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PORSCHE WORKSHOP MANUAL 914 - 914/6

This publication contains the essential removal, installation and adjustment procedures for the Porsche
914-914/6 vehicles sold in the USA and Canada,

Components and procedures described in this manual are identical for both types unless differences are
pointed out in the text,

It is assumed that the reader is familiar with basic autometive repair procedures. Special tools required
in performing certain service operations are identified in the manual and recommended for usw, Use
of tools or procedures other than those recommended in this repair manual may be detrimental to the
vehicle's safe operation as well as the safety of the person servicing the vehicle,

The Porsche 914 - 914/6 Workshop Manual is divided into 8 volumes. The volumes are subdivided into
10 Main Groups as follows:

1st Volume Engine and Clutch - 914 Main Group No, 1
2nd Volume Fuel System - 914 Main Group No. 2
3rd Volume Engine and Clutch - 914/6 Main Group No. 1
Fuel System - 914/6 Main Group No. 2

4th Volume Transmission Main Group No. 3
5th Volume Front Axle Main Group No. 4
' Rear Axle Main Group No. 5
6th Volume Brakes, Wheels, Tires Main Group No. 6
Pedal System and Levers Main Group No. 7

Maintenance, Specifications Main Group No. 0

Tth Volume Body Main Group No. 8
8th Volume Electrical System Main Group No, 9

The binders have a transparent plastic pocket on the spine into which the appropriate volume title can
be inserted.

To find the individual repair operations, each main group is subdivided into "Chapters" and "Sections”,
Every main group is provided with a very detailed table of contents. Refer to example on next page.

" The repair operations described in this Workshop Manual are based on the Type 914 vehicle, Repair ope-

rations which apply to Type 914/6 vehicles are described separately, The type vehicle to which the re-
pair operation applies is given on the top left or right of the page.

When certain repair operations are similar for both type vehicles, the procedures are described together
and the minor differences for the 914/6 emphasized by notes and remarks.
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914 ELECTRICAL SYSTEM 914/6
Contents:
0 -  General Information, General Description, Wiring Diagram, Technical Data
Special Tools, Installation Instructions
0.0 General Information
0.1 General Description, Wiring Diagrams
General Description 0.1-1/1
Wiring Diagram, Type 914 0.1-2/1
Current Flow Diagram, Type 914 (74 Model) 0.1-3/1
wiring Diagram for Electronic Fuel Injection (MPC) 0.1-3/5
(AFC) 0.1-3/1
0,2 Technical Data
Technical Data
0.3 Special Tools
Special Tool Table
0.4 Installation Instructions
1 - Alternators, Voltage Regulators
1.1 Description
Alternators 1.1-1/1
1.2 Equipment Chart
Alternators and Voltage Regulators 1.2-1/1
1.3 Testing Instructions (Alternator Installed)
Alternators 1.3-1/1
1.4 Testing Instructions (Alternator Removed)
Testing Alternator with Test Instruments 1.4-1/1
1.5 Test Data
Alternators 1.6 - 1/1
1.6 Trouble Shooting Charts
Alternators 1.6 - 1/1
1.7 Removing and Installing
Alternator, Type 914 1.7-1/1
Alternator, Type 914/6 1.7-2/1
1.8 Disassembly and Reassembly
Alternator, Type 914 1.8 -1/1
Alternator, Type 914/6 1.8 - 2/1
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914/6 ELECTRICAL SYSTEM 914
2 - Starters
2.1 Description
Description 2.1-1/1
2.2 Equipment Chart
Equipment Chart 2.2-1/1
2.3 Testing Instructions
Testing Starter, installed/removed 2.3-1/1
Testing Starter solenoid 2,3 -2/1
2,4 Test Data
Test Data 2.4 - 1/1
2.5 Trouble Shooting Chart
Trouble Shooting Chart 2.56-1/1
2,6 Removing and Installing
Removing Starter and Solenoid 2.6 -1/1
2.7 Disassembling'and Assembling
Starter, BOSCH 003 911 023 A 2,7-1/1
3 -  Lighting System
3.1 General Description
Headlights 3.1-1/1
Function Description, Actuation of Concealed Headlights 3,.1-2/1
3.2 Headlights
Tools (for Installing and Adjusting Headlights) 3.2-1/1
Removing and Installing Headlights and Retractable Headlight Motor 3.2-2/1
Removing and Installing Fog lights 3.2-3/1
Adjusting Headlights with Tester 3.2-10/1
Adjusting Headlights without Tester 3.2-13/1
3.3 Front Turn Signal and Parking Lamps
Description 3.3-1/1
Removing and Installing 3.3-2/1
3.4 Stop, Turn Signal, Tail and Backup Lamps
Removing and Installing 3.4-1/1
3.5 Other Lighting Components
Removing and Installing License Plate Lamp 3.6-1/1
Removing and Installing Interior Lamp/Door Contact Switch 3.5-2/1
Removing and Installing Luggage Compartment Lamp 3.5-3/1
2  Countents
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914 , ELECTRICAL SYSTEM 914/6
3.6 Switches and Relays
Removing and Installing Relay Plate (in Engine Compartment) 3.6-1/1
Removing and Installing Fuse Box with Relay 3.6 -2/1
Removing and Installing Steering Column Switch, Type 914/6 3.6 - 5/1
Removing and Installing Ignition/Starter Switch, Type 914/6 3.6-8/1
Removing and Installing Emergency Flasher 3.6-9/1
Removing and Installing Stop Light Switch 3.6-12/1
Removing and Installing Headlight Switch 3.6 - 14/1
Removing and Installing Backup Lamp Switch 3.6 -15/1
4 - Windshield Wiper and Washer Systems
4.1 Operation
Windshield Wiper System 4,1-1/1
Windshield Washer System 4.1-2/1
4.2 Inspection and Care
Testing Installed or Removed Windshield Wiper System 4.2-1/1
Testing Disassembled Windshield Wiper Motor 4.2-1/1
Windshield Wiper Blade Care 4,2-1/3
4.3 Trouble Shooting Charts
Windshield Wiper Blades 4.3-1/1
Windshield Wiper Motor 4.3 -2/1
4.4 Removing and Installing
Removing and Installing Windshield Wiper Frame with Motor 4.4-1/1
Removing and Installing Windshield Wiper Motor 4.4-2/1
Removing and Installing Wiper Shaft Bushings 4.4 -3/1
Removing and Installing Windshield Washer System, Type 914 4.4 - 4/1
Removing and Installing Windshield Washer System, Type 914/6 4.4 -4/5
Removing and Installing Windshield Wiper Switch, Type 914 4.4 - 5/1
Removing and Installing Windshield Wiper Switch With Interval Switch -
1972 Model 4,4-6/1
4.5 Disassembling and assembling
Windshield Wiper Motor, Type 914 4.5-1/1
Windshield Wiper Motor, Type 914/6 4.5 -2/1
Assembling Windshield Wiper Motor 4.5 -2/3
5 -  Instruments and Controls
5.1 Instrument Panel Assembly
Description 5.1-1/1
Removing and Installing Instruments 5.1-2/1
Removing and Installing Speedometer Drive Cable 5.1-3/1
9.2 Fuel Tank Sending Unit
Removing and Installing Fuel Tank Sender 5.2-1/1
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914/6 ELECTRICAL SYSTEM 914
5,3  Oil Pressure Switch
Removing and Installing Oil Pressure Switch 5.3-1/1
Testing Oil Pressure Switch 5.3 -2/1
5.5 Horn
x ' Removing and Installing Horns 5.5 -1/1
5.6 Catalytic Converter and Exhaust Gas Recirculation Controls 5.6 -1/1
6 -  Electrical Accessories
6.1 Description
Safety Belt Warning System 6.1-1/1
Control I1lumination 6.1-2/1
6.2 Fresh Air Ventilation (electrical)
Removing and Installing Fresh Air Ventilation Control Assembly 6.2-1/1
Disassembling and Assembling Fresh Air Fan 6.2 -4/1
Disassembling and Assembling Fan Motor 6.2 - 5/1
6.3 Heater Fan (electrical)
Removing and Installing Heater Fan, Type 914 6.3 -1/1
6.4 Safety Belt Warning System
Removing and Installing Passenger Seat 6.4-1/1
Trouble Shooting Safety Belt Warning System 6.4 - 2/1
6.5 Removing and Installing Cigarette Lighter 6.5-1/1
6.6 Control Illumination
Illumination of the Heater Lever 6.6 ~1/1
7 -  Wiring Harness
7.1 Main Wiring Harness
Removing and Installing Main Wiring Harness 7.1-1/1
8 -  Batteries
8.1 Description, General Hints
Description 8.1-1/1
Winter Operation, Battery Storage, Activation of Dry-Charged Batteries 8.1-1/2
Maintenance Hints 8.1-1/3
4 Contents
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914 ELECTRICAL SYSTEM 914/6

8,2 Battery Testing and Charging Hints
Testing Voltage and Checking Electrolyte Level 8.2-1/1
Charging, Quick-Charging 8.2-1/2
8.3 Removing and Installing

Removing and Installing Battery 8.3-1/1
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914 GENERAL DESCRIPTION, WIRING DIAGRAMS 914/6

The operating voltage of the Type 914 and 914/6 is 12 volts.

Alternator

The alternator (driven by a V belt), supplies power for the electrical equipment and battery.

The alternator is provided with a regulator to keep the electrical voltage within a certain limit at all
engine speeds and to protect the alternator from overloading.

The alternator does not require a cut-out relay, asthe one-directional flow effect of its diodes prevents
discharging through the windings.

Starter

The starter is a series-wound motor with an overrunning clutch, It has an output of 8 hp. A non-repeat
latch in the ignition/starter switch prevents the starter from being operated more than once without first
turning the engine off.

Battery

The lead-acid battery stores the electrical energy produced by the alternator. When starting the engine,
the starter and ignition systems are supplied with the necessary current by the battery. Each of the battery
cells has a set of positive lead oxide plates and a set of negative lead plates. The cells are in an acid
proof container and are connected in series. The electrolyte has a specific gravity of 1.285. The positive
terminal has a larger diameter than the negative terminal. In addition, the terminals are marked + and -,

Lights

The lighting systeni consists of: retractable headlights, stop lights, tail lights, parking lights, clearance
lights, and fog lamps (optional 914). Back-up lights are incorporated in the tail light units. The rear li-
cense plate is also illuminated.

The interior light is operated by door contact switches and can be turned on or off with doors open or clo-
sed.

The turn signal lever is located on the left side of the steering column. The turn signals are self-cancel-
ling and can only be operated with the ignition switch "on". The turn signal indicator lights are located
in the tachometer face.

A separate emergency flasher switch is located on the dash board. This system operates independently of
the turn signal lever. The warning light for the emergency flasher is located in the switch knob.

Printed in Germany - I, 1972 General Description 0.1-1/1




914/6 GENERAL DESCRIPTION, WIRING DIAGRAMS 914

Windshield Wipers and Washers

The windshield wiper motor and the wiper arm shafts together with its linkage is mounted on a common
frame. Two wiper speeds can be selected in Type 914. Three wiper speeds are provided in Type 914/6.

The electric windshield washer pump is switched on by pulling the control lever toward the steering wheel.

The washer pump and reservoir are both located in the right part of the luggage compartment next to the
fuel tank, Actuating the windshield washer in Type 914 is done by pressing the button in the windshield
wiper switch, The wiper blades return automatically into the park position when the switch is turned off,

Instruments
The following instruments are located in the instrument panel (left to right):

914 .- The fuel gauge dial contains the fuel gauge, altemator warning light, oil temperature
warning light (sportomatic only) and the brake warning light. -

. The transistorized tachometer with indicator lights for turn signals and high beam,

. The speedometer with resettable trip odometer and parking light warning light.

914/6 . The fuel/temperature gauge contains fuel gauge, engine oil temperature gauge, al-
ternator warning light, oil temperature warning light (sportomatic only), and brake warning
light.

. The tachometer with indicator lights for turn signals and high beam,

. The speedometer with resettable trip odometer and parking light warning light.

0.1-1/2 General Deséription I, 1972 - Printed in Germany
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914 GENERAL DESCRIPTION, WIRING DIAGRAMS 914/6

The operating voltage of Types 914 and 914/6 is 12 Volt.

Alternators

An alternator supplies the electric power for the consumers and for the vehicle battery. These alternators
are driven by the engine via a V-belt,

Alternators are provided with a regulator to keep the elektric voltage within constant limits at all engine
speeds. The voltage regulator serves the purpose of keeping the voltage generated by the alternator at a
constant level and also protects the alternator against overloads.

Alternators require no charging or reverse current switch like DC generators, since the locking effect of
the diodes in the alternator prevents any discharging of the battery via the alternator windings,

Starting System

All VW engines are started by a screw-push starting motor running in counter-clockwise direction, The
starting motor is a series wound electric motor and supplies the required high torque, particularly for
a cold engine. The output of the starting motor is 0,8 HP. A start repeat lock in the ignition switch
prevents the meshing of the starter pinion with the rim of the flywheel when the engine is running,

Battery

The battery is the electrochemical storage unit for the power generated by the alternator and supplies the
required current to the starting motor and the ignition system for starting the battery itself consists of one
set each of positive lead oxide plates and negative lead plates, The electrolyte is diluted sulphuric acid
of a specific weight of 1, 285 = 32° Be (Baumé), The cells are installed in a common housing made of
acid-resistant insulating material and connected to each other by sturdy lead bridges (connected in
series). To eliminate confusion, the positive pole of the battery is thicker than the negative pole.

In additon, the poles are identified by + and -.

Lighting System

The lighting system includes the blinker and clearance lights, the retractable headlamps as well as the
halogen high beam headlamps,

The light source, the reflector and the diffusing lens are the optically effective components. For some
export countries the light source, the reflector and the diffusing lens are combined into one unseparable
unit. This system is called the sealed beam system and in contrast to headlamps with asymmetric dimmer
there is no border line between bright and dark. The parking light bulb for these vehicles is generally
housed in the front blinker lights,

In the 914 the lever of the blinker switch and the contact installed therein, in connection with

" combination relay, permit operation of the headlamp flasher when the headlamps are switched off and
the parking lights are on. When the headlamps are switched on, the same unit controls the change from
high beam to dimmer,

Brake-blinker-tail lights and two license plate lights serve as rear lights, The backup lights are installed
in the tail lights as standard equipment.

The interior lights are switched on by means of the door contact switches when the door is opened. The
switch in the interior light permits keeping the interior light on when the doors are closed, while also
permitting switching the lights off,

The blinker switch with automatic cancellation is installed in the steering column switch, When, with
the ignition switched on, the blinker switch is actuated, the electronic blinker relay controls the pulses
for the blinker lamps. In combination with a special warning light switch, this relay permits the
simultaneous switching on of all the blinker lights on the vehicle also while driving, independent of the
position of other switches. The Indicator lights for the blinker system are in the revolution counter, The
Indicator light for the warning light system is installed in the pull knob of the warning ligh switch.

Printed in Germany GENERAL DESCRIPTION 0.1-1/15




914 GENERAL DESCRIPTION, WIRING DIAGRAMS

Windscreen Wiper and Windscreen Washer Systems

The windshield wiper motor is mounted on a common frame together with the two wiper shafts and the
wiper rods, The two-stage wiper switch permits two wiping speeds. The wiper blades return automatically
to their starting positions when switched off, The windshield wiper switch holds the release button
actuating the windshield washer, The container for the washer is mounted laterally in front of the

fuel tank.

Instruments
The speedometer is driven by the lefthand front wheel via a flexible shaft.

The electric fuel gauge is installed in the lefthand cutout of the instrument insert and is connected to a
pickup in the fuel tank which indicates the available quantity of fuel,

0.1-1/24_ GENERAL DESCRIPTION Printed in Germany
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914 GENERAL DESCRIPTION, WIRING DIAGRAMS

How to read current flow diagrams

In previous wiring diagrams electrical components were shown in the approximate position as you would
find them on the car, However, to show the electrical connections between each component in the dia-
gram became more and more difficult as the number of components increased, The result was that it
was hard to trace electrical circuits.

To make reading wiring diagrams easier, we revised them completely, The result of intensive studies
is a new diagram called "current flow diagram”,

Current flow diagrams are laid out by placing circuits of related components one next to the other, The
base of each circuit always starts with ground, The location of components on this diagram is no longer
related to where the components would be inthe car, The layout of the circuits, however, is such that
each can be followed much easier to help in troubleshooting of electrical faults,

Looking at a current flow diagram you will find a yellow base line. The numbers in the yellow base line

characterize the current tracks in the diagram and are to locate each component that is listed inthe
legend.

The colored lines in the diagram represent wires in the car, the colors correspond with the actual colors
of the wires, The small numbers in the wiring runs indicate the wiring gauge in mm . The thin black
lines are not actual wires but internal connections, such as the ground connection of a lamp housing.
The base line for ground is the thin black line directly on top of the yellow base line,

Interrupted wires or connections end in a yellow square, Contimation of this interrupted circuit can be
found in the current track using the number in the square,

Each componernt in the diagram is identified with a letter, sometimes with a letter and a number, Com-
ponent definition can be found in the legend.

Printed in Germany - XIV, 1974 0.1-1/3




GENERAL DESCRIPTION, WIRING DIAGRAMS 914

2N
~—
Most connectors or terminals are numbered, These numbers correspond with the numbers that are right
next to most connectors on electrical components, such as switches and relays, This numbering system
is used on most European cars, Listed below are the most commonly used terminals and their location,
Terminal No, Location
B+ - on coil, input from ignition switch
D+ - on relay and generator
DF - on relay and generator
1 - on coil, output to primary distributor lead N
4 - on coil, high tension output and on distributor high tension lead S
15 - on coil, input from ignition switch
30 - on starter solenoid, input from battery, ignition starter switch, light switch,
dimmer relay, and twin horn relay
31 - ground
31b - windshield wiper switch and motor
49 - on turn signal bulbs
50 - on both terminals of starter solenoid - ignition starter switch
54 - on stoplight bulbs, steering ignition switch and windshield wiper switch
54 d - windshield wiper switch and motor
56 - light switch and dimmer relay
56 a - dimmer relay, headlight low beam
56 b - headlight high beam
58 - on taillight bulbs, light switch and front parking lights
58 b - light switch
85, 86, 87 - relay
N
N
0.1-1/4

Printed in Germany




914 GENERAL DESCRIPTION, WIRING DIAGRAMS

Electrical Symbols

o

_>

Antenna

—r— Dipole antenna Heating resistor (element)
- Direct current
Danger! High Voltage
~ Alternating current
I Three-phase current Spark gap
Generator Condenser
Feedthrough (suppressor
Battery cell condenserg (supp )
Motor Coil, iron core

| 990610

- 2,5 e=m

e geedmiN-+Hl+ 8+

Measuring gauge

Transformer, iron core

Voltmeter
Diode
Ammeter Zener diode
B Transistor
Wiring
Thyristor

Wire cross section in mm?

Wire junction, fixed

Wire connector, separable

Wire junction, separable
Suppression wire

Wire crossing

Ground

Switch position, open

Switch position, closed

Multiple contact switch

BARN N = et

Mechanical connection
of components

Mechanical connection,
spring loaded contact

Time switch

Manually operated switch

Mechanically operated switch

Motor operated switch

Relay coil

Solenoid coil

Relay, electrothermal

Fuse
Light bulb Relay, electromagnetic
Glow lamp

Electromagnetic valve (jet)
Resistor

Potentiometer

Tapped resistor

Thermal resistor,
automatically regulating

ARLTER =87 T4 4

Boundary line for an assembly

Horn

Loudspeaker

Printed in Germany - XIV, 1974
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914

Electric wiring diagram (Part lll) Type 914, Model 71
x\\\117773

L v i e @
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RjEtr ey
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4 Governor a 5|86 (30

52 Rear window heater relay (optional) r |
‘l L I

55 Relay for heater blower

74 Heiay for power suppiy

75 Relay for gasoline pump

80 Regulator plate

91 Fuses for rear window heater, heater blower,
gasoline pump

CAUTION!

Disconnection of battery with the engine running will result in immediate destruction of alternator.
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Wiring Diagrams

o 1,5 b ]

ot 5

5o
5 br
1,0 swfg
1.0 grfor
1,5 swjge

s 0,5 Df emeerere—

59
0,5 br

1,0 5w/,

=4,0 ron—

1.0 grfbr

Designations for Wiring Diagram Symbols

A - Battery

B - Starter

C - Generator

C1 - Regulator switch

D - Ignition starter and blinker switch
E - Windshield wiper switch

E1 - Light switch

E3 - Warning light switch
E9 - Fan motor switch

E 16 - Hot air blower switch

F - Brake light switch

F1 - Oil pressure switch

F2 - Door contact switch left
F3 - Door contact switch right
Backup light switch

m
S
'

F9 - Hand brake indicator light switch

G - Fuel gauge transmitter

G 1 - Fuel gauge indicator

H1 - Horn

J - Hand dimmer and headlight flasher relay

J2 - Warning blinker relay

J 11 - Retractable headlamp motor relay

J 12 - High beam relay N

J 13 - Fan motor relay front

J 14 - Warm air blower relay
K1 - High beam indicator light
K2 - Alternator indicator light

K3 - Oil pressure indicator light

K4 - Parking lamp indicator light

Blinker indicator light

Warning blinker system indicator light
K 14 - Hand brake indicator light

~ R
@ o
« o

[ d
=
'

Retractable headlamp with motor left
L2 - Retractable headlamp with motor right
L7 - Lamp for fuel gauge (reserve)

L 10 - Instrument lights

L 13 - Lamp for high beam left

L 14 - Lamp for high beam right

M1 - Lamp for parking light left

M2 - Lamp for tail and brake light right
M3 - Lamp for parking light right

M4 - Lamp for tail and brake light left
M5 - Lamp for blinker light front left
M6 - Lamp for blinker light rear left
M7 - Lamp for blinker light front right
M8 - Lamp for blinker light rear right

N - Ignition coil
e} - Ignition distributor

Q1 - Spark plug for cylinder 1
Q2 - Spark plug for cylinder 2 -
Q3 - Spark plug for cylinder 3
Q4 - Spark plug for cylinder 4

S - Fusebox

T - Line connector

T 1 - Line connector, single
T & - Plug connection

U1l - Cigar lighter

v ~ Windshield wiper motor
V 2 - Fan motor front
V 4, - Hot air blower

w -~ Interior light
W3 - Trunk light

X = Number plate light
X1 - Backup light left
X 2 - Backup light right

1 - Positive connection - fuse holder

2 - Frame connection point - fuse holder

3 - Frame connection point - retractable headlamp right
4 - Frame connection point - retractable headlamp left
5 =~ Relay plate in engine compartment fuse 30

6 - Frame connection point - relay plate

0.1-2/1
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Electric wiring diagram (Part IID Type 914, Model 72

il iy .

g

o

' eI
Lﬂl_:‘——ﬂl
e TR
@3 i
Illi [ 'W
[l :
=i iR =5
[
Jl_l ] i
30 7 I_E_______F. e |
i i ]l]_':I 4‘:{: '_.’- 23 | e ——
ale7 —— t Ly 124
? s X

4 Governor
52 Rear window defogger relay (optional)
55 Relay for heater fan

i
74 Relay for power supply . I
75 Relay for fuel pump

&)

90 Regulator plate
91 Fuses for rear window defogger,
heater fan and fuel pump

CAUTION!
Do not disconnect battery while the engine is running as this will damage the alternator.

Printed in Germany - |, 1971 0.1-2/11
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Electric wiring diagram (Part Ill) Type 914, Model 73
W\

-
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|_I
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I,
%
8

4 Gowvernor
52 Rear window defogger relay (optional)
55 Relay for heater fan
74 Relay for power supply
75 Relay for fuel pump
90 Regulator plate
91 Fuses for rear window defogger,

s clbnmlas acad boal caiimam
TISERET TEln alid Tuel Rrunmpry

CAUTION!

Do not disconnect battery while the engine is running as this wiil damage the aiternator.
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Current flow diagram, Type 914 USA, Model 74

Description

E — Windshield wiper switch
E' — Headlight switch

E* — Turn signal switch

E? — Emargency flasher switch

E* — Dimmer switch

E' — Fog light switch

E' — Fresh air blower swilch

E'™ — Parking light switch

E* — |nstrument panal illuminatian potentiometer
F¢ — Brake warning switch

H — Horn switch

H' — Horn

J - Dimmer relay

J'  — Hazard / turn signal flasher
i* Horn relay

J¥  — Foyg iight reiay

J'* — Fresh air blower relay
J3# | eft retractable headlight relay
J*¥ — Right retractable headlight relay

K' - High beam indicator light

K* — Parking lights indicator light

K} — Turn signal indicatar light .

Kt Hazard flasher indicatar light

K — Parking brake ! brake warmning indicator light
W* — Fresh air bipwer indicator iight
K'" — Fog lights indicator light

L' — Sealed baam unit, left headlight
L? — Sealed beam unit, right headlight
Le Speadometer illumination light
LT Fuel gauge illumination light

L'* — Heater control assembly illumination lights
L?" — Temperature contral lever |llumination light
Lz — Leaft fog light

L™ — Right fog light

L* — Tachometer illumination light

L Left parking light

M? — Right stop ¢ rear light

M?* — Right parking light

M* — Left stop ! rear light

M® — Left front turn signal

M¢ — Left rear turn signal

M? — Right front turn signal

MY — Right rear turn signal

M'" — Front side marker light

M2 — Rear side marker light

E!
to — Fuses
:Tu an the
o — fuse box
g
T' — Cable connactor, single
a — near fuel tank
b — near left horn
u* — GCigar iighier
V  — Windshiald wiper motor
¥ — Frash air blower motor
W' Left headlight operating motor
e Right headiight operating motor
W? — Luggage compartment light
¥ — Licensa plate light
M — Ground connection engine compartment
& — Ground connection instrument panei
@ — Ground connection near right headlight
@ — Ground connection near left headlight
0.1-31

Current track
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23, 24, 25, 29, 31. 33, 36
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Current flow diagram, Type 914 USA, Model 74

Dascription
A — Battery
B — Starter
C — Generator
G* — Voltage regulator
C# — Ignition condenser
D Ignition / starting switch
E' — Heater blower switch .
E** — Left seat belt switch
E* — HRighi seai beit swiich
E" — Left seat sensor switch
E* — Right seat sensor switch
F — Stop light switch
F' — Oil pressure switch
F# — Left door switch
F? Right doar switch
F* — Back-up light switch
F* — Parking brake switch
G - Fuei sender unit
G' — Fuel gauge
G° — Tachamaeter
G* — Fuel pump
@ - il tempearature sendar unit
G — 0Oil temperature indicator
G" — Valtmeter
HY — Key warning buzzer contact
J* Rear window defroster relay (optional)
J¥ — Heater biower reiay
J% — Powar supply relay
JI7 — Fuel pump relay
J#¥ — Seat belt warning system relay with integrated buzzer
K# — Generalor charge indicator liaht
K?* — Qil pressure indicator light
K'® — Low fuel warning light
K" — Seat belt warning light
L? — Clock illumination light
L¥ — Qil temparature indicator iillumination light
k L* — Voltmeter lllumination light
M? — Right stop ¢ rear light
M* Left stop / rear light
hE Laft back-up light
M"Y — Right back-up light
N — Ignition coil
0 — Distributor
P — Spark plug connector
D — Spark plug
&* — Fuse on the fuse panal
g Fuse on regulator panel
T' — Cable connector, single
a — balow consaola
b — near heater blower
T¢ — Cable connector, double
a — below driver seat
b — below passenger seat
c — on regulator panel
T — Cable connector, triple
a — on regulator panel, to regulator
b — on regulator panel, to genarator
T* — Cable connector, quadruple
a — near seat belt locks
b — on regulator panel, to injaction unit
T2 Cable connector, twelvefold
on regulatar panel, lateral
T — Cable connactor, fourteanfold
on ragulator panel, front
W — Heater blower
W Intericr light
Y — Clogk
@ — Ground connection engine compartment

Current track

338
F
E
8

&
2 2
3
2
8
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geragsidicpecazSascaeraing

64, 65, 66, 67, 68, 68
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7 }
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Additional current flow diagram wiper interval, Type 914 q
v

o — "
:D,lr_.-_- J*

Description current track
] E¥# — Windshleld wiper switch, 4 6.6,7.8
interval type
G — to indicator for fuel gauge 7
¥ —to horn relay ]
53@ 53a
‘{_, 7== ":'T /1 ?T—’?l M — Interval relay 2.3 4
i s e 13— to relay for fresh air blower, 9
front
58 — Fuse in fuse-box 6
T' — Single connector (near fuel 2
tank)
U — to cigarette lighter 3
YW — Windshield wiper motor 2,5
W2 —to fresh air blower, front 1
as
! & ‘

O

— - i S— S

YRAR
-l

Printed in Germany - XlII, 1973 0.1-3/
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Additional current flow diagram MPC-injection
engine, Type 914, Model 74

Uagcription Ciurrent track
F? — Throttle valva switch 109

F# — Thermo-switch for cold start valve 102

G" — Pressure sensor 107

G — Temperature sensor | 108

G'"™ — Temperature sensor || 113

' — Electronic fuei injection unit i03-ii13
M"Y — Cold start valve 102

W™ — Injection valves cyl. 1 and 4 103, 104
M — In|ection valves cyl. 2 and 3 105, 108
M?' — Supplementary air valve 101

0O — Distributor 111, 112
T* — Cable connector, guadruple on regulator panal 100

T" — Cable connector, twelvefold on regulator panel 100

0.1-3/5
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Description

A —To battery (+)

F#* — Throttle valve switch

F* — Thermo-switch for cold start valve

G" — Temperature sansor ||

G" — Air flow mater

' —Electronic fuel Injection unit

1" — Double relay

M —to ignition coil, terminals 1 and 15

N* — Rasistor

NV — Cald start valva

N — Injection valves cyl. 1 and 4

MN¥ — Injection valves cyl. 2 and 3

M — Supplementary air valve

T' — Cable connectaor, single

T* — Cable connector, quadruple, on regulatar panel
T¥ — Cable connector, fivefold, below battary

13 el B ol b b o Bl R b, i f
|7 =l GOTINEGLLT, DWEIVETOIL, On reguiEaionr panes

0.1-3.7

Currant track

100

112

1m

113

105, 106
102-113
101,102,103, 104
100

107, 108, 108, 110
1m

107,109

108, 110

103

13

100

103, 107, 108, 108, 110
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Current flow diagram, Type 914 USA, Model 75

Description

E — Windshleld wiper swilch

E' — Headlight switch

E? — Turn signal switch

E? — Emergency flasher switch
E* — Dimmar swilch

E’ — Fop light switch

E* — Fresh air blower switch

E™ — Parking light switch

E — Instrumant panal illuminatian potantiomatar
F%* — Brake warning switch

H — Horn switch

H' — Horn

J — Dimmer ralay

J'  — Hazard ! turn signal flasher
J* — Horn relay

J¥ — Fog light relay
J1? — Fresh air blower relay

J¥ __ Lait ratractable headlioht relay

J¥ — Right retractable headlight relay

K' — High beam indicator light

K* — Parking lights indicator light

KS Turn signal indlcator light

K# — Hazard flasher indicator light

K’ — Parking brake / brake warning indicater light

K* — Fresh air blower indicator light
K" — Fog lights indicatar light

Ll _ Baaled baam unit, laf headlioht

L? — Sealed beam unit, right headlight

L* — Speedometer illumination light

L? — Fuel gauge illumination light

L' — Heater control assembly illumination |ights
L* — Temperature control lever illumination light

L2 — Left fog light

L# — Right fog light

L?*® — Tachometer illumination light
il Laft parking light

M* — Right stop { rear light

M? — Right parking light

M* — Left stop / rear light

M — Left front turn signal

M* — Leit rear turn signal

M* — Right front turn signal

M® — Right rear turn signal
M — Frant side marker light
M'¥ — Rear side markar light
sl
to — Fuses
]
% - on the
50
to — fuse box
31!
T' — Cable connector, single

8 — near fuei tank
b — near laft harn
d — in luggage compartment, rear
& — in luggage compartment, front

— Cloar lighter

— Windshield wiper motor

— Fresh air blower motor

Laft headlight operating motor
— Right headlight oparating maotar

— Luggage compartment light
— License plate light

TE R
[

— Ground connection engine compartment
Ground connaction Inatrumant panal

— Ground connection near right headlight
— Ground connection near left headlight
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Current flow diagram, Type 914 USA, Model 75

Dasaription
A — Battery
B — Starter
c - Generator
Gt Voltage regulator
C# — Ignition condensar
O — Ignition / starting switch
E'Y — Heater blower switch
E Left seat belt switch
E* — HRight seai beit swiich
E" — Left seat sensor switch
E* — Right seat sensor switch
F — Stop light switch
F' — Oil pressure.switch
F? — Left door switch
F2 Right door switch
F* — Back-up light switch
F* — Parking brake switch
] - Fuei sandar umii
G' — Fuel gauge
G — Tachometer
G¢ — Fuel pump
G* — Qil temperature sender unit
G* — Qil temperature indicator
G — Voltmeter
H* — Key waming buzzer contact
J*  — Rear window defroster relay (optional)
JH — Heater biower reiay
J% — Power supply relay
J'7 — Fuel pump relay
J¥ _ Seal belt warning system relay with integrated buzzer
K? — Generator charge indicator light
K? Qil pressure indicator light
K" — Low fuel warning light
K" — Seat balt warning light
LE - Clock lllumination light
¥ — Oii temperature indicator iilumination iight
L® — Vaoltmeter illumination light
M — Right stop / rear light
M? — Left stop { rear light
M — Laft back-up light
M'" — Right back-up light
N — Ignition coil
O — Distributor
P - Spark plug connectar
QO — Spark plug
5% — Fuse on the fuse panel
5% — Fuse on regulator panel
T' — Cable connector, single
a — below console
b — near heater blowar
T2 — Cable connector, double
a — balow driver seat
b — below passenger seat
¢ — on regulator panel
T — Cable connector, triple
a — on regulator panel, to regulator
b — on regulator panel, to generator
T — Cable connector, quadruple
a — near seat belt locks
b — on regulator panel, to injection unit
T'? — Cable connector, twelvefold
on regulator panel, lateral
T — Cable connector, fourteentold
on regulator panel, front
V4 — Heater blower
W — Interior light
Y — Clock
@ — Ground eennection engine compartment
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Deacription

F# — Throttle valve switch

F* — Thermo-switch for cold start valve
G'* — Pressure sensor

G — Temperature sansor |

G" — Temperature sensor |1

' — Elastronia fual injaction unit
N — Cold start valve

N"™ — Injection valves cyl, 1 and 4
N — Injection valves cyl. 2 and 3
MN*' — Supplementary air valve

0 — Distributor

T — Cable connector, quadruple en regulator panel

15}

77 — Cabie connecior, iweiveiold on reguiator panei

0.1-3/15
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Deagoription Lol

F* — Throttle valve switch 109
F* — Thermo-switch for cold start valve 102
G" — Pressure sensor 107
G — Temperature sensor | 108
G" — Temperature sensor || 113
' Elsctronic fusl injaction unit 103-113
J¥ — Speed switch 108. 110. 111
N — Cold start valve 102
M"™ — Injection valves cyl. 1 and 4 103, 104
N* — Injection valves cyl. 2 and 3 105, 106
N — Supplementary air valve 101

iz 0O —Distributor 111,112
T — Cabie connector, quadrupie on reguiator panal 100
T"? — Cable connector, twelvefold on regulator panel 100

0.1-317
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Dascription

A —To battery (4]

F** — Throttle valve switch

F#* — Thermo-switch for cold start valve
G" — Temperature sensor |

G" — Temperature sansor ||

Q% — Alr flow mater
"' —Electronic fuel injection unit

" — Double relay

M —to ignition ¢oll, terminala 1 and 15

N* — Resistor

N7 — Cold start valve

MW" — Injection valves cyl. 1 and 4

™ — injection vaives cyi. 2 and 3

N — Supplementary air valve

T' —Cable connector, single

T* — Cable connector. quadruple. on regulator panel
T* — Cable connector, fivefold, balow battary

T'* — Cable connector, twelvefold, on regulator panel

0.1-3/19
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Description

F - Stop light switch
FM - Mileage counter switch (catalyst)
- Miieage counter switch (EGA)
G' - Fuel gauge
G* - Tachometer
G - Temperature sensor (catalyst)
- Raealay for catalyst temperature control
K? - OCenerator charge indicator light
K? - Oil pressure indicator light
K™ - Low fuel warning light
K* - Catalyst warning light
K2 - EGR warning light
b2 _ Haar gide marker light
5% - Fuse on the fuse box
T' = Cable connector, single
a - below conacle
d - in luggage compartment, rear
T¢ - Cable connector, double
in luggage compartment, rear
- Cable connector, quadruple
in luggage compartment, rear
T" - Cable connector, fourteenfold
an regulatar panal, front
W = Interior light

0.1 - 321
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914 FUNCTIONAL INFORMATION 914/6

Alternator Type Bosch K 1

The Bosch alternator is a claw pole machine with rectifier diodes installed in the bearing plate,
The alternator is vented by the cooling air blower of the engine,

Each alternator generates current by a magnetic field moving past a coil and inducing a voltage in that
coil (induction principle), It is immaterial whether the field (the exciting coil) is stationary and the
generating coil is moving (DC generator) or vice versa.

The field coil (exciting coil) of alternators is mounted on the rotor as a ring coil, The exciting coil is
enclosed by two iron poles designed as claw poles. It is supplied with direct current by two slip rings on
the armature shaft and the pertinent carbon brushes. The direct current is generated by the alternator
itself by means of three exciting diodes (self-excitation).

The claw pole rotor rotates in a coil arrangement which consists essentially of three coils. These three
coils are installed in the stator and offset by 1200, The rotating magnetic field in the stator coils
generates three partial voltages which are also offset by 1200 with respect to time (three-phase current),
The stator is therefore generating three-phase current, which explains the term three-phase generator
sometimes used for alternator, Three-phase current is a special type of alternating current. However,
the electric system of an automobile requires direct current, since only direct current can be stored in
an accumulator (battery),

Therefore, the three-phase current induced in the stator coils must be rectified. This is done by means
of silicon diodes (D). Silicon diodes are semiconductors which permit the current to flow in one direction
only, locking it in the other direction, The result is a rectifier effect,

D = Rectifier diodes
ED = Exciting diodes U
U, V, W = Stator coils
S, N = Magnetic field
N
\-
S
G
—
S v
w
D_
DF
[ ED
i i °
hd ® B+
I )
A = + Diode i+ : j —i
B = - Diode - i i +
1 = Direction of flow L:i:r‘ i) !
2 = Direction of lock ¥ 1
A 1 2 1 2 B

Symbol for diodes (the arrows indicate the direction of flow)

Printed in Germany Alternators Type 914 and 914/6 1,1-1/1




914 FUNCTIONAL INFORMATION 914/6

The circuit arrangement is as follows:

The beginnings of the three stator coils UVW join at a common point, The ends of the coils UVW are
connected to two different diode arrangements, The diodes GD are the rectifier diodes. The symbol +
and - behind GD in the drawing means that the pertinent diodes are connected to the housing either with
their positive or negative pole. This is very important during repairs, since both types of diodes cannot
be interchanged.

ED
w U
| o
v . D+
DF
DF A
e °
D_
o Bg+
G —p} B
¥ +oi ®
F Pt P+
GD- GD+

=k

The three diodes ED (exciting diodes) rectify the three-phase current generated in the stator coils for the
exciting coils. Their positive poles (housing) join on the connection D+/61 of the alternator, where the
regulator switch is connected,

A Type ADN (Bosch) regulator is used, It is a mechanical single element voltage regulator,

Alternators do not need the reverse current switch element required by regulator switches for DC
generators, since the locking effect of the rectifier diodes prevents any discharge of the battery via the
alternator coil,

A special characteristic of alternators must be explained: For reasons of weight, the rotor (field coil)
contains less iron than the pole shoes of a comparable DC generator. The result is that the residual
magnetism when the alternator is started is occasionally not enough to induce a starting voltage in the
stator coil. A special circuit is therefore employed: the field coil is supplied with sufficient DC voltage
for excitation from the battery positive pole via the ignition lock and the charging control light, as well
as terminal D+/61, the regulator switch and terminal DF on the alternator, If with increasing speed of the
alternator the voltage on terminal D+ rises to the magnitude of the battery voltage, the charging control
light will extinguish again. The important point in this connection is that the charging control light must
have a given input (at least 1, 2 Watt),

1,1-1/2 Alternators Type 914 and 914/6 Printed in Germany




914 FUNCTIONAL INFORMATION 914/6

- e
e
- »
J
ED
w y
D+/61
v ! D+
DF
DF
H&
D_
- B+
G —pt B
~ + >
F Sal
GD- GD+
N
- 4 i
- I
A - Regulator contact F - Rotor
B - Balancing resistance G - Exciting coil
C - Choke H - Ignition switch
D - Resistance 1 - Charging control light
E - Capacitors K - Battery
ED - Exciting diodes U, V, W - Stator coils
" The terminals on the regulator and alternator are designed as non-interchangeable plug combinations,
|
|
—

Printed in Germany Alternators Type 914 and 914/6 1,1-1/3
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914 Equipment Chart 914/6
Alternator and Voltage Regulator

Rated

Mean Rated
Vehicle Alternator Regulator Applies Maximum Regulator Output
Tpe Part Number Part Number From To Current Voltage Speed

A v RPM

914 022 903 023 021 903 803 A 50 14 2200
p14/6 911 603 118 00 55
Printed in Germany Alternator and Voltage Regulator 1.2-1/1




a14 INSPECTION PROCEDURE (ALTERMATOR INSTALLEDY 914448

Testing equipment

N E———
R T

&
i
.1

4

=

;.'h.-.-\..?a- ratal -

T, Designation Spacial Tool Hemarks
1 Waltrmeter {-18 Volt
2 Ammeter at least 10-0-50 Amp,
3 CUhmmeter o Wheasions
Hr.idgl:
4 [gnition oscillograph with
alternator test cable
F Load resistance max, 100 Amp,

Printed in Germany Alternators Type 914 and 914/@ 1.3-1/1




914 INSPECTION PROCEDURE (ALTERNATOR INSTALLED) 914/6

Testing Procedure

. Caution!
Contrary to a DC generator an alternator may never be run without battery or a similar load,

During all tests, in which the alternator must be driven, the test cables must be connected when the
alternator is stopped. When connecting the test cables, be sure that the connection between the
alternator and the vehicle battery or the load resistance is maintained,

Checking Regulating Voltage under Load

1 - Disconnect positive terminal with lines from battery positive pole,

2 - Connect battery disconnecting switch to positive pole of battery.

3 - Connect positive terminal to battery disconnecting switch (battery disconnecting switch is switched om),

4 - Connect ammeter, voltmeter and load resistance acc. to drawing (the load resistance is connected
to the positive terminal).

5 - Start engine and run at 2,000 rpm,

6 ~ Adjust load resistance in such a manner that the ammeter indicates approx, 20 - 30 Amp,

7 - Open battery disconnecting switch, This will disconnect the battery from the test circuit, The load
current is now determined by the load resistance only.

8 - Adjust load resistance until the ammeter indicates the current shown in the table on page 9 1, 5-1/1
for the alternator to be tested.

9 - Read voltage on voltmeter and compare with rated value (refer to table on page 9 1, 5-1/1),

Y,
)

No¥ —=

a - to starting motor
b - to light switch terminal 30
X - Battery disconnecting switch (SUN-Electric NO 7052-003 or similar equipment)

If values other than specified are indicated, replace regulator first and repeat measurements, If there
are still deviations, test the alternator, This is done best by means of an ignition oscillograph, If no
such instrument is available, remove the alternator and arrange for a checkup in accordance with
instructions on page 9 1.4-1/1.

1.3-1/2 Alternators Type 914 and 914/6 Printed in Germany




914 INSPECTION PROCEDURE (ALTERNATOR INSTALLED) 914/8

Alternator Test with an Ignition Oscillograph

An installed alternator can be tested by means of an ignition oscillograph and a coupling cable available

from the oscillograph manufacturer. If the oscillogram varies considerably from the basic pattern, remove
alternator and repair.

The oscillograms shown in these instructions are basic patterns showing in each case only one fault in a
characteristic pattern. If an alternator shows several faults at the same time, the resulting oscillogram
will most of the time be different from the one shown here, In such a case it will be appropriate to remove
and disassemble the alternator and check the electrical components individually,

To understand the test made here, it will be of advantage to know a few more details concerning the
function and handling of diodes.

The rectifiers used in alternators are serni- J (A)
conductor diodes which permit the current to 80
flow in one direction, while blocking it in -

the opposite direction. The illustration shows — 60
a typical diode curve, At the right is the - 40
direction of flow and it is seen that this —
diode will become conductive when a 100 50 [ 20
voltage higher than 0, 6-0. 8 Volt (forward

voltage) will be applied.

[ o0 10 20

In the closed direction (at the left on

diagram) the same diode can be loaded up :4'0
to 100 Volt. — 6,0
— 8,0

J (mA) Y

When the limits for the diodes (voltage, temperature) are exceeded, the diodes are either destroyed
immediately (refer to oscillogram) or the characteristic curve of the diodes will change, In such a case,

either the forward voltage will increase until the diode is interrupted or the inverse current may increase
up to shorting the circuit.

If the change is still within permissible limits, the diode can still be used, if not, a new diode must
be installed.

Printed in Germany Alternators Type 914 and 914/6 1.3-1/3
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al4 INSPECTION PROCEDURE (ALTERMATOR IMSTALLEDY B4

Testing the Alternateor in Ineralled Conditian

Connect coupling cable for alternator test to osclllograph. Positive connection (generally marked red) to
terminal D4 of regulator, negative connection (gensrally marked black) to earth connectlon {engine),
Connect synchronizing cable of oscillograph to an lgnition cable of a given engine cylinder, Start engine.
Adjusr speed of engine to approx, 1,000 rpm,

TIN5

Adjustment of Oscillograph

1 = Open fine contral of picture width approx, half A = Connection for ignition lioe {any cylinder)

2 - Coarse control in posidon "medium® B - to terminal D +f regulator switch (line

1 = Cutout switch and picture starting control connection between alternator cable line and
4 - Synchromzing switch to " intern” main cable line)

= Picture height contral to " small®

- A perfect altemator will show the opposite patvern,
§ - Test type switch o "special pe i S

The delivered direct volta ge has a 5'::ghl harmonic
content and the picture may therefore not be quite
stable, Bur i qualivy is E-::-::-d L-.|'.|1ugh for a pr'.rl:'-e'-:'1
diagnosis, When the picture shown opposite appears
on the screen, It 1s an indication that the alternator
is in order ad need not be removed. The switch
polnes of the regulator are showing up in the
mi.'.i.l]-::-gr:un in the sh.upr. of necdles seen from the
direction of the cscillograph either in upward ar
downward direction, ..'LI.JIJI.IIS_ a load {switrh‘ing Cif
the headlamps) or reducing the englne speed
petmits stopping the regulator, that is, the needles
can be erazed from the cecillogram,

M ore:

If the mcillogram undulates across the screen, a
connecting line between the earth connectlon of
the oscillograph (plug housing of pickup cable) and
the earth connection of the engine to bhe tested
must be changed,
1, 48-1/4 Alternators Type 914 and 9i4/6 F'I'L"l'[l!'lilﬂGErmBn}'




914 TEST LINE (ALTERNATOR INSTALLED)

Faults:

Interruption of an Exciting Diode

The opposite picture shows clearly the absence of
a harmonic wave. To compare such pictures, the
respective picture must be adjusted on the vertical
controls of the oscillograph in such a manner that
it fits approx. in between the 10 and 20 kV
division. (Refer to illustration Adjustment of
Oscillograph).

Interruption of a Positive Diode

Since during the forward period no charging current
but only the exciting current is taken from this
diode, the damping effect of the battery is not
available and upward induction voltage peaks

will occur.

Interruption of a Negative Diode

Negative diodes are under the influence of both,
the charging current and the exciting current, The
damping effect of the battery will therefore result
only in a much more narrow disturbance in the
oscillogram as the same faults would in an
exciting diode,

s

~

2
P

ol | [ ]

|

,’

.’
£

i.".ﬁgur

Printed in Germany
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914

INSPECTION PROCEDURE (ALTERNATOR INST ALLED) 914/6

Short Circuit of a Negative Diode

A negative diode with a short circuit shows a
similar oscillogram as an exciting diode having
the same fault, But two decided harmonic waves
are shown here,

Short Circuit of an Exciting Diode

The short circuit of an exciting diode will result in
the loss of the alternator during an approximately
complete half wave, The opposite picture shows a
short circuit of an exciting diode, The heavily
distorted harmonic waves are followed by a broad
disturbance of the oscillogram by the short circuit.

Short Circuit of a Positive Diode

In a shorted positive diode only two half waves
will appear, The other half waves are shorted via
the defective diode during the rest of the time,

1,3-1/6
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914 INSPECTION PROCEDURE (ALTERNATOR INSTALLED) 914/6

Phase Faults

If a phase (one winding group of the stator winding)
is interrupted or if two phases are shorted in relation
to each other, the opposite pattern will result,

Each harmonic wave is followed by a narrow,

but deep penetration,

Several Faults at the same Time

In addition to the faults described up to now, an
alternator may be afflicted with two or more
faults at the same time, This will rarely happen,
but here too certain characteristics are shown.
The opposite picture shows a phase fault
together with a shorted negative diode.

Faulty but not yet Failing Diodes

The opposite oscillogram shows diodes with changed
characteristics, The changed curve results in an
increase or an reduction of the harmonic waves

(a). Deviations under 50 % of the harmonic wave
condition are still permissible, The deviation in
the opposite oscillogram is already too high.

The afflicted diode must be replaced,

D
)
)

l!liliiil""

l
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¥ 4 INSPFECTION PROCEDURE (ALTERMATOR REMOVED) #1406

Testing of Removed Generator with an Alternator Tester

The alternator tester serves for testing installed and connected exciting and power dicdes, as well as
individual diodes, and for testing stator and rotor windings,

The example is shown with a German tester, Other testers known 0o us operate on a simillar principle,
Always refer to perninent operating imsmrucilons,

Alternator Tester

1 - Indicating instrurment 9 - Bwitch position
O = paine switch Check siator winding resistances
4 - Cable 10 - Test switch position of power and exciring

dicdes when installed and connected
4 = Test caible with two test nks
pol 11 = Symbol small diode

4 =M i frcl
sasuring type swiieh 12 - Symbol large diode

& - bMains control lamp (ready for operation) 13 - Fuse

7 = Bwitch position individual diodes

8 - Switch positon
Test roter winding resistances

Improtant More;

During the test, place test pointe of instrument securely but only momentarily agaimst the measusing
polnts. Be sure that with the alternator partially disassembled the tilted positive diode carmier is not
becoming connected to the housing.

Printed in Germany Testing Altéernator with Tester 1. 4-1/1
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al4 IMSPECTION PROCEDLRE (ALTERMNATOR REMOVELY 9146
—
Testing the Exciting Diodes
Set rest rype swirch to position S=E Hold test poinw against D+ and one after the other against the
collecting points (arrow), The connection of the test points {5 at will. The needle will deflecr o the left
or to the right.
The dicdes are in order, when the needle deflects |:]|.|r'i|'|gI all thres measurements up [noo the ErEEn range
at the right or left at the end of the scale,
=

If the needle deflections are showing deviations, the following faults apply:

Meedle deflections Faulrs

£x in green range Interruption of dicde lecated in red range
1x in red range

2% in red range Short circuit of diode at which no deflection oocurs
1x no deflection Moter The dicdes in the red range may be in coder and should be
checked after |:|n5n::||:lt'.r;i113 the defective diode

1x red range Short circuit of diodes, at which no deflection nocuors
2y no deflection (check the third one)

—
1, 4-1/% Testing Alternator with Tester Printed in Germany



a14 [NSFECTION PROCEDIRE { ALTERMATOR REMOVELD 914/ 6

Testing the Power Diodes

Test type switch remains in position SE

Testing the Megative Diodes

Flace test points against [- and one after the other agains the collecting points.

a - red plug
b = black plug
Motbe:

Hegative dicdes are the dindes which are in connection with connection D-. Needle deflecrions and
faults similar to exciting dicdes.

Testing the positive Dicdes

Flace west polnts agaimt B+ and one after the other agalnst the collecting points,

a - red plug
b - bBlack plug

Maotre:

Positive diodes are the diodes which are in connection with connection B+, Needle deflecrions and faults
similar to exciting diodes,

Printed in Germany Testing Alternator with Tester 1.4-1/3




al4 INSPECTION PROCEDURE {ALTERNATOR REMOVED) 14/

'l'EE-'[i.ng of Individual Digdes

Set rest type switch 1o position —#—, The dicdes are tested individually [n unsoldered condition in

both directions (forward and inverse direction), When the needle deflects completely toward the left,

it iz an indication that the diode has bean connected in forward direction, When the needle deflection
is less, the diode has been connected in ioverse direction, The inverse current may ke max, 0.8 mA at
259C (779) housing temperature, If the needle remains at 0 during both measurements, the diode is
il'.[en'upled.

A - red plug
b - black plug

It the neddle deflects entirely to the left during both measurements, the dlode is shorted,

The same ewitch position can be wed to determine the pelarity of an intact dicde, A direct voltage bet-
ween the test poine amounts (o approx. 40 Volt, The red polnt (s the positive connecton, the Black
paint the negitive comnection,

Example for determining the polarity:

Place red point against connecting wire of diode, black point against diode housing, If a high current will
then flow (approx, 1 mA) the diode has been connected in forward direction, that is, the negative pale
of the diode is on the howsing {negative diode), .

If with the same connection there is no or only a low current, the dicds has been connected in the
inverse direction, that is, the pesitive pole of the diode is on the housing (pmitive dicde),

Testing the Rotor Winding

Sel est type switch to position « Place test pointe against slip rings.
Yp= P P £ porng,

L.4-1/4 Testing Alternator with Tester Frinted in Germany




914 INSPECTION PROCEDURE (ALTERNATOR REMOVELD) 9145

If the slip rings are not readily accessible (for example in the assembled alternator), the connection can
also be made to DF and earth, However, the wansfer resistances between the carbon brushes and the slip

rings will now be included in the measurements, The resistance rating will be higher and will fluctuate
when the rotor is rotated,

Testing the Stator Windjings
Ser test type switch to position é Place test points against two caollecting points, Make a rotal of
three measurements, During the measurements, the resistances should be of uniform size,

If there are differences in the reslsance ratings between the individual measwements, the stator winding
has a winding shorr,

When in doubi, unsolder stator assy and measure stator winding with 8 measuring bridge.

Testing the Alternator for hnd}l contact

4 test for an earth short elreuit can be completed only when the negative diodes are in order, Defective
negative diodes may simulate body contact. Set test type switch to position —p= . Place black test point
against earth (howsing), red test point in sequence against the collecting points on the seldesing strip,

The alternator has body contact, if during all the three measurements the needle deflects agaimst the
stop toward the left,

a = black plug
b= red plug

Printed in Germany Testing Alternator with Tester L4-1/5
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Test Data
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914

TROUBLE DIAGNOSIS

914/6

The most economic method of checking an alternator for function is a test with an ignition oscillograph

(page 9 1.3-1/4),

The following chart shows only the most obvious faults:

Trouble

Cause

Remedy

Charging control lamp
not lighting up with
ignition switched on

Bulb burnt out

Battery discharged
Interruption in line from B+
(battery) via ignition switch
to charging control lamp
Plug connection between
regulator and alternator not
plugged or transfer resistance
Exciting winding in
alternator burnt

Carbons are not resting on
slip rings

Replace

Charge

Test with voltmeter acc. to
Wiring Diagram

Check and replace plug, if required

Test with chmmeter between
terminal DF/alternator and earth
(D-). If there is an indication,
replace armature

Check similar to e-, replace carbons

Charging control lamp
does not extinguish
when speed

increases

Earth short circuit in line
D+/61 between alternator
and regulator

Regulator defective
Exciting diodes are
interrupted

Test with chmmeter and repair,
if required

Replace regulator

Test with oscillograph or, with
alternator removed, with tester.
Replace diode carrier and diodes

Charging control lamp
lights up at half its

brightness when engine
is stopped or operating

Voltage drop in line
between DF alternator and
DF regulator

Alternator damaged

Check line

Check: Connect 2-Watt test lamp
directly to D+ and B+ of alternator,
If it does not glow, the alternator is
in order, otherwise: replace
alternator

Control lamp
lights up with
ignition switched off

Positive diode has short circuit

Replace

Printed in Germany

Alternators Type 914 and 914/6
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g14 REMOVING AMND IMSTALLING

Remeving and Installing Alternator

1 = Dizconnect battery,

(-]

- Rermove upper altemalor n'||:||:|||.!i|:|‘gI SCTEW {dnn‘t
lose square nut and washer). Remove drive belf,

3 = Rermove slotted head screws on guard,

4 = Remove heat exchanger (left),

5 = Remove slotted head or hex head screw, Hemowve
guard,

=]
i

Detach clamp and pull connecting elbow off
intake cover,

T = Loosen and remove lower altemator rn::-l:lu.l:i:ug
BOTEW,

8 = Remove altemator by lowering, being careful
of connecting wires,

% = Unecrew intake cover and disconnect wires,

Printed in Germany - XVI, 1974
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REMOWVWING AND INSTALLING Gl4

Be carciul oot to damage the paper gasket between
the intake cover and alternator housing during
installation. Install the seal on the drive end of
the alternator o that seal =ar is located next o the
lower mounting screw,

1.7=-1/2 Printed in Germany




Removiong and Installing

914/

TOOLS

Mo Deseription Special Tool No. Bemarks
1 Offset Open end Wrench, 22 mm
2 Pulley wrench P 208

Printed in Germany
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914/8 Removing and Installing B4
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Removing and Installing

914/6

note when Special
Nr. Description Qty Removing Installing instructions
see
1 Nut 1 Use Special Tool Torque to 4 mkp
P208 and offset box (29 ft 1bs)
wrench
2 Dished washer 1
3 Belt pulley half 1 Hold with Special
Tool P208
4 Washer Adjust belt tension by
varying the number
washers used, The V-
belt tension is correct
when the belt can be
depressed 10 - 15
mm (0,4-0,6 in,) at
the center,
5 1
6 Woodruff key 1
7 Strap 1
8 Bolt 2
9 Fan housing 1 Align with dowel in | 1.7-2/4
crankcase and push
fully against it. Mar-
ker notch in fan hou-
sing faces down.
10 Nut 2 install wire terminals
for ground connecti-
ons between ignition
coil bracket and was-
her,
11 Washer 2
12 Lock washer 2
13 Alternator 1 Mark location of al- 1.8-2/1
ternator in relation to
fan housing, Align
marks and assemble,
14 Ground strap 1 Ground strap is con-
nected to crankcase,
15 Washer 1
16 Nut 6
17 Washer 5 .
18 Air duct 1 Mark installed loca- Install so that the
tion, upper blade faces
studs for ignition coil
mount (on fan hou-
sing).
Printed in Germany Alternator Type 914/6 1.7-2/3




9144

Removing and Installing

Alterpator

Removing
1. Remove hatlur}' EIEIII.I'II'J :h.ap.

2, PBemove carburetors with intake stacks,
ignition coil, and engine shroud
{sEC ANTOWA),

d, Hald V-belt pulley with Special Tool
P208 and loosen pulley retaining nut,
Take pulley off.

4, Remove air duct.

5. Detach wires B+ and D+ from alkernator,
pull connector plug off OF and D,

b, Eemoye :E'lahl.il:.E stra P

Installing

Align fan housing with dowel in crankcase and
push fully against it (sec arrow),

Caution

bake sure that all wires are correctly attached
f@ccording to wiring diagram), Make sure ground
strap b connected between fan housing and
crankcase,

Install and adjust V-belt,

Alternator Type 914 /4
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DISASSEMBLY AND ASSEMELYT

914/8

@
f

Tools

[ Designation Special Tools Explanation
1 Puller Leg length 150-200 mm
(G, B=T7.97)
2 Tube Vi 43R -
a Thrist piece VW 438 -
4 Thrist piece VW 410 =
b Thnut plece VW 411 =
i Supporting plate W A0k -
7 ¥=Block =
| Pipe section VW 421 -
L Pressing -in matrix for diodes Self-made ace, to drawing page 9
1,8-1/9
Altemator tester -
Ohmmieter without messuring o
bridge
Repair press Vi 404 -

Printed in Germany
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DIsASSEMBLY AND ASSEMBLY

14

5 &8 2

28 29 30 M

233

47

Printed in Germany
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914 DISASSEMBLY AND ASSEMBLY
Observe during
. . Spec.
No.] Designation Each
. Instr.
Removal Installation
1 Elbow connector 1
2 Screw for hose clip] 1
3 Thread connection | 1
for hose clip
4 Hose clip 1
5 Rubber sleeve for 1 Seat well
line layout to
engine sheeting
6 Wiring alternator 1
7 Suction cover for Mark installation
alternator position
8 Hex. nut 3
9 Spring washer 3
10 Rubber sleeve for 1 Seat well
suction cover
11 Hex. nut for B+ 3
connection
12 Washer 1
13 Washer 1
14 Serrated washer 2
15 Contact washer 2 Locking nose must
enter hole of positive
diode carrier
16 Plug housing, 2 Watch out for correct
3-pole position of plug in
housing
17 Seal for suction 1 Use new seal
cover
18 Positive diode 1
carrier
19 Positive diodes 3
20 Cheesehead screw 2 Do not damage insulation
in exciting diode carrier
when tightening
21 Connecting screw 1
for stator winding
22 Exciting diode 1 Remove complete

carrier

with diodes

Printed in Germany
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DISASSEMBLY AND ASSEMBLY

Observe during
. . Spec.
No.} Designation Each
- Instr,
Removal Installation
23 Exciting diodes 3 not removed
24 Seal 2
25 Negative diodes 3 Press out with punch Press in with self-made | 9
tool 1,8-3/9
26 Fastening bolts for | 2
positive diode
carrier
27 Fastening screws for| 2
brush holder
28 Washer 2
29 Spring ring 2
30 Alternator housing | 1 Make not of position
in relation to swivel
arm
31 Carbon brush 2 not available as a spare part
32 Pressure spring for | 2
carbon brush
33 Brush holder plate | 1 Observe layout 9
instructions for 1, 8-3/9
connecting cable
34 Stator 1 Caution! Do not Test 9
damage windings 1.8-3/17
35 Spring washer 1
36 Ball bearing, 1 Watch instructions Lubricate with Bosch
$lip ring grease F+1V34
31 Claw pole rotor Set carbon brushes back
prior to installation
38 Bearing plate 1 Mark position Press on claw pole rotor
of swivel arm prior to installation
39 Ball bearing 1 Depression should not
bearing plate point to ball bearing
40 Cheesehead screw | 2
41 Ball bearing, 1 Lubricate with Bosch
drive end grease F+1V34
42 Intermediate ring | 1
43 Pulley 1 Remove with puller
44 Housing screw 3
45 Washer 2
46 Washer 1
47 Nut M 14x1,5 1 Tighten to
3.5-4.0 kp
1.8-1/4 Alternator Type 914 Printed in Germany




914 DISASSEMELY AND ASSEMELY

Disassembling the Alrernartor

1 = Test alternator with alvernator tester EFAW 182
(Bosch) or Ohmmeter in accordance with test
inemrucrion: on page B 1. 4-1/1,

2 - Hold pulley in recesses provided and loosen
fastening nuts. Remove pulley {use three-
legged puller, 1f required),

A = Mark position ol swivel arm in relation
1o housing.

4 = Prior to disassembling the alternator, pull back
both carbong with a wire hook and arrest, The
carbons can be held down with the aid of the
presaure spring by pulling them wide enough
out of krush holder,

4 - Fress claw pole rotor with repair press and

suitable support out of drive bearing, holding
rotor in poeltion,

Printed In Germany Alternator Type 914 L. 8-1/5




14 DISASSEMBLY AND ASSEMEBLY

t = Press off ball bearing at slip ring end on repair
press using suitable flxture, The ball bearing
can aleo be pulled off with a claw=type puller
against inner race. When the ball bearing rust
be polled off at the outer race, a new ball
bearing must be insialled,

|

i = Prior to disassembling slip ting bearing still
further, test diodes with diode sester EFAW 152
{Besehy ar with an chmmeter,

Cautlond

The diede carrler should not rest against housing,
simce mis will falsify the messurements, Refer to
testing instructions on page 1.4-1/1

a = red plug
b - black plug

£ = Lomgen connecting line from B+ o exciting
dicdes on exciting dicde carrier, Unscrew
fastening screws for brush holder. The brush
holder can then be removed,

§ - Unsolder connections of positive diodes, of
negative diodes and of stator winding from
soldering strip of exciting diode carrier, using
pointed pliess = as shown in (llustration =
for dispersing hear,

Cleaning

The individual parts of the alternator may be
wathed with gasoline or trichlorethylene [iei)y for
short pericds cnly.

1.3-1/6 Alrernater Type 914 Printed in Germamy




dl4 MSASSEMELY AND ASSEMELY

Inspecting and Repalring Individual Parts of Alternator

1 - Test stavor with ohmmeter for earth shore eircudt,

4 - Test resistance of stator windings berween
phase cutlets. Resistance rating: 0.2 + 0, 02 12

Printed in Germanoy Alternator Type 914 1L E=1/T




gl4 LISASSEMBLY AND ASSEMBLY

J - Test claw pole rotor for body contace
[with alhmmeter),

4 - Measure exciting winding {fleld rotoen) with
retistance measuring switch, Resistanpce
ratng: 4, 0=0, 4 £}

Mote:

Slip rings chould be machined in a special shop
only, The minimum dia, is 31. 5 mm, the max,
permizible runoue 4, 03 mm and the rmax, per-
misgible mnout for field spider 4, 05 mm,

1. 8=1/8 Alternator Type 14 Printed in Germanmy



a14 DISASSEMELY AMD ASSEMELY

Remoaoving the Power Diodes

The required tools are shown in the illustration,

Astembling the Alternator

Only describing steps which must be given
special attentdon,

____________________ -
B _ = : U oqow
———————————————————— = =

— a ——

a = 100 mrn d - 13, 5 mm

b= 5 mm & = max, 18 mm

¢ = 1% mrm

Installing the Diodes

Coat dicde seat with silicon oil prior 1o
inzmallacion, Use pressing-in punch (self-made)
far installation,

Following the irstallation of the diodes, measure
all the diodes with tester EFAW 192 o with an
ohmmeter, Prior to imealling the exciting dlode
carrier, solder the three connectng lines of the
positive diodes from below to the exciting diode
camier, Use radio salder (rosin-core solder) onty!l

Upon installation of exciting diode carrier, solder
line outlews of stator winding, negative diodes as
well a: exciting diodes vo soldering swrip, Solder
carefully so that the negative diodes are not over-
heated.

Installing the Bruth Holder

Pull up carbons prior to installation and arrest.
Screw connecting line D+ to excldng diode carrier,
watching out for correct layout of line (arrows),

Frinted in Germany Alternator Type 914




Disassembling and Assembling 9146

TOOALS

!

Hr. Description Special Tool Ne. Rermarks

1 Plate Vi 402

2 Elock V' 408 8

3 Block 1T vwaz

+ Fipe Wi 421 - E;'El_rhm

b Fipe 'v'-.r 421 21,5 mm

i Thrust tube o W 4BD 2
(1 Puller - ' Local purchaze iterm

Frinted in Germany Alternator Type 914 /6 1.8=2/1




Dicassembling and Assembling

#1468

EE ¥ ST 9T O£ IE £2 BT
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Disassembling and Assembling

914/6

Note when Special
Nr, Description Qty Removing Installing instructions
see
1 Fillister head screw, 2
M 4x10
2 Lock washer 2
3 Washer 2
4 Fibre plate 1
5 Brush holder plate 1 Replaceable only as
complete unit with
brushes,
6 Brush 2 Not furnished as spare
part.
7 Spring 2
8 Bolt, 6 x 110 6 Mark original loca-
tion of drive bea-
ring, housing and
stator before disas-
sembly,
9 Lock washer 6

10 Intermediate ring 1 Collar toward bea~-
ring,

11 End plate 1 Press bearing out Press in with VW 402,

with VW 408 a, 412 and 423, making
sure that no dirt en-
ters the bearing on
the slip ring side.

12 Field rotor 1 9-1.8-1/8

13 Flat head screw 4 Secure with paint

M 4x156 after installation.

14 Bearing cover 1 Depression faces
field rotor.

15 Ball bearing 1 Lubricate with BOSCH
1v33 or similar lub-
ricant,

16 Spring ring 1

17 Ball bearing 1 Remove with puller  Use new bearing,
Install with VW 402,
412 and 459/2,

18 Nut, M6 4

19 Spur washer

20 Contact washer 2 Protrusion must rest
in the hole of posi-
tive diode carrier,

Printed in Germany
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914/6 Disassembling and Assembling
Note when Special
Nr. Description Qty Removing Installing instructions
see
21 Positive diode carrier 1 9-1.8-1/9
22 Positive diodes 3 Test after installation] 9-1,4-1/3
23 Washer 2
24 Nut M5 1
25 Washer 1
26 Insulating washer 2
217 Insulating sleeve 1
28 D+ terminal 1 Note location of
wire in relation to
exciter diode carrier.
29 Stator 1 Do not damage 9-1.8-1/17
windings.
30 B+ terminal stud M6 2
31 Washer
32 Insulating washer 4
33 Insulating sleeve 2
34 Lock washer 2
35 Bolt M6 2
36 Washer 2
37 Exciter diode carrier 1 1f one diode ist 9-1,4-2/2
faulty, replace com-
plete carrier.
38 Spacer bushing 2
39 Alternator housing 1 Before disassembling
mark position in re-
lation to end plate.
40 Negative diodes 3 Mount alternator hou- Test after installationy 9-1.8-1/9
sing in vise, 9-1,4-1/3
Drive diodes out with
a punch,
1.8-2/4 Alternator Type 914/6 Printed in Germany




Dicassembling and Assembling 91478

Alternator

Disassembling

1. Mark the position of the end plate, housing

and stator alip ring end to simplify reasembly.
Remove retaining bolts,

~—\'WdOBa

2. Press rotor oot with VW 408 (hold robor).

3. Remove slip ring end bearing with puller. Since
pressure is applied to the puter race of the bea-

ring during removal, the bearing cannot be
resed,

Printed in Germany Altermator Type 914 /8 1.8-2/5




9148

Dicassembling and Assembling

4. Test positive, negative and exciter diodes with
dicele tester before continuing dBasembly
(#=1,4=1/2, 1,4=1/3; D= matches the housing).

CAUTION

The positive dicde carrier must not touch the
huuslz'|5 fince Ehis will Ei\'e incorrect re iI-IIi-I:l!,S.

Exciter diodes are not replaceable individually
but only as a complete exciter diode carrier

assembly .

1 = B

2 = Joining point
4 = =

b, Loosen soldered terminal ends of positive dipdes
negative diodes, and stabor from exciter diode
carrier,

CAUTION

Use needle nose pliers as a heat sink to prevent
heat damage (see llustration),

Assembling

See 9=1,8-1/7 to 9-1.8-1/9

1. Press the slip ring end bearing on,

1.6=-2/8
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Disassembling and Assembling 91476

Z. Press the drive end bearing into place,

Prioted in Germany Alternator Type 914/8 1,8=2/7




914 OPERATION 914/6

Starter Description

Engines have a starter with an overrunning clutch dirve, This starter is a series-wound electric motor
which draws a heavy current to deliver a high torque, It is secured to the transmission housing at the drive
end.

When the ignition key is turned to the starting position, current is first supplied to the solenoid switch, The
solenoid moves the shift fork wich pushes the drive along spiral grooves on the armature shaft until the
pinion engages the ring gear on the flywheel. At this time the circuit from the battery to the starter arma-
ture is closed and cranking begins.

When the engine has started, the ignition key is released and the starter circuit interrupted, The starter
drive is disengaged from the ring gear by the return spring. If the key is not released immediately after
the engine has started, the overrunning clutch in the drive will prevent damage to the starter,

When the engine is running, a non-repeat latch in the ignition switch prevents the starter from being ope-
rated. Before the starting operation can be repeated the ignition must be turned off,

- Armature

- Field winding

- Solenoid switch
Battery

- Ignition/starter switch
- Holding winding

7 - Pull-in winding

Sy o WM
1

Printed in Germany Operation Type 914 - 914/6 2.1-1/1




914 LIST OF STARTERS 914/6
Typ From Chassis Number Starter Voltage u. Rated
Power Output
914
003 911 023 A 12V /0,8 PS
914/6
Printed in Germany List of Starters, Type 914 and 914/6 2.2-1/1




214 IMSPECTION PROCEDURE o1af6

Testing Starter {in Inscalled Condition)

A faulty starter should first be tested at terminal 50 of the magnetic switch {control ling) for the reguired
voltage of at least T Volt for pulling, If the voltage is under that rating, the electric system, and in
particular the lines of the starter circuit, must be cheched,

Testlng the starcer for pull at full bamery voltage can be done as follows:

1 = Lift vehicla
T = Bridge terminals 20 and 50 on starter with a line (of ar least 4 sq, mm section).

If the scarter meshes perfectly, the fault is in the line to the starter, I the starter does not mesh, remove
and chech,

Testing the Starter {in removed Condition)

Function and output of the starter can be checked on a starrer rest stand, The following tests provide
adeguate information concerning the cordition of the starter:

1 - Idling test

Z = Load rest

4 - Short circult test

4 = Meshing of pinion under load

The values of the test value chart refer to the use
of 135 Ah battery. Be sure that no weaker battery
[z wsed on starter test stand,

The above test sequence should be rmaintained to
prevent any faulty measurements by heating of the
starter or battery discharge,

Idling Test

Flace starter on vest stand and adjust pinion for correct distance to ring gear of braking fixture, The
meshed pinion should enter the flywheel teeth with its entire tooth width.

Connect starter = terminal 30 = to battery + and test stand control line to terminal 50 of magnetic switch,

During the idling test the starter is operated in such a manner that the pinion is in full mesh with the
flywheel teeth and the flywheel is not braked, These measurements determine the speed, the power input
and the battery voltage (refer to test values),

During idling operation, the starter speed should be high and the power input low, This will indicate that
there is no winding or earth short eircuit and that the armature rotates easily in it bearings,

Printed in Germany Testing the Starter - Installed/Removed 2 3-1/1
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14 INSPECTION PROCEDURE 914/6
—
Load Test
For the load test, the starcer i3 braked from idling to a given speed (approo, 1,000 rpm) by means of the
braking fixture of the rest stand. During this test the power input and voltige are measured, The load test
should net ake longer than 10 seconds,
Insufficient battery voltage or an excessively heared starter will resulr in a lower speed,
This test also permits inspecting the pinion for proper meshing in and out, Under light braking the pinion
sheuld mesh in and out acewarely when the starter is switched on o off,
Shart Circuit Test
During the short circwdt test the starver-driven flywheel is braked momentarily 1o a stop, The test should
not take longer than 5 seconds,
The short circult power input is a power rating for the beeak-away torque created by the martes, The
torque deperxds on the power Loput,
Release brake Immediately after reading the measured values, Switch off starter only then, —

Z.3-1/2 Testing the Starter - Installed/Removed Frinted in Germany



A4 INSPECTION PROCEDURE Bl4f8

Testing the Magnetic Switch

For judging the two colls of the magnetic switch anly the power input need be measured, For this purpose,
an ammeter and & bamery are connected to the switch in accordance with the drawing.

The vest values are listed in the test valoe char E 2,4-1/1,

Magnetic switches with defective pulling or holding coil cannot be repaired,

1 = Testing the pulling coil Cc D
2 = Testing the hobding coll, Bamery negative pole M
is thereby placed against switch howsing (shown by dotted line)

A = Ammeter

B - Batrery

C = Draw=in winding
Il - Holding winding
M - Magnetic switch

Frinted in Germany Testing the Magnetic Switch o 8-041
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914

TROITBELE DIAGNOSIS

Bl4/6

Trouble

Cause

Remedy

Starter does not turn
when starter switch
is actuated

Switch on light for rest!

q =

Lamp does not light up.
Cable or earth connection
interrupted, Battery discharged

Test battery cable and
connections, Measure barery
voltage and charge, if required

b - Lamp lights up, but suddenly b = Clean battery poles and
extinguishes when starter switch terminals, Establish reliable
is actuated. Insufficient corrent flow connection between batrery,
as a result of loose or oxidized starver and earth,
connections

¢ - Lamp lights up, but is elowly getting | ¢ - Charge bartery
darker when starter switch is
actuated. Battery discharged

d - Lamp lights up brightly. Bridge d - Repair brake, replace defective
terminals 30 and 50 on swarter parts
starter Is running. Line 50 to
starper switch is interrupoed,
starter switch defective

€ - Lamp lights up brightly. Magnedc e = Replace magnetic switch
switch pulls: Loosen battery cable
from verminal 30 oo starter and
comnect directly to contact screw
for bridge connection, Starter begins
to run, Contacts of magnetic switch
Wim of contaminaced

Starter does not rotate | 8 - Carbors bind a = Clean carbons and guides of

when battery cable is brsh holders

placed directly against | b - Carboms worn b - Replace carbons

contict serew to bridge | e - Springs slack, carbons suspended c = Replace springs

conmection d - Collector contamisated d - Clean collector
& = Collector scored or burnt e = Recondition starter armanuse
f = Armature or field coils defective f - Recondition starer

SLarter rotites too a - Bartery discharged a = Charge battery

slowly or does not b - Insufficlent power flow as a result b - Clean bawery poles and

crank engine of loose or owidized connecdons terminals, tighten connections
¢ - Carbons bind ¢ = Clean carbons and guldes of

brush holders

d - Carbons worn d - Replace carbons

g - Collector contaminated e = Clean collector

f = Collector scared or burnt f - Recondition starter armature

g - Armature or field coils defective # = Recondition starcer

Starter meshes and a = Drive pinlon defectve a - Replace drive pinion
pulls, engine does not | b - Ring gear on flywheel defective b - Refinish ring gear or replace
rotate or only in jerks flywheel, if required
Drive pinion does a - Drive pinion or threads & = Recondition starter
not mesh out contaminated or damagesd
b - Magnetic switch defective b - Replace magnede switch

Printed in Germany

Trouble Diagnosis Type 914 and 914/ 6

2. 5-1/1




4 REMOWVING AND INETALLING 9146

Removing and Installing Starter

Caution

[Dsconnect battery ground steap before removing  and installing starter.

Type 914

The starter is fastened I:-:.- two bolts, The vpper boll s accessible frasrm the EILE.jIIL‘ -:'-::-n':pn.rh1:e:||1 rgng;ine."
transmission mounting bolt).

Mote the following during installation:

1. Place the long mounting bolt into the mounting bracket hole and together with starter into e
transmission housing.

. After installation, seal the contact surface of the :rh‘lulltill& bracket and transmission hl:|l_l_ll_|1ﬂ
with VW I sealing compound or similar.

3. Make sure connéctions are clean and !jEJII:.

Type %14/6

1. Disconnect I.1:|l1.r_'|:_g,' 5.r|:|uulJ slrap and re-
move cable from starter,

o, Remove upper r|-_'r.'|i.|:|:i|1g balt of starter
using Allen head socket drive adaptor,
U=joint, and extenzion bar [upper bolt
is an 8 mm Allen head typel.

Note

It may =t necegary to xlih".'lli_':.' lower the trans-
mission/final drive assembly.

After installation, fastéen stacter cable to soléenoid
housing with a hose clamp,

Printed in Germany Remowving and Installing Starter and Solencoid 2. 6-1/1




914/6 REMOVING AND INSTALLING al4

Removing and Installing Solenoid
[ Starter rermoved)

Removing

1, The solenoid switch pull red can be pulled
out of the operating lever easier if the pinion
is pulled forward and to the right at the same

time.

2. A faulty solengid swilch should be replaced,

Installing

1.  Make sure rubber gasket on starter mounting
brackel is properly seabed,

e Piall upuru‘.jut; lever & far back as J’.\Qﬁsihlﬁ: Lo
allow installation of solenodd switch,

d.  Eeal joint between solenoid switch and mowen-
1.LI'|.5 brackel with ' 3 iE-‘]]i.ill: 5 |_'|r||p|:|u|'|-;L

& =13 Pemowing and Installing Starter and Solencid Printed in Germany




DISASSEMBLING AND ASSEMELIMG #1468

TOOLS
Mr. Description Gpecial Remarls
Tool Mr,
1 Thrust plate VW 401
2 Punch W 411
4 Tube Vi 418a 41,5 mm {1, 24 in) dia,
Printed in Germany Starter Bosch 003 511 083 4 2.7-11




914 DISASSEMBLING AND ASSEMBLING 914/6
No. Description Qty. Note when Special
instructions
disassembling assembling see
1 Nut 1
2 Lock washer 1
3 Screw 2
4 Molded rubber 1 insert tongue of rubber
into cutout in pole
housing
5 Disc 1
6 Solenoid 1 pull pinion toward test currentconsumption| 9-2,6-1/2
front of switch and check 9-2.6-1/2
that core moves freely.
Seal.
7 Solenoid return spring 1
8 Fillister head screw 2
9 Washer 2
10 End cap 1 seal 9-2.7-1/6
11 Sealing ring 1 if damaged, replace
12 C-washer 1
13 Shim note quantity of shims adjust armature axial
play to . 004-,006 in,
(0,1-.15 mm)
14 Housing screws 2 seal with housing sea-
ling compound D 3
15 Washer 2
16 End plate 1 check bushing, replace ground connection to
if necessary, use pole housing must be
VW 401, 411 and 418a clean. Seal after in-
stalling.
17 Brush holder 1 ensure correct position
of retainer and good
ground connection to
end plate.
18 Negative carbon brush 2 check for broken, brushes must be able
dirty or unsoldered to move slightly in
brushes, holder. Replace only
in sets,
19 Positive carbon brush 2
20 Retaining spring 4 lift with wire hook brush pressure approx.
2.6 1b. (1200 grams)
21 Rubber grommet 1 ensure good sealing
Printed in Germany Starter - Bosch 003 911 023 A 2.7-1/3




214/6 DISASSEMBLING AND ASSEMBLING 814
Hao. Description ity Mote when Special
instructions
disassembling amembling 2
22 Pole housing 1 ensure good ground
connection between
end plate and drive
end plate.
3 Field winding test for open circuif ,
replace bumt winding
24 Insulating washer 1 bears againgt brush
halder
a5 Thrust washer 1 bears against eomrmu-
tator
6 Armature 1 radial runout . 002 in. test for short clrenit to
(0,05 mm), minimam  ground, check soldered
diameter 1.318 in. locations between seg-
(33. 6 mm]), if neces- ments and tabs, Install
sary undercut segment armature and engaging
insulation , 021 in, lever.
{0.E mm}.
T DPEra![nE sleayve 1
24 Engaging lever 1 if engaging lever bent,
fit new one,
2 Engaging spring 1
a0 Detend balls 10 Insert with lithinm
grease
a1 Dirive pinlon 1
az Pin 1
a3 Lock washer 1
a4 But 1
a5 Drive end plate 1 seal joint between g=-2.7=1/5
solenald switeh and
pole housing.

ly.

Eemoving Overrun Cluteh

1 - Removing drive pinion:

2 - Installing drive pinion:

Press operating sleeve against drive pinion and
pull both off armature shaft by turning them slight-

Hold armature in vise, then push drive pinien and
operating sleeve on armature shaft uniil the balls
locate in the detent in the armature shaft. After
releasing the drive pinion it must move freely on
the armature shaft.

2,7-1/4 Starter - Besch 003911 023 A

Printed in Germany




914 DISASSEMBLING AND ASSEMBLING 914/6

3 - Testing armature and field winding:

Damage to the armature and to the field windings is not often visible, The armature, commutator and
field windings are tested as on the DC generator. The windings must not be turned or unsoldered and they
must not project above the pole shoes. Check windings for breaks, particulary at the connections.

4 - Check brush holder for short circuit.
5 - Check armature for winding short circuit and/or short circuit to ground.

6 - Starter bushing:

Worn bushings must be replaced. The bushing must iy
be flush on the inside. Use a suitable drift to press <
the bushing in and out,

When replacing the sintered metal bushing and the
seal, the rivets in the mounting should be repla- -~
ced by screws. Peen the screws.

4 Fillister head screws M 4 x 10

4 Lock washers

4 Nuts

7 - Center the seal with a centering pilot.

8 - To prevent damage due to water, the follo- £ £
wing locations should be sealed with VW housing K
sealing compound D 3 &
A - Holes for end cap screws. I Inn
B - Holes for housing screws. -
C - Joint between pole housing and end plate.
D - Joint between pole housing and mounting

bracket.
E - Holes for solenoid switch screws, =
F - The sealing surface between solenoid switch

and mounting bracket should be sealed with

VW plastic sealing compound D 14, A B C D

Printed in Germany Starter - Bosch 003911023 A 2.7-1/5




914 GENERAL DESCRIPTION 914/6

Sealed Beam Headlights

The reflector, filament, and lens are incorporated in a single unit.

In the low beam, the filament is located above and to the right of the focal point. The reflecting zone lo-
cated behind the focal plane directs the light upward. For this reason, only flat reflectors of greater focal
length can be utilized. The sideward positioning of the filament has the effect of directing the light rays
toward the right side of the road toincreaseits illumination.

a = Highbeam

b = Low beam

Printed in Germany Type 914 and 914/6 Headlamps 3.1-1/1
(USA only )




914 GENERAL DESCRIPTION 914/6

Headlamp Motor Circuit

T T,
| T
e
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L 30 =6 56b  56a
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Explanation;
1
— 1 - Headlamp push switch
5?:2 { <5* _AE):EG 2 - Brake relay for motor left
= |t 3 - Brake relay for motor right
57 Qg si12 4 - Headlamp motor left
58R OLJ TILYyY 130
Ty °_¥D s8L 5 - Headlamp motor right
< .
St
e T
===1

Function

The headlamp push switch is provided with an additional changeover contact (terminals 30-30b and 30-K).
When the headlamp switch is actuated (position I parking light or position II main beam) its terminal K is
connected to terminal 30 and terminal K of both motors is therefore connected to positive voltage, The
two slide contacts K and 86 of the motors then permit the two brake relays to attract,

Their contacts 87 and 30 will start the motors, The will run for half a rotation and will thereby open the
headlamp flaps. The switch segments installed in the motors will thereby arrive at a position in which the
slide contacts 86 can no longer receive voltage from contact K and the relays will drop out, The relays will
then close their normally inoperative contacts 30-87 a and will thereby connect terminal 30 of the motors
to earth, The motor armatures are now short-circuited, As long as the motor armatures are still in rotation,
their short-circuited windings will induce a current, with its magnetic field opposing the field of the
permanent magnet (field magnet of motor), This will result in a braking effect which will cause the
armatures to stop immediately. When the headlamps are switched off, terminal 30b of the headlamp switch
receives a positive voltage. As a result, the terminals 30b of the headlamp motors are also energized,
Since the motors have rotated by half a revolution from their inoperative position into the position, in
which the headlamps are exposed, the switch segment of the motors is in a position in which the sliding
contacts 30b and 86 are bridged. The brake relays can now attract and the motors are energized for

running half a revolution,

The switch segment will then be again in its inoperative position, this means, that there is no longer a
connection between the slide contacts 30b and 86, The brake relays will drop out and will brake the
motors by short-circuiting their armature windings as already explained above,

Printed in Germany 3.1-2/1
Functional Description - Actuation of Retractable Headlamps




914 GENERAL DESCRIPTION

H 4 - Headlamps

Beginning with 1973 models, Type 914 vehicles are optionally equipped with the halogen H4 headlamps,
providing that regulations do not prohibit their use in the given country of destination,

The H4 lamp is designed in the conventional way, that is, both filiaments (high and low beam) are
accomodated in a common bulb, The power rating is 60 watts for the high beam and 55 watts for the
low beam, Halogen lamps have approximately twice the light density of the conventional automobile
bulbs, This provides a much better illumination of the roadway, although the possibility of blinding
oncoming vehicles is also considerably greater,

To keep the blinding aspect at a minimum, H4 headlamps must be equipped with more exactly designed
lenses and reflectors, It is also not permissible to install the H4 bulbs into headlamps of conventional
design, For this reason, the base of the H4 bulb has been so designed, that it can be used only in the H4
headlamp units,

Subsequent installation of the H4 headlamps in Type 914 and 914/6 vehicles is possible, providing
that instructions given on page 3,2-2/3 are followed,
Conversion is permissible in pairs only,

Printed in Germany - XII, 1973 3,1-3/1




a4 HEADLIGCHT S

214/6

TOOLS

Hr. Description Special Toal No Remarks
1 Aiming device
2 Multiple cross wrench VW BT41 Lacal pu::h;_te item
Printed in Germany Tools (for installing and adjusting Type 914 2.2-1/1

and 91476 headlights




a14 HEADLIGHTS 914/6

Retractable Headlights

Bemoving
1 = Turn on the lights so that the headlights pop up.
2 = Disconnect battery ground strap,

3 - Remove three retaining screws rom the fiber=
glas shrowd and lower shroud.

4 - Remove the three l.a:u:lp IEI:i].i]IiI:IE SCrews (see
arrows), Do net remove the two adjusting screws.
Remove Fl-'-'-H. and take oul lamp,

Installing

Install in reverse order,

Retractable Headlight Motor

ﬂEI:I'II.'I'.Ii.I:IB

1 - Raise ]I.EH.IH.J'.E['I!S I::.I hand, us:iﬂE wheel in tool
kit

2 = Bemove ﬂﬂ['l.lﬂ.tll'l.ﬂ lever from motor. Use a
puller if necessary,

3 = Bemove three headlight motor retaining screws
and withdraw molor,

4 = Remove grou nd screw.

& = Headlight motor wiring color code: red to red,
blue to grey, black to green,

Male

The he n.lIli.Etl.i maolor cannot be repn.ired,

Frinted in Germany Eemoving and Installing Headlights and 3.2-2/1

= I, 1972 Retractable Headlight Motor Type 914 and
8l14/6 Concealed




914,46 HEADLIGHTS a14

Inatalling

The beadlight motor must be brought into the headlight raised position before installation.

Connect the brown wire {with connector) to ground, Connect hot (positive wire) to the red and blue wires
&t the same time. The motar will ran to the "raised™ position and stay in that position.

If the motor should oot run, determine if it already was in the “raised™ position. This can be done by con-
necting & hot wire to the black and red wires at the same time. This causes the mator to run to the
"lower" position; reconnect wires to bring the motor back to the “raised"” position,

The relay switch, Part Number 901,615, 109,01, must be in itz socket during thiz procedure. See illustra-
tion for position of the actuating lever,

4.2-2/2 Installing Retractable Headlight Motor I, 1972 - Printed in Germany




ol4 HEADLAMPS 914/

Retractable Headlamps

Remaoval

1 - Running retractable headlamps up by actuating
the headlamp switch,

2 = Ddsconnect batiery earth connection cable,

% - Loosen three screws of front panelling (plastics)
amd remove panelling,

4 - Lomsen two screws of rear panelling and remove,

& = Remove rubber cover on bulb socket and pull
lines from contacts,

& - Locsen three screws of headlamp (arrows) - not
the two adjusting screws - and then remove
headlamp.

Installation

Proceed vice versa for installation. Connect lines
according to wirlng diagram,

Retractable Headlamp Motor

Remaval

1 = Run retractable headlamp completely up by
means of hand wheel {arow) (service tools).

2 - Pull crank from retractable headlamp motor,
uge Kuko puller, if required,

3 = Unscrew three fastening screws for headlamp
motor and remove headlamp.

4 = Lotsen earth connecdon screw,

4 = Connection of headlamp cables: red to red,
blue to grey, black to green,

The headlamp motor cannot be repained,

Ingtallation

Put mator into "up™ position of headlamps prior to installation - procesd as follows: Connect minus to
beown line (cable shoe), plus simultaneously to red and to blue line, Motor will run into its end position
and remain there autematically. If the motor does not sart, see if it has been in i end position already,
This is done by connecting plus to both, the black and the red line, which will cause the motor to run inte
the position "down®. Then let engine run again into pasition "up®. For this purpose, the standard relay,
spare part No. 201 615 109 01, must be inserted into the relay holding bracket, For posidon of crank
refer to {llostratian,

Printed in Germany 8. 2-2/14
Retractable Headlamps and Retractable Headlamp Mortor
Removal and Installation Type 914 and 9146




ld HEADLAMPS

H4 - Headlamps

This headlamp does not differ from the formerly
used type in outside dimensions, mounting, or
adjustment specifications, The headlamps should
always be adjusted with greatest care and with the
aid of an optical headlamp adjuster,

Replacing H4 Headlamp Eulh

1 - Remove headlamp

2 = Withdraw '!-?!-I:I|¢ connechor

3 - Push dust boot back

4= I.“.:-;un;._'a;.-u retaining ':|'|ri|:|!:'.': and take the bhulk

aul,

Make sure that the bulk is properly scated upon
reassembly, The plass sphere must be completely
clean and free of grease; always hold the bulb by
its base |.1|:|I:|l_

Mote the following points when converting vehicles
o the H4 headlamp syslem:

The formerly used black mbber dust boot must be
replaced with a red one (better heal resistance),
Alen, only the polyamide-colored 3-pole
connector may be used, The formerly used, trans-
parent connecior must be replaced,

Printed in Germany - X1, 1973 3,.2-2/3




ai4 HEADLAMPS

914/8

Halogen Driving Lamps

Removal

1 - Femove front bumper and grill (see Group 8).

£ = Remove lamp retaining screw and take lamp
out

3 = Remove refllector retaining screw, Withdraw
reflector from lamp housing and detach wires,

Installation

Install in reversed order of the above, subsequent-
ly adjusting the lamps (see page 3. 2-10,1).

Removing and Installing Halogen
Driving Lamp Bulbs

1 = Remove reflleclos |.'vE1.aj.|.'|l|:|_gI screw [accesible
through depression in bumper, below lamp)
and withdraw reflector from ]n.rnp.

2 = Unenap bulb retainer and take bulb out,

When installing the bultk make sure that the lo-
cating pins come to rest in their seats in the bulb
sochet,

Printed in Germany Removing and Installing Type 914 and 914/6 Halogen
= XVI, 1574 Driving Lamps and Bulbs

3.2-31



HEADLAMPS al4

AUXILIARY DRIVING LIGHTS OR FOG
LIGHTS - 1375 MODELS

Eemoving and Installing

1 = Remove bumper (see Group 8),

I = Remove 1i.ifl‘l1.'l from h""“F' &f,

Loosen mounting screw at base of light o aim
lights, It is accessible through the square opening
undemeath the bumper

39 =g/ XVI, 1874 -  Printed in Germanmy




B4 HEADLAMFS G146

ﬁjmjng Headlamps with Hendlamp Adjuster [Rail T‘."l"':}

When using headlamp adjusters of other makes, the operating instructions of the manofacturer must be
observed, Headlamp adjustmenss obtained with such equipment must meet legal regulations,

Headlamps with Asymmetric Dimmer:

Complete adjusting steps in the sequence below:

—

- Position vehicle as vertically as possikle in

relation to adjuster.

Check sper:i{icd tire pressure and correct,

If required.

3 = Load vehicle with one person or 70 kg (154 1k)
on driver’s seat,

4 - Push vehicle back and forth several feer 20

that suspension conforms to load conditions,

Move adjuster in front of the headlamps and

set distance between the focusing lem in che

oplics carrier and the he:ldLamp to approx,

250 mm (1% in. ).

Move adjuster in from of the vehicle center

amd switch on light beam projector.

Direct light beam left and right o one

prominent peint of vehicle each {for example

upper edges of retractable headlamps), The

aiming is done by losening the pedal lever

on the column guide,

8 - Move adjuster in front of headlamp and align

io headlamp center. The deviation of the

optical axis (headlamp - optical carier) may

amount e max. 30 mm (1. 18 i} vertdeally

or laterally. Ser inelination of headlamp on

scdle of knurled disk to 10,

]
[

=n
i

=1
]

9 - Adjust headlamps with dimmer switched on,
Corrections with |IiE|‘I heam cngaggd iare not
permitved. Remowve front plastic cover on
I'.EalE'I:].:u:lp.
Printed in Germany 3.2-19/1

Alming Headlamps with Headlamp Adjuster Type 814 and 9146




914 HEADLAMPS 914/6

A - Vertical Adjustment

Adjust headlamps vertically in such a manner
that the border line between light and dark ;
runs at the left of the adjusting cross
horizontally on the adjusting line.

B - Lateral Adjustment

Adjust headlamps laterally in such a manner
that the border line between light and dark
runs along the sloping line {15¢) ard the
break in the border between bright and daik
is accurately in the center of the focusing
Cross.

Note:

With the border line between bright and dark of
the dimmer accurately positioned, the center of
the high beam should be on the focusing cross,
The permissible deviation is 10 mm (0.4 in.) to
the right and left, 7 mm (0. 28 in.) toward the top
and 5 mm (0. 2 in.) to the bottom.

3.2-10/2 Printed in Germany
Aiming Headlamps with Headlamp Adjuster Type 914 and 914/6




14 HEADLAMPS bl4/a

Halogen High Beam Headlamps

The high bearn is adjusted with the retractable headlamps covered. In addition, the general instructions
on page 9 3. 2-10/1 apply.

Align adjuster to center of high beam. Set inclipation scale to 10. The center line of the high beam
should be against the upper focusing cross, thar iz, when the luxmeter indicates max. light intemity, The
high beam radiaves parallel 1o the lane,

Halogen headlamps can be adjusted vertically only, not laterally.

Measaring the Light Intensity

The adjuster is provided with & luxmerer o measure the light intensity, Measurments in L light units
must be made immediately after inspecting and aiming the headlamps, because the headlamp adjuster
should not be readjusted for thar purpose,

Light Intensity for Dimmer

1 = Push burtton on luxmeter, The dimmer ringe
of the measuring unit 1= switched on. The
needle of the luxmerter should remain in the
gresn range, If it is in the red ra nie of the
scale, the light intensity 1= above the
permissible rating for the dimmer.

1 = Push button 4 - Scale for high beam
2 = Luximeter 4 = Scale for dimmer

Light Intensity for High Beam
fim R-Etra.r_'li.nt; Headlamps and in ]{alu!.-Eu ][e.&d]ﬂ.mp.‘:]

1 - Adjust headlamp adjuster in such 8 manner that the center of the light beam strikes exactly againse
the pheto-electric diode of the luxmeter (directly behind the upper focusing cross of the measuring
screen). The unit is correctly adjusted when the luxmeter indicates the max. light intensity,

2 - The headlamps are in order when the needle of the luxmerter is in the green scale range when
|'|:|Ea.:||.ri.1|g,

When the green scale range i3 not arained, check headlamp system,

Faults in Headlamp System

A - Excessive Voltage Drop
If in spite of accurate aiming of the headlights, the light effect e insufficient, check the voltage on
the headlamp connections, The reason for weak headlamps is often an excesive voliage drop caused
by loose line connectlons, defective switch contacts or bad earth connection, The fusebox can also
be the cawse of excesive voltage drop as a result of correding transition points between the fuse and
the holder. Ata voltage drop of only 10 % the light intensity will drop by approx, 30 %, The voltage
drop in the headlamp lines should generally not exceed O, 8 Valr,

b - Bulb not in Order
Anather cause of unsatisfactory light may be the position of the filament in the bulb. The bulb or the
socket can also be badly imseried.

Printed in Germany 3.2-10/3
Alming Headlamps with adjuster / Measuring Light Intensity




914 : HEADLAMPS 914/6

Aiming Headlamps without Adjuster

The headlamps can be aimed by using an adjustable, vertical surface. The test surface should be light in
colour and must be provided with markings for the centers of the headlamps and a marking for the border
line between light and dark, '

Headlamps with Asymmetric Dimmer (in Retractable Headlamps)
Observe the following instructions prior to and while completing adjustments:

1 - Position vehicle 5 m (16. 5 ft.) from test surface on level ground.

2 - The test surface should be vertical in relation to the direction of driving and the separating line should
be parallel to the base of the vehicle,

3 - The tires should be inflated to the specified pressure.

4 - Move vehicle several feet back and forth to settle suspension.

5 - Check headlamps individually. Always cover the other.

6 - Aim headlamps vertically and laterally with the dimmer switched on.

7 - Load vehicle with one person or 70 kg (155 1b.) on driver's seat,

Aim headlamps with the dimmer installed.

a-Vertical Adjustment
Aim headlamps vertically in such 2 manner that the border line between light and dark to the left of
the focusing cross proceeds horizontally along adjusting line,

b-Lateral Adjustment

Aim headlamps laterally in such a manner that the border line between light and dark proceeds along-
side the sloping line (150) and the break of the border line between light and dark is accurately in
the center of the focusing cross.

A

—tee C [p—

a - Distance from center to center of rectractable headlamps = 1,070 mm (42 in. ).
b - Height of headlamp center from ground (separately determined for each vehicle).

c - 1% of distance, wall to vehicle, at 5 m (16,5 ft, ) distance = 5 cm (2 in.).

Printed in Germany Aiming Headlamps without Adjuster 3.2-18/1




914 HEADLAMPS 914/6

Halogen High Beam Headlamps

The high beam is adjusted with the retractable headlamps covered. In addition, the general instructions
9 3,2-13/1 apply.

When adjusting the high beam, dimension ¢ of the drawing on page 9 8,2-13/1 is not applicable. The
center of the high beam is at the intersection of the heigh of the high beam center from the ground,
dimension b (newly determined in each case) and the distance of the two high beam headlamps - 1130 mm
(44. 5 in,).

Note:

The high beam headlamps are adjustable only in height, but not laterally. Loosen fastening screw of
headlamps for making adjustments,

3.2-13/2 Aiming Headlamps without Headlamp Adjuster pPrinted in Germany

SN




914 BLINKER AND SIDE MARKER LAMP FRONT 914/6

Description

The front blinker and side marker lamps are installed in the front side members. The rear blinker lamps
are in the brake-blinker-tail lamps. The blinker switch with automatic cancellation is installed in the
steering column switch (914) or in the BAL-switch (914/6). When the blinker switch is actuated with the
ignition switched on, the electronic blinker warning lamp relay controls the pulses for the blinker lamps,
In combination with a special warning lamp switch this relay permits the simultaneous switching of all the
blinker lamps on the vehicle, independent of the position of other switches and also while driving.

If the blinker switch is actuated with the ignition disengaged, either the lefthand or the righthand side
marker lamps are on (parking lamp).

The two indicating lamps for the blinker system are installed in the time clock. They indicate, which
directional blinker is switched on, With the warning lamp system switched on, one indicator lamp in the
pull knob of the warning lamp switch indicates the function of the warning lamp system. When the
warning lamp system is actuated with the ignition switched on, the indicator lamp for the blinker syste-
in the speedometer will light up.

The separate turn signal lamps have been discontinued effective with the 1974 models,

The turn signal indicator, located in the tachometer unit, lights up whenever the right or left turn
signals are actuated.

Printed in Germany Description Type 914 and 914/6 3.3-1/1

Xiv, 1973




a4

BELINKER AND SIDE MAREER LAMPS FRONT

914/

Blinker and Side Marker Lamps Front

;-

Special
Oheerve durlng [nstrucrions
Heo| Designation Each | Removal Installatlon refer to page
| Cheesehead 2
screw
2 Window 1
3 Rubher seal 1 Glue with original W
profiled rubber glue

4 Bullk 12 W21 W 1
4 Bull 12 ¥/5 W 1

Printed in Germany

Removal and Installation Type 914 and 9146

3 3-2N1



al4

BLINKER AND SIDE MARKER LAMPS FRONT Fl4/6

Special
Observe during [nstructions
Nao, | Designation Each | Removal Installation refer o page
i Lamp carrier 1
1 Fa&:enjn_g n'_"la.rn]:- 1
8 Spring washer 1
9 Washer 1
10 Hex. nur 1 3, 3=2f3

Earth contact {31)
Side marker lamp contact { 58)
Blinker lamp contact (48 BSL)

Blinker and 5ide Marker Lamp
Eemoval and Installation

1 - Locgen two screws of window and remove,

2 - Loosen serew nut (SW 10) (nslde fender, Pull
of f spring ring and washer.

3 = Remove fastening clamp,

4 - Pull out blinker amd side marker lamp in
forward directlon, Pull rubber sleeve and line
from socket,

Froceed vice versa for Installation, Spry contact
lugs with contact speay, if required, Lamp sockens
are not exchangeable,

a.a-2/2

Removal and Inscallation Type 914 and 314/6 Printed in Germany




Gl4 BRAKE, ELINKER AND TAIL LAMPS WITH BACKUP LAMPS B14/d

Brake, Blinker and Tail Lamps with Backup Lamps

The two wiple chamber il lamps (SBER) with
built-in bacloup lamps are imstalled in the rear side
members and the rear end panel,

1 - Backup lamp

2 = Reflector

3 - Parking and brake lamp
d = Blinker i.n.1:|p

The 1lusiration shows the righthand tail lamp, the lefthand tail lammps is a mirror image,

Printed in Germamy Kemoval and Installacion Type 914 and 914/ 6 3.4-111




Hl4 BRAKE, BLINKER AMD TAIL LAMPS WITH BACKUP LAMPS #14fd
Observe during Spec,

Mo, | Designatlon Each | Removal Installation Inste,
1 Bulb for brake 1 Do not ouch Watch out for good

and parking lamp reflectors contacty install only

L 12 Vi21/5 W bulbks as indicaped

by bulb bracket

2 Bulb for backup 1

lamp RL 12 ¥/21 W

3.4-1/3

| Bull: for blinker 1

lamp {yellow)

E 12 ¥/25 w
4 Plasde nuts for 3 Tighten carefully

window attachment
] Window for SBBR 1 Watch out for pood

lamps seat of rubber weal
i Bulb bracket 1 Pull off lines, Rubbar seal for

locsen 4 window should fit
fastening nu well

T Recess for bulb 1

bracket
8 Motched washers 4
] Fastening nuts 4

for bulb bracket

Replacing Bulbs

Loosen three plastic nuts from trunk end and pull
oul window toward the rear,

3.4-172

Eemoval and Installation Type %14 and 9148

Printed in Germany



BRAKE, BLIMKER AMD TAIL LAMPS WITH BACKUP LAMPS 9146

£
F

Installacion of Bulb Bracket

1 - Use original VW profliled rubber glue for glueing

rubber seal,

2 - Spray contacts at central poing with contace
spray, if required,

1 = Tail light contact

2 - Brake light contact
3 = Backup light contace
4 = Earth contact

9 - Blinker light contact

The contacts of the lefthand tail light are arranged in mirror image.

Prioted in Germany. Removal and Installation Type 914 and #1446 3,4=143




a14 ADMMTIOMAL LIGHTING EQUIFMENT 91448

License Plate Lamp

2
3
4
-
Observe during e,
MNe, | Designation Each Removal Insrallation Iristr,
1 Bulk bracket 1 Loosen 2 screws, remove Connect lines and
window, lomsen felt ingert bulb bracker,
lining inside trunk, while pulling up lines

push limes and bulb carder| from inside munk
outwirds and pull lines
fromn contacts

2 Bulk 1
12 v/ 10 W

3 Rubber seal 1 Watch out fir correct
and tight seat

4 Wind o 1 Irzert correctly into
rubber seal

5 Cheesehead screw | 2

Printed in Germany 3. 5-1/1

License Plate Lamp, BEemoval aod Installatien Type 914 and 91476




9 4 ADDITIONAL LIGHTING EQUIPMENT 914 /i

Interior Light

The interior light is located in the backrest amembly between the seats. [t can be turmed on or off by a
switch in the light or, by the door contact switches (when the light swilch is in the upper position).

Replacing Bulb
1 = Remove battery ground strap.

Z = Insert tip of screwdriver behind lamp housing,
FI.I5|:| :Elbi:li.ﬁu i:l-rillﬂ. back, and |'|u'II the 'Il!;hl
assembly out of its seat in the backrest,

3 - Replace bulh, Make sure that it makes proper
contact.

Install in reverse order. Insert the assembly into
place with the spring side first, Make sure ground
connections ane seCure.

Daeor Contact Switches

Both door contact switches in the door posts turm
the interior lamp on avtomatically whenever ei-
ther door is opened providing the light switcl in
the interior lamp is in the upper position.

Remaving and [nstalling Door Contact
Switeh

Remaove one screw and take out door contact switch,
hemove the wire. When installing, make sure, that
Ehe gwitch has the proper ground connection,

Printed In Germany Removing and Installiog Interior Light and Door Centact 3, 5-2/]
-1, 1972 Switches in Type %14 and 914 /6




14 ADDITIONAL LIGHTING EQUIPMENT Bi4/6

Luggage Compartment Ligh

F'he luggage compartment lamp has no separate
switch, The lamp is connected to the license
plate |i,_!"|1'= and comes on with the pa rkln:._: ||:_'|"|1;.

and hesdlights

-1
— 1 = Bulb carrier
p Bulby, 12V /4 W
3 Lens
1 - Retaining screws
]
4

femoving and Installing Luggage Compartment Light

1 - Remowve felt Iillil:g

- all refaining s
2 Remove both refaining screws

4 - Take out lamp carrier
4 - Pull lens all

N

Detach wine —

o

[ns1all in reverse order,

Printed In Germany Removing and Installing Lupgape Comparfment Liglhi 3, 5371
-1, 1872




314 SWITCHES AND RELAYS D146

Removing and Installing Relay Plate in Type 914 and $314/6

The relay plate is located on the left sde of the
engine compartment. It is attached by retaining
clips in the front and sheetmetal screws in the
rear. Type 914 and 9146 relay plates are diffe
rent,

2 1
2
5
Il
| 1
4
Ll LT
1113117 "
14
1 - Twelve-pole receptacle for main wiring £ - Cold start enrichment relay
hamess, O = Fuse, 15 amps
2 - Voltage regulator 10 - Fuse, 30 amps
3 - Alternator wirlng harmess 11 - Power supply relay (lor fuel injection)
4 - Twelve-pole receptacle for engine wiring 12 - Fuel delivery pump relay (ke el injection)
hamess,
4 = Electric rear window defogper relay (not yel 1% - Heater fan relay
avallable) 14 = Engine wiring harmess injection

6 - Rpm sensor for tachometer
P = H|'.II'II transducer

The four-pole, engine wiring harness plug must be plugges into receplacle Nr, 14, The connectlon bet-
ween Lhe alternator and voltage regulator is provided for in the relay plate by means of conductor strips

Frinted in Germany Removing and Installing Relay Plate
Type %14 and 9146 fengine comparfment

3. 6=111




914 SWITCHES AND RELAYS 914/6

Removing and Ipstalling Fuse Box with Relays
The fuse box ks attached to the instrument panel, that is, to the left of the steering column switch in
I'ype 14, or next to the BAL switch in Type 914/ vehicles,

The 1:_1II|_'|'.-.'|I|'.E :rul.:u_'!.': are mounted in the fuse box:

Type 914
A& = Hand dimmer
B = Fresh afr fan
C = Auwuxiliary driving lights

[ = Buzzer

Type 5146
A = Huzzer
B - I'-'-.'.-\.'_'_ 115I:r=

. = Hom

Printed in Germany Removing and Installing Fuse Box with Relays, a,8-2/1
Type 914 and 914/6




914/6 SWITCHES AND RELAYS Bl4

kemoving and Installing Fuse Box

1 - Remove battery groond strap.
2 = Remove fse box mount ing SCIEWE (EEE AFTOWE),

3 = Pull relay out of sochket (sochket is snapped
into fuse hox).

Eemoving and Installing Turn Signal and Emergency Flasher Relay

When the turn signal switch is actuated with ignition on, the turn signal flasher relay causes the signal
lights to blink. This relay, when connected to the emergency Masher switch, causes all turn signal lights
in the vehicle to blink &t the same time regardless of the positions of the key or turn signal lever,

The turn signal and emergency flasher relay s locsted behind the instrument panel near the fuse box. Dis=
connect the battery ground strap and remove the fuse box before removing the fMlasher, The Rasher is lo-
cated in a receptacle which is snapped into the fnetroment panel,

MNale:

When installing, rake sure all wires are properly connected (see wiring diagram). Detach battery ground
strap to prevent shorting wires during assembly,

Mote the following when trouble shooting the turn signal /emergency flasher system:

1 - When the lgnition s twrned on, the control relay in the turn signal /emergency flasher makes a
"clicking™ sound which is followed by another sound, The indicator light will not come an because
the power relay is not energized,

This is due to the intemal flasher deaign and has no effect on the operation of the system.

3.6-2,2 Rtllluvlllg and [|:|5Ia||:li|'._gI Fuse Box with Relays, Brinted in G ermany
Type %14 and 914/6 )



914 SWITCHES AND RELAYS 914/6

2 - Checking Directional Signal Operation:
When tracing malfunctions in the directional signal system, check the flasher first,
a - Turn emergency flasher switch off.
b - Detach wire from terminal 49 of emergency flasher switch.

¢ - Using an ohmmeter, check continuity-between terminal 49 in turmn signal switch, and terminal
Ror L.

d - If a resistance of more than zero is measured, replace turn signal switch,

3 -Checking Emergency Flasher Switch Operation:
Turn the emergency flasher switch on. If the relay does not function, proceed as follows:
a - Remove battery ground strap.
b - Remove emergency flasher switch.
¢ - Using an ohmmeter, check continuity between terminal 30 in the switch an power (+).
d - Also check continuity between terminal 49a and R and L in switch.
e - Check fuse in circuit 30.

f - If a resistance of more than zero is measured (Steps b + «¢), replace the emergency flasher
switch.

4 -Checking Control Light Operation:

If the turn signal control light in the tachometer is off when the turn signal lever is actuated and the
signal lamps are blinking, the cause can be high resistance in the signal lights. The control relay
within the turn signal and hazard warning flasher works as a power relay and is laid out for receiving
the full current of two turn signal lights. A higher resistance (see above) reduces the signal lamp
current flow so that the power relay can not function. Likewise, if one bulb is burned out, the relay
can not function.

Remedy:

Check the contacts in the front turn signals. Remove corrosion from all components.

Printed in Germany Removing and Installing Fuse Box with Relays, 3.6-2/3
Type 914 and 914/6




SWITCHES AND RELAYS 91476

Rtm-:_wjug and [usl;ail'ling S1¢cring
Column |.-.-l.'|-|'|'||:l-:Jl'IEI1'E T}']JHE 1478

Frinted in Germany Removing and Installing Steering Column a,8<5/1
Electrical Components Type 91476




914/6

SWITCHES AND RELAYS

Note when
Nr. Description Qty Removing Installing Special
instructions see
1 Horn ring 1 Turn left to remove Turn slightly left,
press against steering
wheel, turn right to
snap into position.
2 Contact finger Copper contact faces
the contact ring.
3 Nut 1 Use 27 mm socket. Torque to 8 mkg.
(58 ft. 1bs.)
4 Spring washer 1
5 Steering wheel 1 Mark position on Tab of turn signal
steering shaft. cancelling ring faces
to left.
6 Support ring 1
7 Spring 1
8 Contact ring 1 Tab of contact ring is
on top right and points
to instrument panel.
Electrical side of ring
faces steering wheel.
9 Fillister head 6 Hormn ground connection
screw M 4 x 10, fastens beneath top
with washer right screw wich
secures upper cover.
10 Fillister screw 6 Securing top and bottom
M3x 10 halves of shroud.
11 Upper and lower 2
cover
12  Fillister head 10
screw M3 x 6
13 Turn signal/ 1 Make sure during instal-
dimmer switch lation that lever is in
middle position so that
the cancelling cams are
not damaged by the can-
celling ring of steering
wheel. The switch wires
lead to a 12-pole plug
and socket in the instru-
ment panel. Socket snaps
into panel. Place wire
loom between steering shaft
tube and steering support.
14 Wiper/washer Wires lead to a plug
and socket in upper part
of transverse panel.
15  Steering shaft 1
tube
3.6-5/2 Removing and Installing Steering Column Printed in Germany

Electrical Components Type 914/6




SWITCHES AND RELAYS 914/6
Note when
Nr. | Description Qty Removing Installing Special
instructions see
16 | Clamping bolt 1 Torque to 2.5 mkg e
for steering (18 ft.1bs)
intermediate
shaft, M 8x35
17 | Self-locking nut, 1 Use new self-locking Group V
M8 nut at installation.
18 | Allen head bolt 4 Torque to 2 mkg
M 8 x 20 (14 ft 1bs)
19 | Lock washer 4
20 | Washer 2 Use thick washers in
front (toward ball
joint end
21 | Washer 2
22 | Rubber pad for 1
steering shaft
tube
23 | Phillips head 1 Secures ignition/
screw, M5x10 steering lock.
24 | Ignition/steering 1 Remove fuse box with Install so that lock
lock connectors for buzzer. bolt engages grooves
in steering shaft freely
when the key is removed.
Secure ignition/steering
lock with Phillips-head
screw (No. 23, above).
25 | Cover ring 1 Remove instrument panel
cover (first remove
escutcheons from head-
light and emergency
flasher switches).
26 | Ignition key 1
27 | Ignition/starter 1 Remove multiple-prong
switch plug from starter switch.
Plug is attached to wire
harness.
28 | Fillister head screw| 2
M 3,5x8
29 | Shear bolts 2 Drill the bolts out. Ensure that part number
is right. Tighten evenly
until heads shear off.
30 Support plate 1
Printed in Germany Removing and Installing Steering Column 3.6-5/3

Electrical Compartments Type 914/6




SWITCHES AND RELAYS 914,54

lgnition Steering Lock

|;-!¢||1..}'..':i|'.£ '

1 - Femove fuse hox

2 - Remove headlight and emergency flasher
switches, Remove connector from ignition/
steering lock and wnscrew cover ring, Care-
1'|:|'|I:|.' remove instrument p.'l.l'.r.] cover from
the face of dash.

3 = Remove Phillips head screw which secures the
starter/steering lock (see arrow).

4 = Drill out ignition/steering lock shear bolts from
ingirumsent panel. Take out ignition/steering

lock and sapport plate,

Printed In Germany Removing and Installing Ignition/Steering Lock, B, 6=81
Type 914/6




814,86 SWITCHES AND RELAYS

Ins1u]ling:

1 = Install ignition/steering lock and slightly fasten with the shear bolts. Insert fgnition key and turn bo
the "ON" position. The lock pin must nod touch the locking grooves in the steering shaft (turn steering
wheel all the way right and left to check). The neck of the ignition /steering lock asembly rmust be
secured with the Phillips head screw. Tighten shearing bolts unlil the bollt heads twist off.

2 = Unscrew cover Iil.'l::"'_ and glut ingtrument panu'l Iiuil:.gI o,
4 = Install headlight and emergency flasher switches,

4 - Heconnect multiple-prong plog to switch, Install fuse box.

6 - Check for proper operation.

Buzzer Alarm

A To door contact switch

BE = To buzzer

When the key is inserted into lgnition /steering lock & locking pin connects the circuit between the
buzzer and door contact switch., When the door 1s opened (key still Inserted) the door contact switch
completes the circuit to ground; the buzzer sounds,

3.6-8/2 Femoving and Installing Ignition/Steering Lock Printed in Germanmy
T:.lpu 914/8



a4

SWITCHES AND RELAYS

9148

Removing and Installing Emergency

Flasher Switch

Mole when
Nr. Description Cty. Rermoving Installing Special
| . instructions see
1 Hazard warning 1 Detach battery grownd Contact plate must be
light switeh strap, Remove fuse box, | firmly seated in switch,
2_ Ezcutcheon 1 Use special crass-slot wrench YW B74/1, .
a Switch shaft with 1 T . N
knolb
4 Bulb 16 1 Fush out from shaft - ]
12V/1.2 W with piece of wire. |
] Switch knob lens i 1 | - ]
Frinted in Germany Femoving and Installing Emergency Flasher Switch, 3.6-9/1

-1, 1972

Type %14 and 9146




il SWITCHES AND RELAYS

B4/

Removal of Brake I.'ighr SEwitch

1 = Pull accelerator pedal out af thrust rad in
restrwird direction.

2 = Loosen two hex, nuts for floor board
anachment and remove [oor boaard,

& - Loosen fastening screws for brake light switch,
remove fwilch amd r.vu'll off cable connections. ah
|I I| | |I | || ! ﬂ

Installation of Brake Light Switch

Froceed wice versa for imstallation, The brake light
gwitch must be adjusted,

Adjusting the Brake Lighr Switch

The brake light switch 15 adjusted in installed
comdition.

1 = Loosen counter nut and adjusting screw (arrow).

2 Clamp a sheet metal sirip 4 mm thick
between the brake pedal lever and the brake
pedal stop (corresponding o a path of appros,
21 mm (= 0. B3 in, ) at brake pedal plate
CENLer),

3 = Turn adjusting screw wntil brake lamp lights up,

Wote: The cut-in polor can also be checked
with an chmmerer,

4 - Remove brake light switch amd lock
i].djll.':l.:ilE SCTEW.

% = Reinstall brake lght switch, connect cahls
and check switeh for function

Printed in Germany
Erake Light Switch, Removal and Installation Type 914 and 91476

3, 6=12/1



SWITCHES AMD RELAYS

Light Switch

The light switch has the following positbons:

i} Pushed in Off

Headlamp units come into

1 = Pulled out half way

license plate lights are on.

I = Pulled fully ont Headlights are on,

position: parking lights, tail lights, and

Instrument light brightness can be regulated by turning the koob when the switch i in Position 1 og 10,

B

| | |
| Mole wlwen
Mr. l]::an'jplin:ln ﬂt:.r Ih-.l'.l-.f_'n.'in_gl [n:!.'l_'lll:ing ﬁpcc'inl
instrectlons see
|
1 | Light switch 1 Detach battery grownd Connect wires according
strap, remove fuse hox. b 'p.iring clin;.;r:n:l
Unscrew escutcheon, take
| switch out 1I|n,1'|||:1'll resr
of panel, detach wires.
¥ L 1
@ Escutcheon | 1 | se :.pt:q_'[.'l.'l cross=lot wrench VW 674 /1.
| "] ] = -
| Kol 1 |
4 Cap 1
l l | ;

Printed in ﬁtrman:,r

- 1, 1972 Type 914 and 914 /6

Kemoving and Installing Light Switc

I, 3, b=14/1




914 SWITCHES AMD RELAYS 814/6

Backup Light Switch

Vehicles with Standard Transmission

Bemoving:
The switch can be replaced wilh transmisgion installed,
1 = Pull off dust boot from ewitch and pemove wires fom terminals,

D - UUnscrew swilch and _|'.-|.|.l] out control plllngnr

Installing:

1 - Insert the control plunger into ifs seat in transmission housing, with retaining ring installed. Make
sure the longer rounded end faces the shift rod.

o1

2 - Gorew the switch in, make sure that gasket ring 13 properly seated,

d = Connecl wires and install dust boot

Printed in Germany Removing and Installing Backup Light Switeh, 3.6-15/1
Type 914 and H14/6




ol 4 OFERATION 914/6

Windshield Wiper System

The windshield wi.pur motor, both wipl-_'r shalts, and the .J.L'iuaI:iJL!. roids are mounted on 2 common frame,
The windshield wiper arms are secured to the splined wiper shafls by cap nuts,

Type 914 - Two wiper speeds

A = Armature 0= Contacts
B = Permanent ||13_E.|:|El E = Switch
C = Contact disc F - To fuse box {terminal 15)

Wwhen the windshield wiper switch is furnéd to the first position, the motor and the contact plate on the
worm gear are energized via terminal 53 of the switch. The wipers mun at low speed. After switching off,
the contact (&3a) still supplies the motor with current via the contact plate until the wiper arms have
reached their end position. The contact then switches the current off, At the same time, the srmature win-
ding is connected to ground via contact 31b of the switch and the small segment of the contact plate. By
this means the armature brakes itself (induction brake), There are three carbon brushes in the bumsh holder,
whereby one brush (s installed offset to the ground brush, It is via this brosh that the high speed is switched
on directly with the switch {terminal 53h}.

1 = Megative brush
2 - Low speed brush
3 = High speed brush

Printed in Germany Windshield Wiper System, Type 914 and 914 /8 4,1-1/1
= [, 1873




914/6 OPERATION 914

Type 914/6 Three Wiper Speeds and Electric Washer Pump

The windshield wiper/washer switch has four switching positions and is located on the steering column
opposite the turn signal/headlight dimmer switch. By pulling the le ver toward the driver, an additional
switch actuates the windshield washer pump.’

The windshield wiper motor is one with series windings and shunt windings. When the switch lever is mo-
ved to the first position, terminals 53 and 53b are energized; the wiper motor run at low speed. In the
second position, the shunt windings are energized through a resistor. This resistor reduces the Voltage in
the shunt windings which, in turn, reduces the field current in the shunt windings. As a result, the motor
runs faster (medium speed). In the third position, the shunt windings are switched off. The motor then
runs as a series motor, wiper motor runs at high speed. After the wiper switch is switched off, a sliding
contact (53a) continues to provide the motor with current until the wipers have returned into their parked
position at which time the flow of current is interrupted by contacts,

When the control lever is pulled up, the washer pump is energized through terminal 53a/53¢ of the wind-~

shield wiper/washer switch, If the windshield wiper motor is on (any speed) when the lever is pulied up, ‘\
the washer motor is actuated. If the windshield wipers are off when the washer is activated (lever pulled

back), position "0" (wipers off), two pressure points can be felt. The first pressure point actuates the was-

her, the second pressure point actuates the wipers. The.wiper motor then runs at the high speed.

4.1-1/2 Windshield Wiper System, Type 914 and 914/6 Printed in Germany
- I, 1972




Bl4 OPERATION 9146

Windshield Washer System

T}'pu 914

The windehield washer reservolr is located in the
rear of the frool luggage compartment, T has a
capacity of 1,5 liters (3, 2 pints) of fluid, The re-
servoir is pressurized by the spare tire via a pres-
sure line, A cub=ofl valve in the fuid reservaoir
cap prevente the pressure in the gpare tire from
ﬂru:lppiJl.g below 20 psi,

Type 914/6

The windshield washer reservoir ie located in the
:I':ifltll rear ol the koot '|I.I.'EFE.:|.'E.E compartment, It
has a capacity of 2, 0 liters (4, 2 pints) of fluid.
The reservolr is pressurized by a gear-type pump
which is activated when the windehield washer
lever k& pulled back. The operating pressure is
approximately 1 atu (15 psi). A T-connector with
a bypass bore 1s located between the pump and the
di.'iq:h.ul.‘gt jets. This allows the wn.:hjng salution
to return to the reservolr in case the discharge jets
became -::l|1£.!.u|J.

A = Hose from T=connector with h_:.'l-lu:ss vialve
B - Hose lo washer pump
Caution!
Prevent the washer solution from feezing during
winter operation by adding appropriate amounts
of windshield washer anti-freeze solution.
Frinted in Germany Windshield Washer System, Type 914 and 914 /4 1, 1-2/1

1, 1872




914 TESTING AND CARE 914/6

Checking Windshield Wiper Motor Installed

The operating condition of the system can be analyzed by measuring the current. Connect ammeter in
line with the wire leading to terminal # 30 or 53a, respectively.

Current draw of the windshield wiper system is shown in the table below:

Windshield wiper motor Type Current draw (amps)
fast medium slow
914 3.5 -- 2.5
914/6

These values apply when the windshield wipers are turned on and the wiper arms and blades lifted off the
windshield. Do not take current measurements.

If the current draw is higher than shown in the chart above, and if during slow operation, a squeaking
noise is heard, the cause may be dry bearings. High current draw without noise usually means a shorted
armature,

Checking Windshield Wiper Motor Disassembled

Checking armature

1 - If the commutator is oily or dirty it can be cleaned with a clean cloth moistened with cleaning solvent.
If the commutator shows signs of wear or burning, it must be repaired. After turning down the commu-
tator, the insulation between the segments must be reworked with a commutator saw. Make sure no
chips remain between the segments as they may cause a short circuit between the armature windings,
The permissible runout of the armature is 0. 03 mm (0. 001 in.),

2 - Often, armature damage can not be seen. The armature, commutator, and field windings are tested
in the same way as a D.C. generator.

CHECKING

The windshield wiper motor used in the Type 914/6 does not have a permanent magnet. It uses two field
coils with pole shoes.

It is necessary to remove the coils when checking for internal shorts.

To remove the coils, detach both ground coil ends which. are soldered to the pole housing.

Printed in Germany Checking Windshield Wiper Motor Type 914 - 914/6 4.2-1/1
-1, 1972
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= Connection to brosh # 1
Ground

= Connection to brush & 2
Connection to terminal & 53k
Connection to terminal *b*

B
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Resbitance values between connections shown in the illusteation are shown in the table below:

Rezistance values
between points Chms
1 and 2 0,12
1 and 4 ' 4.4
3 and 5 0 12
4. 8=1/2 Testing Disassembled Windshield Wiper Motor, Printed in Germany

Type 914 and 91474 - 1, 1972




914 INSPECTION AND CARE 914/6

Windshield Wiper Blades Type 914 and 914/6

Care

The good condition of windshield wiper blades is of decisive importance for the quality of the wiping
pattern and the resulting safer driving,

During extended dry weather conditions, the wiper blades will be covered with spattered tar and insects.
The elastic, wear-proof rubber lips of the wiper blades can no longer comply with their task of wiping
the water film on the windshield uniformly and intensively,

For thorough cleaning, the wiper blades must be removed and cleaned with a rather hard nylon brush and
fuel alcohol or with a strong detergent. Be sure that the rubber blade itself is not damaged. When the
wiper lips of the wiper rubber show evidence of being brittle or when their edges are no longer sharp, be
sure to replace,

Notes:

Often the quality of the wiper pattern cannot be improved by replacing the wiper rubber alone (refer to
table "Faults on Wiper Pattern - Cause and Remedy"”). In such cases, the windshield must be treated with
a silicon remover. The following agents may be used for cleaning the windshield:

1 - Windshield cleaner

2 - A self-made paste consisting of two parts by weight of French chalk and three parts by volume of
water. A few drops of ammonia solution will improve the effect, but result in a considerable smell,
The mixture should not touch the paintwork. Rub on windshield, permit to dry and wipe off. Rinse
carefully with clean water, )

3 - Rub windshield with dry-cleaning gasoline and then treat with acidified water. Acidified water
consists of one part by volume of muriatic acid and nine parts by volume of water. Then rinse
carefully with clean water,

Note:

1 - If silicon-containing compounds are used for vehicle care, the brushes, sponges, chamois cloth and
rags used for cleaning the paintwork may not be used for the windshields,

2 - The wiper rubber of the windshield wiper blades is of course subject to natural wear even when the
pertinent instructions are closely followed. General safety requires that the rubber blades are replaced
after approx, 12 months of service or earlier, if required.

Parking Position

The following instructions must be observed, so that the windshield wiper motor can always return to their
starting position:

1 - Frozen down wiper blades must be released prior to actuating the windshield wiper switch, If this is
not done, the wiper blades may move slightly when switched on and then become stuck again. They
may thereby arrive at the switching-in position and in spite of the switch being in its Off position the
motor will be energized, This in turn may cause the armature winding to burn out and make the
wiper motor unfit for further use,

2 - Make sure that during heavy snowfalls, snow deposits on the windshield will not prevent the wiper
blade from attaining its parking position.

Printed in Germany 4,2-1/3
Care of Windshield Wiper Blades Type 914 and 914/6




TROUBLE IHAGHNOSIS

1446

The following chart lists faults on the windshield wiper blades, their cause and remedy,

Wiping pattern

Cauge

Remedy

1 - Srreaks

i = Wiper rubber contaminared

b - Frayed wiper lips, torn or
wiorn cubdser

¢ - Wiper rubber aged, cracked
surface

& = Clean wiper rubber with
hard nylon brush and a
detergent solution or fuel
alcohol

=
[

Replace wiper rubber

c = Replace wiper rubber

2 = Water r-El'l:'la.il:l:il:l;gI in 'u'ipr_'r field
will immediately collect
in beads

a - Windshield comaminated by
paintwork polish, oll or
diesel fuel residue

]
1

Wipe windshiaeld with
clean rag and & grease -
oll-ellicon remover

(# 4.2-14

3 = Wiper blade wipes well on
ope elde and not 30 well on
the ather, blade rartles

a = Wiper rubber deformed an
one side, (does no longer
Eile)

b = Wiper arm twisted, blade is
in slanted posivion on
windshield

i - Clean wiper rubber with
hard nylon brush and a
detergem solution ar fuel
alecohol, or insert new
wiper rubber

b = Turn wiper arm carefully
untll correct, vertical
position is attained

4 - Some aress not wiped clean

8 = Wiper rubber torn from
mouneing

b - Wiper blade does nor res
urdformly against wind-
shield, since spring surips
or plates are bent

= Pressure of wiper arm voo low

a = Insert wiper rubber care-
fully into mounting
b - Replace wiper blade,

This fault will come up
particularly when a spare
blade is inexpertly firted

c - Lubricate wiper arm joints

and spring lightly, or
install new arm

Printed in Germany

Windshield Wiper Blades Type 914 and 914/6

4, 8-1/1




914

TROUBLE DIAGNOSIS

914/6

Trouble

Cause

Remedy

Windshield wiper motor runs
too slowly, runs intermittently
or stops

a - Earth connection or lead
have bad contact

b - Carbon brushes worn or
sluggish

¢ - Insufficient tension of
brush springs

d - Collector contaminated

€ - Wiper bearings and joints
of connecting rods without
grease or binding

a - Establish perfect
connection to earth or in
supply line

b - Replace carbon brushes
or make operable

¢ - Replace brush springs

d - Clean collector

e - Lubricate wiper bearings
and joints thoroughly with
universal grease

f - Battery voltage too low f - Charge battery, check
lines and connections
Windshield wiper motor does a - Sliding contacts in cover a - Clean sliding contacts or

not stop accurately in its
parking position after cutout

of wiper gears contaminated
broken or bent

b - Break in supply line to
terminal 53a of wiper
motor

¢ - Drive crank on drive
shaft offset

d - Switch of terminal 31-31b
not operating

e - Slide contact 31b broken
or bent

replace cover of wiper
gear unit

b - Check supply line for
unbroken connections

¢ - Run motor into parking
position, loosen drive
crank, place in parking
position and tighten again
d - Replace switch

e - Straighten contacts or
replace cover together
with contacts

Windshield wiper motor
continues to run after cutout

o

- Sliding contacts in cover
of wiper gears bent

b - Contacts in switch burnt out

Y
]

Check sliding contacts and
replace cover together
with contacts, if required
b - Replace switch

Windshield wiper motor does
not start or stops again

a - Armature burnt out by
shorted winding or earthing
short

b - Contacts in switch burnt out

¢ - Windshield wiper motor

runs too slowly, intermittently

or stops completely

a - Replace wiper motor or
armature

b - Replace switch

Squeaking noise while
windshield wiper motor is
running, Motor running slowly
or armature burnt

a - Wiper shafts or drive
bearings without grease

b - Gear case not properly
seated on case

¢ - Armature or worm gear
bearings sluggish

a - Lubricate or apply
universal grease
b - Correct seat of gear case

c - Adjust end play and
lubricate with molybdenum
disulphide grease

Printed in Germany

Windshield Wiper Motor Type 914 and 914/6 4,3-2/1




alg REMOYING AND INSTALLING 91476

Windshield wWiper Frame with Motor

—— =
Hote when Special
Mr., Description by, Removing ! Installing instructions
' iEE
'|' 1
1 'n"ipe:r ]iliklEE 1 Cannot be dismantled
|
2 Lock ring 2 Femove with needle 4,4=3/1
nose p]i.nra
3 Spring washer 2
4 Wacher 2
] Shaft support 2 i
bushing
& wiper frame 1 Adjust posit lon 4, 4=5/1
amsembly
T Hut 4
] Cup washer 4 Hote installed position
Printed in Germany Removing and [nstalling Type 914 and %14/6 4.4-111

=1, 1872 Windshield Wiper Frame and Motor




914/6 REMOVING AND INSTALLING al4
Mote when speclal l
Mr, | Description Cty. Disassembling Assembling instructions
EEE
9 | Lower rubber o | Mote installed
seal | position
1r | Upper rubber 2 Mode mstalled
seal positicon
11 Shaft support 2
cover {rubber)
12 | wWiper arm b Mote parked po- 4.4=-2/1
sition
13 Washer 2 |
14 Cap nut z Remove with wiper arm
raised |

Eemoving and
Motor.

[nstalling Type 914 and 914/8 Windshield Wiper Frame with

Femaving:

1=

=]

Remove batbery ground strap

Remove cap nufs at wiper arm pivot points and
TEINGVE SFITE,

Remove shaft support cover and nut, Take off
cup washer and rubber seal on both sides,

Remove the activated charcoal filter.
FEemove fuel tank,
Remove fresh air fan housing (see BODY group),

Rernove nut from ubber/metal support, from
passenger compartient side (under the instru-
ment panel), Make sore that the robber/metal
support is not twisted.

Pull the windshield wiper frame and moter as-
sembly out through bottom of instrument panel,

Disconnect wires,

4.4-1/2

BEemoaving and Installing Windshield Wiper Frame

and Motor Type #14 and 91476

Printed in Germany
-1, 1872




914 REMOYVAL AND INGT ALLATION B14/[6

Installation

1 = Connect lines .5-:'-::-:mlilli_-: {5} 1.-.'i:ri|.|:._; di:I.EI.'SII'I,

2 - Insert windshicld wiper frame with motor,
bake sure that the anti -vibration bearing is
in the bore prnuidr.:d,

3 - Screw hex, nut to anti-vibration bearing,
holding bearing in pasition Lo prevent
distortlons,

1 = Position windshield wiper arms, observing
parking posivion of arme.

4 = Connect batvery and check wimkshield wiper
system for funciion.

ii = Install fresh air blower |IIJI.I!:iIJE and fuel tank,

Mote:

a= 135 mm (&, 3 in )
When izlﬂlnllizlg A new or ru.p.‘]i_rud windshield =170 mm (6.7 in.}
wilper motor, be sure that the motor is in parking
pesition, Refer to 9 4,4-241,

Printed In Germany 4, 4-1/3
Windshield Wiper Frame with Motor Removal and Installatian
Type 914 and 914/6




REMOVAL AND INSTALLATION a14

Installation Instructions

Beginning mid-September 1971, Type 914 vehicles are equipped with modified wiper arms which
requires repositioning of the wiper “park™ position,

During adjustment make sure that the outer wiper blade does not contact the windshield chrome trim
when parked, The distance between both wiper blades must be 20 mm at the position shown in the
illustration,

The specified park position of the wiper arms must be reached after a few wiper sweeps on a wet
windshield,

This modification applies from chassis number 472 230 1073,

4,.4=1/4 X, 1973 - Printed in Germany




al4 REMOVAL AND INSTALLATION 914/

Windshield Wiper Motoer Removal and Installation Type 914 and #14/6

Eemoval

1 - Remove wiper frame complete with motar,
Refer to 9 4.4-1/1,

2 - Remove hex, nut and washer from wind-
shield wiper motor shafr,

& - Pull drive crank of linkage from shaft of
windshield wiper motor with puller,

4 - Locaen three hex, bolts and remove motor,

Installation

When imstalling the windshield wiper motor into
the windshield wiper frame move windehield wiper
myalor into pﬂrk.i.ng position prior to ataching
drive cranks

1 = Connect earth wire fram engine to earth pole
of a battery. Connect line from terminal 53
and B3a vo positive pole and run mosor for &
few minutes, When the line is then disconnected
from terminal 53, the motor will svop in is

parking position,

2 - Then place drive crank in parallel to drive rod
on deive shaft of worm gear and attach by
mears of a lock washer and a hex, nut. The

parking position of the crank may vary by
* 50,

Proceed vice varsa for further installation,

Note:

The windshield wiper motor for the 914/6 is pro-
vided with an angular bracket on the I:IAEMJ.DE.
plate, by means of which the motor is
additionally attached to the wiper frame,

A and B = in parallel

Printed in Germany 4. 4-2/1
Wiper Motor Removal and Installation Type 914 and 9146




ol 4 REMOVAL AMD INSTALLATION 914f6

Windshield Wiper Shaft Removal and Installation Type 914 and 914/6

Remowval

For removing the wiper shaft, remove complete
wiper frame together with motar, Rafer to PREe B
4. 4-1/1,

REemove motor from windshield wiper frame. To
pull the two wiper shafis from the wiper bearings,
remove circlips from wiper shafts by means of
pointed pliers and & rubber hammer,

Mote:

Apply only light blows agaimst pointed pliers with
rubber hammer.

Installation

1 = Ruby shafes pricr o Installation with molybdenom
disulphide (Mabg) paste,

2 - Waich out for correct and dght seat of circlips,

3 = The distance betwean the bottom hex., nut and
the crank should ke B, 5 mm (0, 33 in. ).

A = DHrection of blow

a=8.2mm{d3I3in)

Printed in Germany

4, 4-8/1

Wiper Shaft Bearing Removal and Installation Type %14 and 91476




a14 REMOWAL AND INSTALLATION

Windshield Washer System Removal and Inetallation

Observe during Spec,
Mo, | Designaticon Each Removal Installation Instr,
1 | Releasing button 1 Check for casy
operarion

2 | Switch with valve | 1 Replace compl. switch,

insert if valve is damaged
3 | Rubber zleeva 1
4 | Hose with T -piece Watch out for

berween switch and| perfect layout

nozzle
& | Double spray nozzle 2 Push out from inside
& | Hose between fluid Watch our for

contiiner and perfect layout

gwiteh

Printed in Germany 4, 4-4f1

Windshield Washer System Removal and Installation Type 914




914 REMOVAL AND INSTALLATION
Observe during Spec.
No Designation Each Removal Installation Instr,
7 Coupling nut 1 Watch out for
tight seat
8 Fluid container 1 Loosen rotary locking Ceck for leaks
cap, permit compressed
air to escape, Loosen
screw on clip
9 Rotary closing cap| 1 Loosen carefully until Watch out for tight
compressed air has seat, Attach hose
escaped up to stop
10 Compressed air 1 Watch out for
tapping hose perfect layout
11 Spare wheel 1 Pump to max.
pressure of 3 atii
(43 psi)
4,4-4/2 Printed in Germany

Windshield Washer System Removal and Installation Type 914




REMOVING AND INSTALLING 214 /4

Removing and Installing Type 91476 windshield Washer System

The windshield washer reservoir and pump are located in right rear of the front luggage compartment,

RI'_'rrIi:l\'j.Ilfh and [:lslul]ing Windshield
wWasher Reservoir ’
1 - Remove hex nut using a U=joint adapter, F

2 = Pull hoses connecting reservoir with pump and |
reservoir with T-joint off reservoir, Pull re-
servolr out of the rear attachment,

A - Hose from T-joint

B = Hoge lo pump

Removing and Installing Washer Pump

1 = Bemove windshield washer reservoir,
2 = Detach bhoses and wires from pump.

3 = Pull pump oot of the robber retainers (see
ammows). Make sure during installstion that
the pump ks firmly seated in the rubber retainers
ners and does not touch the body.

4 = Install windshield washer reservoir and check
system for proper function.

Printed in Germany Removing and Installing wWindshield wWasher System 4 4-4/5
Type %14/6
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FEMOVAL AND INSTALLATION

Windshield Wiper Switeh Type 814

1 - 4
Observe during Spec.
Mo, | Designation Each Removal Inszallation Instr,
1 | Windshleld 1 Disconnect battery earth Connect lines ace, wo
wiper switeh connection cable, Vem wiring diagram. Attach
windehield washer con- air hosea for wind-
tainer, Loosen escutchon, shield washer con-
Remove switch in inward tainery watch out for
direction, Pull of lines, leaks on hose
water hoses, and connections,
dizgconnect or close.
2 || Escutchon 1 Mount with special crosm-slotted spanner VW 674,/1
3 Enob 1
4 RE]EEﬂt‘lE bastton 1

Priored in Germany

Windshield Wiper Switch Installation and Removal Type 914

4. 4-5M




ond REMOVAL AND INSTALLATION 21478

Remu:ll.rjng and [naf;l.]'l'ing Windshield h'ip:'r Switch with Interval Switch

{as from Model T2

Remowval

1, Remove steering column switch {refer o
Workshop Manual Group 4, page 4, 2-1/10,
itermns 1 o 114,

2, Separate blinker switch from windshield wiper
switch an remaved :!Etri.l'.lg column switeh,

3, Remove valve for windshield washer from
switch without valve,

Assembly

1. Assemble and install blinker switch and wind-
shield wiper switch, Refer o amembly
instructions in Workshop Manusl Group 4,
page 4,2-1/11,

Mote:

When a vehicle is ml:uzquc.nH_].' pr vided with an
interval switch, remowve plastic nose in blinker
gwitch howsing so that the control step for interval
switching can be sctuated,

The pertinent interval relay is on the lefthand
spport between the trunk botiom and the wind-
shicld in the tank compartment, It (= connected

to the windshield wiper motor and the wiper switch
by means of a cable,

Printed In Germany = XIII, 1973

4.4-6/1




414 CISASSEMBLY AND ASSEMELY 9

Windshield Wiper Motor Type 914

] 2 3% 4 5 T 7 8
|

Printed in Germany Windzhield Wiper Motor Type 914 4, 5-1/1




914 DISASSEMBLY AND ASSEMBLY
Observe during Spec,
No. Designation Each Removal Installation Instr,
1 Cheesehead screw | 5
2 Hex, nut 1 Secure upon
adjustment with
varnish
3 Adjusting screw 1 Turn down up to
stop, then screw
back by 1/4 turn
and secure with
varnish
4 Cover with 1 Watch out for broken Straighten and
contacts or bent contacts clean, renew
if required
5 Seal 1 Check and renew,
if requ,
6 Worm gear with 1 Check for wear Insert with multi-
drive shaft purpose grease on
lithium-basis and
replace, if required
7 Thrust washer 1
8 | Adjusting screw 1 Screw down against
stop, then screw
back by 1/4 turn
and secure with
varnish
9 Bearing of gear 1
unit
10 Hex, screw 2
11 Spring ring 2
12 Rubber bearing 3
13 Brush holder plate | 1 Check positive carbons Replace complete
for wear brush holder plate
if carbons are worn
14 Spring
15 Earth carbon 1 Check for wear Replace, if required
i6 Cheesehead screw | 1
17 Armature 1 Check collector for
wear and windings for
breaks and earth
connection
18 Pole housing with | 1 Clean Exchange completely,
permanent magnet if bearings are
damaged
19 Holding bracket 2 Insert w. outer leg
facing magnet
4.5-1/2 Windshield Wiper Motor Type 914 Printed in Germany




DISASSEMBLY AND ASSEMBLY 914/8 9

Windehield Wiper Motor Type #14/6

Frinted in Germamy Windshield Wiper Motor Type 9146 4. 5-2/1




I 914

DISASSEMBLY AND ASSEMBLY 914/6
Observe during Spec.
No. Designation Each Disassembly Assembly Instr,
1 Adjusting screw 1 Screw down 4,.5-2/3
against stop,
then screw back
by 1/4 turn,
tighten counter
nut and secure
with varnish
2 Counter nut 1
3 Cheesehead screw | 5
4 Earth plug 1
5 Cover 1
6 Ball 1
7 Seal 1 Replace when
damaged
8 Worm gear with 1 Check for wear Insert with multi-
drive shaft and purpose grease on
contact path lithium base,
replace,
if required
9 Thrust washer 1
10 Adjusting screw 1 Screw down 4,5-2/83
against stop, then
screw back by 1/4
turn, tighten
counter nut and
secure with varnish
11 Bearing of gear 1 Clean, watch out for
unit good condition of
sliding contacts
12 Rubber sleeve 1
13 Preresistance 1 Check for passage
(rated value
12 Ohm)
14 Oval head sheet 2
screw for pre-
resistance
15 Cheesehead screw | 2 Tighten well
for pole shoes
16 Pole housing 1 Clean
Pole shoes 2 Mark installation Observe installation
position position
17 Armature 1 Check collector for
wear and windings
for breaks and earth
comnnection
PRV
4.5-2/2 Windshield Wiper Motor Type 914 and 914/6 Frinted in Germany




q14 DISASSEMBLY AND ASSEMELY W4/ 6

Observe during Spec,
Mo Designation Each Disassembly Aszemnbly Instr,
18 | Field winding 2 Check for shorted Outhoard earth 4, 5-2/3
winding connection
19 | Brush holder plaze | 1 Completely

exchange, if
carbons are worn

20 | Thrust washer 1 Flace into
bearing plate

21 | Rubber bearing 2 Insert ioto bearing
place from pole
hosing end

22 | Spring for carbon | 2

brush
23 | Bearing plate 1
24 | Spring ring ]

25 | Oval head screw 2

Adjusting End Play of Worm Gear
The end play should be approx, 0,2 mm ({, 008™)
1 = Lowsen counter nut (arrow A),

2 - Screw adjusting screw carefully up to stop,
then screw back by 174 turn,

3 = Counterlock adjusting screw,

Adjusting End Play of Armature

The play should be approo, 0, 2 mim (. 008,
Adjustments are made simdlar o end play
adjustment of worm gear. For adjustng screw,
refer to arrow B,

Imstalling Windings B14/6

When insalling the two windings, a new line is
soldered to the two lining ends = earth - and an
ingulating hose is placed on top of this soldered

spot, This line 1s then run outboard through the
pole housing between the two field windings and
through the cable rubber sleeve in gear housing.

A = newly soldered earth line

Printed in Germany 4. 5-2/3
Asgembly Instructions Windshield Wiper Motor Type 914 and 91476




9146
914 DISASSEMBLY AND ASSEMBLY

Clamp earth line by means of thble shoe under
the earth contacts to screw for gear housing cover,

A = Earth point of field winding following repaies

B = Tellow line of winding

4, 5-2/4 Printed in Germany
Assembly Instructions Windshield Wiper Motor Type 914 and 914/8




a14 INETRUMENT PAMEL INSERT WITH INSTRUMENTS 2l4/6

Description

1 - Brake waming Light T = Generator warning Light

T2 = Turn s.jEI].&l indicatar E - Fuel Eauge

d4 = Ddometer o = il pressure indicator

4 - Trip mileage indicator 10 = Ol temperabure gauge

§ - Parkieg light indicator 11 - il temperature warning light

g = High beam indicator

Type 314 loastrument Panel

The electric fuel gaupe is located on the left side of the instrument panel. The fuel gauge i connected
to the sending unit in the tank. The indicator needle of the fuel gauge reacts to resistance changes in the
sending unit, depending on the fuel level in the tank. Also located in the fuel gauge dial are the oil pres-
sure, generator, and brake warning lights,

Located in the center of the instrument claster is the transistorized tachometer, Ignition pulses are
transformed by a transistorized circuit and fed to a calibrated gauge with an RPM scale. The tachometer
range is 0=7000 rpm. Also located in this instrurment are the kigh beam and turn signal lights.

The speedometer is located on the right side of the instrument cluster, It incorporates an odometer, a
rescttable trip mileage indicator, and parking light indicatar, The speedometer is driven by a flexible
cable connected to the transmission, The speedometer operates in the principle of the eddy current gene-
rator. A disc-shapend magnet fs driven by the cable connected to the transmision. An aluminium “bell”
surrounds the magnet, The bell, which is connected to the indicator needle, is suspended to turn very easily
and yet not to touch the magnet. The spinning magnet creates eddy currents which drag the bell against the
force of a spring (in direct relation to the speed of the vehicle) indicating the vehicle speed in miles per
kour, The speedometer range is 0-120 mph.

Printed in Germany Description of Instrument Panel Type 914 and 914/6 5.1-1/1
-1, 1972




914/86 INSTRUMENT PANEL INSERT WITH INSTRUMENTS 914

Type 914/6 Instrument Panel

The Type 914/6 instrument panel differes from the Type 914 panel as shown below:

1 - The fuel gauge dial has an additional instrument to show oil temperature. If the oil temperature be-
comes excessively high, the needle moves into a red-shaped area, in addition, a red warning light
comes on. The brake warning light is located to the left of the instrument center. Located to the
right of the instrument center is a light for instrument illumination.

2 - The type 914/5 tachometer scale goes to 8000 rpm,
Type 914/6: Due to the ignition system used in Type 914/6 vehicles, it was necessary to install a
ballast unit. This unit is located on the relay console in the engine compartment.

3 - The speedometer range is 0-150 mph,

5.1-1/2 Description of Instrument Panel Type 914 and 914/6  printed in Germany
-1, 1972




d414 INSTRUMENT PANEL INSERT WITH INETRUMENTS

9146

Eemoving and Tnstalling Instruments

Special

instruct jons

L1

panel; detach wires,

Mote when
Mr. | Description (xy. Removing [ Insalling
1 Instrument panel 1 Detach speedometer | Install panel with
cable. Detach reset | all instruments in
shaft for brip mileage | place,
recorder by removing |
knob and lock nut from
underneath dash,
b Instrument panel 4 |
retaining screws |
a Instrurment a3 Eemove retaminE Flace I:-ELBiI]LI'lE,
r{.1a.i,ni.r|.g rin_gs rtlgs Fom J'.-auul whien r:il'lgi in Pa.u.:l e fore
removing the instru- inserting instruments.
ment,
4 Fuel gauge 4
retaining screws
5 Fuel gauge 1 Remove instrument [npert with care to

avold damaging the
scale and indicator. |

Printed in Germany
-1, 1972

Removing and [nstalliong Instruments
and Type 914/8

Type B14

5.1-2/1



214./6 [NETRUMENT PAMNEL IMSERT WITH INSTRUMENTS W4

MNode when Special
Hr. | Description Oty Removing Installing instructions
SEE
Li Reset shaft for 1 Remove knob and
Lrip ruj]eage lock out fFom
recorder underneath dash
7 | Speedomeler 1 Connect cables and
| ingert hﬂl‘l.li.l'.E.
lights prior to
installation
8 Tachometer 1
a Combination 1
J_'inﬂrun:t'.lﬁ
Removing
1 - Eemove battery ground strap. 45 = Tahe the complete instrument panel aszembly

out .

2 - Remove steering wheel by twisting hom bar
slightly to the left. Remove nul from steering @ - Remove wires and pull out waming lights,

column - - . )
1 - Push individual instruments out toward Foot. Re-

place rubber retaining rings if necessary.

4 - Bemove lostrument panel retaining screws.

4 = Detach speedometer cable and reset shaft foe
Irip II:j]EiIEL' recorder,

ﬂ \ - Installing

Install in reverse order, Connpeclt wires according to
the wirlng diagram.

o

5. 1=2/% HI'.“II.I::I".'J'I'IS and [uﬂ.'_lll.ug Instruments Type 014 Printed ir.(.'-{'rmany-'
and 931476 =0, 1p72



INSTREUMENT PANEL INSERT WITH ITNSTRUMENTE

B14/6

(31) (31)

Typ 914

] 134315??1‘?

|
(s) () (31 (9)

1 1 1 L I i« B S |

Mumbers in parentheses indicate aciuwal terminal
d:sil::lul:iuu:- .
0 = Nol used 10 = Terminal & 15
1 = Instrument illumination 11 = To oll temperature sens o
2 - Parking light indicator - green 12 - To fuel level sensor

= Turn signal indicator = grecn 13 = To tachometer ballast unit
4 - High beam indicator - blue 14 = To ground
& = Lenerator waming light = red 15 = Flex shafl for Irip |.'|J.Iu.ag:=. reset
i = Low [uel Indicator = red 14 - Washer

= (il temperature indicator light 17 = Bound mut
a4 = Brake warning light = med 1% - Knourled knob
9 - (il pressure '.'\-I.Lrllillt' ]i.:._:l'.l = green
Printed in '.'n_-rrnanf.' Removing and I:|5tn]]in.5 Instruments T ype 914 and 5.1-2/3

Type 914/E




a4 [NSTRUMENT PANEL TMSERT WITH INETRUMENTS

146

Removing and Installing Speedometer Cable

2

wWhen installing:

Removing and installing procedure for the speedo-

Remove battery ground strap, Remove retai-
ning cable out from specdometer head.

= Remove left floorhoard and center tunnel oo-
WErE,

= Remove speedometer drive retaining bolt.

- Remove rubber bool fom speedometer drive
unit on transmission and remove cable hou-
Si.'.IE rl:l!a.iui.u.g mut, If MECESEary, remove retai=
ning bolt (see arow). (tightening torque is
1,5 mkg),

- Remowve rubber bool from tunnel access hole
in under carriage and pull speedometer cable
a.swrrll:l]:.l out to the rear,

Make sure that the rubber bools in tunnel access
hole and the speedometer drive unit are correct=-
Iy seated,

Fasten speedometer cable assembly to the crank-
case, together with the hand throttle cable, with
a clamp,

- Speedometer drive unit
Cable housing retaining nut
Rubber boot

= Spesdometer cable

COR =l o
i

meter drive unit is outlined in Growp 3 - 4, 1-5/1
of the workshop manual.

Printed in Germany Removing and Installing Type 914 and 914/6

Specdometer Cable

§.1-3/1



14 PICKUP FOR FUEL GAUGE 914/ 6
Fickup for Fuel Gauge
4
/ 7
p
- .
Observe during Special
NoJ Designation Each | Removal Installation Instr,
1 | Cheesehead screw | b
2 | Washer i
3| pug 1
4 | Pickup for fuel 1 Mark pesition
gauge
a | Seal 1 Watch out for
Accurate seat
of bores
g | Base 1
7 | Pertinax washer 1
B | Washer 1
9 | Hex, nat 1
Printed in Germany B.2-1/1

Pickup, Removal and Installation Type #14 and 914/6




a4 OIL PRESSURE SWITCH 914/6

TOOLS
2
Special-Tool
Nr. Description Nr. Remarks
1 Fressure tester VW OG22
' (il pressure switch wrench
3 Test lamp
Frinted in Germany Eemoving and Installing Oil Pressure Switch 6.58=1/1

Type 914, Type H14/6




9146 OIL PRESSURE SWITCH 14

U1l pressure switch

The oil pressure $wiktch is installed in the odl presure circuit between the odl pump and pil cooler, When
the engine is not running, a diaphragm-connected contact is held in the closed position by a spring. When
ignition is switched on, the current Nows from terminal & 15 in the farfer switch via the ail pressure war-

ning light and the oil pressure switch to ground; the warning light goes on.

When the engine is running, oil pressure causes the diaphragm to break the circuit; the light goes off,

Removing

1 - Remowe air cleaner housing.

2 = Bemove wire from oil pressure switch.

d = Remove switch cover plug and remove the
switch.,
Inmstalling

The oil pressure switch has tapered which prevent
oil leaks. Do not damage threads by overthightening
when installing.

G.3=-172 Removing and Installing O11 Pressure Switch Printed In Germany
Type 314, Type 914/8
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914 OIL PRESSURE SWITCH 914/6

Testing Oil Pressure Switch

The oil pressure switch should be checked with the engine warm.

1 - Remove oil pressure switch and install in tester.

2 - Install tester in crankcase in place of oil pressure switch. Connect the test light between the switch
and a source of power. The test light must come on. If not, replace the switch,

3 - Start the engine, While increasing the engine speed, observe at what oil pressure the test light goes
out. The light should go off when reaching 0.15-0.45 atu (2.2-6.6 psi) at idle speed (or slightly
higher if the engine is warm).

4 - Stop engine, The test light may come on again with a slight delay since the pressure drop takes place
slowly.

The oil pressure switch can not be repaired.

Printed in Germany Testing Oil Pressure Switch 5.3-2/1




a14 SIGHNAL SYSTEMS 914/6

Horn

A solenoid and an electrical breaker produce vibrations in the horn which are transmitted to a diaphragm
where they are converted into spund. A integrated condenser, or shading ring, reduces arcing between the
contacts of the breaker thereby preventing erosion of these contacts. The hom is activated by the horn
ring on the steering wheel {completing the circoit).

914/6 models have two horns, they are located behind grills in the bumper. Type 914 vehicles have only
one horn, It i located behind the left grill in the bumper.

Removing Harn

1 - Remove grill

2 - Remove hom support retaining out with
an offset open end wrench, Make sure that
this will not move the driving light out of
adjustrnent; readjust if necessary,

Installing

When installing make sure that the bhom support is nob damaged and the horn does not touch the body,

In general, when disgnosing a faulty horn, check the wire connections at the fuse box and ham, Check
that the horn ring in the stecring wheel makes s good ground connection when pressed. Corroded or loose
connect ions l’n-.-quenil:,- are responsible for hom malhinkt ions.

Horn Actuation

The Type 914 signal horn is connected directly to terminal # 15 in the fuse box (see wiring diagram). The
twin home in Type 914,86 vehicles are connected through a relay switch. Actuation is same in both vehic-
les. A wire is connected from the hom, or the relay, respectively, to the contact ring: The circuit is
completed when the signal hom ring is pressed. The current then flows from the homn, through the contact
ring, via a contact to the horn ring to the steering shaft which is grounded. The circuit is completed and
the horn blows,

Primted in Germany Removing and Installing Horn Type 914 - 314/6 5. 5=1,1




SIGMAL SYSTEM g14

The homs of 1975 models are bolted to the floor
plate, instead of the bumper,

5.6 -1/2

KV, 1974 - Printed in Germany



a14 EXHAUST SYSTEM COMTROLS

CATALYTIC CONVERTER AND EXHAUST
GAS RECIRCULATION CONTROLS

All 1575 Califomia Verslon Models are equipped
with a catalytic converter and exhaust gas recir=
culation {EGHR) o I'::'I'_:l in the Ilghi Ah".lil'lil‘ air
pallution,

The catalytic converter and EGR parts are subject
fo a certdain amount of wear and must be replaced
or inspected alter a certain period of operation
(see Group 2.

A counter is installed in the footwell of the front
pazsenger s side o control this period of operation,
It switches bath indicator |_.'|.n'||'_|5. in the instrument
panel on after the car has covered a distance of
30,000 miles,

Owverheating can cawse immediate fallore of the
catalytic converter, The “CAT" indicator lamp
flashes on and off b show excesively high tem-
peratures in the cal.l]_‘:.'li.t converter, The indicalor
lamp poes oul again when the temperature dnops
below the specifled limit,

In thiz case, the catalytic converter must be
inzpected and, if necemary, replaced,

Mote

Extremely high exhaost gas ternperatures are usually
not encountered during normal IJI._'Itri.I:iI:IH conditions,
If the catalytic converter iz foo hot, the cause is
usually found on the engine, e.g. incorrect ignition
timing, lailure of ignition circult or oo lean
fuel/air mixture.

Frinted in Germany - XVI, 1974 f.6=1/71



EXHAUST SYSTEM CONTROLS Gl4

If the "CAT" indicator lamp remains on continuously,
it means that it is necessary to replace the cata-

lytic converter, Check the exhaust gas recirculation
sysben, if the "EGR" indicator lamp lights up

{gee Group 2).

Press both ping {arrows) in o their stops o zem the
counter, (To depress pins, make a right angle fool
out of & mm 1/4 inch diameter wire approx T
inches long, Bend 907 at one end approx, 3/4 inch),

"CATT and "EGR" indicator lamps light up when
switching on the ignitlon and go out when starting
up the engine, Thizs method provides a means of
controlling the indicator lamps each time the en-
gine is started,

The sensar which controls the catalytic converter
temperatore is bolted directly ko the catalytic
converter and is connected to a relay, which is
located next to the left taillight housing,

a8 = 1/2 Printed in Germanny



914 FUNCTION DESCRIPTION

Safety Belt Warning System

As of January 1, 1972, all vehicles are quipped with a safety belt wamning system, This system consists
of two three-point safety belts with automatic retractor, a waming light with inscription "Fasten Seat
Belt" and a seat contact switch built into the passenger seat, The ignition key waming buzzer has been
incorporated into this waming system,

Built into the safety belt buckles is an electric contact which is closed when the belts are not fastened;
this provides ground for Terminal G of the warning lights, If ground is not simultaneously provided at
Terminal 50a through the parking brake contact, the transistor incorporated in the warning light becomes
conductive, Since current is always available at Terminal 87a of the buzzer, and at Terminal 15 of the
warning light whenever ignition is switched on, the warning light comes on and the buzzer sounds, When
the safety belt is fastened, the contact in the safety belt buckle opens and Terminal G is disconnected
from the ground,

Built into the passenger seat is a seat contact which interrupts the ground connection between belt buckle
on passenger side and Terminal C on the warning light side when not weighted.

The warning to fasten seat belts is given visually by the warning light with the inscription "Fasten Seat
Belt” and, simultaneously, by the buzzer when:

ignition is switched on,
when driver (and passenger) have not fastened their (respective) belt,

and the parking brake is fully released.

Function of the ignition key warming buzzer remains unchanged.

Printed in Germany -~ L 1972 6.1-1/1
(USA only)




FUNCTION DESCRIP TION 914

Seat Belt Warning System

The seat belt warning system has been changed effective with the 1974 models,

The new system consists of 2 three-point seat belt assemblies with automatic locking retractors, a control
lamp with the inscription FASTEN SEAT BELT, a seat contact in each seat, and the so-called logic relay
switch with an integrated buzzer. The formerly used, separate buzzer in discontinued, In addition, the
control lamp circuit has been changed so that the control lamp cannot be used in vehicles of pre~1974
vintage,

The following steps must be performed to start the engine:

1. The engine can be started at any time when no load is placed on the seats, such as starting from the
outside,

2. Whenever a load is placed on a seat, the seat belt must be buckled. This applies to both the driver’s
and passenger’s seats, It may also be necessary to buckle the seat belt when a heavier piece of
luggage is placed upon it, Since the action sequence of "Occupy Seat - Fasten Seat Belt" is monitored
by the logic relay switch, the engine will not start if either the driver or passenger fastens the seat belt
prior to occupying the seat,

When the proper action sequence is not followed, the buzzer and the control lamp with the inscription
FASTEN SEAT BELT are activated as soon as the ignition switch is turned on,

3. It is possible to restart the engine without fastening the seat belt if the restarting occurs within 2 £ 1
minutes of shutdown,

The accoustical and optical warning system will be activated whenever any of the following conditions
occur when the engine is running:

1, When a load is placed on a seat without buckling the seat belt,
2, If the action sequence of "Occupy Seat - Fasten Seat Belt” was not followed in the order,

3. When a load is removed from a seat, in which the belt is buckled, for more that 10 seconds and then
is placed back on it,

In all of the above cases, the waming system can be activated only when the parking brake is in the
off position, The waming condition can be cancelled by refastening the seat belts in proper sequence,

The buzzer, integrated in the logic relay switch, also is part of the ignition key warning system,

6.1-1/2 X1V, 1973 - Printed in Germany




914 FUNCTION DESCRIPTION

Control Illumination

Beginning with 1973 models, all vehicles are equipped with illuminated controls.

This provision includes the following points:

1, Illumination of the heater lever on the center tunnel
2. Illumination of the blower switch on the instrument panel

3. Illumination of the emergency flasher switch

All lamps are connected to the instrument lights and their lighting intensity can be progressively
varied.

Printed in Germany - X, 1973 6.1-2/1
USA/CAN




a14 FRESH AIR VEMTILATION r(electrical) Q148

The upper fresh air ventilation control lever controls the fresh air gates and the fan, When the lever L
moved into the left position, the gates are closed, When the lever is moved to the right, the #ates open
up. The three speed fan runs in the first, second, or third position, The center lever controls the dis-
tribution of fesh air. The lower lever controls the distribution of the engine heated air. When the fan is
on, a bloe !I.‘._;_I'.i Coimies on in the rj:'ll.-i uppeer part of the fresh air control .'|-;51;~|'|'I'||_".'_

Bemoving

1 - Remove battery ground strap

2 - Dvisconnect control cables from the Gesh air
contral ;_.;JIZEE (92 BODY Eroupd,

% - Remove bolt (ece arrow) and push the conirol
uSSEI::hl}' imto the passenger compartment slide.

4 = lemove wired and wilhdraw the control as=
sembly with control cables.

[nstalling

1 - Connecl wires,

The brown/white wire for the indicabor
]iﬁl.i i conrected to the bottom of the con-
trol assembly. The "hot” (power supply)
lime iz whitered,

A Liround

H Slow speed (white/green wire)

[ Medium speed (white/ yellow wire)
I = Fast speed (white wire)

& = Install control .155.|.‘||||.'l]:.' and connect control
cables to fresh alr gates.

-

Printed in Germany Removing and Installing Fresh Adr Ventilalion 3. 2=1/1
Control Assembly Type 914 and 81476



14 ELECTRICAL ACCESSORIES N4f6

Fresh Air Blower Disassembly and Assembly Type 914 and 914/6

Printed in Germany f. 2=4/1
Fresh Air Blower Disacsembly and Assembly Type 914 and 91476



914 ELECTRICAL ACCESSORIES 914/6
Observe during Spec,
No. | Designation Each Disassembly Assembly Instr,
1 Fresh air blower 1
2 Line 1 Watch out for
good seat of
rubber sleeve
3 Cable sleeve 1
4 Cheesehead screw | 2
5 Washer 2
6 Blower housing 1 Watch out for
half rear correct seat of
rubber seal of
motor housing
7 Screw for cable 1
control attachment
8 Washer 3
9 Lock washer 1
i0 Hex. nut 1
11 Lock washer 2
12 Hex. screw 2
13 Bimetallic switch 1
with resistance
14 Flap with seal 2 Watch out for
\ correct position
15 Motor housing 1
with m“ or
16 Clampir% ring 6 Use new rings
17 Blower housing 1 Watch out for
half front correct seat in
rubber seal of
motor housing
18 Connecting rod 1
19 Circlip 2
20 Impeller 1
21 Spring clip 1 Push off with
screw driver
6.2-4/2 Printed in Germany

Fresh Air Blower Disassembly and Assembly Type 914 and 914/6

—~



Hl4 ELECTRICAL ACCESSORIES 148
Freah Alr Motor Disassembly and Assembly Type 914 and 91478
Observe during Spec,
Hoo| Designation Each Disamembly Assembly Irser,
Sprng clip 1 Push off with screw driver
2 | Impeller 1 Do not cant while
positioning
3 | Motor housing 1
with frame
4 | Lock washer 1 Ingert accurately
into groove of
rotor shaft
3 | Washer 1
i Plastic washer 1
Printed in Germany £, 2=5/1

Fresh Alr Motor Disassembly and Assembly Type 914 and 914/ 6




914 ELECTRICAL ACCESSORIES 914/6

-~
Observe during Spec, -
No. | Designation Each Disassembly Assembly Instr,
7 Cheesehead screw | 2
8 Holding disk 2
for motor
9 Holding clip for 2 Push outer ends
motor of these clips
inwards
10 Motor 1 Check collector When installing
of armature for wear motor into blower
and windings for breaks frame be sure that
and earth connection the two contact

lugs point in the
direction of the
recess for the

line layout on ~
blower frame

11 Carbon brush 2 Check for wear Replace, if
required

12 Spring for carbon | 2
brush

6.2-5/2 Printed in Germany
r Frest Air Motor Disassembly and Assembly Type 914 and 914/8 :




Gl ELECTRICAL ACCESSORIES

Eemoving and Installing Heater Blower

Removal

1 - Remove hose clamp from duct junetion and
pull duct off the blower, The attachment of
the duet junction will be changed during the
1975 madel YEar, The hose cla mip will he
replaced with two plastic clamps which will
have to be removed to facilitate removal of
the junction,

- A suppressor 13 attached o the blower molor
in vehicles equipped with & radio, Cut the
plastic strap with side cutbers, j_|1|sl'| the cover
back over the suppressor, then detach the
expoted wire, on the blower side, from the
HUpprEssar,

d = Remove strap and take blower out,

Installation

I - Make sure that the rubber piece is properly
nositioned on the console,

4 = Position Blower in pt:n::{'. and fasten with siram,
Make sure that blower does not fouch repulator
plate,

4 - Connect wires, Watch polarity: both brown
wires, a5 well as the green and yellow wires,
are connecled together, The suppressor, If
installed, should be connected in same way to
both cable ends, The plastic cover must be
g'-us.]ltd back over the SUPRTESRET in such way
that all connecion are covered, The suppressor
chould be reattached to the hlower mobor with
a plastic hose clamp fat least 250 mm long),

4 = Attach duct junction to the hlower, ke new
plastic clamps, if T ECESSATY .

Frinted in Germany = XII, 1973 B, 3=1,/1




a1 SAFETY BELT WARHNING SYSTEM

1- Removing and Installing Passenger
Seat

Before |'vr_rr|n|:|'|.';il1gI the pilssenger seal make sure
that the bwo conductor wire leading from the
seat contact to the plug=-in connector is dis-
connected, When relnstalling the seat, don't
forget to reconnect it,

2= Removing and Installing Safety
Belt Buckle

The safety belt buckles are fastened to the
center tunnel by & M10 bolt each, The two
conductor wire of each safety belt buckle should
be detached at the round, four point connector,

When reconnecting the wires, make sure that
the wire leading from the driver’s side safety
belt buckle is connected to brown and yellow,
and that on the passenger side to brown and
white, The respective color code for the wires
iz vizible at the four point connector,

The M10 retaining bolts have a shoulder which
rests against the center tunnel when they are
tightened, This allows the belt buckle to
swivel on its mounting point,

The contact incorporated into the safety belt
buckle cannot be rzp].a.-:-r.d. If :repair.s are
Necessiey , the entire unit must be mp'l:ll:zd,

Printed in Germany = 1, 1972 B.4-1/1




SAFETY BELT WARNING SYSTEM gl4

g3 = H.IEII:IIJ'I.'EIIE and 1I'.|51.3]!Ii|:|_gI "Fasten
Seat Belt” Warning Light

The wamning light is pressed into a rectangulac
opening above the heating and ventilating
controls in the instrument panel, It is held in
place by two plastic clips,

Before removing, detach the four point plug
from the rear of the waming light. The light
may then be withdrawn through the front end
of the panel. The waming light can be easily
removed with a serewdriver h}l c_:.a'rl::!'uli:r'
prying between the waming light frame and
the instrument panel lining (do not damage
the instrument panel lning),

The warning light must be opened when
replacing the bulb {12V, 1,2W),

Before installing, it is necessary to position
the connecting socket behind the cutout in
such a way that light and socket can be
reconnected and the light pushed into its seat,

B, 4=1/2 I, 1972 - Printed in Germany



514 SAFETY BELT WARNING SYSTEM

4= Removing and Installing Seat
Contact in Passenger Seat

Detach the two |1-::-E|'|1. connector and remove
eeat cushion. To gain access to the seat
contact, remove seat cover by taking out as
many staples as necessary, Remove adhesive
5.|:|_'i|:r; and take out seat contact, Mota proper
positioning of the seat contact during
reassembly,

[Dimensions are 30 mm {1 36inch)

Prionted in Germany - 1, 1972 6.4-1/3




SEAT BELT WARNING SYSTEM 914

S-Removing and Installing Logic
Relay Switch

The logic relay switch iz mounted in a socket
attached 1o the floor pan, under the pasenger
seat, and is accessible upon removal of that
seat, The amymetric arrangement of the contact
prongs prevents faulty installation of the relay
switch, The written side of the logic relay switch
faces the floor pan,

HOTE:

Two contact prongs in the logic relay switch
are fumished with a rubber ring, These rings
must oot be removed from the switch during
installation since it i3 possible to force the
contaet prongs out of the socket when the
awitch 1= pushed in too deep,

However, beginning in October 1873, slightly
modified logic relay switches are uzed in
which the narrow contact prongs have been
shortened, This eliminates the need for the
rubber rings,

6,4=1/4 ¥IW, 1973 - Printed in Germany




914 SAFETY BELT WARNING SYSTEM - 1974 MODELS

Troubleshooting Safety Belt Warning System

If the starter does not work despite properly attached safety belts, proceed as follows to eliminate the
problem:

1 - Remove passenger seat and replace logic relay switch,
If thiw does not correct the problem, the malfunction may be in the following component areas:

a - in the starter itself

b - in the ignition/starter switch

¢ - in the connecting wire between the two

d - in the wires between belt and seat contacts, and logic relay switch,

0o
1

Remove logic relay and connect jumper wire between terminals C and 50 in the logic relay socket,
The jumper wire must be provided with flat contact tabs to ensure good connection,

If starting is now possible, the defect will be found in the wires which connect the belt or seat
contacts with the logic relay switch,

3 - Remove seats and check electrical connections according to the wiring diagram,

If the starter fails to work despite the jumper wire connection, check starter, starter/ignition
switch, or wires connecting the two,

Other possible malfunction areas are:

a - Malfunction in the optical and accoustic waming devices when belts are not buckled,

b - Activation of the wamning devices despite proper handling of the safety belts,

In either case, first replace the logic relay switch and then, if necessary, check the electrical
connections and wires in the safety belt warning system by following the wiring diagram,

NOTE:

Upon rectification of the problem be sure to remove the jumper wire and replace the logic relay
switch, otherwise the entire safety belt waming system will remain inoperative,

Printed in Germany - XIV, 1973 6.4-2/1
USA/CAN



14 CIGARETTE LIGHTER 91440

Mote when Special
Mr. Description Hy Rz b Installing instructions
SEE

1 [dentification 1

cap
] Knoh 1
3 Lighter body 1

with heating codl
q Lighter housing 1 Remove battery ground

strap.
Do ol inix up positive
and negative wires,

] Hetainer 1 Femove wilh a screw- Replace if HeCessary,
driver from the compart-
rment side through cut=
outs in housing,

Printed in Germany Removing and Installing B6,5-1/1




ol4 COMNTROL ILLUMIMATION

Illumination of the Heater Lever

A square-shaped lamp is located on the center tun-
nel, or tunnel console, respectively, near the
heater lever,

Directions for the application of the heater lever
are imprinted on the lamp cover.

Pull the lamp cover up o replace the wedge-base
bulb (12V, 1.2W),

The conmle cover must be removed if the entire
lamp assembly is 1o be removed,

Frinted in Germamy - ¥, 1973 B, 6-1/1



COMNTROL ILLUMINATION 914

[llumination of the Ventilation
Blower Switch

A wedge=base bulbk (12V, 1,2W) s located behind
each of the positions "DEF.OFF" and “DEF, MAX, ©
in the lower part of the blower switch,

The bulks are mounted in sockets and are inserted
in their appropriate receptacles from behind the
switch assembly, They are accessible through the
bottem of the instrument panel without removal
of the lnee protector,

Beginning with the 1974 models, an additional
wedge-base bulb i located above the "DEF, OFF"

pos ition, —

Tllumination of the Emergency
Flasher (Hazard Warning) Switch

The control bulb located in the emergency flasher
switch is connected to the light switch terminal
B8b through a ballast resistor incorporated in the
emergency flasher switch, The bulb simultaneously
fulfills the purpose of illuminating the emergency
flasher switch, although it burns with lesser
intensity,

This new emergency flasher switch with the
incorporated ballast resistor differs in appearance
from the formerly used switch in that it has the
added terminal 58b: it ¢can be used as well in
wehicles which are not required ko be equipped with
the illuminated emergency flasher switch, in
which case terminal 58b will remain unused,

G, 6-1/2 XV, 1973 = Printed in Germany




G4 WIRING HARMWESS 914/6

Main wWiring Harness

Removing

1 = Remove battery ground strap. Remove fuse
box,

2 - Detach wires lEiLI.‘l:iI:IE Lo the |Jri'.-':i|:||:'I l:iEhl::.
headlamps, and homis),
Remove wires from retractable headlight
motors and turn signal light.

4 - Remove fuel tank, pry wire clips open, and
pull wiring hames back into the fuel tank
compartment.

4 - Disconpnect wires tom fuel level .5::nn:|j_|'.g
unit, fan and, in Type %14, the windshield
wiper motor, Pull the harness into the car
interior.

Printed in Germany Eemoving and Installing Main Wiring Harness 7.1-11




914./8 WIRING HARMESS dl4

b = Hemove wires rom the collective terminals

which are located on the fuse box retaining
bracket (ground wires see arrow),

B = Bemove instrument Fazlel and detach all wires
from the instruments and switehes, Pull con-
nectar gluﬂ far turn si._glu..'_]s from the control
panel. Remove turn signal ewlich connector,
as applicable.

= Remove left Noorboard and center funnel co-
ver, Detach wires from stoplight awitch.
Hemoye driver™ s seal,

B = Dlsconnect wires from the tail lights, license
plate light, and luggage compariment light,
F':r}' reta i_'|:i|:||:'I -:'lipr; open and pu]'l wlri|:g har=
ness into the engine compartment.

5 - Dvsconnect positive wire from battery and
disconnect plug from relay console in engine
compartment.

7.1-1/2 Eemoving and Installing Main Wire Loom Printed in Germany




Gl4 WIRING HARMESS

9144

10 = Pry retalning clips open in the engine com-
partment and J'.-u]'l bl wi.ri.u.g harness into
the car interior through the opening. Remove
wires from interior compartment Light and
brake warning light.

Installing

hake sure rJuiri.l:lg ing allation that all grommets
make a good eeal around the wiring harness, Con-
neck wires n{'{n:-'rd:iug to the 1.-.':i:r:i|:|H d:i.'lgrrl.rn. Ta
ensure that voltage drop throughout the entire
h'j'r:ing harness is ke;ﬂ: at a minimum, make sure
all terminals and ground connections make proper
contact. Mug connectors should be sprayed with

contact cleaner, if NECERsry,

Printed in Germany Removing and Installing Main Wiring Harness

T.1=1/3



914 DESCRIPTION AND GENERAL HINTS 914/6

Description of Battery

Electrical energy generated by the alternator is stored in the battery by an electro-chemical process. The
battery provides the necessary current for the starter and ignition system when the engine is being started.

The battery cells consist of a set of positive lead proxide (Pb0g) and negative lead (Pb) plates each. Each
cell of a battery produces approximately 2 volts. A 12-volt-battery therefore has 6 cells connected in
series. The battery is filled with electrolyte. The electrolyte is a liquid mixture of diluted sulphuric acid
(HQSO4+H2O) with a specific gravity of 1.285.

The cells are accomodated in a common housing made of acid-proof insulating material, and are connec-
ted in series by heavy lead bridges. To prevent mixups, the battery positive terminal is thicker than the
negative terminal, In addition, the terminals are marked + and -.

Cell Voltage

Nominal cell voltage is 2 volts. During the charging process, the voltage in the cells rises to about 2. 5-
2.7 volts and drops down by itself shortly after the charging current is turned off to 2-2.1 volts (12-12, 6
volts for the entire battery). When the battery voltage drops to 10.5 volts without electrical loads applied,
the battery is fully discharged.

Battery Capacity

According to DIN 72311 standard, battery capacity is the energy which a battery can produce over a pe-
riod of 20 hours at electrolyte temperature of 27° C (80° F). This value is given in terms of ampere-hours
(Ah), This means that a battery with a capacity of 45 Ah can supply a current of 2. 25 A, over a period of
20 hours, at a temperature of 27° C (80° F).

Discharge Process

During the discharge process, both plates absorb more and more parts of sulphuric acid and change into
lead sulphate (PbSO4). This reduces the specific gravity (1.12 at 20° ¢ (689 F) in discharged condition).

Charging Process

Storage batteries can be charged only with direct current. (DC)

In the car, the altemnator provides such direct current. It is important that the positive terminal of the

DC source is connected to the positive terminal in the battery, and the negative DC source to negative
battery terminal, Action of the DC current, which should be 2.7 volts per cell, converts the position

plates into lead proxide (PbO ) and the negative plates into lead (Pb). The sulphuric acid particles absorbed
by the plates during the discharge process are freed again, causing the specific gravity to rise to 1.285
(when fully charged at 20° C/68° F). If the charging current remains connected, water contained in the
electrolyte changes into oxygen and hydrogen, causing the battery to boil (gass).
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Specific Gravity

Specific gravity, together with cell voltage, provides an exact indication of the state of charge of the

battery. Specific gravity is tested with a hydrometer. The hydrometer consists of a glass cylinder with a
suction ball, and a calibrated float with scale. The higher the specific gravity of the electrolyte, the hig-
her the float. The following values must be attained:

State of Charge

Normal Climate Zones

Specific Gravity

Tropics

Specific Gravity

Discharged 1.12 1.08
Half loaded 1.20 1.14
Fully loaded 1.285 1.23

Winter Operation

Battery capacity is greatly affected in cold weather because conductivity and viscosity of the electrolyte
varies considerably with tempen:atureochanges0 The capacity drops considerably at low temperatures and,

at an electrolyte temperature of -25° C (-13" F) provides only about 50% of the capacity available at

+20° ¢ (+68  F). Also, the specific gravity of the electrolyte also drops in more or less discharged batteries
so that possibilities of freezing are also increased. Frozen batteries supply no current. The battery will
work again after deicing and recharging.

Specific Gravity Electrolyte Freezing Point
1.285 -65°C (-55°F)
1.18 -22.5°C (-7°F)
1.14 -13%°¢c (+10°F)

Greater demands imposed upon the battery during the cold season, due to the considerably greater starter
loads, require particular attention during service operations. It is recommended to fully charge the battery
outside the car at four week intervals during the winter, at the same time checking specific gravity and
level of electrolyte.

Battery Storage

Batteries stored for prolonged periods of time lose their charge. This discharge process depends upon the
temperature at storage. The discharge rate increases with increasing temperatures. The loss at room tem-
perature is about 1% of the capacity per day. Discharged batteries stored in warm rooms accumulate heavy
coatings of lead sulphate on the plates (grey in color).

Batteries with heavily "sulphated” plates can not provide the high rate of current needed for starting the
engine. They should be replaced.

The following points should be observed when a battery is to be stored in order to prevent self-discharging
and "sulphating":

1 - Charge battery, check specific gravity and electrolyte level, add water if necessary,
2 - Store battery in a cool and dry place, discharge and recharge every 6 to 8 weeks.
3 - Prior to returning a stored battery to regular use, recharge it at low rate (max. 3 amps).

If batteries stored for prolonged time show considerable voltage variations from cell to cell, they may be
“sulphated”. Sulphated batteries gass excessively during the initial charging period. They should be char-
ged at a slow rate (3 amps max.) to remove the lead sulphate from the plates.

In no case may "sulphated"” batteries be quick-charged at high current rate,
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Activation of Dry-Charged Batteries

When dry-charged batteries are activated for use, follow manufacturer's instructions. In general, the fol-
lowing applies:

1 - Store the batteries in a cool and dry place until used.

2 - Reénove bglttery filler caps and fill cells with clean electrolyte with specific gravity of 1,285 at
20 C (68 F).

3 - After about 15 minutes, shake the battery lightly and refill with electrolyte to proper level.

4 - The battery is ready for use.

Maintenance Hints

The battery should be securely mounted in the vehicle. Battery terminals and cable clamps must be clean.
They should be cleaned with a rag or with a terminal cleaner. After installation, the terminals and clamps
should be lightly coated with battery terminal grease or petroleum jelly.

Caution!!

Use a battery terminal puller if clamps cannot be easily removed.

Note:

Grease, oil, and gasoline may discolor plastic battery cases,
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Testing Voltage

The battery should always be tested under load.
wWhen & current load of about 110 amps i= applied,
the \rnlt.age must not drop to below the minimum
value of 9.6 wolts. Should the total voltage drop
below the glven value during this test (5-10 se-
conds duration), then the battery is either dischar-
ged or defective (sulphated).

Total voltage can be checked with a battery tester
or a suitable quick=-charge unit,

—-—

B

Motea:

Dizcharged batteries should be charged at once ! (See instructions under Rattery Storage).

Checking Electrolyte Level

Electrolyle level will decrease with |:lal!Er'_:,' e due to the deterigration (gassing) of the water. Refill only
with distilled water., Do not use rain water or tap water. Electrolyte level should be 5 mm {3713 in, )
above the plates, including separatars, 1 a level indicator is incosporated in the hattery, use it as a guide,

Overfilled batteries can boil over at high charge rate. Underfilled batteries
have a shorter 1ife.

Electrolyte

Electrolyte should be refilled only when the drop in level was due to a boiling-over or other leakage,
Chechk specific gravity if electrolyte was added.
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Charging Battery

Caution'!

Do not use open flame in rooms where batteries are charged.

Note the following when charging batteries:
1 - Remove filler plugs.
2 - Check electrolyte level, refill with distilled water if necessary.

3 - Connect positive battery terminal to positive terminal of charging unit, and negative battery termi-
nal of charging unit.

4 - Switch the charger on. The charging rate depends on the capacity of the battery. It should be about
10% of the battery capacity. (Charge a 45Ah battery at a rate of 4.5 amps).

5 - Leave the filler caps off during the charging procedure.

6 - Check temperature of electrolyte from time to time. Maximum temperature is 40° C (1040 F). If
the temperature is higher, decrease rate of charge and charge over a longer period of time.

7 - Charge the battery until all cells are gassing freely and no increase in specific gravity and voltage
can be noted in three tests made each one hour apart. If so, the specific gravity must be 1,28 and
total cell voltage 15.6 - 16.2 volts, Check voltage with load current on, specific gravity at pre-
scribed electrolyte level.

Quick-Charging

Quick-charging should not become the rule.

The quick-charging process can be applied only to batteries in use which are in faultless electrical con-
dition. Batteries which were in storage for prolonged periods of time should not be quick-charged. The
same applies to brand new batteries.

Follow operating instructions furnished with the charging unit,

The charging current should be 80 - 90% of the battery capacity. (Charge a 45Ah battery at a rate of about
36 - 40 amps).
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Removing and Installing Battery

The plastic-case battery is mourted on a support plate to the right of the engine, and fe fastened with two
clamps. The rearward clamp (on the body side) is welded on, the forward clamp is bolted on,

1 = Detach battery ground strap, Then detach the
ciable 1_"Iu.rr|r.| fraom the Fniili.l.ru terminal,

2 = Unscrew holddown clarp and take the battery
out.

Make sure d.u.rj.llg installation that the hat!ur}' is
securely fastened. If necessary, clean battery
terminals and cable clamps and coat with bat-
bery terminal grease or PEI‘:I'-I,'.\[I-."JI.‘I jelt].' after
installation. Always attach the batiery positive
terminal first,
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