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ARTICLE BEGINNING

1990- 92 ELECTRI CAL
Starters - Bosch

1990- 92 Passat
1991-92 Cabriolet, Corrado, Fox, Golf G, GIl, Jetta, Vanagon

DESCRIPTION

Starter is a brush type, series-wound electric motor with an
overrunning clutch. Field frame is enclosed by conmutator end frane
and drive bushing and carries pole shoes and field coils. A splined
armature shaft drive end carries drive assenbly.

TROUBLE SHOOTING

CHARG NG SYSTEM TROUBLE SHOOTI NG TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
PROBLEM

Possi bl e Cause Action
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
NO START CONDI TI ON

Dead Battery ......... .. ... ... Check/ Repl ace Battery
Bad Cabl e Connections .................... Cl ean/ Repl ace Cabl es
Ignition Switch/Crcuit Fault ............ Check Switch/Grcuit

CHARG NG SYSTEM WARNI NG LI GHT STAYS ON

Loose/Wrn Alternator Belt ............... Ti ght en/ Repl ace Bel t
Loose Alternator Connections ......... Check/ Repai r Connecti ons
Warning Light Wring ...................... Check/ Repair Wring
Faulty Stator/Diodes ................... Test/ Repair Alternator
Faulty Vol tage Regulator ................ Test/ Repair Regul at or

WARNI NG LI GAT OFF WTH I GNI TI ON SW TCH ON

Blown Fuse . ... ... .. .. . ... Check/ Repl ace Fuse
Faulty Alternator ......... . ... .. . .. ... Test Al ternator
Bad Warning Light Bulb ...................... Test/ Repl ace Bul b

WARNI NG LI GHT ON WTH I GNI TI ON SW TCH OFF

Alternator Wring Short ................... Check/ Repair Wring
Faulty Rectifier Bridge ................ Test/ Repair Alternator

AMMETER | NDI CATES DI SCHARGE

Loose/Wrn Alternator Belt ............... Ti ght en/ Repl ace Bel t
Loose Alternator Connections ......... Check/ Repai r Connecti ons
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Faulty Ammeter ... .. .. . .. . .. Test/ Repl ace Ammet er
NO SY Defective Battery ....................... Repl ace Battery
Defective Alternator ................... Test/ Repair Alternator
Defective Regulator ..................... Test/ Repair Regul at or

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ON-VEHICLE TESTING

STARTER DOES NOT CRANK ENGINE

1) Ensure battery is fully charged. Make sure electrical and
ground connections are clean and tight. Wth ignition switch in START
position, nmeasure voltage at spade term nal of starter sol enoid.

Readi ng should be at least 8 volts (9.5 volts on Fox). If so, check
engi ne for nechanical problens. If voltage is not as specified, go to
next step.

2) Measure voltage at ignition switch. If reading is at |east
8 volts (9.5 volts on Fox), check wiring between ignition switch and
starter solenoid. If voltage is not as specified, replace ignition
sSw t ch.

3) Measure voltage at field (starter) term nal of starter
solenoid. If reading is 8 volts or nore, repair or replace starter. If
reading is less than 8 volts, replace starter sol enoid.

NOTE: On vehicles with automatic transm ssion, also check
par k/ neutral swtch.

STARTER CRANKS TOO SLOWLY

Ensure engi ne crankcase is filled with recommended viscosity

oi | . Check charging systemto ensure battery is fully charged. Mke
sure el ectrical and ground connections are clean and tight. If starter
still turns slowy, repair or replace starter.

VOLTAGE DROP TEST

Starter Main Term nal

Connect a voltneter between starter main term nal and starter
body. Disconnect ignition coil positive term nal and operate starter.
Vol t age readi ng should not be nore than 1.0 volt | ess than battery
voltage. If a larger voltage drop is indicated, circuit between
battery and starter term nal may be defective.

Main Starter Case

Connect a vol tneter between positive battery term nal and
starter nmotor "M termnal. Wth ignition off, operate starter for 2-3
seconds. Battery voltage should be present, then drop to | ess than one
volt. If voltage is greater than specification, high resistance may be
present in circuit. Go to ACROSS SOCLENO D SWTCH test.

Across Sol enoid Sw tch
Connect a voltneter between 2 starter solenoid term nal stud
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connections. Wth ignition disconnected, operate starter for 2-3
seconds and note neter reading. Initially, battery voltage shoul d be
present, then voltage should drop to less than .5 volts. If voltage is
not as specified, check for damaged switch or |loose or dirty
connections. If high resistance is present, term nal may be | oose or
corroded.

G ound Return Line

Connect a vol tneter between battery ground term nal and
starter main housing. Wth ignition off, operate starter for 2-3
seconds. |If ground is okay, voltage reading should be |less than .5
volt. If reading is .6 volt or nore, high resistance is present in
ground return side of circuit.

BENCH TESTING
STARTER SOLENOID

1) Renove bridge strap connecting solenoid to nmotor. Check
wi ndi ngs by connecting a 12-volt battery operated test |ight between
solenoid main term nal STA and sol enoid body. If l[ight illum nates,
bot h wi ndings are satisfactory.

2) Ensure that contacts open and close satisfactorily by
connecting 12-volt battery and a high wattage test |ight between main
solenoid termnals. Test |ight should not illum nate.

3) Cose switch by energizing solenoid w ndings. Sol enoid
shoul d be heard to operate and cl osing of solenoid contacts will be
indicated by test light illumnating to full brilliance. On opening
switch, test light should go out.

STARTER LOAD (LOCK) TEST

Wth starter on test bench, lock starter drive pinion.
Vol tneter should read 4.5 volts and anmeter should read 700-800 anps.

STARTER NO-LOAD TEST
Wth starter on test bench, operate starter and check

ameter, voltage, and RPM Readi ngs should be within specification.
See STARTER NO- LOAD TEST SPECI FI CATI ONS t abl e.
STARTER NO LOAD TEST SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Vol ts Anps RPM
11.5 65-95 ... 6500
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

VANAGONR & |

Renoval & Installation
1) Di sconnect battery ground strap. Before raising vehicle,
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renove upper starter nounting bolt. Release handbrake (to allow axle
rotation) and raise vehicle on hoist.

2) Disconnect right rear axle fromtransm ssion and wire
asi de. Cover exposed CV joint with plastic bag to prevent entry of
dirt or other foreign material .

3) Loosen clanmp securing cooling hoses to chassis. Wre hoses
aside. Renove bolt "A" fromdifferential |ock servo. Loosen bolt "B"
and withdraw as far as possible. Lack of clearance prevents conplete
renoval of bolt "B". See Fig. 1.

NOTE: Nuts are wel ded to bracket. DO NOT attenpt to | oosen.

Fig. 1: Renoving Differential Lock Servo (Vanagon)
Courtesy of Vol kswagen United States, Inc.

4) Push back protective sleeve and drive out spring pin. Wth
bolt "B" withdrawn as far as possible, give servo a slight upward
twi st and renove from bracket. See Fig. 1.

5) Renove circlip, bracket securing bolts and bracket. See
Fig. 2.

Bracket
Securing
Bolts

Fig. 2: Renoving Differential Lock Servo Bracket (Vanagon)
Courtesy of Vol kswagen United States, Inc.
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6) Di sconnect wires fromstarter sol enoid. Renove | ower
nmounting nut, push up slightly on starter and renove. See Fig. 3. To
install, reverse renoval procedure.

Starter

W
@&

/

Lower
Mounting
Nut

Fig. 3: Renoving Starter (Vanagon)
Courtesy of Vol kswagen United States, Inc.

ALL MODELS EXCEPT VANAGONR & |

Renoval & Installation

Di sconnect negative battery cable. Support
engi ne/ transm ssi on assenbly wi th Support Beam (VW 10-222). On all
nodel s except Fox, add a Leg Set (VW 10-2224/1) to support beam On
all nodels, renove engi ne nount bolts, nut, and clanp screw (next to
exhaust manifold flange). Renove engi ne nount. Disconnect wring and
renove starter. To install, reverse renoval procedure. See Fig. 4.
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Fig. 4: Renoving Starter (Except Vanagon)
Courtesy of Vol kswagen United States, Inc.
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OVERHAUL

For overhaul, see exploded view of typical Bosch starter. See
Fig. 5.

Mo{untmg Solenoid
lu Caver

Engagi @
Starter Legg—gmg “:%
Mounting Armature
Bolt 1
Solenocid T =
Bol . 2 9
5 b K=
StDp Y *E .-':’ go”
b /
Commutator
Bushing
Nose Piece
Adjusting
Discs
)

] Field @
Field Coil ¥ 0
Cail \
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C S P End Plate
% T]L— Pressure Spring
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Fig. 5: Exploded View of Bosch Starter (Typical)
Courtesy of Vol kswagen United States, Inc.
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STARTER SPECIFICATIONS

STARTER SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication
Ar mat ur e
Runout . ... . .. . . . 002" (.05mm)
End Play ....... ... ... . . . . . . . 002" (.05mm)
Col d Cranking
Test Voltage . ..... ... . . 12
MnimumVoltage ........ ... . 9
ANTPS 90
Mnimum RPM ... 1500
Sol enoid Hol d-1n
Wnding Voltage .................... 4 Volts (Mn.)
Sol enoid Pull-1In
Wnding Voltage .......... . . . . i, 7
Commutator Runout ..................... .0004" (.01mm
Cranking Voltage ............. ... ... ..... 9 Volts Mn.
Starter Current Draw ................... 170 Anmps Max.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
TORQUE SPECIFICATIONS

TORQUE SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Application Ft. Lbs. (N.m
Starter-To-Bl ock Bolts
Al'l Except Vanagon .................... 32.5-44.3 (44-60)
Vanagon ... 21 (28)

Starter-To-Bl ock Bolts (1992)
Cabriolet, Golf, GIl & Jetta

AT 14 (19)
M T 43 (58)
Corrado, Fox & Passat .............. ... ... ... ... 44 (60)

INCH LBS. (N.m
Solenoid Bolts ... .. ... . 96 (10.8)
Through Bolts . ... ... . 54 (6.1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END OF ARTICLE



