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Battery 

Group 31 

Battery 

General 

The Battery 
and major engine 
electrical components 

Lack of electrolyte causes premature failure of bat
teries faster than anything else . Plates exposed to air 

deteriorate rapidly. Check electrolyte level frequently, 
espedally in hot weather when evaporation IS more 
likely. 

Fill destilled water only to the battery, never addo How
ever, any water is better than no water. Battery life is 
axtanded by using the purest water available. 

Checking Battery 
The most common way to check battery charge is with a 
hydrometer. lImeasures spedfic gravity which is a dl
reet measure 01 percentage sulphuric acid in the eleetro
lyte. As battery drops from charged to discharged condi
tian, acid leaves the solution and enters the plates. This 
causes a decrease in specific gravity. 

Prolonging battery lile is just a matter 01 developing 
900d habits of testing and maintenance. A dirty battery 
discharges ltself: acid corrosion and dirt act as conduc
torso Corrosian around battery posts eats away copper 
cable terminals. 

A dirty battery should be removed and scrubbed with a 
solution of baking soda and water or ammonia and 

General Information 

SPECIFIC GRAVITY (@20"C)" AND CHARGE 
Specific Gravity Reading 

(use the minimum flgure for testing) 

Minimum Battery Charge 

1.260. 
1.230. 

... .. . .. ..... . 100% Charged 

1.200 .... .. . ... . 
1.170 ..... . . ... . 
1.140. 
1.110. 

. . ... . 75% Charged 
. . 50% Charged 
. . 25% Charged 

. . . Very Little Power Left 

.. . Completely Discharged 

"(80"F) 

water. Then Ilush with clean water. Be sure vent caps 
are tight so no solution gets inta cells to neutralize 

the acid . 

Also wash battery carrier and holddowns. 

Do not overtighten hold down balts. Tight balts will strain 
the battery. Check battery case for cracks. 

When charged, a battery gives off hydrogen and oxy
gen , a mixture which is highly explosive. Keep open 
flames away from battery and never dlsconnect a 

charger by removing the connection at the battery post. 

Guard agalnst sparks by disconnecting the gro und 
cable tlrst and conneeting it last. Be careful not to let 
tools or other metal objects fall across the battery 

terminals. 

Never take readings right after adding water. Water 
must first be mixed with electrolyte. This is done by 
charging the battery or running it on the car for a couple 

of days. 

Take electrolyte from each cell and campare readings. If 
one cell is 0.030 or more lower than other cells its pJates 
are not holding charge and it might be necessary to 
replace the battery. (0.050 for dry charged) 

If battery checks good by the specific gravity test, it 
might still be necessary to make a high rate discharge 
test, duplicating the starter motor demands. See Group 
33, Starter Motor and Electrical test specffications. 

Do not maintain load on battery longer than necessary. 

Group 31 
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Battery 

body or 
block. 
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on 

ITT I NG CABLES 

Group 31 
Battery 

CABLES 

WARNING! 

Negative 
Term i nal 

Caution 
We would like to stress the importance of not having 
opan lIames or sparks in the vicinity of the battery be· 
cause 01 the explosive gas which forms in the battery. 
lhere is thus a danger of sparks from shorting at the 
battery posts wtlich can cause the gas to ignite. 

Procedures 
-80th batteries (sender and receiving) must have the 

same voltage. 

-The Amperage of the sender batlery must not be very 
much greater than thatlor the receiver batlery. 

- The batlery cell caps must be in poSition (this reduces 
risk of gas Igniting). 

- If the receiving battery is Irozen, it must be allowed to 
thaw out belore connecting up the jumber cables. (A 
flat batlery freezes at - 1Q°C. (1S°F. » 

Use 01 Jumper Cables 
-The sender battery engine must be swltched off. The 

receiver batlery main switch must be off. The bodies 
01 both the cars must not be in conlaclwilh each other 
(risk of sparks forming when the cables are con· 
necled up.) 

1. Connect the red cable Irom sender batlery plus ter
minal to receiving battery plus post. 

2. Connect one end 01 the black cable to a ground point 
same distance Irom the receiving battery. Suitably 
the recelving battery's ground connection should 
alsa be on the body or on the engine. 

-Start the carol the sender battery and idle il al about 
1500 rpm for several minutes. 

-Start the car of the receiver batlery. 

NOTE! Do not alter the poSition of the cabJe 
clamps during the starting attempl otherwise 
there Is risk of sparKs forming. 

Do not band over the battery! 

-Remove the cables In precisely the reverse order lo 
littlng them. 



Specifications 

Group 32 

Alternator 

Specifications 
Alternator 

Type ..... . 

Output .. . 
Max. amp. 
Max. speed 

Direction of rotation ........ . 
Ratio. engine / alternator 
Slip rings: minimum diameter .......... . 

max. out-of-round ... . ....... . 
Stator coil resistance 
Rotor coil resistance 
Output test ..................•......... •. 

Volta ge Regulator 

Type 

Controi voltage of 4000 rpm ...... . 

13.0-15.QV 

770 W 
55 Amps 
225 r / s 

Clockwise 
1:2 
31.5 mm 
0.03 mm 
0.14 ohm + 10% 
4.0 ohms + 10% 

13500 rpm 

= 1.3" 

= 0.0012" 

48 Amps at 3000 rpm, 13.2 Volts and 
240C ambient temperature 

Load current, lower two contacts ........... . .......... . 

Bosch 14V 

13.9- 14.8 Volts 
45± 1 Amp 
0-0.4 Volts Controi range, between upper and lower contact sets . . 

Load current, upper two contacts 3- 8 Amps 

Description 

2 

1. Brush hoIdeI 
2. Magnetimg Oiodes 
3. Slip ring end shield 
4. Rectifier (silicon diodes) 

The alternator is a three-phase. star connected alter
nating uni!. The rectifier is buil! into the slip ring end 
shield and consists of six silicon diodes. Also housed 
in the slip ring end shield are three so-called mag
netizing diodes. which feed the field via the vollage 
regulator. 

5. StaIOr 
6. RoIOf 
7. Dnve end shleld 
8. Fan 

An alternator has a rotating field coil (rotor) and a sta
tionary main coil (stator). The rotor is a 12-pole claw
pole type with the field coil ted across two slip rings. 

Since the alternator output is self-limited (max. 55 
amps). a simple regulator is used.lt controis the voltage 
only. 

Group 32 
AJternator 
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Design 

------------New Features ------------

eLe 

TAPE 
OLD 

PLUG .. 

Group 32 
4 A/temator 

NEW 

A new type SEV altemator(SEV PIN 71655302) is now 
being stocked under Volvo PIN 5462893-8. The new 
altemator can be identified by a black plastic diode 
guard and a molded wiring hamess assembly. (See 
Picture Below). When replacing the older slyle SEV 
altemator with the new version, two minor changes to 
the old wiring harness are required. Aeler to the instruc
tions below. 

Wlrlng Hamesl 
With Molded 
Connection 

Atter old sly te alternator is removed and in-car harness 
is disconnected, proceed with the operations shown 
during installation 01 the newaltemator. 

1. Connecl in-car harness leads to terminals at back 01 
new alternator as lollows: 

a. Heavy gauge, red twin 
lead to B+ terminal. 

b. Single red lead to 0 +/61 terminal. 

c. Black lead lo 0 - terminal. 

d. Use electrical tape to securely lasten green OF lead 
to harness. 

Note: Make sure the lead is weil insulated and 
protected . 

2. Carelully tape the old in-car wiring harness connec
tor plug as shown. 

The connector plug lrom the new molded alternatar 
harness should be plugged inta the regulator . 

Nate: Do not under any circurnstances cut any of 
the old leads since they may be needed lor 
future alternalar installations. 



Altemator 

When the ignition is switched on, current flows 
through the charging warning lamp to terminal D+ 
on the voltage regulator. Via the regulator. the current 
is conducted through the rotor coil to ground. 

r --

I 
1 
I 
1 _______ _ 

Regulator 

Altemator 

When the rotor starts rotating, ahernating current is 
formed in the stator. Most of the current is rectified 
by the positive and negative diades and is conducted 
via B+ on the alternatar to the banery. A small part 
of the current is rectified by the exciter diades and 
is led via 6' / D+ to the vollage regulator and then 
to the rotor coil. This cycle is repeated until the regu
lating voltage has been reached, at which point the 
lower controi range contacts on the voltage regulator 
open and field current must pass a controi resistance. 

Design 

Voltags regulator 

l. Regulator contact f Of 

Iower contral range 
3. Spring tensioner 
4 . Spring upper section: 

2. Regulator contact f Of 

upper conTroi range 
Steel spring 
Lawef section: 
Bi-metal spring 

If the vollage rises in spite of this, the armature on 
the voltage coil is pulled further down so that the upper 
controi range contacts clase. Thus the rotor coil is 
grounded at both ends which causes the vollage to 
drop rapidly. The cycle is repeated continuously so 
that the voltage is maintained constant. 

, 

'" 

" 

'" 

" 
o 

, 
.l l -

----l-I- L l-
I --

l 
r y , : 

r- t t t --'-
...J. 

J. J. 
tOOO 2000 3000 4000 5000 6000 7000 

AITERNATOR RPM 
Altemator output curve 

A :::: amps 
RM :::: alternator speed/minute 

-~ -
The alternator maximum output is 55 amps. Top speed 
is 13500 rpm. 

Group 32 
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Diagnosis 

Service Diagnosis 

Condition: Warning tamp does not light with engine off. 

Action 

Test tamp (12 volts 2 watts) between B+ and 61 / 0+ 
on alternator lights. 
Test tamp between B+ and 61 / 0+ does not light. 
Test lamp between 61 / 0+ and ground lights. 
Test lam p between 61 / 0+ and ground gives a weak 
light. Remove the plug at the regulator and connect 
an ammeter between B+ and OF on the alternator. 
Ammeter reading: 

o amp 

2- 2.5 amps 

Possible cause 

Warning lamp burned out or open circuit to 0+ on 
regulator. -
Positive diode shorted. 

Worn brushes. oxidized slip rings on breakage in rator 
coil. • 

Open circuit in regulator or in lead OF from regulator 
to OF on ahernator. 

Condition: Warning tamp tights with engine off or running. 

Action 

Oisconnect the ptug at the regulator: 
Contral tamp still lights. 
Warning lamp goes out. Re-install the plug in the reg
ulator and connect an ammeter between B+ and 0+ 
on the alternator. 

Ammeter reading: 

Less than 2.0-2.5 Amps: 

More than 2.0-2.5 Amps: 

Possible cause 

Circuit shorted between 0+ on the regulator and 61 I D 
on Ille a1ternator. 

Oefective regulator Ibreakage). 

Circuit shorted between OF on regulator and OF on 
alternator. 
Coil shorted. 

Condition: Warning tamp tights with engine off but starts to give a weak light 
when engine is running. 

Action: 

Test lamp t?etween B+ and 61 / 0+ on the alternator 
with the engine running: 
Ooes not light. 

Gives a weak light. 

Install new regulator. 
Test lamp between B+ 
and 61 / 0+: 
Ooes not light. 

Gives a weak light. 

6 
Group 32 
A/temator 

• 
Possibte cause 

Transition resistance in the charging circuit or in the 
lead to the warning tamp. 

Oefective regulator (overcharging of the battery) or de~ 
fective alternator (insufficient charging of the battery). 

Removed regulator defective. 

Oefective alternator. 



• 

Diagnosis 

Check of charging system 

----------- General orientation --------- ---
HOT WIRE, TO STARTER MOTOR 

RED 

RED or BROWN 

BLACK 

DEFLECTlQN . , •• . '-" 

• 
Connectlons at altemator 

./ ____ RED WIRE, TO CHARGING CONTROl LIGHT 

"",.r '~ + RED or BROWN 

BUC' } PLUG AT ALTERNATOR WITH WIRE 
LOOM TO VOLTAGE REGULATOR 

..... -~G""R""E""EN""or WHITE 

Connectlons at voltage regulator 

identification of wires in plug 

RED or BROW'N 

O+--Inl 

OF 
GREEN or WHITe 

Procedures 

Al 

Check drive belt tension 

Oeflection at mldpoim should be approx. 5 / 16" \8 
mm). 

Group 32 
A/temator 7 



Diagnosis 
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I 
RED 

RED or BROWN 

BLACK 

GREEN o~~~~J 
RED 

8 
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II 
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\ 

Group 32 
A/temator 
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~ 

VOLT -~lETER 

A2 

Check battery condition 

A battery In goOO oondition should be used for the 
followmg tests. 
Check that battery terminals are clean and tight. 

Refer to Group 31 for checking battery. The battery 
should be in fully charged and good oondition for the 

following tests. 

A3 

Switch on ignition 

Charging light on instrument panel should illuminate. 

a. Light illuminates, go to A4. 

b. light does not Illuminate: disconnect plug at vol
tage regulator and ground red wire D+. 
_ Light Illuminates: go to A4 
_ Light does not illuminate: check wires, controi 

light bulb etc. 

A4 

Connect a voltmeter to alternator B+ and 

ground 

Alllights and accessories switched off. Aun engine at 
approx. 2000 rpm for one minute, then read voltage. 

a. Voltage reading correct: go to AS. 

b. Aeading higher than 14.4 volts: go to Al0. 

c. Aeading lower than 13.0 volts: go to Al0. 

(Aefer to section "Tasting the Voltaga Regulator" for 
charging rate). 

AS 

Voltmeter still to alternator B+ and ground 

Switch on blower, rear wlndow heater and headlight 

upper beams. 
Aun engine at 200 rpm for one minute. 
Voltage reading should be less than 0.7 volt lower 
than at A4. 

a. Less than 0.7 volt: go to A6. 

b. More Ihan 0.7 volt: go lO A lO. 

• 

• 
• 



RED 

RED or 
BROWN 

SLACK 

RED 

RED 

RED or BROWN 

SLACK 

GREEN or WHITE 

RED 
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-----/ 
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VOLTME TER 
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\ 

... 
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., "0 ,'-

VOLTMETER 

-, 
~ :: -

Diagnosis 

A6 
Connect voltmeter to alternator B+ and bat· 
tery plus 

Switch on headlight upper beams. Aun engine at ap
prox. 1500 rpm. Voltmeter reading should be 0.0-0.3 
volt. 

a. Less than 0.3 volt: go to A 7. 

b. More than 0.3 volt: 
Check wire from allernatar 8+ to starter motor 
to battery plus for loose or corroded connection. 

A7 

Connect voltmeter to battery minus and en
gine ground 

Switch on headlight upper beams. Run engine at 1500 
rpm. 
Voltage reading should be 0.0-0.2 vol!. 

a. Less than 0.2 volt, go to AB. 

b. More than 0.2 volt: check wire from banery minus 
to engine ground to alternator ground for loose 
or corroded connections. 

AB 
Charging system should be correct if all pre
vious tests have proven satisfactory. 

Group 32 
Alternator 
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Diagnosis 

"D 

BROWN or RED 

BLACK 

'ED 

OF 
GREEN or WHITE 

10 

W ith incorrect system test readings - --------

----7~~, 
/ { "\'-"" 

I I 
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{ I ~ 
I I 
I / 

,-= 
// 
II 
I I 
I I 
I \ 
\ \ 
\ 

VOLT~,HER 

" . . , , -- .. .. . ''''1:' ,~:, 

OHM·METER 

BLACK WIRE 

Group 32 
Altematar 

A9 

Reference to A4 

(Voltage readIng higher than 14.4 volts) 

Connect voltmeter to 0 + and 8 + on alterna 
tar. 

Run engine at 1500 rpm. 

a, Voltage reading exceeds 0,5 volt: alternator must 
be defectIVe and should be replaced or repaired. 

b. Voltage reading lower than 0.5 vol t: voltage reg
ulator should be replaced. Recheck. 

Reference to A4 

(voltage reading below 13.0 volts) 

or reference to A 5 

(voltage drop more than 0.7 volt) 

A IO 

Connect voltmeter to 0 + and 8 + on alterna 
to< 

Run engine at 1500 rpm. 

a. Voltage reading eKceeds 0.5 volt: alternalor must 
be defective and should be replaced or repaired. 

b. Voltage reading below 0.5 volt: go to A l l. 

Prior to this test. carefully check that wires from al
temator 10 vol tage regulator are in correct order. No 
shorts, no grounds. no loose connections. 

A 71 

Check rotor circuit resistance 

Disconnect Wire DF (plug) at voltage regulator. Use 
ohmmeter to check rotor resistance. Correct resistance 
is apprOK. 4 ohms. However, depending on brush con
dition, resistances of 4- l O ohms might be consIdered 
normal. 
Run engine at 1500 rpm. 

a. Rotor reslstance checks out correct: go to A 1.Z. 

b. Rotor resistance checks out lower than approK. 
4 ohms: 

rotor IS probably defectlve. When repairing. check 
rotor resistance directly on slip rings 10 verify fault. 

c. Rotor resistance considerably higher than approx. 
4 ohms: clear alternator brushes and slip rings. 
Recheck. 

• 
• 



RED 

RED or 
BROWN 

BLACK 

RED 

JUMPER WIRE ---( , 
I I 
t 
'--

......:;-

// 
II 
/ / 
I I 
I I 
I \ 
\ 

D+ 
RED WIRE 

VOLT-METER 

Diagnosis 

A/2 

Full Fleld lng Test 
This is a full charge lest of altemalor, aimed al definitely 

separaling altemator problems from vottage regulator 
problems. 

a. Aemove the plug at the valtage regulator and con
nect a jumper wire between 0 + and OF as shown. 

b. Connect voltmeter to a lternator B+ a nd ground 

C. Switch on: 
blower. rear window heater, headlight upper 
beams. 
Run engine at 2000 rpm. 

d. Read voltmeter 
Readings higher than 14.0 volts: indicate alter
nator is correel and consequently vallage regu
lator should be replaced. 
Readings below 14 volts, usually considerably 
lower: indicate the alternator should be replaced 
or repaired (rectifier diodes are most likely at fault). 

CAUTION: Do not run engine higher than 2000 RPM or 
for lengthly period-il could damage the 
banery and other electrical circuits due to 
High Vollage. 

Group 32 
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Removing alternator 

Service Procedures 

-----Special instructions for work on alternator equipment -----

1. When replacing or installing battery, make sure that 
proper polarity is obseNe,!. A misconnected battery 
will immediately ruin the rectifiers. 

2. Never run the altematorwith the main circuit broken. 
The battery and/or altematar and regulator leads 
must never be disconnected while the engine is 

running. 

3. No attempt should be made to polarize the al· 

temator. 

4. When last charging battery in vehicle disconnact the 
battery ground cable. 

5. When using an extra battery as astarting aid, con

nact it in paralIeI. 

6. When are welding on the vehicle, disconnect the 
battery ground cable as weil as the B+ lead on the 
altemator and the plug at the voltage regulator. The 
welding unit should always be connected dosa to the 

weld. 

Removing alternatar 

Group 32 
12 A/temator 

BI 

Remove alternatar 

a. Disconnect wires at alternator. 
b. Remove balt for tensioner bar, hex 13 mm 
c. lift off drive belts and lower alternator. 

Remove alternator and braeket 

Also remove the tensioner bar. 

Hex 13 mm 

B2 

) 

• 



Diassembfing alternator 

Disassembling alternator 

---

CT 
Aemove nut and washer from pulley. Pull off pulley and 
fan. Remove key. 

Remove brush holder retaining screws. 
Remove brush holder. 

C2 

C3 
Remove nuts and bolts connecting alternatar end 
shields. 
Remove front end shield from stator and rear end 
shield assembly. 

Press out rotor from front end shield. 

Note: old type shown. 

Group 32 
Alternator 
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Testing 

Group 32 
14 Alternator 

C5 
Remove the screws retaining the front ball hearing. 
Press out the hearing. 

C6 

Remove nuts for plus diode plate. Lift up and bend 
plate aside. 

C7 
Solder loose the stator connections from the terminal 
points. 
Lift off the stator. 
NOTE: Always use a heat sink when saldering and 

soldering around diodes to prevent damage to -= any diades. 

Test of disassembled alternator ---- ----
ca 

Stator 

Test stator insulation. 
Connect a 40 Voh ahernating current across ground 
and phase terminal. 
Correct resistance: indefinite. 

C9 

Test stator coil resistance. 
Connect the test instrument across the phase termi

nals. 
Correct resistance: 0.14 ohm + 10%. 

• , 



Testing 

CIO 

Rotor 

Test rotor Insulation. 
Connect a 40 Volt alternating current across rotor 
ground and a slip ring. 
Correet resistance; indefinite. 

Cl1 

Test rotor coil resistance. 
Connect the test instrument across the slip rings. 
Correct resistance: 4.0 ohms + 10%. 
Slip rings which are burned or damaged should be 
turned in alathe. Use tail stock. 
Slip ring minimum diameter is 31.5 mm = 1.3". 
Use a dial indicator to check out-of-round. maximum 
0.03 mm = 0.00 12". 

Brush holder 

Test insulation. 
Use 40 Volt alternating current. 
Correct reading: indefinite 

CI2 

Check that minimum brush length is 14 mm = 0.55". 

Group 32 
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Replacing diades 

Group 32 
16 Alternator 

Replacing defective rectifier diodes 

C13 

Diades 

Test the diodes with a diode tester. 

NOTE: Although Bosch lesting equlpment is shown, 
similar equipment is available from domestic 
manufaclurers. 

Assembling alternator 

G14 

Install the stator in the slip ring end shield. Solder the 
stator wires to the terminals. 
Install the plus diade plate assembly. 

G1S 

Grease the drive end ball bearing with grease Bosch 
Ft 1 V 4 (or equivalentl. 
Install bearing assembly in the drive end bearing shield. 

• 
• 



Assemb/ing a/temator 

Press drive end bearing shield onto the rotor. 
Install the spacer ring. 

e16 

e17 

Grease the slip ring end shield bearing with grease 
Bosch Ft 1 V 35 or corresponding. eoat the slip ring 
end shield bearing seat with Molykote. Assemble the 
alternator. 
Do not forget tO install the sprmg on the slip ring end 
shield bearing seat. 
Assemble alternatOf components. Torque retaining 
screws to 3.6-4.3 tb.h. = 5.0-6.9 Nm and nuts to 
3.3-4.3 Ib.h. = .4.5-6.0 Nm. 

e18 

Install the brush holder. 

e19 

Install key, lan, spacer and pulley. Position the washer 
and torque the nutto 29 Ib. f t. = 40 Nm. 

e20 

Test on a test bench before installation. 

Group 32 
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Installing alternator 

Group 32 
18 Alternator 

3 

-,""'. 

C21 

Alternator terminals 

l. DF To field winding 
2. 61 / D+ From magnetizing rectifier 
3. B+ To battery 

Installing alternator 

DI 

Install alternator with bracket and tensioner 
bar 

Hex13mm 

02 

Install drive belts 

Install bolt for tensioner bar. Adjust belt tension. 
Connect wires. 

Old altematar shown. 

• 



Red Plale 

Allamalora With 
Protecllve Olodes 

Altemator With 
Magnetlzlng Diades 

Testing vo/tage regulator 

Testing voltage regulator 

Charglng Regulator 
Electronic charging regulators have now been intro
duced as spare parts for cars which do not have the 
three-terminal connection contact on the regulator. 

These new regulators can be easily identified by their 
grey cover. The old typa regulators have black covers. 

Identlfying the regulator 

For altemator 

with Mafking P/N 
Sev PIN 726-10102 
Protection 
diode (red Red 
plate) Spot 1259303-4 
Magnetizing Blue or 
diode Black 

Spot 1259302-6 
Sev P/N 726-10002 

Identlfylng the alternator 
Altemators with protective diades have a red plate on 

the rear end. 

Those aliernaiors which do not have a red plate on the 
rear end are fitted with magnetizing diodes. 

Group 32 
AJternator 19 



Testing vo/tage regulator 

Testing voltage regulator 

(On test bench or in vehicle) 

El 

Connect the regulator to an alternator in 900d con
ditian. 

B ,{jI)C 

Wiring diagram for testing voltage regulator 

A Alternator E. Ammeter 0-50 amps. 
B. Voltage lamp 12 volts F. Regulator resistance 
C. Controi lamp 12 volts. 

2 watts 
G. Battery 60 amperehours 
H. Load resistance 

D. Voltmeter 0-20 volts 

1& 

15-

14 
~ ~ 

12 
-20 

20 

Old Type Regulators 

~ ~ 

o 

//, V, --E:?/ ~ ;:;:,; 

-40 

Amblent 
Temperatures 

Group 32 
Afternator 

1// :--

-50 

, , , 
;-.. 

/ 

-BO 

1. 

2. 

2 

- -If- 0,25-0,-'0 mm 
VOLVO ,-, 

Voltage regulator 

Regulator contact for 
!ower controi range 
Regulator contact for 
upper controI range 

3. Spring tensioner 
4. Spring upper section 

Steel spring 
Lower section: 
Bi-metal spring 

Run the altemator at 5000 rpm (all. speed) or 2500 rpm 
(engine speed) for 15 seconds. Read the voltage on the 
voltmeter. With no load on the altemator, the voltmeter 
should read 13.1-14.4 volts with the regulator ambient 
temperature at 25°C (77"F). 

Load the altematar with 10-15 amps, such as switching 
on headlights to upper beam, and read the vallage. The 
voltage should still read belween 13.1-14.4 volts, but 
must not drop more than .4 volts less than the unloaded 
specification. 

For exact vollage at ambient temperatures see di
agrams opposite. 

( 

• -



Max . 

Min. 

Test/ng voltage regulator 

Testing voltage regulator 

Electronlc Regulators 

15 

1) .5 E-+-++--F 
1) 

(On test bench or in vehiclel 

If vallage is outside specification lhe regulatorshouJd be 
replaced. If the voltage regulator is to be tested more 
accuralely, install il in the vehicle which should then be 

driven lor approx. 45 minutes at speed above 30 mph. 
The reason for the driving is to let the regulator obtain 
correct wolil:ing temperature. 

NOTE: The vehicle must be driven. II is nol sufficienljust 

to have the engine idling. 

Immediately atler, or preferably during driving, measure 
the vollage between B+ and D- on the altemalor. The 
engine should be tuming over al 1500 rpm, which is 
approximately the same as 3000 rpm allemator speed 
when measuring. With regulator al ambienl temperature 
of approximalely 25°C (7rF) the vollage should be 
according to diagrams. Please note vollage variations 

according to ambient lemperatures. 

12 . 5 ~++-+-+--If---+-+--+=~!iil 
12 

- 20 -l O o +1 0 +20 +30 +40 +50 +60 °c 
o +14 +32 +50 +68 +86 +104 +1 22 +140 oF 

Amblent 
Temperatures 

Group 32 
Alternator 21 



Specifications 

General Information 

Group 33 

Starter Motor 

The starter motor is mounted on the flywheel housing 
on the left side of the engine. It is a 4~pole series~ 
wound motor. The pinion on the starter motor arma~ 
ture shaft moves axially to engage the f lywheel ring 
gear. The pinion is controlled by a solenoid. 
Turning the ignition key to starting position cuts in 
the solenoid, causing the armature in the solenoid to 
be drawn in and the starter pinion to engage the ring 
gear on the engine flywheel/drive plate. When the 
armature has moved a certain distance, the contacts 
for the main current elose and the starter motor starts 
running. 

Specifications 

Designation ......... • ..•.. . ..................................... Bosch 12V 

Direction of rotation .......•.........•..•.. • .. • ............ 
Output ....................•............•..•.. •............ 
Pinion teeth ...............................•..•.................. 
No. of brushes ............•.. . ... . ....•.................. 

Group 33 
22 Starter Motor 

Clockwise 
810 W (1.1 hp) 
9 
4 

• 



Mechanical test specifica t ions 
Armature end floot ., .... ................... ........ . 
Brush spring tension .................. ... . 
Distance from pinion end to ring gear face 
Frictional torque of rotor brake .. 
Pinion idling torque .. 
Backlash . ........... ......... . 
Pinion pitch ... . 
Commutator min. diameter 
Brush min. length .. 

Electrical test specifications 
Free-running: 
11.5 Volts and 30-50 Amps 
Loaded: 
9.0 Volts and 185-220 Amps 
Locked: 
7 Volts and 400-490 Amps 

Solenoid 
Cut-in voltage ......... ........ . .. • ' . . ... .. . 
Release voltage . . . . . . . . . . . . . . . . . . . . . . .......... .... ..... .. . . 

Fi,. 3-27. SIDrte . ",010' 

I. Shift I.-.er 11. Rubba. l!,nkaT 
2. Pivol pin 12. Sh im, 
3. Plung .. 13. lock wD.h" 
4, Slul wo.h .. U . lIu.h 

0.01-0.03 mm 
14-16 N 
1.2- 4.4 mm 
25-40 Ncm 
14-18 Ncm 
0.3-0.5 mm 
2. l 2 
33.5 mm 
13 mm 

97- 130 r /s 

17.5- 22.5 r / s 

o ris 

Min 8 Volts 

Less than 1 v. 

21. ArrnD Ture 
2'2. Pol, ohol 
23. 51010. 

Specificarions 

0.002-0.011" 
3.1-3.5 Ibs 
0.047-0. l 73" 
2.17-3.81 Ib.in 
1.20- 1.56 Ib.in 
0.006-0.00 

1.318" 
0.51" 

5800-7800 rpm 

1050-1350 rpm 

o rpm 

/ 

B 

5. Rubb .. w,,,he. 
6. Wi ndin g 

15, Comm"I010' end frem, 
Id, Adiu.ling WOIh", 

24. fi,ld windin g 
25, Driv, end Irerne 
26. Onl.""o1 cluteh 
'11. Pin;on 7. Con loel pl e lt 17. Bnllh hold" 

8. Term inol fo r ben.ty I,,,d 18. Brulh n. Stop rinl 
9. Connecl,on leed lo field 19. Bru.h 'P.in, 29. Snop .inl! 

10. Se,."" 20. Commulol0' :Il. Bu.h 

Group 33 
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Special (0015 
Removal, disassembly 

EI"Z71Z EFAll fFlU>{ 

rl 

Group 33 
24 Starter Motor 

Special Tools 

D 
lr 
EF26'9 ---

EF 2722 
EFAl3 
FG 2649 / 1 
EF 2649 

Sleeve and drift for installing circlip 
Smoothing drift 
Smoothing drift 
Drift for installing bushing 

Service Procedures 

Removal ----------------------------

Al 

Disconnect the battery ground cable. 

A2 

Disconnect the leads from the starter motor. 

A3 

Remove the bolts which hold the starter motor to the 
timing gear housing. 

Remove the starter. 

Disassembly 

Remove the two screws retaining the cover. 
Remove the cover. 

A4 

81 

4 

, 

• 4 



Disassembly 

82 

Remove lock ring and spacer rings. 
Remove the two screws retaining the commutator end 
shield. 
Remove the shield. 

83 

Lift up the brushes. 
Remove the brush holder bridge from the armature 
shah. 
The minus brushes are retained together with the 
brush holder bridge. 
The plus brushes stav with the field coils. 

B4 

Remove the nut connecting the field coi! to the 50-
lenoid. 
Remove the screws retaining the solenoid to the pinion 
end shield. 
Remove the solenoid. 

85 

Remove the stator assembly from the pinion end 

shield. 

Group 33 
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Examination 

.. 
= 

Group 33 
26 Starter Motor 

B6 
Remove rubber stop and steel washer. 
Remove the pivot pin for the pinion lever. Uft out ar
mature assembly from the pinion drive shield. 

Use a fitting sleeve to remove the end stop. 
Remove lock ring, stop and pinion. 

B7 

Examination 

Min 
33 

BB 
Check the armature for damages and wear. Replace 
the armature if the shaft is worn or warped. 
Tum the commutator in a lathe if it is scored, pined 
or unevenly wom. 
Minimum diameter is 33 mm = 1.300". 
Max. permitted out-of-round isO.OB mm = 0.00032" . 

B9 
Use a Mica undercutter to undercut 0.4 mm = O.OOB". 
If no machine is available, use a properly ground hack
saw blade. 



Examination 

810 
A. Incorrect 
B. Correct 

811 

Use a "Growier" to check the armature for shorts. 
Switch on and hold a hacksaw blade dose to the ar
mature. If the blade vibrates in any position. one of 
the following faults can exist: 
- short to ground 
- commutator shorted 
- windings shorted 
Replace the rotor if faulty. 

812 

Use 40 Volts AC currenl or available equiprnenl to check 
the slator coil insulation. 

Check end shields and brush holder. 
Replace wom or damaged parts. 

813 

No more than 0.005" (0.12 mm) bushing play is pef'_ 

minecl. 
Check other parts and replace if worn or damaged. 
The lock ring should always be replaced as it might 
have been damaged or lost its tension when removed. 

Group 33 
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Repairs 

• 
A 

Group 33 
28 Starter Motor 

Installing bushings ------------

• 8-8 

~" 
'''' ''' 

814 

Before installation, new bushings should be immersed 
in oil, Bosch 01 1 V 13 or similar, for at least 1/ 2 
hour. Otherwise their service time will be considerably 
reduced. 
The bushings are made to correct dimensions and 
must not be machined. Any machining will block the 
pore holes which in turn obstructs the lubricating abil
ity. 
Use Bosch special tool EF 2649 to press out the old 
bushing. 
Clean the hale and remove any burrs. 
Use same Bosch tool to press in the new bushing. 

Replacing field cail 

815 

Mark poles and housing. The poles should be rein~ 
stalled in exact positions. 
Place the stator in a clamping device, Bosch EFAW9 
O( similar, and siaeken the pole screws. 
Remove the stator from the clamping device. 
Remove poles and field coils. 

816 

Position the new field coils and the poles in the statO(. 
Heat the field coils slightly before installation. Orientate 
the poles according to markings. 



Assembly 

Replacing brushes 

817 
Brushes shorter than 91 16" = 14 mm should be re
placed. 

1. Solder loose the brushes from their attachments. 
2. Solder on the new brushes. Use a sufficiently hot 

soldering iron. 
00 not allow any solder to run down in the brush 
leads. This would stiffen the leads and prohibit 
free movements. 

Assembling starter motor 

818 
Lubricate as shown. Use Bosch lubricants or similar; 

1. Ft 2 V3 Applya thin layerof greaseon insulation 
washers. shaft bearing surfaces, spacer 
washers and lock ring. 

2.01 1 V13 Immersethebushinginoil1 / 2hourbe
fore installation. 

3. Ft 2 V3 Apply generously of grease in the ar
mature gear guides and in the pinion lev
er groove. 

4. Ft 2 V3 Applya thin layer of grease on the shaft 
bearing surfaces. 

5. 01 1 V13 Immerse the bushings in oil 112 hour 
before installation. 

6. Ft 2 V3 Lubricate shift lever joints and solenoid 
iron core with a thin layer of grease. 

Install pinion, stop ring and lock ring. Tighten the stop 
ring into place with a fining puller. 

Attach the shift lever to the pinion. 
Install the armature in the drive end shield. 
Install the shift lever pivot stud. 

819 

Group 33 
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Assembly 

820 

Install steel washer and rubber stop. 

G- fJ 

:::.: 

821 

Install solenoid. 

822 

Install stator. 

823 

Install brush holder bridge and brushes. 

Group 33 
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o •• .. 

Assembly 

824 

Install commutator end shield, 
Install the two long screws that hold the starter motor 
together. 

825 

Install spacer washers and lock ring. The armature end 
play should be 0.002-0.006" = 0.05-0.3 mm, 
Install sufficient amount of washers to keep the end 
play within these limits. 
Attach the small cover over the shaft end. 

Installing starter motor 

Connect the starter motor leads. 
Reconnect the battery ground cable. 

el 

Start the engine to check the starter motor function. 

Hg. 3-30. SIOMr molor I.rminol. 

1. From bal1.ry 
2. from ignir ion .wilc~ 

3. To li.ld winding 
4, To ignitton eoil 

Group 33 
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Specifications 

Group 34 

Ignition System 

Specifications 

Type ............................... . 
Flring order .............................. . 
Ignition timing , vacuum unit disconnected (check engine speci fications) . 

Spark plugs (Check engine specifications) ................. . 
Gap .......... . 
Tightening lorque ......................... . 

Oistributor 
Bosch (Check engine specifications) .. 

Volvo P/ N .................. . 

Igni1ion coi l 
Bosch No. 

Electronic module 
Bosch No ................. . 
Volvo P/N ......... . 

Centrifugal governor 
T olal advance. distributor degrees .. 
Advance begins at. distributor .. 
Distributor rpm at 50 advance .............. • . 

go advance 
full advance ............ . 

Vacuum unit 
Retard. distributor degrees (double for crankshaft degreesl 
Retard begins at . . . . . . . . . . . . . . . . ...... . 
2° retard at ........ . .............................. . 
Retard ends at 

Consult correct specilications for Model year. 

lubricating distributor 

Metric us specs 
Breakerless elecuonic ignition 
1-3-4-2 

0.7-0!8 mm 
20-30 Nm 

0221 122006 

0227 100 005 

110 ± 10 
7.2-10 r / s 
15.2-18.3 r / s 
23.3-34.5 r / s 
40 r / s 

5.00 ± 10 
61-107 mm Hg 
79-129 mm Hg 
150 mm Hg 

0.028- 0.0032" 
15- 22 IbJt 

430-600 rpm 
910-1100 rpm 
1400-2070 rpm 
2400 rpm 

2.4-4.3 in Hg 
3.1- 5.1 in Hg 
5.9 in Hg 

The only lubrication permitted is applying a couple of 
drops of oil on the felt wick in the center of the rotor 
shaft . 

Group 34 
32 Ignirion System 

Remove distributor cap and rotor. 
lubricate felt wick under rotor with a couple of drops 
of light oi1. 

Be careful , do not splash any oil on the impulse sen· 

der. 

I , 

I 
I 
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CO NDENSATE SH I 
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Function 

Breakerless Electronie Ignition System 

General 

... ' 

Two main ehanges from the conventionai ignition 
system: 

1. The breaker points are replaeed by an induetion 
typa impulse sender. 

2. An electronie module has been added. It is w ired 
between distributor and ignition eoil. It amplifies 
the impulses before sending them on to the ig
nitian eoiL 

Otherwise the design and function is the same as the 
e conventionai system. 

Specific Function Information 

Nate 1: 

When using a distributor tester, also the electronic 
module must be eonnected in order to get a distributor 
output signal. 

Note 2 : 

When making Cylinder Balanee testing, most instru
ments require that a special adapter be used (or the 
engine will die). 

Group 34 
34 Ignition System 

1. Impulse sender 

It is located in the distributor where the breaker points 
used to be. 

Instead of closing and opening an electric eircuit. the 
impulse sender opens and c10ses a magnetic circuit. 
This induces impulses in a coil (or magnetic pick-up). 

The impulse sander consists of: 

1. stator 
2. coil (magnetic pick-up) 
3. armature (rotor) 
4. permanent magnet 

Stator, coil and permanent magnet are connected to 
the distributor housing while the armature is connected 
to the distributor shaft. 

Stator and armature have as many pole teeth as the 
engine has cylinders. 



"" " ".,,,,, 
Ö 

VOlVO 
\'~ 2.B 

For 240 Series, a 1 ,O n resistor is located on the firewall 

Function 

The permanent magnet creates a magnetic field which 
goes through the stator. The magnetic circuit is dosed 
when the pole teeth are opposite each other. The mag
netic circuit is opan when the pole teeth are separatecl. 
This means that the armature doses and opans the 
magnetic field while il is rotating. This generates cur~ 
rent pulsas in the distributor coil Imagnetic pick-up). 

Vacuum and centrifugal COfltrol of the timing is per
formed similar to the conventionai distributor. 

2. Electronic module 

The electronic module is a solid state design with 
transistors. It amplifies the impulses from the impulse 
sender. It also controls the "dweIl angle". 

The impulse received from the coil (magnetic pick-up) 
in the distributor is converted and reinforced in the 
electronie module and govems the output transistor 
which in tum governs the ignltion ooil primary circuit. 

When the pole teeth are in front of each other, the 
module output transistor breaks the primary circuit, 
inducing secondary voltage in the coil to fire the spark 
plugs. 

The pole teeth have a function similar to that of the 
cam lobes in a conventionai distributor. 

NOTE: The ignition coil is designed specifically for the 
breakerless solid state ignition system. 11 is identified 
by specifications and number only and cannot be re
placed by other type coils. 

Group 34 
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Diagnosis 
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• 

Replacing distributor 

Service Procedures 

RepJacing distributor 

Al 

Disconnect high tension leads (or cap), primary wire 
and vacuum hose at the distributor . 

A2 

Remove attaching bolt and lift off distributor. 

A3 
Rotate crankshah until No. 1 piston is at top dead 
center (TDCl. 

- The cams will then point obliquely up and pulley mark 
will be at 00. 

A4 

Line up rotor 

T urn rotor so mark is approx. 600 from mark on dis~ 
tributor housing. 

A5 
Install distributor 

Push distributor inta position in engine block. Check 
that mark on rotor and mark on distributor housing 
line up. Install distributor retaining bolt. hex 13 mm. 

Group 34 
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Replacing distributor 

\\Il

l
", , , 

r / m 

Group 34 
3 ,8 Ignition System 

A6 

Install dust cover 

Aemove rotor, fit dust cover, and re-install rotor. 

A7 

Install distributor cap 

AB 
Reconnect 

Primary wire, vacuum line etc. 

A9 

Set timing 

Refer to vehicle specifications. 



Replacing impulse sender 

Replacing impulse sender 

1 

VOLVO 
109173 

81 

Removal 

Unclasp the lock clasps. 
Remove cap, rotor and dust cover. 

82 

Remove vacuum unit and clasps. 

Caution: 

The retaining screws have different lengths and if im
properly placed can project and damage moving parts. 
Therefore, always place the screws together with the 
component to which they be1009. 

83 
Remove the screws securing the contact. 
Remove the contact by pulling it carefully straight out. 

84 

Remove the screws retaining the impulse sender plate. 

Group 34 
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Rep/aeing impu/se sender 

•• (lO 

i~> 

Group 34 
40 Ignition System 

VOLVO 
109177 

Remove snap ring and shims. 

lift off the armature and the small lock pin. 

Use snap ring pliers to remove the snap ring. 
lift up the impulse sender and plate . 

85 

86 

87 

88 

Remove three screws and replace impulse sender. 



VOI..WO 
10I11V 

VOI..VO 
,og'lIC 

VOLVO 
109178 

Replacing impulse sender 

89 
Installation 

Attach the impulse sender to the plate. 
The connector pins should be plaCed opposite above 
the attachment ear for the impulse sen der plate. 

Install impulse sender. 
Secure it with the two screws. 
Install snap ring. 

Install the armature. 

810 

811 

The slot should be opposite the ridge on the distributor 
shaft. 
Fit the lock pin so that the lift faces the ridge on the 
distributor shaft. 
Otherwise the lock pin may be sheared off. 

Install shims and snap ring. 

Group 34 
Ignition System 
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Rep/aeing impu/se sender 

Group 34 
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VOLVO 
109112 

'~-7 VOLVO 
1091113 

_,o , ... ., 

813 

Aeconnect the wire connector and tighten the screw. 

814 

Install dasps and vacuum unit. 

815 

Install dust cover, rotor and cap. 

816 

Check distributor 

Aotate the distributor shaft several turns in both di~ 
rections. 
It should rotate freely and without any noise or seizure. 
The only resistance which may occur is the little 
stiffnes caused by the magnet in the impulse sender 
when the teeth pass each other. 



Light., 12 V 

Headlights 
244·245 
DL 40 Wagon 

Headlights 

US bulb No. 

5~4" Type 1 
5~" Type 2 
Sealed 8eam 

242, GT 7" Typa 2 

Group 35 

Lights 

Specifications 

Power Socket 

Position UghlS. front 67 5W/4cp Ba15s 
Tum Signals, front 1073 21W/32cp Ba15s 
Tum Signals, rear 1073 21W/32cp Ba15s 
Taillights 67 5W/4cp Ba15s 
Stop lights 1073 21W/32cp Ba15s 
Back-up Ughts 1073 21W/32cp Ba15s 
Side Marker Ughls 57 3W/2cp S 8.5 
The following bulbs may be obtained from a Volvo dealer: 

Rear Ash Tray light 
license Plate light 
Interior light 

Glave locker light 
Instrument Panel light 
Contral Panel light 

Shift Positions, Autom. 
Transmission 
Engine Compartment Light 

Contral Lamps 
Charging 
T urn Signals 
Braka Failure 

Parking Braka 
Headlights 
Oil Pressure 

Overdrive 
Warning Flashers 

El. Heated Window 

EGR Reminder 
Seat Belts 
Bulb Failure 

Power Sacket 

1,2 W 
5W 
'OW 
2W 
2W 
1.2 W 

1.2 W 
15 W 

1.2 W 
1.2 W 
1.2 W 

1.2 W 
1.2 W 
1.2 W 

1.2 W 
1.2 W 
1.2 W 

1.2 W 
2W 
1.2 W 

W l8 d 
S 8.5 
S 8.5 
Ba 9 s 
Ba 7 s 
W l8 d 

W 1.8 d 
S 8.5 

W 1.8 d 
W l8 d 
W l8 d 

W 1.8 d 
W 1.8 d 
W 1.8 d 

W 1.8 d 
W 1.8 d 
W 1.8 d 

W l8 d 
Ba 9 s 
W 1.8 d 

No. of bulbs 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 

No of bulbs , 
2 
1 1245:2) 

1 
3 
3 

1 

2 

1 
1 

Group 35 
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Headlamps 

L 
I 

44 
Group 35 
Lights 

Service Procedures 

Replacing Sea led Beam headlamps 

= 

= 
= 
= 
= 

Turn 1/ 2 turn to remove the plastic screws. 
Remove the headlight rim. 

T urn the chromed ring slightly counter clockwise. 
Remove the chromed ring and lift out the headlamp 
unit. 
Disconnect the socket contact. 

Reconnect socket contact, install headlamp unit, 
chromed ring and rim. 

Headlight alignment 

Use the two screws to adjust the headlight alignment. 

Models 240, DL 2d, and GT 
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I 
I 
I 
I 

/ 
./ 

// OUTER BEAM, 5 3/4" 
./ SEALED BEAM T YPE 2 ---\\1 

Models 240, DL 4d and DL 5d 

Front fights 

ALL 

G,oup35 45 
Lights 
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Ughts 245 

INTERIOR lIGHTS 

10 W 

~ ~ 
5 W 

132 CP. US BULB No.1073 

, 

Group 35 
Lights 47 



Switches 

Group 36 

Standard Electrical Equipment 

Replacing ignition switch 

AT 

Remove noise insulation panel and center side panel. 
Disconnect.the terminal block for the ignition switch. 
Use a stubby screwdriver to remove the ignition 
switch. 

Attach the new ignition switch. 
Connect the terminal block. 
Re-install panels. 

A2 

Replacing turn signal switch (headlight dimmer switch) 

Group 36 

81 

Remove the two casings round the steering column. 
Remove the two retaining screws. 
Transfer the wires to the new switch. Restore. 

Replacing horn 

CI 

Disconnect the battery ground cable. Turn and lift off 
the lock pins. Remove the grille. 
Disconnect the wires at the horns. 
Remove the horns. 

C2 

Install the horns. 
Attach the wires as shown. 
Install the grille and reconnect the battery ground ca
ble. 

48 Standard Electrical Equipment 



Bulb Failure Warning System 

Replacing light switch 

• 
•• 

01 

Dlsconnect the defroster hose from the defroster out
let. 
Remove the screws retaining the defroster outlet. 

Pull out the switch knob. 
Lih out the defroster outlet. 
Remove the nut and lift out the switch. 

02 

03 

Disconnect the switch from the terminal 
block. 

Connect the new switch . 
Install switch, defroster outiet, switch handle and de
froster hose . 

Checking Bulb Failure warning light operation -------

NOTE: Bulb Failure Warning light may come on if con
nected bulbs current draw is distortecl. A short indi· 
cation may sometimes occur, when headlights are 
switched on, depending on variation in "starting" time 
for bulbs. 

E 1 Switch on ignition. 
The warning light should come on. 
If the warning light does not come on, it is de
fective. 

E2 Stan engine. 
The warning light should go out. 
The Bulb Failure Warning light and the charging 
controi light simuhaneously = ahernator does 
not function. 
The Bulb Failure Warning light is on after the 
charging controi light has gone out = Sensor 
is defective. 
NOTE: light switch should be pushed in and 
brake pedal not actuated during test. 

E3 Switch on headlight lower beam. 
The Waming light should be out. 
The Bulb Failure Waming light is on, but all bulbs 
for lower beam, parking light, taillight, etc., are 
functioning :::: Sensor is defective. 

E4 Switch off headlight lower beam. 
E5 Remove fuse No. 11 or 12. 

The warnlng light should come on. If not = Sen
sor is defective. 
Re-connect tuse. 

E6 Switch off light. 
E7 Depress brake pedal. 

The warning light should be out. If it comes on 
and both brake lights function, il is defective. 

E8 Switch off ignition. 
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Bulb Failure Tailgate 

-------Replacing Bulb Failure Waming Light sensor -------

F 1 Disconnect the connector at the Sensor Unit. 
F 2 Remove the Sensor Unit. 
F3 Install the replacement Sensor Unit. 
F4 Re-connect the connector to the Sensor Unit. 
F5 Check the function of the replacement unit. 

Tail gate window wiper and washer, 245 

----""'I 
" 

" 
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" 

~ 

• 
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Tai/gate Window WiperlWasher 

Tail gate window wiper, 245 

GI 

Removing 

Disconnect the battery ground cable. Aemove the panel 
on the inside of the tailgate. 
Remove the retaining screws for the wlper motor pro

tection plate. 
Disconnect the link arm at the wiper motor. Fold the 
protection plate aside and lift out the wiper motor. 
Mark the wires, and disconnect them at the wiper mo
tor. 

Installing 

Reconnect the wires to the motor. 
Attach motor and protection plate. 

G2 

Reconnect the link arm to the wiper motor. Install the 
protection plate retainlng screws. 
Install the panel on the inside of the tailgate. 
Reconnectthe battery ground cable. 

Replacing brushes 

Fold the retaining bracke! aside. 
Unhook the brush springs. 

HI 

Remove the brushes from the brush holders. Observe 
care not to damage the brush holders. 
Install the new brushes. 
Hook on the brush spring. 
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Windshield Wiper 

Remova l 

I 
l 
I 
I 
l , 
I 

Windshield wiper assembly 

~ CONNECTOR ÄSSEMBLY 

~-_'-:lI:~~J Includes switch for park position and 

connectOI'$ for wiring harness. 

In case the park switch Is defectiva, only 
this connector assembly should be 
replaced, not the entira wiper motor. 

ALSO AVAILABLE AS SPARE PARTS 

Replacing wiper unit 

Installation 

J 1 Disconnect banery ground cable. K1 Install wiper assembly. 
Aemave side panel. 
Aemove panel under dashboard. 

J2 Remove defroster hoses. 
Remove glove box. 

J3 Remove wiper arms. 
Disconnect wiper assembly and lift it out 
through glove box opening. 
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Remove device securing wiper assembly at 
transport and handling. 

K2 Install: glove box 
defroster hoses 
side panels 
panel under dashboard 

K3 Install wiper arms. 
Reconnect battery ground cable. 
Check function. 



Group 38 

Instruments 

Instrument Cluster 

Instrument cluster 

A Odometer D Parking brake reminder light (red) G Right turn signal indieator (green) 
Oil pressure warning light (red) 
Alternator warning light (red) 

Mile reading E High beam indicator (blue) H 
B Speedometer F Brake failure warning light (red) I 
C Left turn signal indicator light (green) 

• • • • 
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J Trip odometer 
(last figures represents 1/ 10mile) 

K Trip odometer reset knob 

• • 
If the pointer enters the red range repeatedly. 
check eoolant level and fan belt tension. see page 
49_ 

Push in to reset p Overdrive indicator (green) 

L Reminder light. EGR Service (except Lambda-Sond) 
M Tachometer(certain modeis) Q 

lights when overdrive is engaged. 
Fuelgauge 

Reads thousands of engine rpm. 
Orange range for momentary use. during accel
eration. 
Red prohibited range. 

N Bulb failure warning light (yellow) 
O Temperature gauge 

The gauge pointer should normally remain in
side the green range. 

The fuel tank capacity is approx 60 liters = 15.8 
US gals.l 13.2 Imp. gals. 
F = Full 
1/ 2 
R = Reserve 
O = Empty 
The red range from R to O represents approx. 
8 liters = 2.5 US gals./ 2 Imp. gals. 

Warning lights 

These lights will light up when the ignition is turned 
on. before the engine is started. This is also to prove 
that the lights function. The light should go out after 
the engine has started. (However. the parking brake 
reminder light will not go out until the parking brake 
is released.) 

Oil pressure 
warning light (red) 

If the light comes on during driving, the oil pressure 
is too low. Stop the engine immediately and check 
the engine oil level, see page 46. Af ter hard driving. 
the light will come on occasionally when the engine 
is idling. This is normal. provided it goes out when 
the engine speed is increased. 
The warning light for the oil pressure receives current 
via the ignition switch. It is grounded through a pres
sure sensitive valve on the engine. With the engine 
running and at normal pressure, the circuit through 

this light and ground is open. When the oil pressure 
drops below a pre-determinated value. the pressure 
sensitive valve doses the circuit and the warning light 
is illuminated. 

Brake failure 
warning light (red) 

If the light comes on while driving and the brake pedal 
can be depressed further than normal. it is an indication 
that one of the brake circuits is out of function. 
Should a fault arise in any of the two circuits of the 
hydraulic brake system, so that there is a pressure 
difference between the circuits of more than B- 1 O 
kp/ cm2 (114-142 psi) when the brakes are applied, 
this actuates the valve and the warning light goes on. 
The warning lamp remains lighted until the fault in 
the brake system has been corrected and the warning 
valve re-set. Re. re-setting the warning valve. see Sec
tion 5, Brake, Group 52. 
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Instrument Cluster 

Alternator 
warning light (red) 

If the light comes on when engine is running, check 
the alternatar drive belt tension as soon as possible. 
The alternator warning light lights up when the al
ternator voltage is lower than the battery vallage. As 
the alternator voltage rises and commences to charge 
the battery, the warning ligbt goes out, indicating that 
the alternatar is charging. 

Reminder light, 
EGR service (except Lambda-Sond) 

If the vehicle is equipped with an EGR (Exhaust Gas 
Recirculation) 15 000 mile service reminder light, as 
required by the U.S. Environmental Protection Agency, 
the light will come on at 15 000 mile intervals. This 
is a reminder to get the EGR valve serviced. The light 
will stay on until reset by the dealer. 
NaTE: Warning lights, generally, are lights which il
luminate to indicate that a device is not operating pro
perly. 

Parking brake 
reminder light 

This light will be on when the parking brake (hand 
brake) is set. The parking brake lever is situated OOt
ween the front seats. 
The parking brake reminder light receives current via 
the ignilion switch. When the parking brake is applied, 
the warning light is grounded by the switch. The warn
ing lamp remains lighted as long as the parking brake 
is on. 

Bulb failure 
warning light 

The light comes on if any of the following tights is 
defective: 
one of the lower beams 
One of the taillights 
one of the license plate lights 
one of the brake lights (when the brake pedal is de
pressed). 
Indicator lights, generally, are lights which illuminate 
to indicate that a device is operating. 

------- Testing speedometer and odometer assembly 

Drive speed 
500 rpm 

1000 rpm 
1750 rpm 

Speeda meter reading 
31 .5 ± 2.5 mph 
60.5 ± 2.5 mph 

104.5 ± 2.5 mph 

If speedometer or odometer is not functioning, the 
reason may be a fault in instrument or speedometer 
cable or the worm gear in the transmission, or in the 
cable. 
Check following: 
If the speedometer functions while the odometer does 
not, or vice-versa, the instrument is defective and 
should be replaced. No attempt should be made to 
repair the instrument. 
When both speedometer and odometer stop function
ing, the fault is probably in speedometer cable or gear. 
Disconnect speedometer cable from instrum~nt and 
see if it can be rotated. 
Check the cable and the drive at the transmission. 
Check the drive couplings rotate easily. If it jams, the 
instrument should also be replaced. 
The speedometer can be checked by running it at dif
ferent speeds. The following values should then apply: 

Speedometer drive cable 

11 is most important that the speedometer cable is 
correctly fitted if the speedometer is to function w ith
out trouble. It is vitally important that the cable is not 
bent too sharply. At no point must the radius of a 
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bend be less than 100 mm (4·'). If it is less than this, 
vibration and noise can occur in the instrument. The 
drive couplings must run true in the outer casing of 
the cable. This is checked with the cable rotating. 



Instrument Cluster 

Replacing instrument cluster -----------

1. Remove the covers round the steering column. 
2. Remove the braeket retaining screws. 

Allow the brac kel to slip down on the steering 
column. 

Remove the retaining screws from the instrument 
cluster. 

3. Disconnect speedometer cable. 
4. Grip the reverse side of the speedometer and 

press the instrument up~out unti! the snap lock 
at the instruments upper edge releases. 

5. Lift out the instrument and disconnect the ter
minal block on the reverse side. 

Replacing tachometer 

1. (Remove instrument cluster, see above). 
2. Remove three retaining screws. 
3. Carefully remove the instrument. The terminals 

can easily be damaged. 
4. Install tachometer (or coverl as shown. 

Replacing speedometer assembly 

1. Remove instrument duster, see above. 
2. Remove !achometer (or blind cover.) 
3. Remove three speedometer retaining screws. 
4. Carefully remove the instrument. 

Install as shown. 

Replacing instrument plate ("printed circuit") -------

1. (Remove instrument cluster, see abovel. 
2. Remove tachometer (or blind coverl. 
3. Remove speedometer. 
4. Remove three plate retaining screws. 
5. Carefully remove the plate, not damaging tem

perature of fuel gauge. 
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Gauges 

Reptacing clock 

~ .. , 

,. Disconnect the battery ground cable. 
2. Disconnect the controi panel and pull it out. 
3. Aemove the impact guard by pushing it down. 
4. Remove two screws. 
5. Lift out defroster outlet and dock. Mark the wires 

before disconnecting. 
6. Remove two retaining screws. Replace dock. 
7. Installation is opposite order. 

Reptacing temperature gauge / fuet gauge 

1. Remove instrument cluster. 
2. Remove tachometer (or blind cover). 
3. Remove speedometer. 
4. Remove instrument. 
5. Remove two retaining nuts on the instrument 

plate reverse side. 
6. Remove the gauge. 
7. Install as shown. 

Replacing fuet gauge sending unit (tank unit) 

5016 

,. Disconnect the battery ground cable. 
2. Unfold the mat in the luggage compartment. 
3. Remove cover and disconnect ground wire. 
4. Disconnect the wire at the sending unit terminal. 
5. Disconnect the return hose at the sending unit. 
6. Disconnect and move aside the breather hose. 
7. Use tool 9995016 to remove the sending unit. 
8. Install the new sending unit with a new gasket. 
9. Installation is opposite order. 
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Gauges 

-------- Testing temperature gauge or fuel gauge 

~§ -

E 
I 

. -~ 1I!llIIT 11li!~ "'-~- . 
W 

DO -
140.160-1974/ 240. 260 

If a temperatura or lual gauge is not working properly, 

the gauge system can be tested as lollows: 

METHOD 
A. Testing the vallage stabilizer. 

1. Connect the test resistor (part no. 999 5158-4) to the 
instrument which is functioning properly. In other 
words, il the luel gauge is not lunctioning properly, 
disconnect the temperature gauge cable from the 
sensor and connect the test resistor between the 
sender cable and vehicle ground. 

2. 140,160-1974240,260 

The pointer should now be horizontal 
(Ioierance + pointer width). 

"the instrument pointer polnts outside the toler
ance range, then the vollage stabilizer is faulty. If 
the instrument pointer Is with In the tolerance 
range, continue with Step 8 . 

B. Testing the gauge and sender. 

1. Disconnect the cable to the faulty instrument sender 
and connect the test resistance between the sender 
cable and vehicle ground. 

2. If the instrument pointer is horlzC?ntal or inside the 
mark, then the sender is laully (tolerance + pointer 
width). Check the luel gauge sender according to 
Service Manual, Sec. 3 240 or 260 series, Elec. 

System & Instruments (TP 11402 or 11413). If the 
pointer is outside the tolerance range , then the in
strument is faulty. 

Test reslstor 
PIN: 

9995158-4 (blue cable) Volvo 140, 160-1976, 
240, 260 

Spare Parts 
P/N 
9999145·7 

Resistor 
100 lW5% 140, 160-1974 

240. 260 
Replacing the reslstor 

Disconnect the cables and open the helder. Place 
the new resistor in the holder and aHow the resistor 

connections to project from the helder. Insert the 
connection cables and tighten up. Cul the part of the 
resistor cable which projects. 
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Testing fuel gauge 

Testing fuel gauges and tank level senders 

= =c=,=:::::=;-

I 
191 

84 

15 

1976 Model Shown 
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To avoid unnecessary replacements, following proce
dures should be used when checking complaims on 
the fuel gauge indications, 
To check, a master gauge is needecL This is a gauge 
which has correct resistance. 

AT 
Master gauge 

Obtain a fue\ gauge tank sender from Parts Depart
ment and check it with an accurate ohm-meter. 
An extra accurate master gauge should stav w ithin 
the following limits: 
Upper end position lFull tank): 
40 ohms ± 2 ohms 

Bonom end position lempty~ 
282 ohms ± 14 ohms 

It might be a good idea to bend the movement limiter 
to obtain correct readings, 

Position Resistance 
O mm 282 ± 48 ohms 

15 mm 223 ± 26.5 ohms 
84 mm 98 ± 14 ohms 

191 mm 40 ± 5 ohms 

NOTE: Check vehicle specifications. 

A2 

Disconnect the blue lbrownl wire at the fuel gauge 
tank sender in the trunk. Instead, connect the master 
gauge and ground il. 

A2 

Switch on the ignition. 
Campare fuel gauge reading with picture at lett, show
ing deviation permined at end of strokes. 
Correct reading: proceed to A3. 
Incorrect reading: proceed to A4. 



'9' 

84 

'5 
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Testing fuel gauge 

A3 

Check connections 

Check that the terminal pins (1) have correct contact 
and that the nuts (2) are tightened. 
Also check temperature 9auge nuts. 

A4 

Test operation of voltage stabilizer 

T o do this, use a new valtage stabilizer to test 9auge 
readings. 
To replace voltage stabilizer, pull straight out so the 
three pins come loose from the relainers. 

A5 

If mis-reading persists in spita of operations according 
to 1 and 2 above, re-install the ordinary voltage sta
bilizer and replace the fuel 9auge. 

The fuel gauge tank sender remains as poss/ble 
trouble orig/nator. 

A6 
Remove the tank sender. 

A7 

Check that the tank sender lever operates without 
binding. 

AB 
Use an ohm meter to check resistance. Use meas
urements as shown in illustration at left. 
It might be convenient to make a fixture w hich fa
cilitates a quick setting. 

Pos ition Resistance 
O mm 282 ± 48 ohms 

15 mm 223 ± 26.5 ohms 
84 mm 98 ± 14 ohms 

191 mm 40 ± 5 ohms 
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Testing fuel gauge 

If a customer still complains in spite all specifications 
are w ithin limits, it must be exp!ained to him that the 
expansion tank inside the fue! tank causes the reading 
to drop faster at full tank. 
The expansion tank capacity is approx. 6 liters (qtsl. 
!t is slow!y fiUed with fuet 
When filling fue!, the expansion tank is still almost 
empty when the tue! tank has been fiUed. 

NOTE: Ear1y type iIIustrated-consult other publica
tions for new design fueltank specifications. 

VOLVO 
112 882 

It takes approx. 30 minutes to fill the expansion tank. 
This wiU cause the leve! in the fuel tank to drop and, 
in addition to the fuel used, this might give the im
pression the gauge reading is 10wer than normal and 
the gauge incorrect. 
The purpose of the expansion tank is to prevent the 
tuel tank from releasing fue! in cases when the tank 
has been filled with cold tue! which then heats up 
and expands. 

Testing temperature sensor 

60 
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The sensor is checked by heating il in water and read
ing resistance and temperature. 
Resistance may deviate ± 10 %. 

Temperature 
500C = 122°F 
l000C = 212°F 
1200C = 248°F 

Resistance 
282 ohms 
60 ohms 
40 ohms 



Specifications 

---------- AddHionallnformation-----------

~" 
·8~ JO 

Main and Pump Relay Application 

1974/1975 Models 

~' 
as l O 

V01"-l0 , IZI4764 - 1 

Bolch ,Olll 104 IlS 

80th pump and main relay are the same. 
They are located in the engine compartmenl. 
They are interchangeable. 

1976/19n Models 

Volvo '1134750 

Bolch 'Olll Z04 102 

80th the main and pump relays are located under the 
dash near the hood release cable. 

The pump relay is easily distinguished from the main 
relay by a heavy gauge yellow wire in ils mulliplug 
(#S7), which goes lo fuel pump. 

In most cases, the pump relay is fitted with a white 
plastic plug. 

Y01"-l0 IlZlS134-2 

Bosch 'OJlZ 104 110 

Yoho 1lZ34751 

losch 
f'03lZ 014 114 

TO ru"l -
PIYDD Ba lly 

~ 8:f :/1 
~ 

VOlVO ,IUS020-! 

losch 
'0332 01 S 0D9 

.. L..;."" __ ....:c"C-J 

CAUTION: These two relays must never be inter
changed. 
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Specifications 

-----------Main & Pump Relays -----------

1978/1979 Models 

Pwo!p Jll;elay 

'lO 'o 
.-I--I------f-----, Volvo No. 

12353]7-1 

J/ 

v 

ff 

62 

17 

This relay is located under the dash near Ihe hood 
release cable. 

19n/1979 Models 

Lambda-50nd Relay 

". .7 
I 

" 
) 

) , 
,. 
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Yolvo ,1235013-8. 

Bo.ch NO. 0332015 001 Early 

Bo.ch No . 0332015 OU lAte 

This relay is localed under the hoad near the battery. 

Volvo #1235013-8. 

60th relays use the same Volvo number. 

The mounling bracket is the only difference between the 
early and late version. 
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