"'"

A

A




—

Fig. 7-5. Alternator Connections:
1 - storage battery; 2 - alternator; 3 - voltage
regulator; 4 - ignition switch; 5 - fuse unit;

TROUBLE SHOOTING

N

Cause

[Remedy

No-Charge Warning Lemp Constantly Alight or

Flashes Up Periodically on Moving Car

1. Alternator belt slip-
ping

2. Open-circuit fault
between "85" terminal of”
no-charge warning lamp
relay and centre of
alternator star

3. No-charge warning lamp
relay damaged or out of
adjustment

4. Open-circuit fault
in field winding supply
circuit

5. Voltage regulator
de” “ed or maladjusted

6. Alternator brushes
worn or jammed; slip
rings oxidized

7. Open-circuit fault
or ground fault in alter-
nator field winding

8. One or more positive
polarity rectifiers
short-circuited

9. Open~-circuit fault
in one or more alterna-
tor rectifiers

10. Open-circuit fault
between "86" and "87"
terminals of no-charge
warning lamp relay

11. Open-circuit fault
or short circuit in
stator winding

1. Adjust belt temsion

2. Check and restore
connection

3. Check, adjust or
replace relay

4. Restore connection

5. Clean contacts,
adjust or replace
regulator

6. Replace brush holder
with brushes; wipe slip
rings with gasoline-
soaked rag

7. Connect winding ends
to slip rings or replace
rotor

8. Replace rectifier unit

9. Replace rectifier
unit

10. Restore connection

11. Replace stator
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6 -battery no-charge warning lamp; 7 - battery no-

charge warning lamp relay

Contrd

Cause

Remedy

No-Charge Warning Lamp Fails to Light Up

After Turning On Ignition Switch

1. Lamp filament burnt
out

2. No-charge werning
lemp relay damaged or
maladjusted

3. Open-circuit fault
between "87" terminal of
no~-charge warning lamp
relay and terminal "¢
of fuse unit

4. Short-circuits in
one or more negative
polarity rectifiers

5. Ground fault of sta-
tor winding

1. Replace lamp

2. Clean contacts,
adjust or replace relay

3. Restore connection

4. Replace rectifier
unit

5. Replace stator

Alternator Working, Battery Undercharged

1. Alternator belt
slack: slipping at high
speed and under load

2. Wire clamps loose

on alternator and dat-
tery; battery terminals
oxidized; wires dameged
3. Battery faulty

4. Voltage regulator
maladjusted or dameged

1. Adjust belt tension

2. Clean battery ter-
minals of oxides,
tighten clamps, replace
damaged wires

3. Replace battery

4. Clean contacts,
adjust or replace vol-
tage regulator

Battery Overcharged

1. Poor contact between
"ground" and voltage
regulator body

2. Voltage- regulator
meladjusted or damaged
3. Bettery faulty

1. Restore contact

2. Adjust or replace
voltage regulator
3. Replace battery




Cont'd

Cauée.‘ [ Remedy

Alternator Noisy
1. Loosening of alterna- 1. Tighten up nut
tor pulley nut
2. Alternator bearings
damaged
3. Shorted turns of sta-
tor winding (humming of
alternator)
4. Squeaking of brushes

2. Replace bearings

3. Replace stator

4. Wipe brushes and slip

rings with cotton cloth
soaked in gasoline

CHECK TESTS
Oon-Car Test

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

- pull out the carburettor choke knob & lit-
tle to bring the engine idle speed to 1000-1500

s o=1
min™';

~ disconmnect the wire from the battery "minus"

terminal for a short time. If the engine stalls,
this 18 an indication that the altermator is
faulty and all the loads are supplied from the
storage battery.

Caution

1. The "minus" terminal of the storage bat-
tery should always be connected to "ground" end
its "plus" terminal, to alternator terminal "30v.
An accidental wrong connection of the battery
terminals will immediately csuse an overcurrent
through the alternator rectifiers, thus ruining
them.

2. Do not work the alternator with the loads
disconnected from terminel "30" (particularly
with the storage battery disconnected). This
causes a dangerous voltage rise and may damage
the rectifiers.

3. Never check the functioning of the alterna-
tor "for spark", i.e. by connecting alternator
terminal "30" with "ground" or terminal "67" even
for a short time. This creates a very large cur-
rent in the rectifiers and damages them. The alter-
nator must be checked only with an ammeter and a
voltmeter.

4. Do not check the charging circuits with a
megger or & 36 V lemp. If such a check is required,
first disconnect the wires from the alternator
and voliage 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 rectifiers.

6. Do not confuse the wire connected to
alternator terminal "67" with the one connected to
the star neutral point (unmarked terminal). A wrong
connection will make fuse 10 (Fig. 7-1) blow and
demage the voltmege regulator contacts.

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

8. Under no circumstances should the alterna-
tor rectifiers be checked in a circuit supplied
from a 110 or 220 V A.C. source even if there in
a signal neon lamp; neither should they be checked
with a megger since its voltage is too high for the
rectifiers. In these cases the rectifier will be
broken down (short-circuited).

Stend Test

The stand test is intended to check the condi-
tion of the altermator and to ascertain whether its

performance agrees with the rated characteristics.

Guard housing 6 (Fig. 7-4) of the alternator under
test should be removed, the brushes should be well
bedded on the slip rings and the slip rings should

be perfectly clean.

Mount the alternator on the stand and make
connections as shown in Fig. 7-6. Start the stand
motor, adjust alternator oﬁtput voltage to 14 V by
rheostat 4 and accelerate the rotor to 5000 min~ '

Work the alternator at this speed for at least two

minutes and then measure the output current. In a

serviceable alternator it should be not under 44 4.
If the output current is smaller, this should

be traced to some fault in the stator and rotor

windings, to damaged rectifiers or wear of the slip

rings and brushes. In this case the windings end

rectifiers should be thoroughly checked to identify

the faulty spot.
If some fault of the rectifiers is suspected,
measure the output current on & warm alternator.
This check helps to discover more accurately the
faulty condition of the rectifiers by a sharp

reduction of the output current at the rise of the
alternator temperature. To warm up the machine, wor

it for at least 15 minutes at a rotor speed of
5000 min~"
terminals. Then measure the output current. On s
warmed-up -alternator it should be not lower than
42 A,

"0 gy Seatcl
w g of;

Fig. 7-6. Alternator Test Stand Hookup:
1 - alternator; 2 - volimeter; 3 - switch;
4 - rheostat: 5 - storage battery; 6 - ammeter
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end at 14 V across the alternator output



Oscilloscope Test

The oscilloscope makes it possible to check
the alternator accurately and quickly and determine
the nature of the trouble by the shape of the
rectified voltage curve.

For conducting this test, run the alternator
rotor at 1500 - 2000 min", supplying the field
winding from the storage battery but disconnecting
the battery from terminal "30".

If the rectifiers and the stator winding are

in order, the rectified voltage curve will be of a

saw-like pattern with uniform teeth (Fig. 7-7). If
there is an open-circuit fault in the stator wind-
ing, an open=-circuit or a short-circuit fault in
the rectifiers, the shape of the curve changes
radically: the teeth become nonuniform with deep
valleys between them (Fig. 7-7, II and III).

Fig. 7-7. Alternator Rectified Diodes Voltage
Curve:

I - alternator serviceable; IT - rectifier diode
bre” ™ down; III - open circuit fault in rectifier
diouc

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

If there are no shorted turns in the winding
and the brushes are well seated, the winding
Tesistance should be (4.473°3) 0 at 20 °C. In the
course of the test ensure a reliable contact
between the rotor slip rings and the conductors
connected thereto.

Stator Test

The stator should be tested separately after
disassembling the altermator and disconnecting the
stator winding terminels from the rectifiers.

The first thing to do is to check the stator
winding for open circuits and ground faults with
an ohmmeter or a test lamp and a storage battery.

The insulation of the winding conductors
should bear no signs of overheating caused by a
short circuit in the rectifiers. Replace the sta-
tor if its winding is damaged in this menner.

Finelly, check the stator winding for shorted
turns with a growler.

Rectifiers Test

A sound rectifier pesses current in one direc=-
tion only. A faulty one may either pass no current
at all (open circuit) or pass it in both direc-
tions (short circuit).

If one of the rectifiers is demaged, the
entire rectifier unit has to be replaced.

The rectifiers can be checked for shorts
without removing the altermator from the car, but
first disconnecting the wires from the storage
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Fig. 7-8. Rectifier Diode Test Hookups:

I - simultaneous test of positive and negative-
polarity diodes; II - negative-polarity diode
test; III - positive-polarity diode test;

1 - alternator rotor; 2 - stator winding;

3 - rectifier diodes; 4 - signal lamp; 5 - storage
battery "




battery and alternator. Make the test with en
ohmmeter or a 25-40 W test lamp and a storage bat-
tery as shown in Fig. 7-8.

Note. To simplify the fastening of the recti-
fier unit parts, three rectifiers have rectified
voltage with the "plus" sign on the body. These
are positive rectifiers which are pressed into one
plete of the rectifier unit. The other three
rectifiers are negative ones and the rectified
voltage on their body has the "minus" sign. They
are pressed into the other plate of the rectifier
unit.

First check for simultaneous shorts in both
the positive and negative rectifiers. For this
purpose connect the battery "plus" across a lamp
to alternator terminal "30" and its "minus", to
the alternator freme (Fig. 7-8, I). If the lamp
lights up, it means that both the negetive and
positive rectifiers are shorted.

The negative rectifiers can be tested for
shorts by connecting the battery "plus" through
a lamp with the terminel of the stator winding
neutrel wire and its "minus", with the alternator
freme (Fig. 7-8, II).

If the lamp is alight, this is an evidence of
a short circuit in one or more negative rectifiers.

It should be bornme in mind that in this case
the laﬁp may be caused to light due to shorting of
the stator winding turns to the alternator frame.
However, this feult is by far less frequent than
short-circuiting of the rectifiers.

To check the positive rectifiers for shorts,
connect the battery "plus" through & lamp with

22
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Pig. 7=9. Alternator Parts:

1 - "pegative" brush; 2 - brush holder; 3 - "posi-~
tive" brush; 4 - neutral wire comnector; 5 - in-
suleting bushings; 6 - rectifier unit; 7 - contact
bolt; 8 - stator; 9 - rotor; 10 - bearing inmer
fastening washer; 11 - drive end head; 12 - bear-
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alternator terminal "30" and its "minus" with the
terminal of the stator winding neutral wire

(Fig. 7-8, III1). Lighting up of the lamp will in-
dicate a short circuit in one or more positive
rectifiers.

An open-circuit in the rectifiers can be dis-
covered without disassembling the altermator only
by an indirect method on a stand, judging by a con-
siderable reduction (by 20 - 30 %) of the output
current as compared with the rated value. If the
alternator windings are in order and the rectifiers
are not short-circuited, the cause of the low cur-
rent output lies in an open-circuit fault in the
rectifiers.

ALTERNATOR REPAIRS

Disassembly

Remove the nuts from contact bolt extension 21
(Fig. 7-9), turn off the fastening screws and
remove guard housing 19 with the hose. Disconnect
wire harness 22. v

Turn off the screws and remove brush holder 2
with brushes. -

Unscrew the nuts of through bolts 14 and
remove alternator drive end head 11 complete with
the rotor.

Clamp the rotor in a vice, unscrew the pulley
nut and, using remover tool 02.7823.9504, take the
pulley off the rotor shaft. Withdraw the Woodruff
key from the shaft slot and remove end head 11.

Turn off the nuts of the screws which conhect
the rectifier ends with the stator winding ter-

minels, pull the neutral wire plug from connector 4

and withdraw stator 8 from slip ring end head 16.

14 13 12

ing outer fastening washer; 13 - rotor bearing;
14 - through bolt; 15 - holddown bushing;

16 - 8lip ring end head; 17 - buffer bushing;
18 - bushing; 19 - guard housing; 20 - housing
screw; 21 ~ contact bolt extension; 22 - wire
harness

7




Turn off the nut of contact bolt 7 and remove
rectifier unit 6.

Agsembly

To assemble the alternator, reverse the
disassembly operations. Axial misalignment of the
holes in the alternator end head lugs should not
exceed 0.4 mm. Therefore, insert a special gauge
into these holes at assembly.

The convex side of the tapered spring washer
of the pulley should be in contact with the nut.
Tighten the pulley nut with a torque of
38.2 - 61.7 N.m (3.9 = 6.3 kgf.m).

Replacement of Brush Holder

If the brushes are worn and protrude by less
then 5 mm from the holder, replace the latter
complete with the brushes,

Prior to installing the brush holder, blow
out _the carbon dust and wipe away the oil mixed
wi sarbon dust.

Replacement of Rotor Bearing in Drive
End Head

To remove the faulty bearing from the end
head, turn off the nuts of the screws that hold
together the bearing washers, remove the Washers
with the screws and force out the bearing on a
hand-operated press. If the ends of the screws are
lock-punched and the nuts refuse to come off, file
off the ends of the screws.

A new bearing may be installed into the alter-
nator end head only if the bore for it is not dis-
torted and its diameter does not exceed 42 mm. If
it is larger or the bore is distorted, replace the
end head by a new one.

Force the bearing into the end head on a
press and then clamp it between two washers which
are held together by screws with nuts. After
tightening the nuts, lock-punch the ends of the
screws,

VOLTAGE REGULATOR

A general view of the voltage regulator
appears in Fig. 7-10 end its electricel connec-
tions, in Pig. 7-11.

Caution

1. Do not confuse the wires connected to ter-
minals "15" end "67". In ease of a wrong connection

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

1 - protective plate; 2 - series resistor;

3 ~ lower gasket with sockets for "15" amnd "67%
plugs; 4 - cover gakset; 5 - choke; 6 - bracket
fastening nut; 7 - lower contact bracket; 8 ~ upper
contact bracket; 9 - regulator winding; 10 - arma-
ture; 11 - ammature spring; 12 - spring bracket;

13 - yoke; 14 - baase
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of the wires the voltage regulator will become
inoperative and the upper contacts will be con-
stantly closed. The alternator output voltage will
rise high, thus resulting in violent gassing of the
electrolyte in the storage battery and in damege
to the consumers. Besides, the contacts will get
stuck and the voltage regulator will have to be
replaced,

2. Do not connect the radio noise suppressor
capacitors to the circuit between terminals 67"
of the regulator and dlternator. This will disturd
normal functioning of the contacts and they will be
rapidly ruined.
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Pig. 7-11. Voltage Regulator Circuit Diagram:
1 - choke; 2 - thermal-compensating resistor;
3 = regulator winding; 4 - series resistors
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3. Do not connect additional consumers to the
alternator field winding supply circuit as this
will raise the alternator voltage excessively.

4. Do not check the regulator by shorting its
terminals "15" and "67". This will raise the
alternator voltage and may demage the rectifier
uwnit.

5. Do not remove the regulator cover unless
urgently necessary so as to avoid disturbing the
tightness of the seal. Moisture and various foreign
particles penetrating under the cover cause soil-
ing, burning of contacts and interfere with the
normal functioning of the regulator. For this
reeson all the materials of which the regulator is
made are checked for absence of gassing; when
replacing the gasket, see that the new one is mede
of polyurethane as prescribed in the regulator
design.

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

See that the regulator body and "ground" are
reliably connected by the fastening screws since
inadequate connection steps up the alternator
voltage above the specified limit.

Stand Checks and Adjustment. Reference Data

Regulated voltage at regulator and
ambient temperature of 50+3 °C, V:
2nd StBgEe ecececaccccsccccscensces 14.2+0.3
1st stage, lower than that of the
2nd stage by not more than e.ceeee 0.7
Resistance between terminal "15" dnd
ground”, Q  cececccsccssscsaccacscsase 27742
Resistance between terminals "15" and
"67" with contacts open, Q cessvacss 5.65+0.3
Armature-to-core 2ir gap, MM ceesecaeses 1.4+0.07
2nd stege contact g8p, MM eceececcessses 0.45+0.1

The regulator should be checked and adjusted
on a stand which is equipped with a generator,
storage battery, thermostat and an electric motor
capable of varying the rotetion speed within a wide

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

1 - voltmeter, 15 V scale, accuracy class not
under 0.5; 2 - voltage regulator; 3 - master
switch; 4 - generator; 5 - ammeter, scale up to
50 A; 6 - pignal lemps, 3 W, 12 V; 7 - storage
battery switch; 8 « rheostat switch; 9 - rheostat
5 =304, 15 V; 10 - storage battery
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renge. The regulator with the cover closed should
be mounted on the stand with its connector plugs
down.

A diagram of the stand hookup is illustrated
in Pig. 7-12. Pay particular attention to the
reliability of connections seeing that their con-
tact resistance should not be higher than that
specified in Table 7-4.

Table 7-4

Maximum Ohmic Resistance of Connections

Comnections Resistance,
Q
Generator "30" - battery "plus" 0.005
Generator "ground" - battery "minus" 0.001
Generator "30" - regulator "15" 0.02
Generator "67" - regulator "67" 0.02
Generator "ground" - regulator )
noround" 0.02

The wires leading from switch 3 should be
connected directly to generator "30" terminal and
regulator "15" terminal and the regulator "ground"
should be directly connected to generator "ground".
All connecting wires should be as short as pos-
sible. If tray wiring is used (wires laid in pipes
or trays), the trays should be mede of & nonmagne-
tic material.

During stand tests do not operate the regula-
tor with the battery disconnected since this may’
damege the regulator contacts.

Signal lamps 6 indicating the condition of
the generator should light with equal brightness
with the generator running.

Before the check warm the regulator in &
thermostat for 15-18 min at (50+3) °c, supply-
ing a 12-13 V current to the regulator winding.
This voltage is set by rheostat 9 with switches 3,
7, 8 turned ON and the generator inoperative.

Carry out the checks and adjustments imme-
diately after warm-up.

2nd_stage tests. Run the generator rotor at

" 5000 min~'. Set the generstor loed current to

2=12 A with rheostat 9. Check the generator vol-
tage which must be (14.2+0.3) V. If it is different,
stop the generator, disconnect the storage bat-
tery, remove the regulator cover and, bending brac-
ket 12 (Fig. 7-10) weaken spring 11 (if the voltage
is too high) or increase its tension (if the vol-
tage is too low). Replace the regulator cover and
rechetk the 2nd stege voltage.

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

18t stage tests. At a rotor speed of
5000 min‘1, set & load current to 25-35 A with
rheostat 9 (Fig. 7-12). The voltage should be by
not more than 0.7 V below the value obtained during
the 2nd stage adjustment.




Note. While checking the 1st and 2nd stages
see that the adjusted voltage is steady, without
sharp fluctuations.

If the voltage fails to fall within these
limits, stop the generator, disconnect the storage
battery, remove the regulator cover, loosen nut 6
(Pig. 7-10) and shift bracket 8 through
0.1 -~ 0.2 mm.

If the voltage is high, shift the bracket
down and vice versa. Simultaneously shift bracket 7
so ag to retain a clearance of (0'45i0'1) om
between the 2nd stage contacts. lleanwhile see that
the axes of the 13t and 2nd stage contacts are
aligned.‘The armature contact should not go beyond
the outline of the contacts on the brackets.

Tighten nut 6, put the cover in place, re-
check the 1st and 2nd stages of the regulator and,

if necessary, repeat the adjusting operstions.

Upon completion of adjustment clean the regu-
lator cover carefully and install it on the hot
regulator to bring the absorption of moisture down
to a minimum.

Trouble Shooting

If the storage battery is overcharged sys-
tematically on the car, check the voltage regula-
tor without removing it under the following condi-
tions:

- the storage battery should be fully charged;

- a8ll the consumers, except for the storage
battery and ignition system, should be disconnected;

- the engine speed should be 2500-3000 min'1.
Measure the voltage across the battery terminals
with a voltmeter. If 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 check the voltage
¢ .
~. If the voltage in the second case is again
too high, the voltage regulator is faulty and must
be adjusted or replaced. If the voltage is normal,
the cause of battery overcharging lies in poor
connection of the regulator body with "ground".

The defects of the voltage regulator can be
identified by checking its internal parts.

The causes of defects may be as follows:

1. An open-circuit fault in thermal-compensat-
ing resistor 2 (Fig. 7-11) or in the regulator
winding; in this case the voltage cannot be regu-
lated and rises excessively. This defect can be
discovered by measuring the resistance between
terminal "15" and the "“ground" (base) with an
ohmmefer.

2. An open-circuit fault in the winding of the
choke or in series resistor 4; in this case voltage
is unsteady and fluctuates sharply.

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

.

3. Soiling, burning or oxidation of 1st and
2nd stege contacts when the regulated voltage is
unsteady.

This defect may be caused by oil, gasoline,
and water penetrating into the regulator and soil-
ing the contacts, or by a short circuit in the
circuit of terminel "67" or else in the alterna-
tor field winding. Foreign matter may penetrate
into the regulator due to incorrect installation
or demaege of the sealing gasket between the regula-
tor cover and base, also when the gasket is made
of a material other than that recommended by the
manufacturers and fails to ensure adequate
tightness or liberates volatile substances.

If the contacts are found damaged, it is good
practice to check the circuits for shorts, for
correct connections of the wires and to check the

-condition of the altermator.

REPAIRS

The regulator should be repaired as an excep=-
tion only; as a rule, it must be replaced. Describ-
ed below are some of the permitted regulator
repair operations.

Replacing the cover and gasket. When instal-
ling & new cover see that both the cover and its
gesket are perfectly clean and the gasket occupies
& correct position. After installetion draw up the
screws all the way.

If dirt is detected inside the regulator body,
clean the regulator contacts and other parts.

Soldering the faulty connections. Solder the
connections with a neutral flux in a small amount
and take care not to overheat the insulation.
After soldering remove the surplus flux since the
remaining flux will evaporate under the effect of
heat liberated by the operating reguletor and soil
the contacts.

Cleaning the contacts. To clean the contacts
take off the armature spring and, loosening nut 6
(Pige 7-10), lift somewhat 1st stage stationary
contact bracket 8.

Using a flat barette file dress neatly the
contacts, removing the burnt matter and oxides
throughout the contact surface. The file should be
perfectly dry, washed in clean alcohol, gasoline
or, even better, in trichloroethylene. The craters
on the contacts caused by burning must be dressed
with a clean pointed steel tool. Remove the silver
chippings from the regulator body, blowing it with
dry clean air.

Put the armature spring back in position.

Moving the bracket of the 1st stage stationary
contact adjust the armature-to-core gap to
(1.4+0.07) mm, ensuring proper touching of the
contacts.

Moving the bracket of the 2nd stage btationary




contact, adjust the gap between the 2nd stage con~
tacts to (0.45+0.1) mm, ensuring proper touching
of the contacts. Tighten nut 6.

Put"in place the gasket and cover, then
check the regulator on the stand and adjust it, if
necessery.

Cleaning the voltage regulator. If some
foreign matter gets inside. the regulator, after
cleaning the contacts wash the regulator with
alcohol or cleen gesoline (solvent) before checks
and adjustments, then dry it (without the cover) in
an oven at 120 °C for 2 hours. Check the regulator
on the stand and adjust it, if necessary.

BATTERY NO~CHARGE WARNING LAMP RELAY

The reley, Type PC-702, switche's on the warn-
ing lamp on the instrument panel when the alterna-
tor voltage becomes too low for charging the
storage battery. The reley is installed in the
engine compartment, on the upper pert of the R.H.
wheel mudguard.

When the alternater is in operation, the
relay winding is supplied with the rectified phase
voltege of the alternator. This voltage is approxi-
mately a half of the alternator voltage. If the
voltage between alternator terminal "30" and
v"ground" is 13.8 - 14.5 V, the rectified phase
voltage is 5 - 7 V.

The relay contacts close the supply circuit
of warning lamp 6 (Fig. 7-5). When the ignition

After engine starting and on the moving car
the lamp should go off because the rectified phase
voltage should attract the relay armature to the
core, thus opening the relay contacts.

If the warning lamp fails to go off after
engine starting and on the move, this may be caus-
ed by some fault in the alternator or regulator
or in the relay proper (an open-circuit fault in
the winding, etc.).

Reference Data

Contact-opening voltagex, V ocoeeesoane 5.3+0.4
Contact-closing voltage™, V vvvueunn.. 0.2 1.5

Windi i o +2
switch is turned on but the engine and alternetor Vinding resistence at 20 °¢, @ ...... 29
ere still inoperativg, the relay contacts pass the -
current from the storage battery and the lamp is At (2515) %
alight.

STARTER
*
Specificetions Cont'd

Rated véitage, V ceeoocessccocccconnns 12 Cause AliRemEdy

Rated power, KW cceevesceosccccncecees 1.3
Current drain at maximum power,

MEX, A eseesccccccnacesccsanccescnsase 260
Locked-torque current drain,mex, 4 ... 500
Current drain at no-load, max, A ..... 35 (60%)

¥ For starter 35.3708

The design of the starter appears in Pig. 7-13
and its circult diagram, in Fig. 7-14. The circuit
diagram shows the starter with two windings in the
solenoid switch installed on some cars since 1983.
Before 1983 the sterter with one-winding solenoid
switch was used.

Since 1986 some cars are furnished with the
starter type 35.3708 with an end commutator, three
series and one shunt windings.

TROUBLE SHOOTING

2. Heavy oxidation of
battery terminals and
wire clamps; loosening
of wire clamps

2. Clean battery termi-
nals and wire clemps,
coat with petrolatum
and tighten

Cause [Remedy

With Starter Switched on its Armature
Stands Still, Solenoid Switch Fails

1. Storage battery faulty 1. Charge or replace

or completely run down battery
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3. Shorted turms, ground
fault or open-circuit
fault in solencid switch
winding .
4. Wire terminel discon-
nected from solenoid
switch terminel "50" or
from ignition switch

5. Faulty ignition
switch contact unit:
contacts "30" and "50"
fail to close

6. Jamming of solenoid
switch armature

3. Replace solenoid
switch

4, Restore connection

5. Replace ignition

switch contact unit

6. Remove solenoid
switch, check armature
for freedom of movement

With Starter Switched on, Its Armature Rotates

Slowly or Not At All, Solenoid Switch

Operates

1. Storage battery faulty

or discharged

1. Charge or replace
battery




Pig. 7-13. Starter CT-221:

1 ~ drive pinion; 2 - overrunning clutch roller;

3 - overrunning clutch; 4 - guide collar; 5 - rub-
ber plug; 6 - shift lever; 7 - drive end head; 1
8 - solenoid switch armature; 9 - solenoid switch
winding; 10 - contact plate; 11 - solenoid switch §
cover; 12 - contact bolts; 13 - comnmutator end
head; 14 - end head brake disc; 15 - axmature ]
shaft prake disc; 16 - amature; 17 - bearing
bush; 18 - stator winding; 19 - stator pole; 4

20 - starter frame; 21 ~ limiting ring; :§
22 - adjusting ring 2 9\\\\‘\\‘ 3
! \\\\\\\\\\\\\\ g
\\
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Fig. 7-14. Starter Circuit Diagram:

1 - starter; 2 - ignition switch; 3 - alternator;
4 - storage battery

Cont'd

Cause ‘ Remedy

'Battery terminals and
wire clamps oxidized;
wire clamps loose

2, Clean battery termi-
nals and wire clamps,
coat with petrolatum and
tighten securely

3. Solenoid switch con-
tact bolts oxidized

3. Dress contact bolts

4, Wire tip nuts loose
on solenoid switch con-
tact bolts

5. Burning of commuta-

4. Tighten nuts

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

6. Open-circuit fault

in stator or armature

6. Replace stator coils
or armature

winding

7. Shorting of commuta-
tor bars, turn-to-turn
shorts in armeture or
stator windings, or
ground fault

7. Replace faulty parts
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Cause

IRemedy

8. Ground fault df posi-

tive brush holder

8. Eliminate ground
fault or replace commu-
tator end head

With Starter Switched on its Armature Rotates,

but Flywheel Stands Still

1. Overrunning clutch
slipping

2. Clutch shift lever
broken or its shaft has
slipped out

3. Breaking of clutch
carrier ring or buffer
spring

1. Check starter on
stand, replace clutch
2. Replace lever or put
in place its shaft

3. Replace clutch

Abnormal Noise of Starter During Armature

Rotation

1. Excessive wear of
bearing bushes or arma-
ture shaft bushes

2. Starter fastenings
loose or drive end head
broken

3. Starter fastened out
of true

4. Loosening of stator
pole (armature rubs
against pole)

5. Damaged teeth of
starter pinion or fly-
wheel ring gear

1. Replace armature
bushes

2. Tighten bolts or
repair starter

3. Check starter mount-
ing
4. Tighten pole screw

5. Replace starter pi-
nion or flywheel




Cont'd

Cause I Remedy

6. Pinion fails to
disengage from flywheel:
(a) jamming of shift
lever
(b) clutch seized on
ermature shaft spli-
nes
(c) cluteh or sole-
noid switch springs
weak or broken
(d) lockring has come
off clutch hudb

(a) replace lever

(b) clean splines

and coat them with
engine oil

(c) replace clutch
or solenoid switch

(d) replace faulty
) parts

(e) solenoid switch
ermature seized due
to overheating

(f) faulty ignition
switch contact unit:
contacts "30" and
"50" fail to open

(e) replace sole-
noid switch

(f) check for cor-
rect contacting in
various positions
of ignition key;
replace faulty
contact unit

Stand Tests

The efficiency of the starter can be deter-
mined by checking its electrical and mechanical
characteristics on a stand.

A hookup for checking the starter on the
stand is shown in Pig. 7-15. The cross-section of
the wires leading to the power source, ammeter and
to the contact bolt of the starter solenoid switch
should be not less than 16 mm2.
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Pig. 7-15. Starter Test Stand Hookup:

1 - voltmeter, scale not under 15 V; 2 - starter;

3 -~ rheostat, 800 4; 4 ~ ammeter with 1000 A shunt;
5 - switch; 6 - storage battery

(W)Y
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®

The starter should be supplied from a fully
charged battery 6CT-55I or from & special source
of power whose voltage drop curve under load cor-
responds to that of the battery.

The temperature during the tests should be
(25+5) °¢ and the brushes must be well seated on
the commutator.

Performence Test

Closing switch 5 and using e 12V power
source, apply the starter four times with dif-
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ferent brake forques, e.g. 1.96 - 2.35; 5.4 - 6.45;
8.8 « 10.6; 11.3 - 12.3 N.m (0.2 = 0.24;
0.55 ~ 0.66; 0.9 - 1.08; and 1.15 - 1.25 kgf.m).
Each time the starter should be applied for not
longer than 5 s with at least 5-s intervals
between successive applications.

If the sterter fails to rotate the stand ring
gear or is noisy in operation, disassemble it and
examine its parts.

Locked-Torque Test

Lock the stand
ter and measure the
which should not be
under 13.7 N.m (1.4
the starter for not

ring gear, switch on the star-
current, voltage and torque
over 500 A and 6.5 V, and not
kgf.m), respectively. Apply
longer than 5 s.

If the torque is lower and the current is
higher than the above-specified velues, this may
be probably caused by shorted turms or ground
fault of the stator and ermature windings.

If the brake torque and current drain are
lower than specified above, the cause may be oxida-
tion and soiling of the commutator, heavy wear of
brushes or weakening of their springs, jamming of
brushes in the holders, loose terminals of the
stator winding, oxidation or burning of the sole-
noid switch contact bolts.

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

To remedy the defects disassemble the sterter
and replace or repair the demaged parts.

No-Load Test

Disengage the ring gear of the stand from the

starter pinion. Switch on the starter and measure

the current drain and the armature speed which

should be, respectively, not over 35 A (60 A for

the starter 35.3708) end (50007299) min~ at

11.5 = 12 V across the starter terminals.
If the current drain and the armature speed

go beyond the above-indicated limits, the causes

may be the same as those in the previous test.

Solenoid Switch Test

Place & gasket, 12.8 mm thick, between limit-
ing ring 21 (Fig. 7-13) and the pinion and energize
the solenoid switch. In a single-winding solenoid
switch check the current drain which should not
exceed 23 A. In a two-winding solenoid switch
check the cut-in voltage which should not exceed
9 V et an ambient temperature of (20+5) °c.

Mechanical Test

Using a dynamometer check the brush spring
tension which should be (9.8+0.98) N [(1+0.1) kgt)
for new brushes. If the brushes are worn to a
length of 12 mm, replace the brushes and seat them
well on the commutator.
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Fig. 7-16. Starter Parts:

1 - drive end head; 2 - rubber plug; 3 - shift lever;
4 - solenoid switch; 5 - stator pole; 6 - stator
series winding; 7 - stator shunt winding; 8 - rub-
ber plug; 9 - cover band; 10 - commutator end

19 18 17

The end play of the armature shaft should be
from 0.07 to 0.7 mm. If it fails to fall within
these limits, disassemble the starter and select
the required thickness and number of adjusting
washers 20 (Fig. 7-16).

The sterter drive should move freely along
the splined shaft without perceptible jemming and
be pulled from the working to the initial position
by ;1\3 return spring of the switch armature.

hen the drive pinion is turned in the normel
direction of the armature, the latter should stay
still. The torque required for turning the pinion
relative to the armature shaft should not exceed
27.4 N.cm (2.8 kgf.cm). )

REPAIRS

Defects and damage of the starter should be
eliminated by replacing the faulty parts, The only
permissible repair operation is turning the commu-
tator on a lathe.

Disassembly
Unscrew the nut on the lower contact bolt of
the solenoid switch and disconmnect the stator
winding. Unscrew the solenoid switch fastening

nuts and remove the switch.
Loosen the screw of the cover band on commu-

tator end head 10 and remove cover band 9 with its

16
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head; 11 ~ brush; 12 - brush spring; 13 - end
head brake disc; 14 -~ frame; 15 = through stud;
16 - armature; 17 - pinion stop; 18 - overrunning
clutch with drive pinion; 19 - thrust washer;

20 - adjusting washer

gasket., Remove the brush terminal screws and take
off the brushes. In the starter 35.3708 remove the
lockwasher from the rear end of the shaft,

Unscrew the nuts of through studs 15, screw
out the latter and remove drive end head 1 complete
with armature 16.

Detach the commutetor end head from the
frame. Remove rubber plug 2 of the lever from the
drive end head, uncotter and pull out the shaft of
starter shift lever 3, take the lever and the
armature from the end head.

To remove the starter drive from the arma-
ture, take the lockring from under limiting ring 21
(Fig. 7-13). The drive can be disassembled after
removing the lockwasher from the clutch hub.

After disassembly blow the parts with com-
pressed air and wipe them clean.

Inspection and Repairs

Armature. Using a megger or a 220 V test
lamp check the armature winding for ground faults.

The voltage is fed through the lamp to the
commutator bars and the armature core. If the lamp
is alight it means that either the armature wind-
ing or the commutator bars are shorted to the
ground. When a megger is used, it should read a
registance of not less than 10 kQ . The armature
with a ground fault should be replaced.




AN T

_—

Fig. 7-17. Check{ng Commutator Runout

Using a special tester check for short cir-
cuits between the armature winding sections or
commutator bars and for opens at the points where
the ends of the winding sections are soldered to
the commutator bers.

Examine the working surface of the commuta-
tor and check it for runout relative to the shaft
journals (Fig. 7-17). If the commutetor is soiled
or burnt, dress it with fine ebrasive cloth. If
the surface is heevily damaged or its rumout ex-
ceeds 0.06 mm, turn the commutetor on a lathe,
taking care to remove &s little metel as possible.
The minimum diameter to which the commutator may
be turned is 36 mm. After turning grind the commu-
tator with fine abresive cloth.

Check the core for runout relative to the
shaft journals. Replace the armeture if the runout
exceeds 0.08 mm.

Exemine the surfaces of the armature shaft
splines and journals. They should be free of
scores, nicks and wear. If the shaft surface bears
yellow deposit from the pinion bush, rémove it
with fine abrasive cloth since it may cause jam-
ming of the pinion on the shaft.

Starter drive. The .pinion teeth should be free
of considerable wear. If the engaging portion of
the teeth is nicked, grind the teeth with a fine
small-diameter grinding stone. The pinion should
rotate easily relative to the clutch hub but only
in the direction of armature rotation at engine
gtarting.

If the parts of the starter drive are damaged
or considerably worn, replace the drive by a new
one.

Stator. Using a megger or a 220 V test lemp,
check the stator winding for ground faults. The
voltage is fed through the lamp to the common
terminal of the winding and to the starter frame.
If the lamp lights or the megger reading is under
10 ¥Q, also if the winding shows signs of over-
heating (darkened insulation), replace the wind-
ing.
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To replace the stator winding coils take off
the poles by turning out the pole screws with a
power screwdriver. Prior to removing the poles,
match-mark both the frame and the poles so as to
rTeturn them to their initial position.

It is recommended that the winding be heated
to 50 °C approximately before installation so as
1o make it flexible and facilitate its fitting on
the poles. Pasten the poles by tightening their
screws as far as they will go in order to retain
the initial air gap between the armature and the
poles (0.38 mm, measured with a feeler gauge).

After assembly check the inside diameter
between the poles; it must be 67.80 - 67.97 mm.
Besides, using a plug gauge of 67.66 mm diameter,
check the concentricity of the frame and the poles.
Being touched to the inside surface of the frame,
the gauge should go in and turn freely between the
poles. If this requirement is not satisfied, it
means that the starter was improperly assembled
and must again be stripped down and reassembled.

liachining of the poles is by no means per-
missible.

End heads. Examine the end heads for cracks.
Replace them, if cracked. Inspect the end head
bushes. If they are worn, replace either the end
head assemblies or the bushes alone. After press-
fitting ream out the new bushes to a diameter of
12.01570+%15 1, Before replacing the bush in the
commutator end head, take out the blank plug;
having pressed-in the bush, reinstell the blenk
plug and lock-punch it at three points.

Check to see that the brush holders are
reliably secured on the commutetor end head. The
positive brush holders should have no ground
faults. The brushes must be free to move in their
holders. The brushes worn down to & length of 12 mm
should be replaced by new ones and carefully bedded
on the commutator.

Using a dynamometer check the brush spring
pressure; for new brushes it should be (9.8+0.98) N
[g1io.1) kgf]. If necessary, replace the springs by
new ones.

Solenoid switch. Check the switch armature
for freedom of movement. Using an ohmmeter check
the contact bolts for reliable contact with the
contact plate. If the contact is poor, disassemble
the switch and dress the contact bolts with fine
abrasive cloth or a flat barette file. If the con-
tact bolts are seriously dameged at the point
where they touch upon the contact plate, turn them
through 180°.

Assembly

Before assembling the starter, coat the
helical splines of the armature shaft and overrun-
ning clutch hub with engine oil M-IOTU. Lubricate
the bushes of both end heads as well as the pinion
with engine o0il; coat the carrier ring of the
drive with JluTos-24 grease.




Before assembly check end play of the erma-

ture shaft, first assembling the end heads, frame
and ermeture and tightening the nuts of the through
studs. The ammature can be assembled without the
drive; end head 1 (Fig. 7-16) can be assembled
without the lever. End play of the shaft should be
within 0.07-0.7 mm. It can be changed by selecting
the required number or thickness of adjusting
washer 20.

In the starter 35,3708 the adjusting washers
are installed at both sidec of commutator end

head 10.

Having installed the appropriate number of

adjusting washers, assemble the starter by revers-
ing the disassembly operations.

Check the assembled starter on a stand.

IGNITION SYSTEM

4 circuit diagram of the ignition system is
given in Fig. 7-18.
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Fig. 7-18. Ignition System Circuit Diagram:

1 - spark plugs; 2 - ignition distributor; 3 - ig-
nition coil; 4 - ignition switch; 5 - alternator;
6 - storage battery

TROUBLE SHOOTING

Cauge

JRemedy

Engine Fails to Start

1. Current does not pass
through breaker contacts:

(a) breaker contacts
dirty, oxidized or
stuck; bulges and
craters on contacts

due to erosion; ex-

cessively large con-
tact gap or weakening
of contact spring

(b) L.T. wire tips
loose or oxidized;
wires broken or
shorted to "ground®
(c) ignition switch
faulty; contacts "15n
and "30/1" fail

to close

(d) breakdown of
capacitor (short
circuit)

(e) open~circuit
fault in ignition
coil primery wind-
ing

2. Breaker contacts fail
to open:

(a) dress contacts
and adjust contact
gap; replace con-
tact unit if spring
is weak

(b) inspect wires
and connections,
replace demaged
wires

(c) examine switch
and, if necessary,
replace switch or
its contact wnit
(d) replace capa-
citor

(e) replace coil
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Cont'd

Cause

IRemedy

(a) breaker point
gap out of adjust-
ment - e

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

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

(a) H.T. wire tips
loose, broken or
oxidized; wires badly
soiled or their in-
sulation damaged
(b) carbon brush
worn, damaged or
jammed in distribu-
tor cap

(c) current leaks
through cracks or
burnt holes in dis-
tributor cap, through
carbon deposits or
moisture on inaside
surface of cep

(d) current leaks
through cracks or
burnt holes in dis-
tributor rotor

(e) burnt resistor
in distributor
rotor

(f) open-circuit

or ground fault in
ignition coil
secondary winding

5. Wrong spark rlug gap
or oiling of spark plugs
6. Spark plugs damaged
(cracked insulator)

(a) adjust

(b) replace contact
unit

(a) ingpect and
restore connections,
clean or replace
wires

(b) inspect distri-~
butor cap and
replace, if neces-
sary

(c) examine cap,
remove moisture and
carbon deposits;
replace cap, if
cracked

(d) examine rotor
and replace, if
necessary

(e) replace resis-
tor

(f) replace coil

4. H.T. wires confused in 4. Check and connect
distributor cap towers

wires according to
engine firing order
(1=3-4-2)

5. Clean spark plugs and
adjust spark gap

6. Replace spark plugs
by new ones "




Cont'd

Cause 1

Remedy

7. Wrong ignition timing

7. Check and adjust
ignition timing

Engine Runs Unsteadily or Stalls When

Idling
1. Ignition too early

2. Excessively large
spark plug gap

3. Breaker contact gap
too small

4. Burnt resistor in dis-
tributor rotor

1. Check and adjust
ignition timing

2. Check and adjust
spark plug gap

3. Check and adjust
contact gap

4, Replace resistor

Engine Runs Unsteadily at High Speeds

1. Weakening of breaker
arm spring

2. Breaker contact gap
too large

3. Weak springs of cen-
trifugal spark timer fly-
weights

Engine Missing at

1. Replace breaker con-
tact unit

2. Check and adjust con-
tact gep

3. Replace springs, check
centrifugal spark timer
on stand

All Speeds

1. Paulty ignition wires.
Loose wire fastenings or
oxidation of wire tips
2. Breaker contacts
dirty, oxidized, stuck
or displaced

3. Reduced capacity or
punctured capacitor

4, Wear or damage of
carbon brush in distri-
butor cap, weakening of
its spring

5. Badly burnt cen-

tral contact in distribu-
tor rotor

6. Cracks, dirt or burns
of distributor rotor

or cap

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

8. Wear or oiling of
spark plug electrodes;
heavy carbonization;
cracked spark plug insu-
lator

1. Ingpect wires and con-
nections. Replace damaged
wires

2. Dress contacts and
adjust contact gap

3. Check capacitor and
replace, if necessary
4. Replace distributor
cap

5. Dress central contact

6. Inspect and replace
rotor or cap

7. Replace ignition dis-
tributor

8. Examine spark plugs,
decarbonize them, adjust
spark gep, replace faulty
spark plug

Lack of Power and Poor Pickup

1. Wrong ignition timing
2. Jamming of spark timer
flyweights or weakening
of their springs

3. Heavy wear of breaker
arm bushing

1. Check and adjust
2. Inspect and replace
damaged parts

3. Check and replace
breaker contact unit
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IGNITION TIMING

To check ignition timing there are three
marks 1, 2, and 3 (Fig. 7-19) on the valve geer
cover and mark 4 on the crankshaft pulley; when
mark 4 is aligned with mark 3 on the cover, this
indicates the TDC of the pistons in No.1 and No. 4
cylinders., )

Ignition timing can be checked and adjusted
with & strobe light in the following order:

~ set the eccentric of the ignition distribu-
tor octane selector to zero (if the P-125B dis-
tributor is instslled on the engine);

- connect strobe light terminal "+" with
ignition coil terminal "+DB' and connect the
nground" ciamp with the minus terminal of the
storage battery;

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

- start the engine and direct the flashing
light of the stroboscope at the mark on the pul-
ley; if igpition timing is correct, mark 4 seen on
the pulley will be in line with mark 2 on the
valve gear cover when the engine is idling.

To adjust ignition timing stop the engine,
loosen the distributor fastening nut and turn the
distributor through & required angle. To increase
or decrease the ignition advence angle, turn the
distributor body counter-clockwise or clockwise,
respectively. Then recheck the ignition timing.

If a diagnostic stand with an oscilloscope is
available, it can also be used for an easy check
of ignition timing, following the instructions for
the stand.

If the ignition distributor has been removed
from the engine, put it back in place as follows:
- remove the distributor cap, check the

breaker point gep and adjust it, if necessary;

~ turn the crankshaft until & compression
stroke begins in No. 1 cylinder and, continuing to
turn the crankshaft, align mark 4 with mark 2;

N \1 2 3 @\,
&/

IS

Fig. 7-19. Ignition Timing Marks:

1 - 10° spark advance mark; 2 - 5 spark advance
mark; 3 - 0° advance mark; 4 - TDC mark on crank-
shaft pulley




~ turn the rotor to a position in which its

outer contact faces the contact of No. 1 cylinder

on the distributor cap; 12
- holding the distributor shaft against turn-
ing, insert it into the socket on the cylinder ”

block so that the axis passing through the spring
clips be parallel to the engine axis;

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

I>cnu:5

Checking and Adjustment of Breaker Point Gap

To check the breaker point gap:

- set the gearshift>lever to neutral and apply
the parking brake;

-~ turning the engine crankshaft, bring the

A
breaker cam to a position in which the breaker 6 QE
contacts are completely open; Q;
= measure the gap with a feeler gauge. If the §$
gap not within 0.35 and 0.45 mm limits, loosen & ()i \f
screws 21 (Fig. 7~21) of the breaker bracket, in- 93§
sert the blade of a screwdriver into slot 22 and
turn the breaker bracket as required. After
adjustment tighten screws 21 all the way home.
4 N
STAND TESTS OF IGNITION UNITS 1
Ignition Distributor K]
Caution ) Zﬁ

Before 1980 the car engines were fitted with
type P-125B ignition distributors (Fig. 7-20).

From 1980, the car engines fitted with car-
burettor 2107-1107010-20 are furnished with type
30.3706~02 ignition distributors with & vacuum
spark timer (Fig. T7-21).

~Prior to mounting the ignition distributor on
the stand, examine the breaker contacts, see that
the breaker arm with the movable contact is not
jammed on its shaft and measure the contact pressure
which should be 4.9 - 5.88 N (500 - 600 gf).

Check the rubbing block of the breaker arm
for wear; if it is worn, set the'required gap
between the breaker contact points. If the arm is
jemmed on its shaft or its spring is weak, replace
the contact group.

If the breaker contacts are soiled, stuck or
eroded, dress them with a barette file. Never use
abrasive cloth or other abrasives for this purpose.

After dressing wipé the breaker contacts with
chamois leather soaked in gasoline. Then pull off
the breaker arm to allow gasoline to evaporate and
wipe the contacts once more with dry chamois
leather. The chamois leather may be substituted by
any other material which leaves no lints on the
contacts.

The contacts should touch each other
throughout their surface. If they are not in full
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Fig. 7-20. Ignition Distributor P-125B:

1 - shaft; 2 - oil-deflecting sleeve; 3 - spiral
stud; 4 - body; 5 - link; 6 -~ axle; 7 ~ breaker
movable plate; 8§ - breaker cam; 9 - driven plate;
10 - driving plate; 11 - rotor; 12 - central car-
bon electrode; 13 - central electrode terminal;

14 - resistor; 15 - side electrode; 16 - .cap;

17 - flyweight; 18 - octane selector eccentric;

19 - shaft bushing; 20 - wick; 21, 25 - breaker
contact bracket screws; 22 - breaker contact brac-
ket; 23 - arm spring; 24 - breaker arm; 26 - brac-
ket adjusting slot; 27 =~ breaker contact points;
28 - L.T. wire terminal nut; 29 - shaft oiler

contact, adjust the position of the fixed contact
by bending the bracket support. It is not permitted
to bend the breaker arm with the movable contact.
Wipe the distributor cap. to remove any dirt
and oil.
Lifting the distributor cap a little, check
to see whether the rotor contact faces the elec-
trode of the cap at the moment of opening of the
breaker contacts. v




cONTACT BREAKER SET
LucAs DSB gcic 0394 803
of the distributor cap with four adjustable spark
gaps of the stand.
Set & S5-mm electrode clearance in the spark
gaps, start the stand motor and rotate the
12 aistributor sheft a few minutes in the clockwise
13 direction at 2000 min~'. Then increese the elec~
14 trode clearance to 10 mm and look for internal
discharges in the distributor. Internal discharges
19 can be noticed either by sound or by weak and mis-
15 sing sparks in the stand spark gaps.
The operating distributor should make no
17 noise at any engine speed.
Measuring the automatic spark advance. Mount
18 the distributor on the stand and connect it in, com-
pliance with the stand instructions.
19 Start the stand motor and rotate the distribu~
tor shaft at 150 - 200® min~'. Wetching the
20 graduated disc, note the degrees at which one of
the four spark occurs.
21 Increasing the motor speed and taking the
readings each time efter raising the speed by
22 200 - 300 min'1, determine the degrees of the

i
X SNAMAVRRRIARIRIR 4

A
Yoo,

a 23 spark edvance angle relative to the initial set-
ting et various distributor shaft speeds. Compare
24 the obtained curve with that shown in Pig. T-22.
A
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Fig. 7-21. Ignition Distributor 30.3706-02:
P 1 - shaft; 2 - oil deflecting sleeve; 3 - wick; 23
4 - vacuum spark timer body; 5 - membrene; :
6 - vacuum sperk timer cap; 7 - vecuum sperk timer S I gt = = (R SR S N 15°30'¢1°
link; 8 - cenirifugal spark timer supporting plate; 15 <
9 - distributor rotor; 10 - side electrode with ]
terminal; 11 - cap; 12 - central electrode with 10 Ne
terminal; 13 ~ central electrode cerbon; 14 - resis- >
tor; 15 - rotor outer contact; 16 - cenirifugal 4
spark timer plate; 17 - flyweight; 18 - breaker 9 a 7)
cam; 19 - contact group; 20 -~ breaker movable A
plate; 21 ~ contact group screw; 22 - slot; 0 $ n
23 - capacitor; 24 - ignition distributor body 500 1000 4500 2000 2500 3000

Pig. 7-22. Centrifugal Spark Timer Curve:

8 - ignition distributor P-125B; b - ignition dis-
tributor 30.3706-02; A - spark advance angle,
deg.; n - distributor shaft speed, min™

Performance check. Mount the distributor on
the test stand and connect it to & variable-speed
motor.

Make necessary connections with the ignition =
coil and storage bettery; connect four terminals 300 -~ 400 min

T for ignition distributor P-125B.
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Checking the dwell angle.

Turn on the stand motor and accelerate the
distributor shaft to 1000 min~'.

Measure the dwell angle on the lighted por-
tions of the scale; the angle should be (5513)0.

Having checked the dwell angle, check the
angles between the contact-opening moments in the
cylinders relative to No. 1 cylinder (asynchronism);
these angles should not differ by more than 110
from the nominal values. '

Measuring vacuum spark timer response. Connect
the vacuum spark timer of the ignition distributor
with the vacuum pump of the stand by a hose.

Turn on the stand motor and rotate the dis-
tributor shaft at a speed of 1000 min~ . Watching
the graduated disc, set an arbitrary "zero" at
which & spark occurs in any cylinder.

Increasing the vacuum gradually, note the num-
ber of spark advence degrees every 26.7 GPa (20 mm
Hg) comparing it with the initial value. Compare. -
the” " btained curve with that shown in Fig. 7-23.

Adjust the timer curve by selecting the
required number of adjusting washers inserted
between the timer spring and plug.

See that the breaker movable plate returns
readily to the initial position after the vacuum
has been relieved.

A
10
5._________ \;\: N \S!\\_ 60210
L
4
0 P
133 267 400 333

(100) (200) (300) (400)

Pi/A\7-23. Vacuum Spark Timer Curve of Ignition
Distributor 30.3706-02:

A - spark advance angle, deg.,; P - vacuum, GPa
(zm Hg)

Checking the insulation registance. The resist-
ance of insulation between verious terminals and
"ground" at (25+5) °C checked with a megger should
be not less than 10 MQ . Measure the resistance
between the breaker L.T. terminal eand "ground"
with the breaker contacts open.

Checking the capacitor. The capacity measured
within a frequency range of 50 -~ 1000 Hz should be
from 0.20 to Q.25 WE.

Ignition Coil
To check the ignition coil, make the follow-
ing tests:.
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" functioning of the ignition system.’

The ohmic resistance of the primery winding
at 20 °C should be 3.07 - 3.5 Q eand that of the
secondary winding, 5400 ~ 9200 Q.

Insulation to "ground". The coil should with-
stand 1500 Vv, 50 Hz A.C. applied during one minute
between the end of the primary winding and the body
without discharges.

The resistance of insulation to "ground"®
should be equal to, or higher than, 50 MQ .

If sparks are missing in one or more cylin-
ders, take care to examine the spark plugs.

Before the test clean the carbonized or fouled
spark plugs by sand- and airblasting on a special
installation.

If carbon deposits are light-brown in colour,
they may be left in place since they may appear in
a sound engine and do not interfere with normal

After cleening examine the spark plugs and
adjust the electrode yap. Replace the spark plug,
i the insulator is chipped or cracked or the weld
of the side electrode is damaged.

The gap between the spark plug electrodes

feeler gauge included intc the driver's tool kit.
Do not check the gap with a flat feeler gauge since
this measurement will not include the crater on

the side electrecde that develops in the course of

spark plug operation. Adjust the gap by bending
the side electrode only. The central electrode must
nct be bent as this may damaze the ceramic insule-

tor.

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

Apply a few drops of o0il or kerosene to the
spark plug; in case of poor tightness bubbles will
appear, usually between the insulator and the metal
body of the spark plug.

Electric test. Adjust the electrode gap to
0.6 mm, screw the spark plug into the stand socket
and tighten to a torque of 30.67 - 39 N.m
(3.13 = 3.99 kgf.m) with a torque-~indiceting wrench;
pressure-tighiness is ensured by an elastic gasket
of the socket union. Set & 12 mm clearance in the
spark gaps (which corresponds to a voltage of
18 kV) and build up a pressure of 0.6 MPa
(6 kgf/cm?) with a pump.

Fit the tip of a H.T. wire on the spark plug
and press the switch button.

The following conditions may be observed:

1. A good hot spark jumps across the spark

plug electrodes as seen through the stand eye-
piece. In this case the spark plug is considered to

be good.
2. Sparking tekes place in the spark gaps. If

80, reduce the pressure and note the value'%y

*ow/_

(0.5 - 0.6 mm) should be checked with a round wire:d2y "
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which the spark plug starts producing sparks. If
this occurs at a pressure of 0.5 MPa (5 kgf/cmz),
the spark plug is considered sound; if it occurs
at a pressure of 0.4 MPa (4 kgf/émz) and lower, the
spark plug.is defective and must be discarded.

There may be several sparks on the spark gap;
if there are no éparks both in the spark plug and
spark gep, the fault lies probably with a cracked
spark plug insulator so that the discharge takes
place inside, between "ground" and the electrode.
Such a spark plug is considered faulty.

Ignition Switch

The ignition switch should be checked for
proper functioning of the antitheft device and
for correct closing of contacts in various posi-
tions of the key (Table 7-5). The voltage is fed
from the battery and alternator to contacts "30"
and "30/1". A vacant additional plug "INT" is in-
tended for connecting a radio receiver.

Fig. 7-24. Ignition Switch Contact Group:
1 - locking bar; 2 - wide lug

The locking bar of the antitheft device
should extend when the key is turned to the PARKING
(CTOHKA) position and removed from the lock; it
should be retracted when the key is turned from
the PARKING (CTOSHKA) to the OFF (BHKII(YEHO) posi-

tion.

When installing the contact unit into the
switch body, arrange the unit so that terminals
wq5n and "30" are located at the locking bar side
(Pig. 7-24) in which case the wide lug of the con-
tact wnit will smap into the wide slot of the

switch body.

Checking Radio Noise Suppressors

‘The radio noise suppressors include the H.T.
wires with & distributed resistance of (2000+200)
Q/m and a suppressor resistor in the distributor
rotor, rated for 5000-6000 Q . The condition of
these elements can be checked with an ohmmeter.

Table 7-5
Circuite Energized in Verious Positions
of Key
Key Energized Energized circuits
position contacts
OFF 30 and 30/1 -
(BHKJIOYEHO )
111
PARKING 30-INT External lighting, wind-
(CTOfHKA) shield wiper, heater
30/1 -
I
IGNITION 30-INT External lighting, wind-
(3ARVITAHME) shield wiper, heater
30/1 - 15 Ignition system, alter-
nator field, instru-
ments, direction indi-
cators
II 30-INT Externasl lighting, wind-
STARTER shield wiper, heater
,(,CTAI’T,EP) 30/1 - 15 Ignition system alterna-
tor field, instruments,
direction indicators
30 - 50 Starter

LIGHTING AND LIGHT SIGNALLING SYSTEM

The. external lighting circuit diagram is
shown in Fig. 7-25 and the headlight circuit diag-

ram, in Fig. 7-26.
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Pig. 7-25. External Lighting Circuit Diagram:

unit; 6 - stoplight switch; 7 - external 1lighting

1 - gide light; 2 -~ storage battery; 3 - alterma- switch; 8 - ignition ewitch; 9 - backing light
tor; 4 - external lighting warning lamp; 5 - fuse switch; 10 - tail light; 11 - number plate light
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Pig. 7-26. Headlight Circuit Diagram:

1 - headlight; 2 - fuse unit; 3 - headlight upper
beam warning lamp in speedometer; 4 - headlight
lower beam relay; 5 - headlight beam switch;

TROUBLE SHOOTING

6 - headlight upper beam relay; 7 - alternator;
8 - external lighting switch; 9 - storage battery;
10 - ignition switch

Cont'd

I Remedy

Cauge
Sz

Cause l Remedy

Some Bulbs Inoperative

1. Puses blown out 1. Check and replace
fuses
2. Bulb filaments 2. Replace bulbdbs
burmnt out
3. Wires demaged, their
tips oxidized or connec-

tions loosened

3. Inspect, replace
damaged wires, clean
tips

Stoplight Inoperative
Stoplight switch faulty Check with test lamp,
replace faulty switch

Headlight Lower and Upper Beams Cannot be

Changed Over
1. Defective headlight 1. Adjust or replace
relay relay
2. Oxidation of switch 2. Replace three-lever
contacts switch

N

Direction Indicator and Headlight Switch
Levers Fail to be Fixed in Position

1. Lever lock ball has 1. Replace three-lever
snapped out switch
2. Damaged sockets of 2. Replace three-lever
lever locks switch

Direction Indicators Fail to Switch Off
Automatically on Completion of Turn

1. Replace three-lever
switch

1. Jamming of direction
indicator lever return
mechanism

2. Lugs of direction
indicator switch carrier
ring worm or broken

2. Replace three-lever
switch

Direction Indicator and Headlight Switch
Levers Fail to Function

1. Replace tpree-lever
gwitch

1. Jamming of lever lock
balls
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Cont'd

Cause B AI Remedy

2. Jamming of direction
indicator lever return
mechanism

2. Replace three-~lever
switch

Direction Indicator Warning Lamp Inoperative

1. Bulb filament burnt

out

2. Direction indicator
and distress light flasher
unit faulty

1. Replace bulb

2. Replace flasher unit

After Turning on Direction Indicator Warning
Lamp is Constantly Alight (Feils to Blink)

1. Bulb of front or rear
direction indicator
burnt out

1. Replace buldb

2. Direction indicator
and distress light flasher
unit faulty

2. Replace flasher unit

HEADLIGHTS
Replacement of Bulb

To replace the bulb:

- remove decorative facing 4 (Pig. 7-27) on
the front end of the body by turning out screws 5;

- loosen headlight moulding screws 3, turn the
moulding counter-clockwise and take it off;

- teke out the light unit and replace the
bulb.

Put the light unit back in position so that

its lugs enter the sockets of the headlight inner
rim.

Headlight Aiming

The headlights should be aimed so as to ensure
efficient illumination of the road aheed without
dazzling the drivers of the oncoming vehicles by
the lower beam. The headlights are aimed by rotat-
ing screws 1 and 2 which turn the light unit in the
vertical and horizontal planes.

The best practice is to aim the headlights
with the aid of portable optical epparatuses.
However, if they are not available, this work cen
be done with the aid of & makeshift screen.

Place a fully primed and equipped car with &
750 N (75 kgf) loed on the driver's seat on &
level horizontal ground, 5 m away from & smooth
wall or some sort of a screen (a sheet of plywood
measuring 2x1 m, etc.) so that the car fore-and-
aft line (axis) is square to the screen. Before
marking out the screen make sure that the car
tyres are properly inflated, then swing the car by
pushing it from one of its sides to allow the
suspension springs to settle.

Herk the screen as shown in Fig. 7-28, draw-
ing an axial vertical line O and vertical lines A
and B passing through the points which correspond
to the headlight centres. These lines should be
symmetrical with the fore-and-aft line of the car.
Draw line 1 at the height of the headlight centres
above the floor and line 2 of the headlight hot
spots at a distance of 120 mm below line 1.

Turn on the lower beam. Cover first the L.H.,
then the R.H. headlight with & piece of cardboard
or dark cloth and adjust the light beams with
screws 1 and 2 (Fig. 7-27). The upper boundary of
the hot spots of well-aimed headlights should
coincide with line 2 (Fig. 7-28) while the points
of intersection of the horizontal aund inclined
portions of the hot spots, with lines 4 and B.

Fig. 7-28. Headlight Aiming Diagram

Pig. 7-27. Headlight Aiming:

1 - horizontal adjustment screw; 2 - vertical
adjustment screw; 3 - headlight moulding screw;
4 - body front decorstive facing; 5 - facing
gscrew; 6 - headlight moulding; 7 - light unit

HEADLIGHT RELAY
Reference Date_

Relay cut-in voltage at (23+5) %¢c, v,
MAXIiMUMN eooescesssosscsoscssscsccscccssoscnas 8

Winding resistance at 20 °C, @ cececvesccns 8545
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Pig. 7-29. Distress Light and Direction Indicator
Circuit Diagram:

1 - side lights; 2 - storage battery; 3 - alterna-
tor; 4 - side direction indicators; 5 - main fuse
unit; 6 - additional fuse unit; 7 - ignition

switch; 8 - distress light switch; 9 ~ direction
indicator switch; 10 ~ distress light and direction
indicator flasher unit; 11 - direction indicator
warning lamp in speedometer; 12 - tail lights
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Pig. 7-30. Distress Light and Direction Indicator
Flasher Unit Circuit Diagram

The lower and upper beams of the headlights !
are turned on by identical releys, Type 111.3747.
They are installed, together with the headlight
wiper and washer relays, under the instrument penel | |
beb~d the fuse unit. '

THREE~LEVER SWITCH

The switch is held by a clamp on the steering
shaft bracket.

To remove the switch:

- take off the steering wheel;

- remove the two halves of the steering shaft
casing;

- take off the instrument pamnel and discon-
nect the switch wires from the wire harmess of
the car; .

- loosen the fastening clamp and take off
the switch.

DISTRESS LIGHT AND DIRECTION INDICATOR
FLASHER UNIT
Flasher unit 10 (Fig. 7-29) provides for the
blinking light of direction indicators both when
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indicating the tumms and giving distress signals,
also for checking the condition of the direction
indicator bulbs. If these bulbs are sound, warn-
ing lamp 11 will be blinking. If the bulbs are
faulty (burnt or inoperative because of an open-
circuit fault in their supply circuit), the
flasher unit will ensure constant light of the
warning lamp.

The flasher unit is fastened under the in-
strument panel on a bolt welded to the wall of the
air intake box. A defective flasher unit is not
subject to repairs and must be replaced by a new
one.

The flagsher unit makes the direction indica-
tor bulbs blink at a frequency of 90+30 cycles per
minute under a rated load of 92 W, ambient tem-
perature from minus 20 to plus 50 %¢ and voltage
of 10.8 to 15 V.

A circuit diagram of the flasher unit is
given in Pig. 7-30.




HORNS

The car is fitted with two horns (Fig. 7-31):
high-tone and low-tone ones. They are bracketed to
the radietor L.H. shield in the engine compartment.

The horn connection diasgram is shown in 4
Fig. 7-32.
2

Pig. 7=31. Horm:

1 - membrane; 2 - stationary contect holder;

3 = diffuser; 4 - ring; 5 - movable contact plate;

6 - body; 7 -~ core; 8 - adjusting screw; 9 - adjust-
ing screw spring; 10 - bridge; 11 = hom fastening
plate; 12 - yoke; 13 - armature
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socket; 4 - fuse unit; 5 - alternator; 6 - storage
battery

Pig. 7-32. Horn Connection Diagram:
1 - horns; 2 - horn switch; 3 - inspection lamp

TROUBLE SHOOTING

the horn by turning screw 8 in or out (Fig. 7-31)
until & loud and clear sound is obtained.

Faulty operation of the horms cen be caused
by a defective or jemming switch and by & defec-
tive horn. ‘ If adjustment fails to eliminate hoarseness

To identify the trouble examine the wire con-
nections and the switch contacts. Clean the con-
tacts, if necessary. The faulty switch or horn

should be replaced by & new one.

or the horn produces intermittent sound, disassemble
it and clean the breaker contacts.

When assembling the horn take care to install
the previously removed gasket between horn mem-
brane 1 and body 6 so as to retain a clearance of
(0.4+0.05) mm vetween the armature and the core.

If the sound becomes weak or hoarse, adjust

WINDSHIELD WIPER

Cont'd
TROUBLE SHOOTING

Cause Remedy

Cause

] Remedy

1)

Wiper Motor Inoperative, Fuse Intact

1. Damaged motor supply
wires, oxidized wire tips

2. Damaged wiper switch

3. Jamming of motor

1. Inspect wires, reple-
ce damaged ones, clean
tips

2. Replace three-lever
switch

3. Inspect, eliminate
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brushes, heavy oxidation
of commutator

4. Breaking of motor
leads

5. Open-circuit fault in
motor armature winding

jamming of brushes oXr
replace faulty parts;
dress commutator

4. Inspect and solder
up, if necessary

5. Replace armature or
motor




Cont'd

Cont!ad

Cause

[ Remedy

Cause ]VRemedy

Wiper Motor Inoperative, Fuse Blown Out

1. Short circuit in
motor armature

2. Wiper arms distorted
and brush against car
body

3. Wiper blades frozen
to windshield

4. Foreign object in
wiper mechanism

1. Replace motor or
armature

2. Inspect, straighten
arms or replace wiper

3. Pull wiper blades
off windshield

4. Inspect, remove
foreign object

Wiper Motor Fails to Function at Intermittent

Mode

1. Wer switch damaged

2. Wiper relay damaged:
(a) open-circuit
fault in relay
winding
(b) shorted wires
on contact bracket
(¢) clearance deve=-
loped between relay
breaker contacts

1. Replace three-lever
switch

(a) replace relay

(b) eliminate short
circuit

(c) eliminate
clearance; replace
relay, if necessery

Wiper Motor Fails to Stop at Intermittent

Lode

1. Burnt wiper relay
breaker winding

2. Cam of motor reduc-
tion unit gear fails to
foree off limit switch
Sp. ; plate

3. Burning of motor
limit switch contacts
4., Burning of wiper
relay breaker contacts

1. Replace relay

2. Bend switch plate so
that cam can force it
off

3. Dress switch contacts
4. Remedy defect, dress

breaker contacts or
replece relay

LTl ] | L
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Wiper Motor Stops at Intermittent Mode. Blades
Fail to Park in Initiel Position

Oxidaetion or poor clos-
ing of limit switch con-
tacts in motor

Clean switch contacts or
bend limit switch plate

Wiper Motor Operating, Blades Stay Still

1. Broken teeth of motor
reduction unit gear

1. Replace gear
2. Loosening of crank 2. Inspect, tighten
on reduction unit gear crank nut

shaft

REPAIRS

The circuit diagram of the windshield wiper
is given in Fig. 7-33. Some of the windshield
wipers are furnished with a thermobimetallic cut-
out to protect the motor from overloads.

The repairs of the windshield wiper are con-
fined basically to straightening the distorted com-
ponents of the leverage or réplacing them with new
ones. A faulty motor should also be replaced by
a new one. The only permissible repair operations
on the electric motor are replacing the reduction
unit gear, the armature and cleaning the commutator.

Removal and Installation

The windshield wiper is removed from the
engine compartment as follows:

- remove the blades with the arms;

- disconnect the wires from the storage bat-
tery and wiper motor;

- unscrew the nuts of the arm pivots with the
locating bushings;

- unscrew the nuts of the motor bracket and
take off the motor complete with the leverage.

Put the motor on a work bench and remove the
leverage.

To install, reverse the removal operations.

n
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FPig. 7-33. Windshield Wiper and Washer Circuit

Diagram:

1 - windshield washer motoX;

13

2 - windshield wiper
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relay; 3 - windshield wiper and washer switch;
4 - windsbield wiper motor; 5 ~ fuse unit; 6 - igni-
tion switch; 7 - alternator; 8 - storage battery




Fig. T-34. Windshield Wiper Motor Parts:

1 - cover; 2 - pamel; 3 - reduction wnit geer;
4 - steel washer; 5 - textolite washer;

6 - retainer; 7 - frame; 8 - armature; 9 - crank;
10 - lockring; 11 - protective cap; 12 -~ spring
washer; 13 - sealing ring; 14 - adjusting washer;
15 - spring seat; 16 -~ end head

Disassembly, Assembly and Inspection of
windshield Wiper Motor
Reference Data

Maximum effective torque on reduction

unit shaftx, Hem (KGEelM) coseccceossacoas 2 (0.2)
Current drain®™ at a torque of 1 N.m

(0.1 kgf.m), maxXimum, A cecccccoccscrccce 2.8
Reduction unit shaft speedx at a torque

of 1 Nom (0.1 kgf.m), minimum, min~@ ... 50
Sterting torque on reduction unit

shaft®, minimum, Nem (KgTem) esececessees 12 (1.2)

% 54 14 vV end (25+10) °C in cold state.

The M3-241 motor (Fig. 7-34) is a D.C. perma-
nent-magnet excitation machine made integral with
a worm reduction unit.

To disassemble the motor turn out the screws
of reduction unit cover 1 and take off the cover
together with panel 2. Then turn out the screws
which hold end head 16 to motor frame 7 eand detach
the end head. Take out motor armature 8.

To remove reduction unit gear 3 unscrew the
nut of crank 9, take the lockring off the shaft and
take the shaft complete with the gear and
washers out of the frame.

After disassembly blow the motor inside
spaces with compressed air to remove carbon dust;
then examine the brushes and the commutator.

The brushes should be free to move in the
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holders and the brush springs should be intact
and sufficiently resilient. Clean the commutator
with fine glass cloth, then wipe it with a clean
rag lightly coeted with petrolatum. If the commu-
tator is heavily burnt or worn, the best practice
is to replece the armature.

Look for the signs of binding on the armature
shaft journals. If necessary, clean them with fine
abrasive cloth.

During assembly pull the brushes away from
the commutator to avoid breakage aend damaging
their edges. Insert the armature into the frame
with perticular care without bumping the armature
ageinst the pole pieces so as mot to break them.

WINDSHIELD WIPER RELAY
Reference Data

Number of operations per minute at 10-14 V

and a temperature from minus 20 to

PIUS 50 OC veevevecosasscssansssococersssne 9=17
Electromagnet winding resistance, @ oeesee. 6642
Breaker winding resistence, Q eeccececscess 23+1

The PC~514 relay ensures intermittent opera-
tion of the windshield wiper. It is installed under
the instrument penel at the left-hand side and is
held to the car body by two screws.

At the first moment after switching on the
wiper for intermittent operation (while the
bimetallic plate of the breaker has rot yet become
heated) the wiper blades may meke up to four
double strokes in succession.




HEADLIGHT WIPER

The headlight wiper circuit diagram is shown
in Pig. 7-35.

The headlight wiper motor is enclosed in one
housing with the reduction unit. -The motor is not
to be disassembled and should be discarded, when
faulty.

Motor Reference Data

Rated voltage, V cececevceccocecvocanees 12
Current drain® at a torque of 1 N.m

(0.1 kgfum), NOt OVET, A secverecnceaces 1.5
Number of double shaft strokes per

minute® at a torque of 1 N.m

(001 KgFum) cevecrcncnaenenneannnancnsss 5045
Swinging angle of output shaft ......... 65%°+1°30¢

® At 12 V and (25+10) °C

=

Pig. 7-35. Headlight Wiper and Washer Connection
Diagram:

1 - headlight wiper R.H. motor; 2 - headlight
wiper and washer relay; 3 - headlight lower beam
relay; 4 - headlight wiper and washer switch;

5 - windshield washer switch; 6 - headlight beam

o]
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switch; 7 - external lighting switch; 8 - storage
battery; 9 - alternator; 10 - ignition switch;

11 - additional fuse unit; 12 - main fuse unit;
13 - headlight washer motor; 14 - headlight wiper
L.H. motor

y—

HEATER HMOTOR

TROUBLE SHOOTING

Remedy

Motor Inoperative

1. Wires damaged or con- 1. Inspect and restore

nections oxidized connections. Replace
demaged wires
2. Heater switch damaged. 2.

No voltage on switch

Examine switch.
Replece, if necessary
output terminals

3. Jamming or wear of
motor brushes. Open cir-
cuit in armature winding

3. Check motor, repair
or replace

or oxidation of commuta-
tor

4. Ground fault in arma-
ture winding. Fuse burns
out when motor is turmed
on

4. Replace motor

Motor Armature Rotates Slowly

1. Commutator soiled or
oxidized

1. Clean commutator

I67

Cont'd

Cause l Remedy

2. Shorted turms in
armeture winding

3. Armature shaft jammed
in bearings

2. Replace motor

3. Disassemble motor,
clean shaft journals

REPAIRS
Reference Data

Rated voltage, V ececsceccscccsccecscces 12

Rated power, W coceeccccsccccscocsccses 20

Speed of armature shaft with impellexr

at rated POWer, Min~' eeseeeseeccccasen 3000+150
Current drain at rated power,

NOt OVET, A coecesccssccscscccscsccssse 45

Low speed of armature shaft with

impeller, DIN™! veeiireenereretncnnane 2200+150
Current drain at 2200 min~? of arma- T

ture shaft, not over, A ccecescecescocs 247
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Pig. T7-36. Heater Motor Connection Diagram:

1 - heater motor; 2 - series resistor; 3 - heater
switch; 4 - fuse unit; 5 - ignition switch;

6 - alternator; 7 - storage battery

The M3-255 motor is & D.C. permanent-magnet
excitation machine. The heater motor connection
diegram is given in Fig. 7-36.

@

When series resistor 2 is cut into the motor
supply circuit, the armature shaft rotates at a
low speed. The resistor is secured by two spring
washers in the heeter fan shroud. The resistor is
rated for 1.5 @ at 20 °C.

As a rule the faulty motor should be replaced.
The only permissible repair operation is cleaning
the commutetor.

To disassemble the motor turn off the screws
of end head 6 (Fig. 7-37) end remove the latter.
Then remove lockwasher 1 from the armature shaft
and take armature 4 out of the frame. To assemble
reverse the disassembly operations.

Inspection oi the heater motor is similar
to that prescribed for the windshield wiper motor.

4

Fig. T7-37. Heater Motor Parts:
1 =« lockwasher; 2 - wagher; 3 - frame; 4 - arma-
ture; 5 - retainer; 6 - end head

INSTRUMENTS
TROUBLE SHOOTING Cont'd
Cause | l'Remedy Cause Remedy
Instrument Fuse Blows Qut Repeatedly
Breakdown of instrument- Replace damaged diode Tuel Level Gauge Pointer Stays Constantly

protecting diode

Coolant Temperature Gauge Pointer Stays

Constantly at Beginning of Scale

1. Gauge faulty
2. Transmitter faulty

1. Replace
2. Replace
3. Viires dameged or wire. 3. Examine wires,

tips oxidized restore connections

Coolent Temperature Gauge Pointer Stays
Constantly in Red Zone

1. Geuge faulty

2. Transmittexr faulty
3. Transmitter wire
shorted to "ground"

1. Replace

2. Replace

3. Check, eliminate
ground fault
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gt "O" Division
1. Gauge faulty
2. Wires damaged or wire
tips oxidized
3. Transmitter faulty:
(a) transmitter
flexible bus torn
off
(b) open-circuit
fault in resistor
winding

1. Replace
2, Examine wires,
restore connections

(&) solder bus or
replace transmitter

(b) replace irans-
mitter

(c) poor contact of
resistor sliding
contact

(d) leaky float

(¢) provide reliable
contact

(d) replace float
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Cont'd

Cont'd

Cause I Remedy

Cause Remedy

Fuel Level Gauge Pointer Stays Constantly at
"4/4" Division
1. Gauge faulty 1. Replace
2. Transmitter flexible 2. Bend off bus
bus shorted to fuel suc~ '

tion pipe
3. Transmitter wire
shorted to "ground"

3. Check, eliminate
ground fault

Fuel Level Gauge Pointer Returns to "Q"
Division when Taenk is Full

wrong installation of
Tloat travel stop (end
of resistor winding) .

3end stop 1-2 mm down

“uel Level Gauge Pointer Jumps and Falls
) Frequently to "0" Division

1. Poor contact between 1. Bend slider

transmitter resistor and
glider

2. Open circuit fault

in transmitter resistor

2. Replace transmitter

winding
Low Fuel Warning Lemp Constantly Alight
1. Bend off bus

1. Flexible bus touches
upon fuel suction pipe
2. Transmitter wire
shorted to '"ground"

2. Check, eliminate
ground fault

Low Fuel Warning Lemp Fails to Light Up

1. Bulb burnt out

2. Transmitter contacts
oxidized

3. nsmitter contacts 3. Bend transmitter
fail to close sliding contact

4. Broken wire 4. Replace damaged wire

1. Replace bulb
2. Clean contacts

0i)l Pressure Warning Lamp Feils to Light Up
After Turning On Ignition Switch

1. Bulb burnt out

2. Transmitter faulty
3. Wires broken or wire
tips oxidized

1. Replace

2. Replace

3. Check, replace damag-
ed wires, clean tips

0il Pressure Warning Lamp Constantly Alight
or Goes Off at High Engine Speeds

1. Transmitter faulty
2. 0il pressure too low

1. Replace
2. See Chapter "Engine"

Parking Brake Warming Lamp PFails to Blink
(Constantly Alight)

Open circuit in fl%sher Replace flasher unit
unit winding (between
"-" and "+" terminals)

Parking Brake Warning Lamp Fails to Light Up

1. Bulb burnt out

2. Flasher unit contacts
oxidized or clearance
has formed between con-
tact points

3. Warning lamp switch

1. Replace

2. Remove flasher unit
cover, clean contacts
and eliminate clearance
between them

3. Replace gwitch

faulty

Speedometer Fails to Operate

1. Loosening of nuts
which fasten cable ends

to speedometer or its
drive

1. Check and tighten nuts

2. Breaking of speedo- 2. Replace cable
meter drive cable
3. Speedometer mechanism

damaged

3. Replace speedometer

Speedometer Drive Cable Noisy

1. Speedometer cable cas-
ing distorted (dented,
bent, etc.)

2. Bending radiuses of 2. Check and correct
speedometer cable smal- cable installation
ler than 100 mm

1. Replace cable

" Removael of Instrument Board

To remove the instrument board from the in-
strument panel for replacing a faulty ingtrument
or a blown out bulb, force off clamps 3 (Fig. 7-38)

Pig. 7-38. Removing Instrument Board:
1 ~ ingtrument panel; 2 - instrument board;
3 = clamp; 4 - broach
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Pig. 7-39. Instrument Circuit Diagram:

1 - o0il pressure gauge with low pressure warning
‘lamp; 2 - fuel level gauge with low fuel level
warning lamp; 3 -~ parking brake warning lemp;

4 - tachometer; 5 ~ carburettor choke valve warn-
ing lamp; 6 - coolant temperature gauge; 7 - brake
fluid low level warning lamp; 8 - differential
lock warning lamp; 9 - alternator; 10 - storage
battery; 11 ~ ignition switch; 12 - fuse unit;

with broach 4 through specigel holes in %he lower
part of the instrument penel, disconnect the plug
connectors and detach the cable from the speedome-
ter.

Caution

When removing the instrument board take a
note of the manner in which the speedometer cable
has been laid; when installing the instrument
board position the cable in the previous place to
avoid bends with radiuses smaller than 100 mm.

The instrument illumination and warming lemps
are removed from their holders complete with the
sockets.

Methods of Trouble Shooting

The instrument circuit diagram is shown in
Pig. 7-39. The circuit diagrams of the battery no=-
charge warning lamp, marker light, upper beam
warning lamps and direction indicator warning lamp
are given earlier in Figs 7-5, 7-25, 7-26 and 7-29.

Coolant Temperature Gauge

If the gauge pointer stays constantly at the

L

beginning of the scale, turn on the ignition switch,

disconnect the wire from the gauge transmitter and
touch the end of the wire to "ground.

If the pointer deflects, it means that the
transmitter is faulty and has to be replaced. If
the pointer does not deflect, remove the instrument
board, turn on the ignition switch and touch the
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13 - differential lock warning lamp switch;

14 - brake fluid low level tramsmitter; 15 - coolant
temperature gauge transmitter; 16 - carburettor
choke valve warning lamp switch; 17 - ignition

coil; 18 - parking brake warning lamp switch;

19 - parking brake warning lamp flasher unit;

20 « fuel level and low fuel level tranasmiiter;

21 - 0il pressure gauge transmitter; 22 - oil pres-
sure warning lemp transmitter
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gauge terminal "V" to "ground". In this case def-
lection of the pointer will indicate that the
instrument is in order, but the wire between the
geuge and its transmitter is faulty. If the pointer
stays still, replace the instrument.

If the gauge pointer stays constantly in the
red zone, turn on the ignition switch and discon-
nect the wire from the transmitter. If the trans-
mitter is faulty, the pointer will return to divi-
sion "50".

If the pointer stays in the red zone, it
means that either the wire is shorted to "ground®
or the instrument is damaged. The condition of the
gauge can be checked by disconnecting the green
wire leading from the gauge to the transmitter.
With the ignition switch turned on the pointer
should return to "50" division.

Fuel Level Gauge

The checking procedure is the same as describ-
ed above. It should be borne in mind that terminal
"W" of the gauge transmitter is connected to the
wire leading to the low fuel warning lamp, while
the wire leading to the gauge proper is connected
to terminal "Tvw,

If the gauge pointer stays constantly at the
beginning 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 in-
strument board, turn on the ignition switch and
connect terminal "S" of the gauge to "ground". If




e GO ¢ i SRR 0 g e

the gauge is sound, its pointer will deflect to
the end of the scale.

If the gauge pointer is constantly opposite
the 4/4 division, the condition of the gauge can
be checked by disconnecting from it the pink wire
leading to terminal "T" of the transmitter. In
this case the pointer of the sound gauge should
settle opposite division "0", when the ignition
switch is turned on.

0il Pregsure Gauge

The checking procedure is the same as describ-
ed above. When looking for a trouble, connect
terminal "HN" of the gauge to "ground"™ or discon-
nect from it the grey wire with black tracer lead-
ing to the transmitter.

INSTRUMENT CHECKS

N
Coolant Temperature Gauge

The gauge YK-193 operates in conjunction with
the transmitter TM-106. With the transmitter
registance renging from 640 to 1320 @ the pointer
should stay at the beginning of the scale, at a
resistance of 77-89 Q it should be at the begin-
ning of the red zone, while at a resistance of
40-50 & it should move to the end of the red zone
of the scale.

Fuel Level Gauge

The gauge YB-193 operates in conjunction with
trensmitter BM-168 installed in the fuel tank.
This trensmitter is also used to switch on the
low fuel warning lamp when 5.3-6.5 1 of gasoline
remains in the tank.

With the transmitter resistance ranging from
285 to 335 @, the pointer should stay at the
bgggnning of the scale, at 100-135 Q it should be
i he middle of the scale and at 7-25Q, at the
end of the scale.

0il Pressure_ Gauge

The gauge YK-194 incorporates a low o0il
pressure warning lamp turned on by transmitter
MM-120.

The geuge works jointly with a MM-393A traas-
mitter which changes the resistence of the elec~-
trical circuit depending on changes of oil pres-
sure in the engine lubricating system. At a trans-
mitter resistance of 285-335 Q the gauge pointer
is at the beginning of the scale, at 100-135 @,
in the middle of the scale and at 0-25 2, at the
end of the scale.

Tachometer

The electronic tachometer TX-193 installed
on the car operates by measuring the frequency of
voltage pulses in the primary circuit of the
engine ignition system.
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The tachometer should be checked on a stand
simulating the engine ignition system. Connect the
tachometer to the stand circuitry in the same
menner as on the car, set a voltage of 14 V in
the primary circuit and a 7-mm clearance in the
stand spark gap. Rotate the ignition distributor
shaft at a speed at which the tachometer pointer
moves to one of the scale divisions. At this in-
stant check to see that the distributor shaft speed
is within the limits specified in Table 7-6.

Teble T-6
Tachometer Check Data

Scale divisions, Distributor shaft speed,

min ain

1000 440-550

2000 < BTS=1050 - o e e
3000 1350-1525

4000 1850-2025

5000 2350-2500

6000 2900-~-3000

7000 3350-3500

8000 3800-4200

Speedometer

The speedometer Cll-193 consists of a pointer-
type speed indicator showing the road speed in
kilometers per hour, an odometer and a trip
counter.

The trip counter can be reset to zero by
rotating counter-clockwise the kmnob on the in-
strument board.

To avoid damaging the counter do not reset
it on the moving car.

To check the speedometer, compare its read-
ings with those of a reference speedometer. The
speedometer check data are given in Table 7-7.

Table 7-7
Speedometer Check Data

Drive cable speed, Speedometer readings,

min km/h
500 . 31=35
1000 62-66.5
1500 93-98
2000 124-130
2500 . 155-161.5

CHECKING INSTRUMENT TRANSMITTERS

Fuel Level Transmitter

The BM-168 trensmitter is fastened ‘'by screws
in the fuel tank.




The transmitter comprises a veriable resistor
of nichrome wire. The resistor slider is control-
led by a lever with a float. The short end of this
leve? aléb.carries a movable contact which switches
on the low fuel warning lamp when 4 - 6.5 1 of
gasoline remains in the tank.

With the empty tank the transmitter resist-
ance should be 315 - 345 Q; it should be
108 - 128 Q with a half-full tank end 7 Q or less
when the tank is full.

Coolant Temperature Transmitter

The TM-106 transmitter is screwed into
the cylinder heed at the L.H. side of the engine.
The transmitter comprises a thermal resistor
whose electric resistance varies with the tempera-
ture of coolant. The transmitter check date are
given below in Table 7-8.

Table 7-8
Coolant Temperature Transmitter Check
Date
Tempera- Supply vol- Transmitter
ture, °¢ tage, V resistance, Q
30 8.00 1350-1880
50 7.60 585-820
70 6.85 280-~390
920 5.80 155-196
110 4.70 87-109
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0il Pressure Transmitter

The MM-393A transmitter converts pressure in
the engine lubricating system into electric
resistance. It is installed on the L.H. side of
the cylinder block. The transmitter check data
are given in Table 7-9.

Table 7-9
Check Data )

Pressure, MPa (kgf/cm2) Transmitter resistance,

Q
0 0 290-320
0.4 (4) 103-133
0.6 (6) 55-80
0.8 (8) 0-15 .

0il Pressure Warning lLemp Trensmitter

The MM~120 transmitter is installed on the
gside of the cylinder block.

The transmitter contacts should close and
open at a pressure of 20 and 60 kPa (0.2 and
0.6 kgf/cmz) respectively.

L.H.

Parking Brake Warning lLamp Flasher Unit

The PC-492 flasher unit ensures the blinking
light of the parking brake warning lamp. It is
suspended from wires behind the instrument boerd.

The number of closing and opening cycles per
minute at a voltage of 10.8-15 V and a temperature
from minus 40 to plus 40 °C should renge from 60
to 120. The resistance of the flasher unit winding
is 26 Q.




