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Group 32 Fauh trccing
fest equipment

Test equipment

Marquette 42-130volts ampere tester, SunVat-
40 volts ampere tester (or equivalent)

The unit  contains a vol tmeter,  ammeter,  bui l t - in
carbon pile resistor, and a diode/stator tester.

When using this equipment or s imi lar equipment,
fol low the manufacturer 's instruct ions,

Digital multimeter (Volvo 9996525-3, Fluke
80228 or equivalent)

Used to measure current,  vol tage and resistance,
Remember: To take resistance readings properly,
the circui t  beang tested must be electr ical ly
disconnected from adjacent circuits and voltage
should not be Dresent,
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Gtoup 32 Fault tracing

133 427

Test light

Used to check for current drain or to check for
vol tage present in a circui t .  Test l ight glows when
approximately 150 mil l iamperes f low rhrough the
l ight ( the amount oI current needed to i l luminate
the test l ight var ies between test l ights;  150 mil l i -
amperes is approximate.)

Hydrometer with thermometer (Volvo 998-
501 1-7, Snap-On BB4A or equivalent)

The hydrometer is used to measure the specif ic
gravi ty of the electrolyte in bartery cel ls.  This
measurement gives an indicat ion of the battery 's
state of charge.

Low-amperage charger {Marquette Model 30-
136, Schumaker 43141 or equivalent)

Recharges 6 and 12 volt  batter ies in 3 to 7 hours.
Slow charge of 6 amps prevents battery damage
caused by overheat ing.
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Group 32 Fault trccing
Test equipment

Suggested equipment
This equipment is strongly recommended.

Oscilloscope (automotivol

Gives a visual indication of the alternator outDut.
Can be used to quickly analyze alternator faults.
Refer to manufacturer's instructions orovided with
the unit. (Examples of normal and abnormalscope
patterns are included in Specilications Soction.)

[]fl
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Charging system, brief description

The charging system consists of three components,
the al ternator,  battery,  and voltage regulator.

A) Alternator

Converts the rotary motion of the engine into an
electr ical  current.  There are two general  types
ol al ternators used on Volvos. One type uses an
external regulator and the other an integral
(bui l t ' in) regulator.  Shown is a repfesentat ive
drawing of an al ternator wirh integral  regulator.

B) Battery

Stores an electr ical  charge for start ing the car.
The battery also helps smooth out vol tage
f luctuat ions. There are three types of batter ies,
standard, low maintenance, and maintenance

NOTE
Drawing to the lef t  is only representat ive of
charging sv5le-ns n general .  Refer to speci
l icat ions for specif ic wir ing diagrams.

Regulator

integral  regulator

133 322



Group 32 Fault trccing
Components

12t  522

Standard batterv

Water needs to be added Deriodicallv.
May emit  s igni f icant amounts of gas.

Low-maintenanca (Volvo presendy equips cars
with low'maintenance batteries only)

- Never needs water added undernormal condi-
tions. Check level at normal services orat least

Reduced gassing.
- Low self-discharge.

Maintenance-freo
maintenance-free

(Volvo does not presently use
batteries)

No vent plugs.
Water cannot be added.
Very little gassing.
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SEV external regulator

Bosch external regulator

lntegral  regulator

C) Voltage regulators

External t ransistor regulator

- Regulates by sol id state electronics.
No moving parts.
Rel ivable, can withstand vibrat ion.

-  Can be mounted on the al ternator as an integral
regulator,

Inlegral  regulator

- Transistor type regulator mounted on the
alternator.

-  Compact.

NOTE
The regulated vol tage varies with the tempera,
ture of the regulator.  As the temperature of the
regulator increases, the regulated vohage
decreases. On some 1985 and later models,  the
regulator is connected to a temperature sensor
located beneath the battery tray; thus, the regu
lated vol tage is more precisely matched to the
systern's immediate requirements.

135 288

Integral  regulator
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Don'ts of fault tracing

Fault tracing
Geneml

This section explains theJault tracing method ofcorrecting charging system de{ects. Alllaulttracing must
be done in the sequence prcsented in this section. "Short-cut" methods undermine theelliciency ofthe
fault tracing method.

FIR ST

Trogbleshooting Prc-checks

then

Battery Testing

Charging System Fault Tracing

The don'ts of fault tracing

When test ing or servicing an al ternator,  avoid damaging the unit  and i ts regulator by careful ly observing the
fol lowing precaut ions:

A) Never disconnect battery cables or thewiresto
the requlator cables whrle the engine is
running.

8) Never reverse battery connections. Check the
battery polarity with a voltmeter before making
connecrrons rf  ihe polar iry signs "-"  or "-"  are
not visible on the battery case.

0
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Group 32 Fault trccing

Don'ts ol lault tracing

o
C) Disconnect the battery cables before hooking up a

fast charger, Never use a fast charger as a booster
lor starting the car. Do not charge battery with bat-
tery installed in car; gassing can damage the paint.

D) Avoid grounding the f ie ld circui t  (D+,/61)
between the alternator and the regulator,
Grounding the f ie ld of ei ther al ternator or regu,
lator may damage the regulator.

E) Don't  ground the al ternator output terminal(B+i
as this may damage the al ternator,  the circui t ,
or both. This precaut ion must be fol lowed even
when the system is not operating, because the
orrtput terminal on the al ternator is "hot" at  al l
t imes. Terminals must be covered with insu-
lat ing boots or tape,

F) Never leave the igni t ion switch "ON when
servicing the regulator.

(D+,/6t )

o
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Ouick check
Tableto be used ONLY in conjunction with Fault Tracing Table: Do nol u6e thistable as a substitute for the Fault
Tracing Tablel

Fault Probable Cause

o

Battery not being charged or not being
suff ic ient ly charged.

Alternator warning lamp not l i t  up with
engine OFF and igni t ion switch in ON
posit ion.

Alternator warning lamp glows dimly or
f lashes when engine is running.

0)

O)

fr

Current drain

Battery faul t

Al ternator faul t

Regulator faul t

V belt  loose

Charging system overload

Wir ing faul t

Frequent short  t r ips lsee A1 on
fol lowing page)

Warning lamp defect ive

Wir ing faul t

Faulty battery connecl ion

Regulator faul t

Al ternator faul t

Wir ing faul t ,  loose fuse
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A. Mandatory troubleshooting pre-checks

Ttoubleshooting prc-checks

A I
Vehicle operat ion
Analyze the operat ion of the vehicle.  Some
problems (e.9.,  part ial ly-drained battery) may be
the result  of  excessive strain on the charging
system. Be aware that f requent tr ips of short
durat ion const i tute a severe dr iv ing condit ion. l f
th is type of usage character izes the vehicle 's
operat ion and charging system fault  t racing
procedures do not reveal any faul ts,  then {on 1980
and earl ier models) the instal lat ion of a 'd iode ki t"
(see last sect ion of manual)  may correct the

A2
Check for current drain

A short  in the wir ing or electr ical  equipment which
remains on* when the igni t ion is off ,  drains the
battery. Open the circuit at the negative ( ) battery
post and connect a test l ight in ser ies. Glowing of
test l ight indicates a current drain. l f  there is a cuF
rent d.ain, isoldle the faulry circui t  by removing
fuses one at a t ime unt i l  the current drain stops.
Then cont inue isolat ing the problem by discon-
necting the wires attached to the affected fuse.
After isolal ing the faul ty circui t ,  t race the circui t
wir ing unt i l  the faul t  is lound. Use appropriate
wir ing diagrams. Proceed to 43.
*NOTE: Be aware that car 's clock, or i l juminated
dome l ight,  etc.  may cause some test l ightsto glow.

A3
Check V-belt  tension

The perlormance of the alternator, the lifeolthe alterna-
tor bearings, and the life of the V-belt depends heavily
on rnaintaining the correci belt tension. Measure lhe
tension by firmly pressing down on tne alternator belt
rnrdway betwen lwo pulleys as shown. The belt should
move 5/16 in. (8 mm). Adjustas required. Proceed to A4.

NOTE
Replace belts in sets (where applicable).

129126

DEFLECTION

NOTE
Make sure that instrument panel WARNING
l i g h t  i s  o n  w h e n  k e y  i s  i n  " O N  ' p o s r t r o n  ( e n g i n e
not running) l f  not,  refer to C4.

Check systems closely related to the charging

Poor engine performance or a faul ty starter may
cause what appear to be charging system prob
lems. El iminate poor engine performance or starter
faul ts as source(s) of the problem. Proceed to Bat
tery Test ing.

o



Group 32 Fault tracing
Battery testing

Battery Testing
Gen6rrl

Lack of electrolyte causes premature failurc oI bafteries laster than annhing else. Fill batterywith distilled
water; never with acid. Use only distilledwater, battery life isextended by using the purcstwater available. A
dirty battery should be removed and scrubbod with a baking soda and walor solution to neutralize any acid
present, (On a dirty battery there maybe current drain betlveen theterminals.)Cautionr Besure ventcapsare
tight so no solution gets into cells to neutralize the acid. Flush battery with clean water.

WARNING
Wear safety glasses when working near batteries,

All automotivo battari€s genorate hydrog€n gas which i6 highly llammable, lf
ignited by a spark or flame, the gas may explode viotently causing spraying of
acid, f.agmentation ot the battery, and possible severe personal iniuries, panicu-
larly to the eyes. Avoid contact wilh battery acid. In case ol conact, llush
affected area immediately with waler, and consulta physician. (NOTE: Consult
Owner's Manual for correct jump-starting procedure.)

Chargo battorios only in a well-ventilated area. Alwaysbe sure battorychargers
are "OFF" when connecting-lo or disconnocting-lrom batteries.

All battery tests must be done in the sequence presented in th€ BatteryTesting
Chart (n6xt pagel.

Always disconnect the negative (-) battery cable {irst.
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Battery testing
{APPLIES TO STANDARD, LOW.MAINTENANCE, AND

Battery testing

chart
MAINTENANCE-FREE BATTERIES)

. NOTE I
81 TO 86 REFER
TO PROCEDURES
WHICH FOLLOW.

CHECK FOR PROPER
TEST CONDIIIONS,
R€F€R TO 81.

CHECK FOR VISUAL
DAMAGE. REFER TO 82.

WHICH TYPE OF
BATTERY IS BEING
TESTED?

MAINTENANCE-FRE€

CHECK IHE ELECTBOLYTE'S SPECIFIC GRAVITY,
REFES TO 84.

50 POINTS AETWEEN CELLS BELOW 1225

LOAD TEST. FEFER TO 85.

ABOVE 9.6 VOLIS BELOW 9,6 VOLTS

PAOCEED TO FAULT
TRACING, 2-5

BATT€RY GOOD.
NECHARGE TO '1260.

PERFORM 3-MINUTE SULPHATION TEST.
REFER TO 86.

AEOVE 15.5 VOLTS BELOW 15.5 VOLTS

RECHARGE TO 1225
OR ABOV€.

TEST AGAIN
FROM *.
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Battery testing

129125

B. Battery testing procedures

BI
Check battery test conditions

The battery must be clean. The batterytemperature
must be between 600 and 100oF (1soc and 30oC),
allow the battery temperature to normalize in order
to make accurate tests. Proceed to 82.

BattedeB

Maintenance-free batteries lack filler caps. The
battery is sealed excepl tor smallvent holes. Check
battery accord ing to ma n ulactu rer's specilications,

Visual inspection

Examine the battery tor the following and correct
where appl icable:

-  Battery rat ing incorrect for vehicle require-

Wet or dirty case,
Low electrotyte levels.

- Dirty or loose connections,
- Bent, loose, or broken posts.
- Cracked case.

Oiny or brown coloaed electrolyte.
- Battery not securely held in place {loose hold-

A) Maintenance free batteries - proceed to 83

B) Standard or low mainlenance bai ler ies -

Proceed to 84.
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Battery testing

B4
Check the speci{ic gravity

Use a temperature compensat ing hydrometer
(Ref er to manufacturer 's instruct ions).

Add to the hydrometer reading four gravi ty
points (o.o04i for each 10oF (5.5oc) that the
ambient temperature is above 80oF (27oC).
Subtract four gravi ty points (O.OO4) for each
10oF (5.5oC) that the ambient temperature is
below 80oF (27oC).

A) More than 50 points between highesr and low-
est cel ls --  replace battery-

8) Specif ic gravi ty above 1225 proceed to 85.

C) Specif ic gravi ty below 1225 --  proceed to 86.
130 488

'u
12V
_t l

B5
Load test

Determine the amp'hour rat ing of the battery
being tested.
Mult iplytheamp hour rat ing t imes 3. This is the
load current required for test ing. (Load current
required for lest ing can also be found by
dividing the "cold-cranking" ampere rat ing by
2.1

Engine type Battery rating

4 cyl inder gas 60 Amp./hour
6 cyl inder gas 70 Amp,/hour
Diesel 88 Amp,/hour

Battery Equivalent
cold-cranking Amp/hour
Amp rating ral ing

360 60 Amp,/hour
450 70 Amp/hour
600 88 Amp/hour

NOTE
lf Amp,/hour rat ing cannot be found, use charts
at lef t  to determine battery rat ing-

- Attach a load lcarbon pi le resistor or var iable
high-rate battery discharger) across the battery
terminals for 15 seconds.
Observe the voltmeter:

A) Above 9.6 vol ts -  battery is good recharge and
ptoceed lo lhF chatg,ng svstem fault  t racing

B) Eelow 9.6 vol ts -  proceed to 86.

B6
Thfee-minute charge test

The three minute charge test checks for a
sulphated battery.

-  Ouick charge the battery at 40 amps for 3
minutes.
Check the vol tage across the banerytenninals,
with charger "ON."

Above 15.5 vol ts slow charge for 20 hrs to
reverse a possible "sulphat ion" condit ion; test
agarn.
Below 15.5 vol ts -  recharge and proceed to the
charging system fault  t racing chart .

A)I
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CHECK DASHBOARO ALI. INDICATOF.
ENGINE ON. FEFFN IO C4.

LOAD ALT, TO 12 VOLTS.

CHFC( THE CHARGING VOLTAGE.

ANO LAIEF WIH GASOLINE
ENGINES. EICEPT IURBOSi

ALIERNATOR)

ALTERNATOFI

Fault tracing chart,chargingsystem

e (
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Gtoup 32 Fault trccing

Fault tracing procedures, charging system
Operations C1 to C12

Before testing

Troubleshooting prechecks A1 to A4

Battory tests 8'l to 86 must be corrpleted

NOTE: Consult the "Fault tracing chart" on the previous page prior to following the
procedures listed here.

cl
Charging voltage, alternator unloaded

Run engine at 2,000 rpm.
- No accessory electr ical  equipment on.

Connect a vol tmeter across the battery
terminals as shown.

- Observe the vohage.li.
l r  I,1 i I

130 478
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Group 32 Fauh trccing

c2
Charging voltage, regulator disconnected

- Turn of l  igni t ion (key at posi t ion 0).
-  Disconnect the harness at the regulator.

Attach a voltmeter across the battery.
-  With engine running at approximately 2OOO

rpm observe the voltage.

c3
Check amperage, alternator loaded

- Open circui t  at  B+ battery terminal.
-  Instal l  an ammeter and voltmeler as shown.
- Place a load on the al ternator unt i l  vol tmeter

reads 12 volrs.  {Use the Sun Vat-4O or equiva-
lent carbon pi le resistor to load the ahernator,)

- Record the amperage (A)-

Compare measured reading with readings on
fault  t racing chart .

0

0
AMMETER

18

0,
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Gloup 32 Fault trccing

c4
Check warning l ights

- Engine ON
Observe the al ternator warning lamp
Note: Other warning lamps may be i l luminated
at the same t ime due to the design of the

- ls the al ternator warning lamp on?

c TURBO MODELS AND PRE-82
WITH GASOLINE ENGINE

C5-C7 serve as an explanat ion ofthe methods used
to determine correct charging system output (see
Charging System Fault  Tracing Chart) .

c5

All  Turbo Models, and Pre-1982 Models with
gasol ine engines

On these models the current used to operate the
fuel pumps is drawn direct ly from the al ternator.
Thus, on these models, it is not possible to read
total  al ternator output at the battery.  The output
measured at the battery, then, will reflect total
al ternator output minus the current necessary to
operate the fuel  pumps.

NOTE
The output specif icat ions given in the faul t
tracing chart have been adjLrsted to reflect the
above factors,

o

35-.\ '  i  t" '
- 

'i-------i/. 
-65

4 ' ftrdndrdf 'o'

$-fry,'"
0f f i85

ALTERNATOR

0
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DIESEL MODELS AND 1982 AND LATER
WITH GASOLINE ENGINES

c6
Diesel Models and '1982 and later models with
gasoline engines

On these models, the total alternator outDut can
be read at the batterv, i.e., on these models the
current needed io operate the tuel  pumps is
included in the current output measured at the
battery. Thus, the correct output specifications
given in the faul t  t racing chart  are higher than
those for the models descr ibed in C5.

c7
Comparison oI measured and rated outputs

- Refertothe faul t t racing chart  and f ind the aher,
nator's correct output (as measured at the
batery).

-  ls the measured output within the range given
on the chart?

/1
I

e (

n
I

20
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C9

C8

I

CAUTION
Do not al low vohage to exceed l6volts;  damage
to the car may result .

Check al ternator,  using test brush holder

- Connecr a volrnelcr across the battery
- Remove regLrlator.
-  Instal l  test brush holder.

Check voltage drops

Posit ive Circui t  Test

Test brush holder

o

0

Connect a vol tmeter across the al ternator B+
terrninal and the battery 's posi t ive (+)terminal.
Run eng ne at 2,0OO rpm.
Load the al ternator by turning on electr ical
equipment such as headl ights,  fan, and window

Observe the vohrneter.o
I
I

c

21
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Fauft tftcing

Negative Circuit Test

- Connect a voltmeter as shown.
- Run engine at 2,000 mm.- Load the alternator by turning on electrical

equipment such as headlights.lan, and window
defroster, etc.

- Observe lhe voltmeter,

cro
Eliminato (reduco) voltaga drops

- lf n€cessary scrape and clean batteryterminals.
- Tighten battery connections.
- Check ground leads between battery, engine,

and body.
- Check B+ terminals on staner and alternator.
Repair or replace leads as necessary so that the
positive voltage d rops a re less tha n .3 and negative
voltage drops aro less than .2 volts.

22
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O

Fauh tracing

ct l
Full fielding test, external regulators

NOTE: This test serves to distinguish between
alternator faul ts and regulator faul ts.

Turn igni t ion OFF. (Key at posi t ion "0. ' )

Disconnect the regulator wire harness f  rom the
regulator.

-  Connect a jumper wire from the D+ terminal to
the DF terminal.

- Connect a voltmeter across the alternator B+
terminal and ground.

- Start  and run engine at 2,0OO rpm.
Observe the vol tage.

0

I
ct  2

Alternator wir ing hamess test (removable
harness only)

-  Remove harness and check for shorts or opens
with an ohmmeter.
Clean connectors.

I

t - !  :
1$

.'\
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Aftemator scope patterns

Alternator scope patterns

Normal

Open diode

Shorted d iode

NOTE
On Volvos, the oscilloscope trace measuremeni must
betaken lrom the D+/61 terminalof the altemator. Any
olher hookup will result in misleading scope pattems,
which could lead to inconect diagnoses.

NOTE
Be aware that a periodic vert ical  t race (of lesser
inrensity than the main horizontal  t race) may
appear as a part  of  lhe "normal 'pattern. This
vertical trace is caused by the on'off switching
act ion of the regulator.  Do not misinterpret such
a trace as an indicat ion of an al ternator faul t .

o

0(

a(

c)(
D(

24
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Group 32 Fault trccing
Wiring diagnms

Wiring diagrams

1975-1976 Group 32 Charging System
Wiing Diagram 1975-1976

Legend:

A lgnition switch
B Fuse box
C InstrLrment cluster
D Starter motor
E Akernator
F Voltage regulator

^ ^ '
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Legeno:

C Charging indicalo.lighl

1977-197A Group 32 Charging System
Wiring Diagram 1977 -197A

0

c(
c(

, . ,

26
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1 9 7 9 - 1 9 8 O  G r o u p
Wir ins

32 Charging Syslem
Diagram 1979-1980e

Leg€nd:

B lBtrun€ clu8t6r

G C€picitor

NqIE: Th. Yolt.s. rog-
rd.tor .hown in 3ch.mdic
l..ymbolic of lnd not

A lolld d!t. rcgulltor 13

c

rc

I
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Wiing diagrams

Log€nd:

I hattunfit du.t6r
C bdtbn !$'itd'

G C€p.dio.
|{OTE: Yonlq! ..guLtor
$orn In .ch.n.tc lr lnlt
rylnDollc ol |clrtl ngda-

l .olld .t i! r€luLlor b

1981 Group 32 Chalging System
Wiring Diagram 1981

o

WW

, -  
"-=

f(f'-.: {'

fa
lsYl/t
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Whing diagtams

1982 Group 32 Charging System
Wiring Diagram 1982

Legend:
A In.t'|im.nt clult r
I lenldon sltch

WW

o
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1983 Group 32 Charging System
Wiring Diagram 1983

o

o
(

(

@

Cq

O1

o

133737
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Wi ng diagtams

1984 Group 32 Cha.ging System
Wiring Diagram 1984

B Battery charge tailure
warning light

C lgnirion switch
D Alternator
E Stader motor

G Cspacitor
H Integral regulator

c

G l2o

KE
8

D
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1985 Group 32 Charging System
Wiring Diagram 1985

c(
o(

Ignition si.i tch

Liaht on
instrument cluster 0r

?'i
a
!
l*"
4 6 1
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Soecifications
3-2 Altemator Specifications ('Specifications are given {or off-car testing only)

Bosch 0120
o120

400 756 Car
400 757 240 1975

Max. amperage
Max, wattage
Min. Current
Output at 14V

Engino Type
B2OF

55 amps
770 watts

Alt. Speed
36A at 2,000 rpm
4OA at 2,350 rpm
55A at 6,000 rpm

Bosch o120
1976-77

Max. amperage
Max. wattage
Man, Current
Output at 14V

Engine Type
B21A,F

55 amps
770 watts

Alt. Speed
36A at 2,000 rpm
47A at 3,0OO rpm
52A at 4,000 rpm

912 Car
240

Bosch 0120
1974-8r

Max. amperage
Max. wattage
Min. Current
Output at 14V

Engine Type
B21A.F

EXCL MPG

55 amps
77O watts

Alt. Speed
36A at 2,000 rpm
47A at 3,000 rpm
52A at 4,0OO rpm

932 Car
240

s.E.v.
Marchal

716
'1978-1981

Max, amperage
Max. wattage
Min. Current
Output at 14V

02 Car
240

Engine Type
B21A,F

EXCL MPG

55 amps
77O walts

Alt. Speed
36,4 at 2,000 rpm
48A al 3,000 rpm
36A at 4,000 rpmo

33
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Bosch 0120
1 9 8 1 -

I\,4ax. wattage
Min. Current
Output at l4V

Engine Type
821F .  MPG

70 amps
980 watts

Alt. Speed
30A at 1,500 rpm
48A at 2,000 rpm
67A at 6,000 rpm

Car
240

Bosch 0120 469
0120 469

lB2'lF, B23Fl Car
(B23OF) 24O 1 9 8 2 -

Max. amperage

Min. Current
Output at 14V

Engine Type
821F (Excl Turbo)

823F, B23OF

70 amps
- 980 watts

Alt. Speed
464 at 2,000 rpm
58A at 3,000 rpm

- 64A at 4,000 rpm

670

Bosch 0120

1 3 5

1 9 8 2 -

Max, amperage
Max. wattage
Min, Current
Outpui at  14V

Engine Type
B2'I A, 823E.
821F Turbo

55 amps
770 watts

Alt .  Speed
35A at 2,000 rpm
48A at 3,000 rpm
53A at 4,000 rpm

Car
240

0

s.E.v .
Marchal

7 1 2
1976-77

Max. ampefage

Min. Current
Outplr t  at  14V

Car
260

Engine Type

55 amps
770 watts

Alt .  Speed
35A at 2,000 rpm
48A at 3,000 rpm
53A at 4,000 rpm

s.  E.v .
Marchal

Car
260 1974

Max. amperage
Max. wattage
Min. Current
Outplt at 14V

Engine Type
B27F

55 amps
770 watts

Alt. Speed
35A at 2,000 rpm
48A at 3,000 rpm
53A al 4,000 rpm

=Et\J=F
t*^ 

f:i^ t^'
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s.E.v.
Marchal 1979-19a1

Max- amperage
Max. wattage
Min. Current
Output at ' l4V

Car
260

Engine Type
B2AF. B21F

55 amps
77O watts

Alt. Speed
35A at 2,000 rpm
48A at 3,000 rpm
53A at 4,000 rpm

Bosch 0120
1942-

Max. amperage
Max. wattage
Min. Current
Output at 14V

Engine Type
B2AF

70 amps
980 watts

Alt. Speed
464 at 2,000 rpm
58A at 3,000 rpm
64A at 4,000 rpm

469 Car
260

Bosch o120
1980

Max, amperage
Max, wattage
Min. Current
Output at 14v

Engine Type
D24

55 amps
770 watts

Alt. Speed
36,4 at 2,ooo rpm
47A at 3,000 rpm
52A at 4,0OO rpm

CaI
260

Bosch o120
1 9 8 1

Max- amperage
Max. wattage
Min. Current
Output at 14v

Engine Type
D24

770 watts
Alt. Speed

36,4 at 2,000 rpm
40A at 2,350 rpm
55A at 6,000 rpm

CaI
260

Bosch 0120
1942-

Max. amperage
Max, wattage
Min. Current
Output at 14v

Engine Type
D24

55 amps
77O watts

Alt. Speed
36A at 2,OOO rpm
47A at 3,000 rpm
52A at 4,000 rpm

Cal
260

o
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135 2Aa

Transistor voltage regulator
Specifications

T y p e  . . . . . . . . . . . . . . . . . . . . . . . .  B o s c h  E F  1 4 V  3 8  o r  M a r c h a l  7 2 3  1 7 1  0 2

Test condit ions

Ful ly charged battery
T e m p e r a t u r e  a t  v o l t a g e  r e g u l a t o r , . . . . , . . , , . . , . , . . . , . , . , , . . , , . . .  + 2 5 o C ,

Test values

A l t e r n a t o r  s p e e d  . . . .  . . . .  . . . . .  . . .  .  . . .  6 , 0 0 0  r p m
Engine speed approx. 3,000 rpm
A l t e r n a t o r  l o a d  . . .  5 ' 1 O  A
Voltage measured across terminals B+ and D- on al ternator:
Cold vol tage regulator

(reading within 1 min. af ter start ing) ' l3.7-14.5V

Warm voltage regulator
(reading after running for 30 min.)  13.5-14.1V

Control  tolerance

55A al ternator with 47A (rat ing x O.85)
7OA ahernator with 60,4

Controlvohageshould nowbeOtoO.3voklowerthanthepreviousreading.

Integral voltage regdlatot
Specilications

Type
e a r l y  t y p e  . . . . . - . . . . .  . .  B o s c h  0 1 9 2 0 5 2 0 2 7
l a t e  t y p e  . . .  .  . . .  .  . . . .  .  . .  B o s c h  1  1 9 7  3 1 1  0 0 8

T e s t  c o n d i t i o n s  . . . . . . I n c a r
S t a t e  o f  b a t t e r y  c h a r g e  . . . . . . . . . . . . . . . . . .  m i n  3 / 4
Air temperature +25'C {77'F)
Temperature, warm regulator .  .  .  .  .  .  .  .  . . . . . . . .  .  .  .  .  .  .  +60-80'C 040-176oF)

Test values

A l t e r n a t o r  s p e e d  . . . . . . . . . . . . . . . . . . . . .  6 , 0 0 0  r p m
E n g i n e  s p e e d . . . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  3 , 0 0 0  r p m
Alternator load . . . . . . . . . . . . . . . . . . . . . . . . . . 30-504'
Control voltage, between B+ and D- altemalor teminalsi
Cofd regulator (reading taken within 1 mln).  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . . . .14.4-14-BV
w a r m  r e g u l a t o r  ( r u n  m i n i m u m  1 5  m i n  a t  3 , 0 0 0  r p m )  . . . . . . . . . . . . . .  1 3 . 8 - 1 4 . 3 V

Control lolerance

LOaO
55A altemator to . . . . . . . . . . . . . . . . . . . . . . . . 474
50A . . . . . . .  . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  60A
90A  . .  . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . .  77A

The control voltage should now be between 0 and 0.3 volts lower than the pre-
vaous reading,

*Load achieved when engine running

o

o
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Charying a battery; Diode kit

Charging a battery
Check the level of the electrolyte, and iI necessary top-up with dastilled water. Charge the bartery for a
minimum of 1O hours at the recommended charging current.  The maximum recommended charging current is
0.1 x the capacity of the battery.

EXAMPLE:
Capacity is 60 Ah, recommended maximum charging current is:  O.1 x 60 = 64.

After charging the battery, measure the specific gravity of the electrolyte in all the cells_ The maximum
permissible devial ion between the highest and lowest values measured is 0.03.

It is recommended to always slow-charge a battery. Fast-charging causes battery damage by overheating. The
plates may warp and buckle which can cause separator damage and short  c ircui t  a cel l_

Violent bubbl ing and gasing ofthe electrolyte when fast-charging washes rhe act ive mater ial t rom the ptates;
this reduces the battery capacity, and can cause internal shons.

It sulphation is present, charge at a lower amperage rate (max. 3 AMpS)for a longer period oftime, in order to
remove any lead sullate trom the plates,

In no case maysurfated batteries be fast-charged at high current rate. Sulfated batteries gasexcessivelyduring
initial charging period, therefore, observe salety precautions outtined in the battery check section (2_4).

A charging t ime ol  1O hours at a low current level insures that the battery is not damaged bythe charging
process. l I  th is is an inconvenient amount of t ime to have the car inoperable, a subst i tute battery maf b6
installed temporarilv.

Diode kit

The Volvo diode kit P/N 75903-5 may be used to
raise the charging rate.

CAUTION
Do not use diode kit if charging voltage is
above the shadod band in the graph.

Instal ldiode as shown.
Check that system is not overcharging-

Charging
voltage

-3O -2O -1O o +1O+2O+3O+40150+60 +7o+8O 0C

70 100 130 t5o 0F-20 0 t2

Ambient
130 492

1 6

15,5

1 5

14

37



o







v0l.v0 suPPoRTs vot-ultT RY
tr!ECHAlllC CERTIFIC^Tt0lt

BY TNE i l . t .1.S.t .

l U  S  A  o n l y )




