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Technical Product Manual

VDO cockpit vision VDO cockpit international

Overview Of Chapters

Subject Chapter

General informations VDO cockpit vision 1
VDO cockpit international

Electronic speedometer VDO cockpit vision 2

dia.80 mm / dia.100 mm VDO cockpit international

Electronic tachometer VDO cockpit vision 3

dia.80 mm / dia.100 mm VDO cockpit international

Electronic tachometer 4

with operating hours counter

dia.80 mm / dia.100 mm VDO cockpit international

Electronic tachometer VDO cockpit vision 5

dia.52 mm VDO cockpit international

Electric pressure gauge VDO cockpit vision 6

dia.52 mm VDO cockpit international

Electric oil temperature gauge VDO cockpit vision 7

dia.52 mm VDO cockpit international

Electric fuel level gauge 8

(fuel level sensor, lever type) VDO cockpit vision

dia.52 mm VDO cockpit international

Electric fuel level gauge 9

(fuel level sensor, tubular type)
dia.52 mm
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Technical Product Manual
VDO cockpit vision VDO cockpit international

Overview Of Chapters

Subject Chapter
Voltmeter VDO cockpit vision 10
dia.52 mm VDO cockpit international

Ammeter VDO cockpit vision 11
dia.52 mm VDO cockpit international

Electric clock VDO cockpit vision 12
dia.52 mm VDO cockpit international

Electronic operating hours counter 13
dia.52 mm VDO cockpit international

Temperature measuring system 14
for exterior temperature VDO cockpit vision

dia.52mm VDO cockpit international

Mechanical pressure gauge VDO cockpit vision 15
dia.52 mm VDO cockpit international

Mechanical temperature gauge 16
dia.52 mm VDO cockpit international

Final Assembly VDO cockpit vision 17

VDO cockpit international

Spare parts and accessories VDO cockpit vision 18
VDO cockpit international

Pyrometer 19
(exhaust-gas temperature measuring system) VDO cockpit international
dia. 52 mm

TUO00-0755-0000002 0902 | Overview Of Chapters | 0-3
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VDO cockpit vision VDO cockpit international

1. General Informations

Contents Page
1.1 VDO cockpit vision 1-2
1.2 VDO cockpit international 1-3
1.3 Safety instructions 1-4
1.3.1 Installation 1-4
1.3.2 Electrical connection 1-5
1.3.3 Assembly 1-5
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VDO cockpit vision VDO cockpit international

1. General Informations

1.1 VDO cockpit vision

Rated voltage:

Design
Bezel:
Lens:
Deflector:

Dial:
Pointer:

Housing:

Mounting:

lllumination:

Connections:

Marking (label):

Backlight

12-volt or 24-volt

brass, black, rectangular version
nonreflective
black

plastic (polycarbonat) for translucent backlighting
dialgraphics: black background with white characters

plastic (polycarbonat) for translucent backlighting,
red, for high temperature

plastic (flame retardant) 52 mm / 80 mm / 100 mm diameter
or
steel, zinc-plated and chromatized (ammeter, turbocharger gauge)

bracket, steel, zinc-plated and chromatized
or
clamp ring, plastic

backlight

clear

or

variable (green and red colour caps)

blade connectors 6.3 x 0.8 mm
exception: Ammeter (screw connection)

manufacturer, country of origin
production date

rated voltage

part number(s)

specific: CE sign, resistance value

(Supersedes VDO cockpit and VDO mobilcockpit)

TUO00-0755-0000002
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VDO cockpit vision VDO cockpit international

1. General Informations
1.2 VDO cockpit international

Rated voltage:

Design
Bezel:
Lens:
Deflector:

Dial:

Pointer:

Housing:

Mounting:

lllumination:

Connections:

Marking (label):

(Supersedes VDO proficockpit)

TUO00-0755-0000002

Floodlight

12-volt or 24-volt

brass, black, triangular version
nonreflective
black

aluminium for instrument housing diameter 52 mm

or

plastic for instrument housing diameter 80 mm / & 100 mm
dialgraphics: black background with white characters

aluminium, red (pointer hub: plastic, black)

steel, zinc-plated and chromatized

or

plastic

(diameter 52 mm: tachometer, clock, operating hours counter,
pyrometer;

diameter 80 mm / 100 mm: all instruments)

bracket, steel zinc-plated and chromatized
or
clamp ring, plastic (plastic instruments)

floodlight
clear
(operating hours counter without illumination)

blade connectors 6.3 x 0.8 mm
exception: ammeter (screw connection)

manufacturer, country of origin
production date

rated voltage

part number(s)

specific: CE sign, resistance value

0902 | Overview Of Chapters l 1-3
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VDO cockpit vision VDO cockpit international

1. General Informations

1.3 Safety Instructions
1.3.1 Installation

° The product was developed, manufactured and inspected in compliance with the basis safety reof the EC
Directives and in accordance with the generally recognised present level of technology. The product must
only be used for service in land-bound vehicles (with the exception of motorcycles) or in stationary systems.

Prior to installation of the product, please observe the following instructions:

® For proper installation of the product, basic knowledge of motor vehicle electrical and mechanical equip-
ment is required in order to prevent damage.
Write down all the data of volatile electronic memories.
Remove the ignition key from the ignition lock.Then disconnect the minus pole of the battery (including the
minus pole of any auxiliary batteries).
When the minus pole of the batteries are disconnected, all volatile electronic memories lose their input

values.

° Failure to disconnect the minus pole of the battery can cause short-circuits in the vehicle electrical system
and then result in cable fires, battery explosions and damage to other electronic systems.

°® Prior to installation of the product, refer to the motor vehicle registration documents for information on the

vehicle type and any special equipment features and refer to the design plans for further information on the
positions of fuel, hydraulic, compressed-air and electrical lines.

° Use the product as intended. Do not change or modify.
Improper use, alteration or modification of the product can result in injuries, property damage or environ-
mental damage or have an effect on safety.

During installation of the product, please observe the following instructions:

® Observe the safety instructions of the manufacturers of the vehicle, system, motor and tools in each in-
stance!
°® Select the installation location so that the product and its components:

- do not affect or hinder any functions of the vehicle or system.
- are not damaged by any functions of the vehicle or system.
- do not obstruct the driver's view.
- are not positioned in locations where the driver and front-seat passenger can strike their heads in case
of an accident.
- are not positioned in the mechanical and electrical airbag area.
- have sufficient clearance behind the drilled holes or installation opening.
® Do not make drilled holes or installation openings in supporting or stabilising braces or struts!

Following installation of the product, please observe the following instructions:

Connect the ground cable firmly to the minus pole of the battery.

Enter / program the values of the volatile memories again.

Check all () vehicle functions.

When measuring the voltages and currents in the vehicle, only use multimeters or diode testing lamps that
are designed to be used for such measurements. The use of conventional testing lamps can cause da-
mage to the control units or other electronic systems.

Special cases:

® Please be extremely careful whenever you must perform any required work on the running motor. Wear su-
itable working clothes only, since risk of suffering injuries such as bruises or burns exists. If your hair is long,
wear a hairnet.

1.3 Safety Instructions

TUO00-0755-0000002 0902 I Overview Of Chapters l 1-4




Technical Product Manual
VDO cockpit vision VDO cockpit international

1. General Informations

1.3.2 Electrical Connection f}
Connect the cables according to the electrical terminal connection diagram.

Incorrect terminal connections can cause in short-circuits!

Safety instructions:

Danger of short-circuits due to defective connecting points or pinched cables!

All connections of the voltage supply system must therefore be soft-soldered or provided with weldable jo-
int connectors and sufficiently insulated.

You may use commercially available standard-type crimp connectors to make other connections.

Make sure the ground connections are perfectly made!

Insulate any cable ends that are not required!

° Take the cable diameter into account!

A reduction of the cable diameter will result in higher current density. This can cause overheating of the af-
fected cable section!

Cables must be stripped using a wire stripper only. Adjust the wire stripper to prevent any strands from
being damaged or cut off!

Crimped connections must be made using a pair of cable crimping pliers only.

When installing the cables, use the existing cable conduits and cable harnesses, but do not install the ca-
bles parallel to the ignition cables or cables that run over to high-capacity power consumers! Fasten the ca-
bles with cable straps or adhesive tape!

Make sure the cables are not subjected to pulling, pressing or shearing forces!

If the cables are run through drilled holes, protect the cables by means of rubber sleeves or similar parts.

1.3.3 Assembly &

Before assembly, an equalization of potential between the assembly worker and the module must be
effected in order to prevent a destruction by a discharge of static electricity.

TU00-0755-0000002 0902 I Overview Of Chapters l 1-5
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VDO cockpit vision VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

Contents Page
2.1 General informations 2-2
2.2 Technical data 2-4
2.3 Speed sensor 2-8
2.4 Wiring diagrams 2-9
2.5 Setting 2-11
2.6 Operation 2-16
2.7 Speed display 2-17
2.8 Testing instructions 2-18
2.9 Instruments survey 2-21

Installation instructions

999-165-001: VDO cockpit international
999-165-002: VDO cockpit vision

See file ‘Installation Instructions (MA)'.

Operating instructions (copy)

See enclosures TU00-0777-0010502 page 1 and 2.

TU00-0755-0000002 0503 I Overview Of Chapters I 2.



Technical Product Manual
VDO cockpit vision VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.1 General Informations

The electronic speedometer has been designed for land-bound vehicles only (with the exception of motorcycles).

The instrument has an analog speed display, and a liquid crystal display for the distance (displaying total
distance or partial distance alternatively).

Hall sensors, inductive sensors or blocking oscillator sensors can be used as speed sensors.
A pushbutton in the front lens is provided for setting and operation of the instrument.

A The electronic speedometer should be installed by a Mannesmann VDO Kienzle workshop or an
authorized specialised workshop.

The lamp sockets are clipped in.
To replace the light bulb, carefully, with the thumb,

push the lamp holder out to the side.

TU00-0755-0000002 0503 | Overview Of Chapters I 2.9
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VDO cockpit vision VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.1 General Informations

Designation of function
Stepper motor movement

The drive for this display system is a stepper
motor, comprising a permanent magnet rotor
within a crossed winding arrangement. A zero
backlash gearbox at the output ensures a high
drive torque and fine resolution. The gearbox has
a reduction ratio of 43.2 : 1 and an internal
mechanical stop. The stepper motor drive was
developed specially by VDO for this product.

The drive produces a bipolar sinusodial variable
voltage using digital pulse width modulation.
There is a 90° phase difference ( sine-cosine )
between the voltages on the two motor coils. This
rotates the electromagnetic field through
equidistant angular steps with a constant length
resultant vector (sin’@ + cos?@ = 1).

The motor torque is therefore constant at each
step with zero cogging. At the pointer one motor
step equals 0.065°.

The stepper motor parameters and the design of
VDO control-driver electronics are carefully
matched to ensure reliable operation of the sy-
stem under all conditions. Optimised control
algorithms ensure a visually smooth pointer
motion.

TUO00-0755-0000002
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Technical Product Manual
VDO cockpit vision VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)
2.2 Technical Data
Operating woltage: 10 ... 31V VDO cockpit vision
Inpuit voltage: Uow: OV @ 80 mm Backlight
Uhigh: min. 1V
Movement: stepper motor
Pickup: hall sensor or

inductive sensor or

blocking oscillator sensor  or
speed signal from electronics

< 100 mA (120 mA with illumination)
—20°C ... + 70°C

—30°C ... + 85°C

2 light bulbs 12 V, 2 W

4 colour caps (2 green and 2 red)
IP64 DIN 40050 from the front,
housing "ozon"-proof, "UV"-proof,
CE approved, reverse-polarity
protection

according to EN 13309 and ISO 13766
max. 1g eff., 25 ... 500 Hz,

duration 8h, f: 1 octave/min.

NL O to NL 90, DIN 16257

Current consumption:
Operating temp.:
Storage temperature:
[lumination:

Protection:

EMC test:
Vibration resistance:

Nominal position:

Clamping width

-

(O

180 =
o/dEEEIIE] 200 J

Thread for clamp ring
(clamping width 0.5 ... 12mm

or 12 ... 23mm)

Ratio

500 ... 399990 pulses/km or mile Pin 2:

(adjustable) Pin 3:
Pin 4:
Pin 6:
Pin 7:
Pin 8:

Mounting hole: dia.81mm 05 ... 12mm
L 91mm max. 5mm 80mm
S
(S
o
[ee]
o
2
_E,
48mm
Push button

Pin assignment:

+ 12 V for sensor

Ground (terminal 31)

+10 ... + 31 V (terminal 15)

+ 12 V for open collector sensor
Ground for 2-pole sensor wire
Input sensor signal

TUO00-0755-0000002 0503
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Technical Product Manual
VDO cockpit vision VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.2 Technical Data

Operating wltage: 10...31V

Input woltage: Uow: OV @
Uhigh: min. 1V
Movement: stepper motor

Pickup: hall sensor or
inductive sensor or
blocking oscillator sensor  or
speed signal from electronics
Current consumption: < 100 mA (120 mA with illumination)

Vibration resistance: max. 1g eff., 25 ... 500 Hz,
duration 8h, f: 1 octave/min.
Nominal position: NL 0 to NL 90, DIN 16257

Mounting hole: dia. 101lmm 91mm max. 5mm

VDO cockpit vision
100 mm Backlight

(O

180~

/AEEEE] 500

Operating temp.: —20°C ... + 70°C S 60
Storage temperature: —30°C ... + 85°C - 40
[llumination: 2 light bulbs 12 V, 2 W -
4 colour caps, 2 green and 2 red - 20
Protection: IP64 DIN 40050 from the front, 5
housing "ozon"-proof, "UV"-proof, //
CE approved, reverse-polarity
protection
EMC test: according to EN 13309 and ISO 13766

100mm

dia. 105mm

Pt
/

-
48mm

Clamping width 0.5 ... 12mm

|

Thread for clamp ring
(clamping width 0.5 ...12mm

Pin4: +10..+

Push button

or 12 ... 23mm)

Ratio Pin assignment:

500 ... 399990 pulses/km or mile Pin2: + 12V for sensor
(adjustable) Pin 3:  Ground (terminal 31)

31V (terminal 15)

Pin 6: + 12V for open collector sensor
Pin 7:  Ground for 2-pole sensor wire
Pin 8: Input sensor signal

TUO00-0755-0000002 0503 I Overview Of Chapters I
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Technical Product Manual
VDO cockpit vision

2.

2.2 Technical Data

VDO cockpit international
Electronic Speedometer (dia. 80 mm/dia. 100 mm)

Operating woltage: 10...31V
Input woltage: Uow: OV
Uhigh: min. 1V
Movement: stepper motor
Pickup: hall sensor or

inductive sensor or

blocking oscillator sensor  or
speed signal from electronics

< 100 mA (120 mA with illumination)
—20°C ... + 70°C

—30°C ... + 85°C

Current consumption:
Operating temp.:
Storage temperature:

[llumination: 2 light bulbs 12 V, 2 W

Protection: IP64 DIN 40050 from the front,
housing "ozon"-proof, "UV"-proof,
CE approved, reverse-polarity
protection

EMC test: according to EN 13309 and ISO 13766

Vibration resistance: max. 1g eff., 25 ... 500 Hz,
duration 8h, f. 1 octave/min.

NL O to NL 90, DIN 16257

Nominal position:

Mounting hole: dia. 81mm

Clamping width

0.5 ... 12mT
91mm max.

VDO cockpit international
@ 80 mm

Floodlight

6mm 80mm

48m

dia. 85mm

>4/

m

Thread for clamp ring
(clamping width 0.5 ... 12mm
or 12 ... 23mm)

Ratio
500 ... 399990 pulses/km or mile
(adjustable)

Push button

Pin assignment:

Pin2: + 12V for sensor

Pin 3:  Ground (terminal 31)

Pin4: +10 ..+ 31V (terminal 15)

Pin 6: + 12V for open collector sensor
Pin 7:  Ground for 2-pole sensor wire
Pin 8: Input sensor signal

TUO00-0755-0000002 0503

I Overview Of Chapters I
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VDO cockpit vision VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.2 Technical Data

Pickup: hall sensor or
inductive sensor or
blocking oscillator sensor  or
speed signal from electronics
Current consumption: < 100 mA (120 mA with illumination)

Operating temp.: —20°C ... + 70°C

Storage temperature: — 30°C ... + 85°C

[llumination: 2 light bulbs 12 V, 2 W
Protection: IP64 DIN 40050 from the front,

housing "ozon"-proof, "UV"-proof,
CE approved, reverse-polarity
protection
EMC test: according to EN 13309 and ISO 13766
Vibration resistance: max. 1g eff., 25 ... 500 Hz,
duration 8h, f: 1 octave/min.
Nominal position: NL 0 to NL 90, DIN 16257

Clamping width

Operating wltage:  10...31V VDO cockpit international
Input woltage: : .
) 2 Uow: OV @ 100 mm Floodlight
Uhigh: min. 1V
Movement: stepper motor

Mounting hole: dia. 101mm 05... 12mm’ "
91mm max. gmm 100mm

dia. 1.5mm___

(=

P 3

dia. 105mm

T
—]
f

48mm Push button
Thread for clamp ring
(clamping width 0.5 ... 12mm
or 12 ... 23mm)
Ratio Pin assignment:
500 ... 399990 pulses/km or mile Pin2: + 12V for sensor
(adjustable) Pin 3:  Ground (terminal 31)

Pin4: +10..+ 31V (terminal 15)

Pin 6: + 12V for open collector sensor
Pin 7:  Ground for 2-pole sensor wire
Pin 8: Input sensor signal

TU00-0755-0000002 0503 I Overview Of Chapters I 2.7
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VDO cockpit vision VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)
2.3 Speed Sensor

The speed sensor needed to operate the instrument is not included with the speedometer.
The following sped sensors (see data sheets for sensors) can be used:

® Hall sensor

® |nductive sensor

® Blocking oscillator sensor

If the vehicle is already equipped with a speed sensor. Request a data sheet of this sensor. Ask your vehicle
manufacturer or VDO Kienzle whether the speed sensor can be used.

TU00-0755-0000002 0503 I Overview Of Chapters I 2.8
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VDO cockpit vision VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.4 Wiring Diagrams

Hall sensor

12V

Hall sensor

with ‘open collector’output O

Pins 6 and 8 must be bridged for
hall sensors with open collector
output.

TU00-0755-0000002 0503 I Overview Of Chapters I 2.
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VDO cockpit vision

VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.4 Wiring Diagrams

Inductive sensor

Blocking oscillator sensor

TUO00-0755-0000002

12V 24V
®
[
+12V
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VDO cockpit vision VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.5 Setting
3 alternatives can be used for setting the instrument:

2 options for pulse/distance ratio setting:
Function “AUtOCL” - automatic calibration by driving a measured distance (1 km or 1 mile).

Function “PULSE”" - enter a known pulse/distance ratio.

1 possibility for fine adjustment of the speed indication:

Function “AdJUSt” - Calibration using a reference speed indication (roller test bench).
Note: Respect the tolerances per directive 75/443/EEC when calibrating the speed indication.
1. The vehicle is tested at the following speeds: 40 km/h, 80 km/h and 120 km/h
or 80 % of the maximum speed specified by the manufacturer if it is lower than
150 km/h.
2. The error limit of the instrument used for the measurement of the effective

vehicle speed shall not exceed *+ 1 %.

3. If a measuring track is used, it shall be level and dry, and have a sufficiently
non-skid surface.

4, The displayed speed shall never be lower than the effective speed. At the speed
specified under 4. and at the intermediate values the difference of speed V1 di-
splayed by the speedometer and effective speed V2 shall have the following
equation:

V2
0<Vi-V2 510 + 4 km/h.

Or see your national laws (directives).

TU00-0755-0000002 0503 | Overview Of Chapters I 2.11
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VDO cockpit vision VDO cockpit international
2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.5 Setting

Selection of the functions

Push button in front lens and hold in. Switch the
ignition (operating voltage) on.

The display alternates between ‘AUtOCL’,
‘PULSE’ and ‘AdJUSt’ at 2 seconds interval.
Select a function by releasing the pushbutton
when this function is displayed.

TUO00-0755-0000002

AUEOCL

PULSE
Ad_ILSE
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VDO cockpit vision

VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.5 Setting

Function ‘AUtOCL’

After selection of the function ‘AUtOCL’ the display
changes to ‘bUttOn’ after 3 seconds:

A

During the drive exactly at the beginning of the me-
asuring track (1km or 1mile) push the button

briefly, the display flashes ‘StArt’. Drive the test
track with as constant a speed as possible. Exactly
at the end of the measuring track again briefly push
the button. The determined pulse/distance ratio is
displayed if it is between 500 and 399990 pulses
(e.g. ‘P 50000, which corresponds to pulse/distan-
ce ratio 50000). The calibration is completed if the
display changes to total or partial distance display.

Ask a passenger to assist with the
calibration!

No speed is displayed during the measu-
ring drive!

Repeat the calibration if the display flashes ‘FOQ’
(no pulses). The sequence is the same as
described above.

TUO00-0755-0000002

bUEEDN
| _SEAFE
F_50000
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VDO cockpit vision

VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.5 Setting

Function ‘PULSFE’

After selection of the function ‘PULSE’ the display
shows ‘P 50000’, for instance, after 3 seconds,
with the digit before the last one flashing start
entering the pulse/distance ratio immediately.

The flashing digit is changed by pushing the button
(adjustable pulse/distance ratio 500 to 399990).
After entry of the pulse/distance ratio the display
changes to total or partial distance display, the
calibration is completed.

A new setting is required if the digit before the last
one is flashing in the display after pulse/distance
ratio setting. The sequence is the same as
described above.

The function ‘PULSE’ can be used to check the
pulse/distance ratio stored by automatic calibration
(function ‘AUtOCL’). The stored pulse/distance
ratio is displayed (e.g. ‘P 50000"), and the digits
start flashing, beginning with the digit before the
last one.

TUO00-0755-0000002
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VDO cockpit vision

VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.5 Setting

Function ‘AdJUSt’

After selection of the function ‘AdJUSt’ the display
alternates between ‘UP’ and ‘dn’ (down) after
3 seconds.

Only use this function on the roller test
A bench!
The fine adjustment is only possible
between 30 % and 100 % of the
indicating range. No pulse/distance
ratio counting takes place during fine
adjustment.

Pushing and holding the button when ‘UP’ is
displayed increases the pointer indication (‘dn’ will
lower it accordingly). Initially the change of the
indication will be very slow for a very precise
adjustment. Releasing the button for a short time
repeats the cycle. The rate of pointer indication
change increases when the button is held for a
longer time. Release the button when the pointer
indication corresponds to the reference speed.
After 1 minute the display shows total or partial di-
stance. Fine adjustment has been completed.

A wrong pulse/distance ratio entry (function
‘PULSE’) exists if the display starts flashing during
fine adjustment. The pulse/distance ratio is either
below 500 or above 399990.

Repeat the calibration with the function ‘PULSE’.

TUO00-0755-0000002
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VDO cockpit vision VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.6 Operation

Only efficent when ignition is switched on.

Briefly pushing the button alternates the total distance display
(e.g. '99910.9") with the partial distance display (e.g. ‘'t 176.8").

The total distance function counts the total mileage in
kilometer or miles up to 999999.9 max..
This display cannot be reset.

The partial distance function counts the mileage in kilometer or
miles up to ‘t9999.9'.

This display is reset to ‘10.0" by pushing the button

(for 2 seconds approximately).

Pushing the button for 2 seconds when total distance is
displayed will also reset the partial distance to ‘t0.0'.

£55555

Trip and total distance remain stored after the operating voltage is switched off.

TUO00-0755-0000002 0503
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2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.7 Speed Display

Note:

@ When ignition is switched off, the pointer remains at
the last speed indicated, until the ignition is switched
on again, without starting the engine, the pointer will
then return to the zero position.

TUO00-0755-0000002 0503 I Overview Of Chapters l 217
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2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.8 Testing Instruction

Test accessories 1x Power supplyl
1x Test cable No. 2 }contained in test cables kit
1x Measuring cable JX12-019-101-001
1x Frequency generator
1x Ammeter
1x Voltmeter

Connector pin allocation

— Pin2 + 12V for sensor
112134 Pin 3 Ground
Pin4 +10Vto + 31V
S|6f|7]8 Pin 6 + 12 V for open collector sensor

Pin 8 Sensor signal input

Test circuit diagram

® W bk
rd
—(— — >— —(— — >—
PIN 4 PIN 3 PIN 4 PIN 3

PIN2 [ PIN6 |
W/ Yo'
o | | o :
| gn bl
rd bk
—( ® — )—
PIN 4 PIN 3
PIN 8
()
ye
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VDO cockpit vision VDO cockpit international

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.8 Testing Instruction

Test method description

Basic setting: 12V to 24V instruments mmp  U=18V + 2V I

Measurement of current consumption
Connect instrument with test cable No. 2 as shown in test circuit diagram 1.

Range of values: 12V to 24V instruments mmp | =52+52mA

Test of outputs pin 2 and pin 6
Connect instrument with test cable No. 2 as shown in test circuit diagram II.

Range of values: 12V to 24V instruments mmp  U=145+2V

Test of distance counter
Connect instrument with test cable No. 2 as shown in test circuit diagram I11.

Connect a square wave signal to pin 8 of the connector. The frequency depends on the maximum speed and the
pulse/distance ratio. Use the formula given under ‘Pointer position test’, section b, for the accurate calculation of
the maximum square wave frequency. The amplitude is in the range 1 to 10 V.

After connection of the operating voltage the display will show the total or the partial distance. Set the frequency
generator to 0 Hz, and slowly raise the frequency until the counter starts counting (e.g. at 60 km/h, 1 minute =

1 kilometer).

A It is only possible to zero the total odometer reading with the testing software (see chapter 18.2.6).
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2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)
2.8 Testing Instructions

Pointer position test

a) Zero point test

Connect instrument with test cable No.2 as shown in test circuit diagram Il1.
Connect the operating voltage and check pointer deviation. The allowed deviation is +1 degree of angle.

b) Full scale indication test

Connect instrument with test cable No.2 as shown in test circuit diagram I11.

f _ speed x pulse/distance ratio (K)
max 3600

[Hz]

c) Speed indication test

At 40 km/h, 80 km/h and 120 km/h or 80% of full scale if it is lower than 150 km/h.
Connect instrument with test cable No. 2 as shown in test circuit diagram I11.

f _ speed x pulse/distance ratio (K)
max —

3600 [Hz]

Note:
Respect the tolerances per directive 75/443/EEC or your national laws (directives) when testing the
speed indication.

The directive 75/443/EEC says that the following relation must exist between the displayed (per speedometer)
and the effective speed (per test fixture):

v, = displayed speed v, = effective speed

V2
< - < -
0<Vi-V2 =70 + 4 km/h.

Examble:
Speedometer, full scale 300 km/h, pulse/distance ratio (K) = 6000 pulses/km

_ speed x pulse/distance (K)
f max 3600 [Hz]

The maximum tolerance of this speedometer (at 500 Hz = full scale) is:

300

[v,= 300 <% +4 km/h] = [v, — 300 <+ 34 km/h]
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2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.9 Instruments Survey

VDO cockpit vision (Backlight) dia. 80 mm / dia. 200 mm Part No.  437-015-...
Dial )
- Special feature Part No.
Range Imprint
0... 200 km/h km/h dia. 80 mm, 12 - 24V 001K
12 V illumination
0 ... 300 km/h km/h dia. 80 mm, 12 - 24V 002K
12 V illumination
A 0 ... 140 mph / 220 km/h MPH, km/h dia. 80 mm, 12-24V @ 016C
12 V illumination, dual scale
0.... 200 km/h km/h dia. 100 mm, 12 - 24 V 007G
12 V illumination
0.... 300 km/h km/h dia. 100 mm, 12 - 24 V 008G
12 V illumination
A 0 ... 220 mph / 360 km/h MPH, km/h dia. 100 mm, 12 - 24 V 009G
12 V illumination, dual scale
A 0 ... 140 mph / 220 km/h MPH, km/h dia. 100 mm, 12-24V @ 017C

12 V illumination, dual scale

A range stated first is outer range

® with clamp ring instead of stud bolts and brackets
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VDO cockpit international

VDO cockpit vision

2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.9 Instruments Survey

VDO cockpit international (Floodlight) dia. 80 mm Part No.  437-035-...
Dial )
- Special feature Part No.
Range Imprint
0... 60 km/h km/h dia. 80 mm, 12 - 24V 001C
12 V illumination 001G
. *
0... 120 km/h km/h dia. 80 mm, 12 - 24V 002C
12 V illumination 002G
. *
0... 200 km/h km/h dia. 80 mm, 12 - 24V 003C
12 V illumination 003G
0... 80 km/h km/h dia. 80 mm, 12 - 24V 012C
12 V illumination
A 0 ... 50 mph/ 80 km/h MPH, km/h dia. 80 mm, 12-24V @ 013C *
12 V illumination, dual scale
A0 ..85mph/ 135 km/h MPH, km/h dia. 80mm, 12-24V @ 014C
12 V illumination, dual scale
A 0 ... 120 mph/ 190 km/h MPH, km/h dia. 80mm, 12-24V @ 015C
12 V illuminatio, dual scale
A 0 ... 50 km/h / 30 mph km/h, MPH dia. 80 mm, 12-24V @ 017C

12 V illumination, dual scale

A range stated first is outer range

® with clamp ring instead of stud bolts and brackets

phase-out

TU00-0755-0000002
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2. Electronic Speedometer (dia. 80 mm/dia. 100 mm)

2.9 Instruments Survey

VDO cockpit international (Floodlight) dia. 200 mm Part No.  437-035-...
Dial _
- Special feature Part No.
Range Imprint
dia. 100 mm, 12 - 24V
0... 120 km/h km/h 12V illumination ¥ 011C
V¥ with profile rubber ring instead of stud bolts and brackets
VDO cockpit international (Floodlight) dia. 200 mm Part No.  437-055-. ..
Dial ,
- Special feature Part No.
Range Imprint
. *
0... 60 km/h km/h dia.100 mm, 12 - 24 oo1c
12 V illumination 001G
0... 120 km/h km/h dia.100 mm, 12 - 24 002¢
12 V illumination 002G
dia.100 mm, 12 - 24 V
A 0 ... 50 mph/ 80 km/h MPH, km/h 12 V illumination. dual scale @ 004C
dia.100 mm, 12 - 24 V
A 2 ... 85mph/ 135 km/h MPH, km/h 12 V illumination. dual scale @ 005C
dia.100 mm, 12 - 24 V
A 0 ... 120 mph /190 km/h MPH, km/h 12 V illumination. dual scale @ 006C
0... 80 km/h km/h dia.100 mm, 12 - 24 009C
12 V illumination
A range stated first is outer range
® with clamp ring instead of stud bolts and brackets * phase-out

TU00-0755-0000002 0503 | Overview Of Chapters I 2 .23



VDO cockpit vision, VDO cockpit international, VDO modulcockpit Il
Operating Instructions For Electronic Speedometer

1. Setting

3 alternatives can be used for setting the instrument:

2 options for pulse/distance ratio setting:

Function ‘AUtOCL’- automatic calibration by driving a measured distance (1 km or 1 mile)

Function ‘PULSE ’- enter a known pulse/distance ratio

1 possibility for fine adjustment of the speed indication:
Function ‘AdJUSt ’- calibration using a reference speed indication (roller test bench)

Note: Respect the tolerances per directive75/443/EEC when calibrating the speed in-
dication. A reference to them is made in § 57 StVZO, chapter 4, requirements,
states:

4.3.5 The vehicle is tested at the following speeds: 40 km/h, 80 km/h and
120 km/h or 80% of the maximum speed specified by the manufacturer
if it is lower than 150 km/h.

4.3.6 The error limit of the instrument used for the measurement of the effec-
tive vehicle speed shall not exceed + 1 %.

4.3.6.1 If a measuring track is used, it shall be level and dry, and have a suffi-
ciently non-skid surface.

4.4 The displayed speed shall never be lower than the effective speed. At
the speed specified under 4.3.5. and at the intermediate values the dif-
ference of speed V1 displayed by the speedometer and effective speed
V2 shall have the following equation:

2
0<V1-v2 <% + 4kmh

1.1 Selection Of The Functions

Push button in front lens and hold in. Switch the ignition (operating voltage) on. The display alternates
between ‘AUtOCL’, ‘PULSE’ and ‘AdJUSt’ at 2 seconds interval. Select a function by releasing the push
button when this function is displayed.

AUEOCL

1.2 Function ‘AUtOCL’

bUEEDn
E
F_ 50000

RUEOCL ["6H

After selection of the function ‘AUtOCL’ the display changes to ‘bUttOn’ after 3 seconds:

Ask a passenger to assist with the calibration!
No speed is displayed during the measuring drive!

During the drive exactly at the beginning of the measuring track (1 km or 1 mile) push the button brie-
fly, the display flashes ‘StArt’. Drive the test track with as constant a speed as possible. Exactly at the
end of the measuring track again briefly push the button. The determined pulse/distance ratio is di-
splayed if it is between 500 and 399990 pulses (e.g. ‘P 50000, which corresponds to pulse/distance ra-
tio 50000). The calibration is completed if the display changes to total or partial distance display.

Repeat the calibration if the display flashes ‘FO0’ (no pulses). The sequence is the same as described
above.

1.3 Function ‘PULSF’

PULSE P _S080

After selection of the function ‘PULSE’ the display shows ‘P 50000, for instance, after 3 seconds, with
the digit before the last one flashing start entering the pulse/distance ratio immediately. The flashing di-
git is changed by pushing the button (adjustable pulse/distance ratio 500 to 399990). After entry of the
pulse/distance ratio the display changes to total or partial distance display, the calibration is completed.

A new setting is required if the digit before the last one is flashing in the display after pulse/distance ra-
tio setting. The sequence is the same as described above.

The function ‘PULSE’ can be used to check the pulse/distance ratio stored by automatic calibration
(function ‘AUtOCL’). The stored pulse/distance ratio is displayed (e.g. ‘P 50000’), and the digits start
flashing, beginning with the digit before the last one.

TU00-0755-0010502
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VDO cockpit vision, VDO cockpit international, VDO modulcockpit I
Operating Instructions For Electronic Speedometer

1.4 Function ‘Adjust’

| Hd JLSE]

After selection of the function ‘AdJUSt’ the display alternates between ‘UP’ or ‘dn’ (up/down) after 3 se-
conds.

A

Pushing and holding the button when ‘UP’ is displayed increases the pointer indication (‘dn’ will lower
it accordingly). Initially the change of the indication will be very slow for a very precise adjustment.
Releasing the button for a short time repeats the cycle. The rate of pointer indication change increases
when the button is held for a longer time. Release the button when the pointer indication corresponds
to the reference speed. After 1 minute the display shows total or partial distance. Fine adjustment has
been completed.

Only use this function on the roller test bench!
The fine adjustment is only possible between 30% and 100% of the indicating range. No
pulse/distance ratio counting takes place during fine adjustment.

A wrong pulse/distance ratio entry (function ‘PULSE’) exists if the display starts flashing during fine ad-
justment. The pulse/distance ratio is either below 500 or above 399990. Repeat the calibration with the
function ‘PULSFE’.

2. Operation

max. (395995955

Briefly pushing the button alternates the total distance display (e.g. ‘99910.9’) with the partial distance
display (e.g. 't 176.8’).

The total distance function counts the total mileage in kilometers or miles up to 999999.9 max.. This di-
splay cannot be reset.

The partial distance function counts the mileage in kilometers or miles up to “t9999.9'.
This display is reset to t0.0’ by pushing the button (for 2 seconds approximately).

Pushing the button for 2 seconds when total distance is displayed will also reset the partial distance to
‘t0.0".

E I'IER
max. | _E999539 T

Trip and total distances remain stored after the operating voltage is switched off.

3. Speed Display

Note:

=

When ignition is switched off, the pointer remains
at the last speed indicated, until the ignition is
switched on again, without starting the engine,
the pointer will then return to the zero position.

TU00-0755-0010502
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3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

Contents

3.1 General informations
3.2 Technical data

3.3 Pulsing

3.4 Wiring diagram

3.5 Setting

3.6 Testing instructions

3.7 Instruments survey

Installation instructions

999-165-003:
999-165-004:

VDO cockpit international
VDO cockpit vision

See file ‘Installation Instructions (MA)'.
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0801

| Overview Of Chapters l



Technical Product Manual
VDO cockpit vision VDO cockpit international

3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.1 General Informations

The electronic tachometer has been designed for land-bound vehicles only (with the exception of motorcycles).
The instrument has an analog engine speed display in RPM x 100.

The instrument is pulsed by terminal 1 of the ignition coil in the case of petrol engines (4, 6, 8 cylinders,
four-stroke), by terminal W of the alternator in the case of diesel engines.

The instrument is set by 3 coding switches and a potentiometer at the back of the instrument.

The lamp sockets are clipped in.
To replace the light bulb, carefully, with the thumb,
push the lamp holder out to the side.
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VDO cockpit vision

3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.1 General Informations

Designation of function
Movement: System Ke (to 320°)

(Turning magnet ratio measuring movement, pointer deflection up to 320°)

A turning magnet ratio measuring movement is
the main component of the tachometer.

It converts the current pulses from the sensor to
an analog display on a dial. An electronic circuit
converts varying current pulses to unified pulses,
which are fed to the turning magnet movement.
The turning magnet ratio measuring movement
applies the principle of the current ratio of two
separate coils. Two stationary coils generate a
magnetic field as a function of the current flowing
through them. The magnetic field resulting from
these two fields moves a two-pole magnet disc
carrying a pointer. The pointer deflection is a
function of the ratio of the two currents flowing
through the coils.

A shielding casing prevents the effect of external
magnetic fields.

The special electtronic system controlling the mo-
vement permits a pointer deflection of 320°. The
rotation is limited by a pin on the turning magnet
moving in a groove of the coil carrier; the
opposing force is generated by a spiral spring.

TUO00-0755-0000002

Spiral spring

AN

Coil carrier

AN

Turning
magnet

Stop pin
\ Magnetic
shield
0801 | Overview Of Chapters l 3.3



Technical Product Manual
VDO cockpit vision VDO cockpit international

3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.2 Technical Data

Operating woltage: 10.8...16 V

Input signal wltage: U, max. 5V

Uhigh: min. 7,5V

Movement: System Ke (— 320°)

Pickup:

terminal 1 ignition coil (fuel engine)
terminal W alternator (diesel engine)

Current consumption: < 100 mA (without illumination)

Operating temp.: —20°C ... + 70°C

Storage temperature: —30°C ... + 85°C

lllumination: 2 light bulbs 12V, 2 W

4 colour caps, 2 green and 2 red

IP64 DIN 40050 from the front
housing 'ozon'-proof, 'UV'-proof
CE approved, reverse-polarity
protection

Protection:

EMC test:

according to EN 13309 and ISO 13766

max. 1g eff., 25 ... 500 Hz,
duration 8h, f: 1 octave/min.

Vibration resistance:

Nominal position: NL 0 to NL 90, DIN 16257

05..

12mm

VDO cockpit vision
dia. 80 mm Backlight

30 40
\20 RPM x100 50/

Clamping width

Mounting hole: dia. 81mm

91mm max.

5mm Coding switches

//\

]
]

dia. 85mm

L)
48mm i
Potentiometer
Thread for clamp ring
(Clamping width 0.5 ... 12mm
or 12 ... 23mm)
6 ... 25 pulses/revolution Pin assignment:
(adjustable) Pin 1:  + 24V (for 24 V instrument)
Terminal 15
Pin2: + 12V (for 12 V instrument)
Terminal 15
Pin 3:  Ground
Pin 4:  Signal input
Terminal 1 or W
TU00-0755-0000002 0801 [_overview Of Chapters | 5.4
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VDO cockpit international

3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.2 Technical Data

10.8...16 V

Uow: max. 5V

Uhigh: min. 7,5V

System Ke (— 320°)

terminal 1 ignition coil (fuel engine)
terminal W alternator (diesel engine)
< 100 mA (without illumination)
—20°C ... + 70°C

—30°C ... + 85°C

2 light bulbs 12V, 2 W

4 colour caps, 2 green and 2 red
IP64 DIN 40050 from the front
housing 'ozon'-proof, 'UV'-proof

CE approved, reverse-polarity
protection

according to EN 13309 and ISO 13766
max. 1g eff., 25 ... 500 Hz,

duration 8h, f. 1 octave/min.

NL 0 to NL 90, DIN 16257

Operating woltage:
Input signal voltage:

Movement:
Pickup:

Current consumption:
Operating temp.:
Storage temperature:
lllumination:

Protection:

EMC test:
Vibration resistance:

Nominal position:

Mounting hole: dia. 101mmm
91mm max.

VDO cockpit vision
dia. 100 mm

Backlight

Coding switches

o

j
|

/

dia. 105mm

100mm

48mm

Thread for clamp ring Clamping width

Potentiometer

(clamping width 0.5 ... 12mm
or 12 ... 23mm)

0.5 ... 12mm

6 ... 25 pulses/revolution
(adjustable)

Pin assignment:

Pin 1: + 24V (for 24 V instrument)
Terminal 15

Pin2: + 12V (for 12 V instrument)
Terminal 15

Pin 3:  Ground

Pin 4:  Signal input

Terminal 1 or W

TUO00-0755-0000002 0801
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VDO cockpit vision

VDO cockpit international

3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.2 Technical Data

Operating woltage:

10.8...16V or21..32V

Input signal voltage:

Uow: max. 5V
Uhigh: min. 7,5V

Movement:

System Ke (— 320°)

Pickup:

terminal 1 ignition coil (fuel engine)
terminal W alternator (diesel engine)

Current consumption:

< 100 mA (without illumination)

Operating temp.:

—20°C...+70°C

Storage temperature:

+30°C ... + 85°C

lllumination:

2 light bulbs
12V,2Wor24V,2W

Protection: IP64 DIN 40050 from the front
housing 'ozon'-proof, 'UV'-proof
CE approved, reverse-polarity
protection

EMC test: according to EN 13309 and ISO 13766

Vibration resistance:

max. 1g eff., 25 ... 500 Hz,
duration 8h, f: 1 octave/min.

Nominal position:

NL 0 to NL 90, DIN16 257

Mounting hole: dia. 81mm

91mm max.

6mm

dia. 1.5mm

(clamping width

(adjustable)

2

Thread for clamp ring

VDO cockpit international
dia. 80 mm Floodlight

Coding switches

dia. 85mm

48mm

80mm

Clamping width 0.5 ... 12mm

0.5...12mmor 12 ... 23mm)

6 ... 25 pulses/revolution

Pin assignment:

Pin 1:

Pin 2:

Pin 3:
Pin 4:

Potentiometer

+ 24V (for 24 V instrument)
Terminal 15

+ 12 V (for 12 V instrument)
Terminal 15

Ground

Signal input

Terminal 1 or W

TUO00-0755-0000002
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VDO cockpit vision

VDO cockpit international

3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.2 Technical Data

Operating voltage:

10.8...16V or21..32V

Input signal voltage:

Uow: max. 5V
Uhigh: min. 7,5V

Movement:

System Ke (— 320°)

Pickup:

terminal 1 ignition coil (fuel engine)
terminal W alternator (diesel engine)

Current consumption:

< 100 mA (without illumination)

Operating temp.:

—20°C ...+ 70°C

Storage temperature:

—30°C ... + 85°C

lllumination:

2 light bulbs
12V,2Wor24V,2W

Protection: IP64 DIN 40050 from the front
housing 'ozon"-proof, 'UV'-proof
CE approved, reverse-polarity
protection

EMC test: according to EN 13309 and ISO 13766

Vibration resistance:

max. 1g eff., 25 ... 500 Hz,
duration 8h, f: 1 octave/min.

Nominal position:

NL 0 to NL 90, DIN 16257

Mounting hole: dia. 101mm

91mm max.

6mm

Thread for clamp ring
(Clamping width

(adjustable)

U

It

/

dia. 1.5mm___

VDO cockpit international
dia. 100 mm Floodlight

Coding switches

dia. 105mm

48mm

Clamping width 0.5 ... 12mm

0.5...12mmor 12 ... 23mm)

6 ... 25 pulses/revolution

Pin assignment:

Pin 1:

Pin 2:

Pin 3:
Pin 4:

100mm

Potentiometer

+ 24V (for 24 V instrument)
Terminal 15

+ 12 V (for 12 V instrument)
Terminal 15

Ground

Signal input

Terminal 1 or W

TUO00-0755-0000002
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3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.3 Pulsing

Tachometer connection: pin 4 Conventional ignition system

On vehicles with petrol engines the signal is obtained at termi-
nal 1 of the ignition coil in the case of conventioal ignition sy-
stems (having one coil only) or an additional terminal on

special ignition systems. In the case of special ignition systems
(such as transistor/coil ignition systems, electronic and fully
electronic ignitions) please ask the vehicle manufacturer or the
ignition system manufacturer about the correct terminal.

The signal on vehicles with diesel engine is obtained at

alternator terminal W. Alternator

A The ignition must be off and the battery minus connection disconnected when connecting the cable.

TUO00-0755-0000002 0801 I Overview Of Chapters l 3.8
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3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.4 Wiring Diagram

Alternator

)

or

Conventional ignition system
(one ignition coil only)
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VDO cockpit vision VDO cockpit international
3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.5 Setting

Petrol engine setting

For petrol engines (4, 5, 6 or 8 cylinders) and connection to terminal 1 (only one ignition coil) either only use the
coding switches for setting or use the coding switches (coarse setting) and use the potentiometer (fine adjustment:

see page 3 - 13) for setting.
Possible settings per coding table.

Coding table
Petrol engine, terminal 1 (one ignition coil) Only coding switches Coding swltches and
potentiometer
Coding switches Cylinders | Stroke A Do not change the
. . Use a reference
potentiometer setting! tachometer
Cha.ngmg. the potentiometer to set the potentiometer
1 2 3 setting will cause wrong v
readings.
on off off 4 4 X
on off off 5 4 X
on off on 6 4 X
on on off 8 4 X

V¥ The adjustment must be made by two people, one of them adjusting the instrument, the other one using the
hand-held tachometer (reference tachometer), see page 3 -13.

Example:
on, off, off
(4 cylinders, four-stroke)

TUO00-0755-0000002

S ﬂ
110
-f.-.a...l.
T
i o o
|
\ ®

Lk
J 1 | off

Coding switches
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3. Electronic Tachometer (dia. 80 mm / dia.100 mm)
3.5 Setting

Diesel engine setting
For the diesel engine and connection to terminal W of the alternator use the coding switches (coarse setting)
and the potentiometer (fine adjustment: see page 3 - 13) for setting.

Set the coding switches per coding table if the pulse ratio (pulses at the terminal W output of the alternator for one
engine revolution) is known.

Coding table
Diesel engine, terminal W |
Switches RPM
D E—— ﬂ
Q

o o o o o ——
1 2 3 3 3 3 S 3 —=

™ < O M~ [e]

off off off (812 | 69 | 812 | 7-10 | 6-9

-
off off on [12-17 | 9-13 |[12-17 [ 10-15| 9-13 \—’

off on off 17-25113-20 | 17-24 | 14-21 | 12-18
l on
| off

Codlng switches

Pulses per rewolution

Example: off, off, off (at 6000 RPM 10 pulses per revolution).

Make the fine adjustment with the potentiometer (see page 3 - 13).
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VDO cockpit vision VDO cockpit international

3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.5 Setting

Diesel engine setting

The following formula can be used to calculate an unknown pulse ratio, which is then set as described on

page 3 - 11.

Crankshaft

Example:
dia. A=280 mm
dia. B=132 mm

i x(;S = the pulse ratio

T Pulses per revolution
Number of the alternator pole pairs
212x6=1272

= 13 pulses per revolution

Set the coding switches to ‘off, off, off’ first if the number of alternator pole pairs is not known. Make the fine

adjustment with the potentiometer.

Select a different coding switches position and the potentiometer if the indication cannot be matched to the

reference instrument indication.

Calculate the pulse ratio as follows if the frequency (Hz) is know, and not the pulse ratio:

Hzx60sec. _ pulses/revolution
full scale speed

Formula for frequency (Hz):

pulses/revolution x full scale speed _
=Hz
60 sec.

TUO00-0755-0000002

Example 1733 Hz:

1733 x 60 _ _ .
8000 12.99 = 13 pulses/revolution
Example:
13 x 8000 _
60 1733 Hz
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3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.5 Setting

Fine adjustment with potentiometer

The fine adjustment using the potentiometer is
only possible between 30% and 100% of the
indicating range. Use a reference tachometer
(hand-held tachometer) to compare the speed in-
dications.

The adjustment must be made by two people,
one of them adjusting the instrument, the other
one using the hand-held tachometer.

Measure the engine speed at the crankshaft stub
of the engine.

Be very careful! Do not wear loose clothing! I—-] ﬂ r—l I—-I

\W A

Crankshaft

Adjust potentiometer with an insulated screwdriver
to the speed indication of the hand-held
tachometer.

Potentiometer
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3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.6 Testing Instructions

Test accessories 1x Power supply
1x Test cable No. 1 }contained in test cables kit
1x Measuring cable /X12-019-101-001
1x Frequency generator
1x Ammeter
Connector pin allocation
[r— — Pin 1 +24V (for 24 V instrument)
1121314 Pin2 +12V (for 12 V instrument)
Pin 3 Ground
S|6|7]8 Pin 4 Engine speed signal input
Test circuit diagram
I 11
| 1 . o | | .
| ! |
rd
rd
— — >— —( —>—
PIN 1 PIN 3 PINT PIN 3
or
PIN 2 "N 2o 4
(>
ye

TUO00-0755-0000002
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3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.6 Testing Instructions

Test method description

Basic setting: 12 V instruments
24 V instruments

nmp
-

Set coding switches (at back of instrument) 1-on, 2-off, 3-off .

14V + 0,2V
28V £ 0,4V

Current consumption measurement

Connect the instrument per test circuit diagram I with test cable No. 1.

Value range: 12 V instruments
24 V instruments

Pointer position check

a) Check of zero position

Connect the instrument per test circuit diagram 1 with test cable No. 1.

nmp
nmp

=69 +10 mA
=78 +10 mA

Switch operating voltage on and check pointer deviation. The allowed deviation is + 2 angular degrees.

b) Check of full range position

Connect the instrument per test circuit diagram 11 with test cable No. 1.

Connect a square wave signal with a frequency corresponding to full range to pin 4. The amplitude shall be at

least 10 V.

Engine speed range Frequency Tolerance
3000 RPM 100 Hz + 75 RPM
4000 RPM 133 Hz + 100 RPM
6000 RPM 200 Hz + 150 RPM
7000 RPM 233 Hz + 175 RPM
8000 RPM 267 Hz + 200 RPM
10000 RPM 333 Hz + 250 RPM
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3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.7 Instruments Survey

VDO cockpit vision (Backlight) dia. 80 mm / dia. 100 mm Part No. 333-015-...
Dial .
- Special feature Part No.
Range Imprint
0 ... 7000 min™ RPM x 100 12V, dia. 80 mm 001K
0 ... 8000 min™ RPM x 100 12V, dia. 100 mm 005G
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VDO cockpit vision

VDO cockpit international

3. Electronic Tachometer (dia. 80 mm / dia.100 mm)

3.7 Instruments Survey

VDO cockpit international (Floodlight) dia. 80 mm Part No. 333-035-...
Dial .
- Special feature Part No.
Range Imprint
001C
0 ... 3000 min™ RPM x 100 12V, dia. 80 mm
001G
002C *
0 ... 4000 min™ RPM x 100 12V, dia. 80 mm
002G
003C*
0 ... 7000 min™ RPM x 100 12V, dia. 80 mm
003G
0 ... 10000 min™ RPM x 100 12V, dia. 80 mm 022C
0 ... 4000 min™ RPM x 100 12V, dia. 80 mm @ 027C
@ with clamp ring instead of bolts and brackets
Part No. 333-045-...
Dial )
- Special feature Part No.
Range Imprint
001C
0 ... 3000 min™ RPM x 100 24V, dia. 80 mm
001G
002C
0 ... 4000 min™ RPM x 100 24V, dia. 80 mm
002G
VDO cockpit international (Floodlight) dia. 100 mm Part No. 333-055-...
Dial ,
- Special feature Part No.
Range Imprint
001C *
0 ... 3000 min™ RPM x 100 12 V, dia. 100 mm
001G
Part No. 333-065-...
Dial ,
- Special feature Part No.
Range Imprint
001C *
0 ... 3000 min™ RPM x 100 24V, dia. 100 mm
001G
* Phase-out
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4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

Contents Page
4.1 General informations 4-2
4.2 Technical data 4-4
4.3 Pulsing 4-6
4.4 Wiring diagrams 4-7
4.5 Setting 4-9
4.6 Display 4-16
4.7 Testing instructions 4 -17
4.8 Instruments survey 4-19

Installation instructions

999-165-009: VDO cockpit international

See file ‘Installation Instructions (MA)'.
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4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.1 General Informations

The electronic tachometer with operating hours counter has been designed for land-bound vehicles or stationary
systems only (with the exception of motorcycles).

The instrument has an analog engine speed indication in RPM x 100 and a liquid crystal display for the operation
hours count.

The electronic tachometer is pulsed by an inductive sensor or a generator sensor or by the terminal W of the
alternator in the case of diesel engines, by terminal 1 of ignition coil in the case of petrol engines.

The instrument is set by a pushbutton at the back of the instrument.

The lamp sockets are clipped in.
To replace the light bulb, carefully, with the thumb,
push the lamp holder out to the side.
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4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.1 General Informations

Designation of function
Stepper motor movement

The drive for this display system is a stepper
motor, comprising a permanent magnet rotor
within a crossed winding arrangement. A zero
backlash gearbox at the output ensures a high
drive torque and fine resolution. The gearbox has
a reduction ratio of 43.2 : 1 and an internal
mechanical stop. The stepper motor drive was
developed specially by VDO for this product.

The drive produces a bipolar sinusodial variable
voltage using digital pulse width modulation.
There is a 90° phase difference ( sine-cosine )
between the voltages on the two motor coils. This
rotates the electromagnetic field through
equidistant angular steps with a constant length
resultant vector (sin’@ + cos?d = 1).

The motor torque is therefore constant at each
step with zero cogging. At the pointer one motor
step equals 0.065°.

The stepper motor parameters and the design of
VDO control-driver electronics are carefully
matched to ensure reliable operation of the
system under all conditions. Optimised control
algorithms ensure a visually smooth pointer
motion.

TUO00-0755-0000002
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VDO cockpit vision

VDO cockpit international

4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.2 Technical Data

Operating voltage: 10...31V
Input signal voltage:  U,,,; 0V
Uhigh: min. 1V
Movement: Stepper motor
Pickup: Terminal 1 ignition coil (petrol engine)
or Terminal W alternator (diesel engine)
Inductive sensor
or Generator sensor
Current consumption: < 100 mA (120 mA with illumination)
< 0,1 mA standby
Operating temp.: -20°C ... +70°C
Storage temperature: — 30°C ... + 85°C
llNlumination: 2 light bulbs,

12V,2Wor24V,2W

Protection: IP64 DIN 40050 from the front
Housing 'ozon'-proof, 'UV'-proof
CE approved, reverse-polarity
protection

EMC test: according to EN 13309 and ISO 13766

Vibration resistance:

max. 1g eff., 25 ... 500 Hz,
duration 8h, f. 1 octave/min.

Nominal position:

NL 0 to NL 90, DIN 16257

Mounting hole: dia. 81mm

VDO cockpit international
Floodlight

dia. 80 mm

Operating hours counter: 999999.9h

or12 ... 23mm)

(adjustable)

Thread for clamp ring

(clamping width 0.5 ... 12mm

0.5 ... 399.99 pulses / revolution

91mm max. 6mm 80mm
dia. 1.5mm
€
€
0|
0]
o
© =
2
48mm
Pushbutton

Clamping 0.5 ... 12mm

width
Pin 3:
Pin 4:
Pin 5%

Pin 7:

Pin 8:

* Not available on some instruments.

Pin assignment:

ground, terminal 31

+12Vor+ 24V, terminal 15
permanent positive pole 12V / 24V,
terminal 30

signal input

inductive sensor, generator sensor

(2 signal wires)

terminal 1 or W (1 signal wire)

or inductive sensor, generator sensor
(2 signal wires)

TUO00-0755-0000002
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VDO cockpit vision

VDO cockpit international

4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.2 Technical Data

Operating voltage: 10...31V
Input signal voltage:  U,,,; 0V
Uhigh: min. 1V
Movement: Stepper motor
Pickup: Terminal 1 ignition coil (petrol engine)
or Terminal W alternator (diesel engine)
Inductive sensor
or Generator sensor

Current consumption:

<100 mA (120 mA with illumination) <
0.1 mA standby

Operating temp.: —-20°C ... +70°C
Storage temperature: —30°C ... + 85°C
lllumination: 2 light bulbs,
12V,2Wor24V,2W
Protection: IP64 DIN 40050 from the front
Housing 'ozon'-proof, 'UV'-proof
CE approved, reverse-polarity
protection
EMC test: according to EN 13309 and ISO 13766

Vibration resistance

: max. 1g eff., 25 ... 500 Hz,

duration 8h, f: 1 octave/min.

Nominal position:

NL 0 to NL 90, DIN 16257

VDO cockpit international
Floodlight

dia. 100 mm

Operating hours counter: 999999.9 h

Mounting hole: dia.101mm 91mm max. 6 100mm
dia.1.5mm
| = ||k
2 - > S
! ff—~——= bt
©
-
48mm
Pushbutton
Clamping 0.5 ... 12mm
Thread for clamp ring width . .
(clamping width 0.5 ... 12mm Pin assignment:
or 12 ... 23mm) Pin 3:  ground, terminal 31
Pin4: +12Vor+ 24V, terminal 15
0.5 ... 399.99 pulses /revolution Pin 5*;  permanent positive pole 12V / 24V,
(adjustable) . tgrmlngl 30
Pin 7:  signal input
inductive sensor, generator sensor
(2 signal wires)
Pin 8: terminal 1 or W (1 signal wire)
* Not available on some instruments or inductive sensor, generator sensor
' (2 signal wires)
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VDO cockpit vision VDO cockpit international

4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.3 Pulsing

The sensor needed for the pulsing of the tachometer with
operating hours counter is not included in the shipment.
The following sensors (see data sheets for sensors) can be
used:

Inductive sensor

Tachometer connections: pin 7 and pin 8 Generator sensor

The pulsing can also be obtaimed from:

Alternator
° Terminal W of the alternator of diesel-engine equipped Tachometer connection pin 8
vehicles.
| W
)
° Terminal 1 of the ignition coil in the case of conventional Conventional ignition system
ignition systems (with one or more ignition coils), or a Tachometer connection pin 8
special terminal for special ignition systems of petrol I

engines. In the case of special ignition systems (such as
transistor-coil ignitions, electronic and fully electronic

ignition systems) please ask the vehicle manufacturer or
the ignition system manufacturer for the correct terminal.

A Ignition must be off and minus battery connection disconnected when connecting the cable.
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4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.4 Wiring Diagrams

Inductive sensor
(2 signal wires)

Note:
Pin 5 is not available on
instruments produced
before week 18/99.

Generator sensor
(2 signal wires)

Note:
Pin 5 is not available on
instruments produced
before week 18/99.
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VDO cockpit vision VDO cockpit international

4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.4 Wiring Diagrams

Alternator

Note:
Pin 5 is not available on
instruments produced
before week 18/99.

Conventional ignition system
(one or more ignition coils)

Note:
Pin 5 is not available on
instruments produced
before week 18/99.

TUO00-0755-0000002
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VDO cockpit vision VDO cockpit international

4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.5 Setting

Four possible settings are available for the electronic tachometer with operating hours counter.

Two possible calibrations:

Function ‘SELECt’ - Enter the stroke number and the number of cylinders for vehicles with petrol engine(two-
stroke or four-stroke) when connecting to terminal 1 of the ignition coil (ignition systems

having only one ignition coil).

A Not apply for vehicles with diesel engine.

Function ‘PULSE’ - Enter a know number of pulses per revolution for:
inductive sensor,
generator sensor,
connection to terminal W of the alternator on vehicles with diesel engines,

connection to terminal 1 of ignition coil (ignition systems having one or more ignition
coils) for vehicles with petrol engine (two-stroke or four-stroke).

Two possible fine adjustments of the engine speed indication:

Function ‘AdJUSt” - Fine adjustment of engine speed indication (continuous pointer adjustment)
or
Function ‘A’ - Fine adjustment of engine speed indication (pointer adjustment in percentage steps).
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VDO cockpit vision VDO cockpit international

4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.5 Setting

Selection of the functions: ‘SELECt’, ‘PULSE’ or ‘AdJUSt’

=° @\

e o
Ui

Pushbutton LSELEEH | EUL_ETL?-I | HEUUE[:I

Push the button on the back of the instrument and hold, then switch the ignition on. The display alternates
between ‘SELECY, ‘PULSE’ and ‘AdJUSt’. A function is selected by releasing the pushbutton at the corresponding
display.

Selection of the function: ‘A’

Pushbutton

Switch ignition on, then push the button at the back of the instrument. The display shows ‘A 0.0’
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VDO cockpit vision VDO cockpit international

4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.5 Setting

Function ‘SELECY’

After selection of the function ‘SELECt’ the display shows
‘4 - 8 C’ (four-stroke, 8 cylinders) for instance after about
3 seconds.

Push the button in and hold. The display shows the possible
settings for:

four-stroke, 1, 2, 3, 4, 5, 6, 8, 12 cylinders
(example: ‘4 - 8 C’ = four-stroke, 8 cylinders),

two-stroke, 1, 2, 3, 4 cylinders
(example: ‘2 - 3 C’ = two-stroke, 3 cylinders).

Release the pushbutton when the corresponding stroke and

cylinder numbers are attained. The calibration is completed
if the display thereafter changes to operating hours counter.

TUO00-0755-0000002 0801
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4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.5 Setting

Function ‘PULSFE’

After selection of the function ‘PULSE’ the display shows
‘P 14.50’ for instance (14.50 pulses per revolution) after
about three seconds, with the digit before the last flashing.
Start entering the know pulse number per revolution. The
flashing digit is changed by pushing the button (adjustable
number of pulses revolution: 0.50 to 399.99). After entry of
the number of pulses per revolution the display changes to
operating hours counter mode. The calibration is
completed.

Selecting the function ‘PULSE’ again displays the entered number of pulses per revolution for checking. The
display shows the number of pulses per revolution, and the last digits, starting with the digit, start flashing in a
sequence.

The number of pulses per revolution can be calculated with follwing formula if it is not know:

Conventional ignition system:

pulses _ 2 x number of cylinders
revolution number of strokes x number of ignition coils

V

(two-stroke or four-stroke)

or it can be obtained from the engine manufacturer.
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4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.5 Setting

Function ‘PULSFE’

Diesel engine
The following formula can be used to calculate an unknown pulse ratio, which is then set described on
page 4 - 12.

Example:
dia. A=280 mm
dia. B =132 mm

.= 280

i= 132 =212

i X 6 = the pulse ratio

T P'l}lses per revolution
Number of alternator pole pairs
212 x6=12.72

= 13 pulses per revolution

Crankshaft

Calculate the pulse ratio as follows if the frequency (Hz) is know, and not the pulse ratio:

Example 1733 Hz:

Hz x 60 sec. _ . 1733 x 60 _ - .
full scale speed pulses per revolution 8000 12.99 = 13 pulses per revolution
Formula for frequency (Hz): Example:
pulses per revolution x full scale speed _ Haz 13 x 8000 _ 1733 Hz
60 sec. 60
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4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.5 Setting

Function ‘AdJUSt’ - fine adjustment of engine speed indication (continuous pointer adjustment)

This function permits fine engine speed
indication adjustment between 30% and 100% of
the indicating range only. Use a reference
tachometer (hand-held tachometer) to compare
the speed indications.

The adjustment must be made by two people,
one of them adjusting the instrument, the other
one using the hand-held tachometer.

Measure the engine speed at the crankshaft stub
of the engine with the hand-held tachometer.

Be very carefull Do not wear loose clothing!

The selection of function ‘AdJUSYt’ alternately
displays ‘UP’ or ‘dn’ (down).

Holding the button down with the ‘UP’ display
increments the pointer position (in the same way
it will decrement if ‘dn’ is displayed). Initially the

rate of change is quite low, permitting a very
precise adjustment. Shortly releasing the button
will repeat the process. The rate of pointer
position change increases when the button is
held down. Release the button when the pointer
indication matches the reference indication. The
display changes to operation hours count, fine
adjustment is completed.
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4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.5 Setting

Function ‘A’ - fine adjustment of engine speed indication (pointer adjustment in percentage steps)

This function can be used for fine adjustment of the engine speed indication over the entire indicating range in
angular steps of 0.5 degrees. Use a reference tachometer (hand-held tachometer) to compare the speed
indications.

The display shows ‘A 0.0’ when the function ‘A’ is selected.

Push and hold the button to change the pointer deflection in a range of - 20 % to + 20 % in steps of 0.5 %.
These steps are shown by the display:

example in the plus range: ‘A 10.5,

example in the minus range: ‘A - 10.5’.

Plus and minus change if the pushbutton is briefly released.

Release the pushbutton when the desired percentage is attained. The display returns to the operating hours
counter mode. Fine adjustment has been completed.

Calculation of the percentage value:
Find the difference between the tachometer display and the reference speed indication. Calculate the
percentage and enter the corresponding value.

Percentage formula:

difference between tachometer
+ % = reading and reference reading x 100
tachometer reading

Example for the plus range:

tachometer reading = 1800 RPM
reference speed reading = 2000 RPM
difference =+ 200 RPM
+ % =200x100=+11.11 %
1800

Percentage for fine adjustment: ‘A 11.0’

Example for minus range:

tachometer reading = 2200 RPM
Reference speed reading = 2000 RPM
difference =—-200 RPM
-% =200 x 100 =-9.09 %
2200

Percentage for fine adjustment: ‘A—- 9.0’
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VDO cockpit vision

VDO cockpit international

4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.6 Display

Engine speed display

Tachometer without pin 5 (permanent positive pole 12 V/ 24 V)
Only produced before week 18/99.

Note:
=

When the ignition is switched off, the pointer remains
at the last engine speed indicated, until the ignition is
switched on again, without starting the engine, the
pointer will then return to the zero position.

Tachometer with pin 5 (permanent positive pole 12 V/ 24 V)

Note:

When the ignition is switched off, the pointer will
return to the zero position.
Then the instrument will automatically get turned off.

Operating hours display

The display shows operating hours up to ‘999999.9’ max..
This display cannot be adjusted.

Operating hours remain stored after the operating voltage is switched off.

TUO00-0755-0000002 0801
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4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.7 Testing Instuctions

Test accessories 1x Power supply 1x Wire for pin 5 of the test cable
1x Test cable No. 2 } contained in test cables kit No. 2 (see chapter 18.2.5)
1x Measuring cable / X12-019-101-001

1x Frequency generator
1x Ammeter

Connector pin allocation

[r— f— Pin 3 Ground
112]13]| 4 Pin4 +10Vto+31V
Pin 5* Permanent positive pole 12V /24 V
516178 Pin 8 Sensor signal input

Test circuit diagram

I I
| | | |
| ! T | ! T
lPIN 5* g PIN 5*
| bk ; | bk
NLP
B O N o
PIN 4 PIN 3 PIN 4 PIN 3
PIN 8
G/
ye
* Not available on instruments produced before week 18/99. 4@

Test method description

Basic setting: 12 V to 24 V instruments mmp  U=18V2V
strokes + cylinders mmp 4-4C
function ‘A me»  A0.0

Current consumption measurement
Connect the instrument per test circuit diagram |l with test cable No. 2.

Value range: 12V to 24 V instruments mmp | =52+52mA
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4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.7 Testing Instructions

Operating hours counter test
Connect instrument with test cable No. 2 as shown in test circuit diagram I1.

After connection of the operating voltage the display shows the operating hours. After connection of the engine
speed signal of the operating hours are counted and the engine speed is displayed.

The comma flashes with a 1Hz frequency at speeds exceeding 400 rpm.

A It is only possible to reset the operating hours with software (see chapter 18.2.6).

Pointer position test

a) Zero point test

Connect instrument with test cable No. 2 as shown in test circuit diagram 1.
Connect the operating voltage and check pointer deviation. The allowed deviation is + 1degree of angle.

b) Full scale indication test

Connect instrument with test cable No. 2 as shown in test circuit diagram II.

Connect a square wave signal to connector pin 4. The frequency can be calculated with the following formula, the
amplitude being between 1 V and 10 V.

Formula for number of pulses per revolution:

( pulses ): 2 x number of cylinders
revolution stroke type x number of ignition coil

Formula for the frequency:

( pulses )
\ revolution/ x full-scale value
f max = 60 [HZ]

Example:

Tachometer with 3000 rpm full-scale, 4 cylinders, four-stroke, 1 ignition coil.

pulses _2x4_ 5
revolution 4 x 1
fmax = 2%3000_ 466y,

60
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4. Electronic Tachometer With Operating Hours Counter
(dia. 80 mm / dia.100 mm) only for VDO cockpit international

4.8 Instruments Survey

VDO cockpit international (Floodlight) dia. 80 mm Part No. 333-035-...
Dial _
- Special feature Part No.
Range Imprint

. 4 12V -24V, dia. 80 mm 010C

0 ... 3000 min RPM x 100 12V illumination 010G

.1 12V -24V, dia. 80 mm 011C

0 ... 4000 min RPM x 100 12V illumination 011G

0 ... 6000 min” RPM x 100 12V-24V, dia. 80 mm 014C

12 Vill., with warning contact

VDO cockpit international (Floodlight) dia. 100 mm Part No. 333-055-...
Dial )
- Special feature Part No.
Range Imprint
12V - 24V, dia.100 mm 002C
= | ’
0 ... 3000 min RPM x 100 12V illumination 002G
RPM x 100 12V -24V, dia.100 mm
= | ’
0 ... 3000 min 23 - 30 red warning field 24V illumination 004C
RPM x 100 12V -24V, dia.100 mm
= | ’
0 ... 3000 min 25 - 30 red warning field 24V illumination 010C
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5. Electronic Tachometer (dia 52 mm)

Contents Page
5.1 General informations 5-2
5.2 Technical data 5-4
5.3 Pulsing 5-6
5.4 Wiring diagram 5-7
5.5 Dropping resistor for 24 V 5-8
5.6 Setting 5-9
5.7 Testing instructions 5-14
5.8 Instruments survey 5-16

Installation instructions

999-165-005: VDO cockpit vision
999-165-011: VDO cockpit international

See file ‘Installation Instructions (MA)'.
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5. Electronic Tachometer (dia 52 mm)

5.1 General Informations
The electronic tachometer has been designed for land-bound vehicles only (with the exception of motorcycles).
The instrument has an analog engine speed display in RPM x 100.

The instrument is pulsed by terminal 1 of the ignition coil in the case of petrol engines (4, 6, 8 cylinders, four-
stroke), by terminal W of the alternator in the case of diesel engines.

The instrument is set by 3 coding switches at the back of the instrument and a potentiometer on the side of the
instrument housing.

The lamp socket is pushed in. To replace the light bulb simple pull the lamp holder out.
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VDO cockpit vision VDO cockpit international

5. Electronic Tachometer (dia 52 mm)

5.1 General Informations

Designation of function

Movement: System Ke ( to 320°)
(Turning magnet ratio measuring move-
ment, pointer deflection up to 320°)

A turning magnet ratio measuring movement is
the main component of the tachometer. It
converts the current pulses from the sensor to an
analog display on a dial. An electronic circuit
converts varying current pulses to unified pulses,
which are fed to the turning magnet movement.
The turning magnet ratio measuring movement
applies the principle of the current ratio of two
separate coils. Two stationary coils generate a
magnetic field as a function of the current flowing
through them. The magnetic field resulting from
these two fields moves a two-pole magnet disc
carrying a pointer. The pointer deflection is a
function of the ratio of the two currents flowing
through the coils.

A shielding casing prevents the effect of external
magnetic fields.

The special electronic system controlling the
movement permits a pointer deflection of 320°.
The rotation is limited by a pin on the turning
magnet moving in a groove of the coil carrier; the
opposing force is generated by a spiral spring.

TUO00-0755-0000002
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VDO cockpit vision

5. Electronic

Tachometer (dia 52 mm)

5.2 Technical Data

VDO cockpit international

Operating voltage:

10.8 ... 16 V

VDO cockpit vision

Input signal woltage:

Uow: max. 5V
Uhigh: min. 7.5V

dia. 52 mm Backlight

Movement:

System Ke (. 320°)

Pickup:

terminal 1 ignition coil (petrol engine)
terminal W alternator (diesel engine)

Current consumption: < 100 mA (without illumination)

Operating temp.:

—-20°C...+70°C

Storage temperature

: —=30°C... +85°C

< 20 gpy 40 .

lllumination:

1 light bulb 12V, 1. 2 W
2 colour caps (green and red)

=10 (‘9 50 =
-

Protection:

IP64 DIN 40050 from the front,
housing 'ozon' proof 'UV' proof
CE approved, reverse-polarity

protection

’ x100 60 ~

Vibration resistance:

max. 1g eff., 25 ... 500 Hz,
duration 8h, f: 1 octave/min.

Nominal position:

NL 0 to NL 90, DIN 16257

6 ... 25 pulses/revolution

Coding switches

(adjustable)

Mounting hole: dia. 53mm

)

3
3
o
W
3
3
3
)
=

1, 38mm

Potentiometer /

L]

%P

Thread for clamp ring

0.5 ... 8mm (clamping width 0,5 ...12mm
Clamping width or 12 ... 23mm)

Pin assignment:

Pin+: +12V, terminal 15 Option:

Pin - Ground, terminal 31 dropping resistor for 24 V

Pin 2:  Signal input, with light bulb 24V, 1.2 W

terminal 1 or W (operating voltage: 21 ... 32 V)
TU00-0755-0000002 0902 [_overview Of Chapters | 5.4
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VDO cockpit vision VDO cockpit international

5. Electronic Tachometer (dia 52 mm)

5.2 Technical Data

Operating woltage: 10.8... 16 V
Input signal wltage:  U,,,; max. 5V
Uhigh: min. 7.5V
Movement: System Ke (. 320°)
Pickup: terminal 1 ignition coil (petrol engine)
terminal W alternator (diesel engine)
Current consumption: < 100 mA (without illumination)

Operating temp.: -20°C... +70°C

Storage temperature: —30°C ... + 85°C

lllumination: 1 light bulb 12V, 2 W
Protection: IP64 DIN 40050 from the front,

housing 'ozon' proof, 'UV' proof,
CE approved, reverse-polarity
protection
Vibration resistance: max. 1g eff.,, 25 ... 500 Hz,
duration 8h, f: 1 octave/min.
Nominal position: NL 0 to NL 90, DIN 16257

Coding switches

VDO cockpit international
dia.d 52 mm  Floodlight

6 ... 25 pulses/revolution
(adjustable)

Mounting hole: dia. 53mm

. 38mm 5mm 83mm max. 56mm
€
S
N
, 'a.1.5mm 45mm \ Thread for clamp ring
Potentiometer (clamping width 0,5 ... 12mm
0,5... 8mm or12 ... 23mm)
Clamping width
Pin assignment:
Pin+: +12V, terminal 15 Option:
Pin - Ground, terminal 31 dropping resistor for 24 V
Pin 2:  Signal input, with light bulb 24 V 1.2 W
terminal 1 or W (operating voltage 21 ... 32 V)
TU00-0755-0000002 0902 [_overview of Chapters | 5.5
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5. Electronic Tachometer (dia 52 mm)

5.3 Pulsing

Tachometer connection at pin 2. Conventional ignition system

In vehicles with petrol engines the pulse is obtained at terminal
1 of the ignition coil in the case of conventional ignition systems
(having one ciol only) or an additional terminal on special igni-
tion systems.

In the case of special ignition systems (such as transistor/coil
ignition systems, electronic and fully electronic ignitions) plea-
se consult the vehicle manufacturer or the ignition system ma-
nufacturer about the correct terminal.

The pulse on vehicles with diesel engines is obtained at alter- | Alternator
nator terminal W.

A The ignition must be off and the battery minus connection disconnected when connecting the cable.

TU00-0755-0000002 0902 | Overview Of Chapters | 5.6
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5. Electronic Tachometer (dia 52 mm)

5.4 Wiring Diagram

Alternator

Conventional ignition system
(one ignition coil only) 12V

TU00-0755-0000002 0902 I Overview Of Chapters |
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5. Electronic Tachometer (dia 52 mm)

5.5 Dropping Resistor For 24 V

The electronic tachometer (nominal voltage 12V) can also be used with a nominal voltage of 24V if an external
dropping resistor (option) is installed in the plus line(terminal 15).

Connect this dropping resistor directly to pin + of the instrument, then connect it to the plus line (terminal 15).
In this case the operating voltage range is 21V to 32V.

A Replace 12V light bulb by 24V light bulb.

VDO cockpit vision:
Dropping resistor with 24 V 1.2 W light bulb.
Part No.: 800-005-011G

VDO cockpit international:
Dropping resistor with 24 VV 2 W light bulb.
Part No.: 800-005-027G

Wiring diagram

Alternator

)

Dropping resistor

Conventional ignition system

TU00-0755-0000002 0902 | Overview Of Chapters | 5.8
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VDO cockpit vision VDO cockpit international

5. Electronic Tachometer (dia 52 mm)

5.6 Setting

The electronic tachometer is adjusted at the back of the instrument by 3 coding switches and a potentiometer on

the side of the instrument housing.

Coding switches

Potentiometer

Petrol engine setting

For petrol engines (4, 5, 6 or 8 cylinders) and connection to terminal 1 (only one ignition coil) either only use the
coding switches for setting or use the coding switches (coarse setting) and use the potentiometer (fine adjust-
ment) for setting. Possible settings per coding table (see page 5 - 10).

Diesel engine setting

For the diesel engine and connection to terminal W of the alternator use the coding switches (coarse setting) and

the potentiometer (fine adjustment) for setting.

Roughly set the pulse ratio (pulses at the terminal W output of the alternator for one engine revolution) per coding
table (see page 5 - 11) with the coding switches . Make the fine adjustment with the potentiometer. Compare the
engine speed indication with a reference measuring instrument (hand-held tachometer)

(see page 5 - 13).

TUO00-0755-0000002

0902
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VDO cockpit vision

VDO cockpit international

5. Electronic Tachometer (dia 52 mm)

5.6 Setting

Petrol engine setting

Coding table

Petrol engine, terminal 1 (one ignition coil)

Only coding switches

Coding switches and
potentiometer

Coding switches Cylinders | Stroke
k / A Do not change the Use a reference

potentiometer setting! tachometer
Changing the potentiometer to set the potentiometer

1 2 3 setting will cause wrong v
readings.

on off off 4 4 X

on off off 5 4 X

on off on 6 4 X

on on off 8 4 X

V¥ The adjustment must be made by two people, one of them adjusting the instrument, the other one using the
hand-held tachometer (reference tachometer), see page 5 -13.

Example:
on, off, off

(4 cylinders, four-stroke)

TUO00-0755-0000002

0902

"Nlx

1 2 3

Coding switches

off
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VDO cockpit vision

5.

5.6 Setting

Diesel engine setting

VDO cockpit international

Electronic Tachometer (dia 52 mm)

Set the coding switches per coding table if the pulse ratio is known (coarse setting).

Coding table

Diesel engine, terminal W

Switches RPM
1 2 3 4000 6000 8000
off off off 6-9 8-12 6-9
off off on 9-13 12- 17 9-13
off on off 13-20 17 - 24 12 -18

Pulses per revolution

Example: off, off, off
(at 6000 RPM 10 pulses per revolution)

off
1 3

— Coding switches

Make the fine adjustment with the potentiometer (see page 5 - 13).

TUO00-0755-0000002
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5. Electronic Tachometer (dia 52 mm)

5.6 Setting

Diesel engine setting

The following formula can be used to calculate an unknown pulse ratio, which is then set as described on
page 5 - 11.

Example:

dia. A=280 mm

dia. B=132 mm
280

|=1—32 =212

i X 6 = the pulse ratio
A A

T pulses per revolution
number of alternator pole pairs
212 x6=12.72

= 13 pulses per revolution

Crankshaft

Set the coding switches to ‘off, off, off first if the number of alternator pole pairs is not known. Make the fine ad-
justment with the potentiometer.

Select a different coding switches position and the potentiometer if the indication cannot be matched to the refe-
rence instrument indication.

Calculate the pulse ratio as follows if the frequency (Hz) is known, and not the pulse ratio:

Example 1733 Hz:

Hz x 60 sec. _ . 1733 x 60 _ _ .
full scale speed pulses/revolution 8000 12.99 = 13 pulses/revolution
Formula for frequency (Hz): Example:
pulses/revolution x full scale speed _ Haz 13 x 8000 _ 1733 Hz
60 sec. 60

TU00-0755-0000002 0902 | Overview Of Chapters | 5.12
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5. Electronic Tachometer (dia 52 mm)

5.6 Setting
Diesel engine setting

Fine adjustment with potentiometer

The fine adjustment using the potentiometer is only possible between 30% and 100% of the indicating range. Use

a reference tachometer (hand-held tachometer) to compare the engine speed indications.

The adjustment must be made by two people, one of them adjusting the instrument, the other one using the hand-

held tachometer.
Measure the engine speed at the crankshaft stub of the engine with the hand-held tachometer.
Be very careful! Do not wear loose clothing!

7.
|

Crankshaft

Potentiometer

Adjust potentiometer with an insulated screwdriver to speed indication matches the indication of the hand-held

tachometer.

TU00-0755-0000002 0902 Overview Of Chapters
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VDO cockpit vision

VDO cockpit international

5. Electronic Tachometer (dia 52 mm)

5.7 Testing Instructions

Test accessories

Pin allocation

Test circuit diagram

1x Power supply

1x Test cable No. 3 } contained in test cables kit
1x Measuring cable / X12-019-101-001

1x Frequency generator

1x Ammeter

Pin+ + 12V
Pin — Ground
Pin 2 Sensor signal input

I
0 I | o
(®) :
rd
_C — |— )__
PIN + PIN —

11
0 I | o
rd bk
PIN + PIN —
PIN 2
/
ye

TUO00-0755-0000002
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VDO cockpit vision VDO cockpit international

5. Electronic Tachometer (dia 52 mm)

5.7 Testing Instructions

Test method description

Basic setting: 12 V instruments

14V 02V

Set coding switches (at instrument back) to: 1-on, 2-off, 3-off .

Current consumption measurement

Connect the instrument per test circuit diagram 1 with test cable No. 3.

Value range: 12 V instruments

Pointer position check

a) Zero position check

Connect the instrument per test circuit diagram 1 with test cable No. 3.

=69+ 10 mA

Switch operating voltage on and check pointer deviation. The allowed deviation is + 2 angular degrees.

b) Full range position check

Connect the instrument per test circuit diagram 1I with test cable No. 3.

Connect a square wave signal with a frequency corresponding to full range to pin 2. The amplitude shall be at

least 10 V.

Engine speed range Frequency Tolerance

6000 RPM 200 Hz + 150 RPM

8000 RPM 267 Hz + 200 RPM
TU00-0755-0000002 0902 Overview Of Chapters 5-15
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5. Electronic Tachometer (dia 52 mm)

5.8 Instruments Survey

VDO cockpit vision (Backlight) dia. 52 mm Part No. 333-015-...
Dial )
- Special feature Part No.
Range Imprint
0 ... 6000 min™ RPM x 100 12V 009K
0 ... 8000 min™ RPM x 100 12V 010K
VDO cockpit international (Floodlight) dia. 52 mm Part No. 333-035-...
Dial .
- Special feature Part No.
Range Imprint
0 ... 6000 min™ RPM x 100 12V g:;g
0 ... 8000 min™ RPM x 100 12V 018G
- with helical gear ring 029C
0 ... 4000 min RPM x 100 12V with stud bolt 029G

TU00-0755-0000002 0902 | Overview Of Chapters | 5.16
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6. Electric Pressure Gauge (dia. 52 mm)

Contents

6.1 General informations
6.2 Technical data

6.3 Pressure sensors
6.4 Wiring diagrams

6.5 Testing instructions

6.6 Instruments survey

Installation instructions

999-161-011: VDO cockpit vision
999-161-003: VDO cockpit international

See file ‘Installation Instructions (MA)'.

TUO00-0755-0000002 0600
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6. Electric Pressure Gauge (dia. 52 mm)

6.1 General Informations

The electric pressure gauge has been designed for land-bound vehicles or stationary systems only
(exception: motorcycles).

The instrument has an analog pressure display graduated in bar or kPa.
Pressure sensors of the following types, adapted to the indicator pressure range, can be used:

negative earth,
insulated earth,
negative earth with warning contact.

A The lamp socket is clipped in.
To replace the light bulb, carefully, with the thumb,

push the lamp holder out to the side.

=»
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VDO cockpit vision

VDO cockpit international

6. Electric Pressure Gauge (dia. 52 mm)

6.1 General Informations

Designation of functions
Movement: System Ke (90°)

(Turning magnet movement for ratio indication, maximum pointer travel 90°)

The pressure indicator applies the
resisance measurement principle. A sensor
converts the measured pressure to a
corresponding resistance value. A turning
magnet ratio measuring movement
measures this resistance value. This value
is displayed by a pointer moving over a dial
graduated in pressure units. The turning
magnet movement for ratio measurement
comprises three stationary coils wound at
90° against each other, and a rotating per-
manent magnet disk in these coils. The
coils are connected in a circuit for ratio
measurement, so that the instrument is
insensitive to on-board voltage fluctuations.

This maens that the pointer travel is only a
function of the magnitude of the current
flowing through the measuring system.

A magnetic shield prevents effects of
external magnetic fields, indication errors
due to temperature changes are corrected
by a compensating resistor. A dropping
resistor is used to adapt the measuring
movement to higher operating voltages
(e. g. 24V).

TUO00-0755-0000002

— Pointer

' Magnet
Compensation — (turning)
resistor
—~ Caoll
(stationary)
+ - S
Magnetic
shield

Dropping
resistor
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6. Electric Pressure Gauge (dia. 52 mm)

6.2 Technical Data

Operating woltage: 11...16Vor21.5...30V VDO cockpit vision
Movement: System Ke (90°) . .
Current consumption: 82 mA (without illumination) dia. 52 mm Backlight
Operating temp.: -30°C ... + 85°C
Storage temperature: —40°C ... + 90°C
lllumination: 1 light bulb 14V, 3.4 W or24V, 3 W,
2 colour caps (only at 12 V)
Protection: IP64 DIN 40050 from the front
reverse-polarity protection
Vibration resistance: max. 1g eff., 25 ... 2000 Hz,
duration 8h, f. 1 octave/min.
Nominal position: NL 0 to NL 90, DIN 16257
Mounting hole: dia.53mm
Sensor:
pressure sensor (diaphragm),
not included.
72.5mm max.
65.9mm 61.1mm
55.6mm 43mm B 38.5mm
44.3mm 5mm 10.5mm
| : :
€ £
s \
R\ TEL ahi
41 _.l______)___ 10 L= —— L
! S gl - €
© £ s /) <
- 2
-
12.8mm
Thread for cl i —_— |
read for clamp ning 0.5_... 8mm Clamping width
N __
e Ol geqCT 1|
3 S in assi
— ° VR @ E!n a§3|gnment:
— ] S ® in+: +12Vor+24YV,
[]:o:: ﬂ: © terminal 15
) ( Pin —  Ground, terminal 31
= - N Pin S: Sensor
O S
0.5...12mm 34mm 12 ... 23mm
Clamping width Clamping width
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6. Electric Pressure Gauge (dia. 52 mm)

6.2 Technical Data

11...16Vor21.5...30V
System Ke (90°)
82 mA (without illumination)

Operating voltage:
Movement:
Current consumption:

Operating temp.: -30°C ... + 85°C

Storage temperature: —40°C ... + 90°C

lllumination: 1 light bulb
14V,34Wor24V,3W

Protection: IP64 DIN40 050 from the front

reverse-polarity protection
max. 1g eff., 25 ... 2000 Hz,
duration 8h, f: 1 octave/min.
NL O to NL 90, DIN 16257

Vibration resistance:

Nominal position:

Mounting hole: dia. 53mm

VDO cockpit international
Floodlight

dia. 52 mm

Clamping width

Sensor:
pressure sensor (diaphragm),
not included.
72.5mm max. 61.1mm
64mm 38.5mm
39mm
10,5mm
5mm
N
| - St
N Al
0 _l ©
s ——= [T &
© €
+§ <
3 w
18m dia.1.5mm
49mm
0.5 ... 8mm

Pin assignment:

Pin+: +12Vor+24V,
terminal 15

Pin —  Ground, terminal 31

Pin S: Sensor

TUO00-0755-0000002 0600
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6. Electric Pressure Gauge (dia. 52 mm)

6.3 Pressure Sensors

The pressure sensors needed to operate the instrument is not included with the instrument.
The following pressure sensors (see data sheets for sensors) adapted to the instrument indicating range, can be
used:

Negative earth Insulated earth Negative earth with warning
contact

(S)G

WK = Warning contact

The sensor is installed in the oil circuit at a position specified by the vehicle manufacturer (e.g. oil pressure switch).
Use an adequate parts kit if a direct installation is not possible at this location.

To mount the pressure sensor it is absolutely only to use the hexagon nut.
If the connection thread is cylindrical, a sealing washer or a sealing ring made of copper must be fitted.

The values mentioned in the following table for the maximum tightening torque (Nm max.) refer exclusively to the
load-bearing capacity of pressure sensors.

Thread max.
Prior to using the pressure sensor, it is important to M 10 x 1 30 Nm
ask the manufacturer of the vehicle, equipment sy- .
stem or engine in each instance for the maximum | 1/8in. BSPF 30 Nm
torque value for the threaded hole into which | 1/8_27 NPTE 30 Nm
the pressure sensor is to be screwed. Non-observance of
the maximum thightening torque specified for the threaded R 1/8 DIN 2999 30 Nm
hole in each instance can result in damage to the vehicle, M12 x 1.5 40 Nm
engine or equipment system. M12 x 1 50 Nm
M14 x 1.5 60 Nm
1/4 in. BSPF 60 Nm
1/4 - 18 NPTF 60 Nm
3/8 - 18 NPTF 60 Nm
M16x 1.5 80 Nm
3/8 - 18 Dryseal NPTF 80 Nm
M18x 1.5 100 Nm
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6. Electric Pressure Gauge (dia. 52 mm)

6.3 Pressure Sensors
Adaptor kits for oil pressure sensors

Adaptor kit with pressure hose

Kit includes: coupling, pressure hose (1000 mm
long),adaptor, gsket and 2 screws.

s

s
\
N @
Q)menwuwwnew 0 @
)

’ Pressure switch

WK = Warning contact

e h

]
Part No. Thread A Thread B Thread C
X11-360-004-023 M12 x 1.5 con. M12 x 1.5 M10 x 1
X11-360-004-024 M14 x 1.5 con. M14 x 1.5 M10 x 1
X11-360-004-025 14 - 18 PTF SEA SHORT 1/4 - 18 NPTF M10 x 1
X11-360-004-026 R1/8 DIN 2999 R 1/8 DIN 2999 M10 x 1
Ask for the maximum torque (? Nm max.) from the
engine manufacturer, equipment manufacturer or car
manufacturer.
/\ 2 Nm max.
Pressure sensor
Z, 18 Nm max.

/ - —— eviull]

0.8 Nm max.

TUO00-0755-0000002 0600
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6. Electric Pressure Gauge (dia. 52 mm)

6.3 Pressure Sensors
Adaptor kits for oil pressure sensors

Adaptor kit with 2 connections

Kit includes: hollow screw, adaptor and 2 gaskets

Part No. X11-360-004-020

M12 x 1.5
M12 x 1.5

=
Part No. X11-360-004-021

Ask for the maximum torque (? Nm max.) from the
engine manufacturer, equipment manufacturer or
car manufacturer.

A ? Nm max.

— 18 Nm max.

Pressure switch

WK

WK = Warning contact

TUO00-0755-0000002 0600 I Overview Of Chapters l 6-8
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6. Electric Pressure Gauge (dia. 52 mm)

6.3 Pressure Sensors
Adaptor kits for oil pressure sensors

Adaptor kit with 1 connection

Kit includes: hollow screw, adaptor and 2 gaskets

Part No. X11-360-004-005

Part No. X11-360-004-027

M18 x 1.5

Ask for the maximum torque (? Nm max.)
from the engine manufacturer, equipment
manufacturer or car manufacturer. A? Nm max.

Pressure sensor

WK = Warning contact

TU00-0755-0000002 0600 I Overview Of Chapters l
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6. Electric Pressure Gauge (dia. 52 mm)

6.3 Pressure Sensors
Adaptor kits for oil pressure sensors

Coupling

Part No. X11-360-004-011

Part No. X11-360-004-029 M14 x 1.5 con.

M10 x 1

Part No. X11-702-002-044

Ask for the maximum torque (? Nm max.) from the engine manufacturer,
equipment manufacturer or car manufacturer.

A ? Nm max.
Z

. 18 Nm max.

- g
T

Pressure sensor J J

(S)G G wKk (S)G

WK = Warning contact
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6. Electric Pressure Gauge (dia. 52 mm)

6.3 Pressure Sensors
Adaptor kits for oil pressure sensors

Coupling (hollow screw)

M10 x 1

Part No. X11-360-004-016

Hexagon width 17

Part No. X11-360-004-019 M12 x 1.5
@ Coupling (hollow screw)
L =
/\ 2 Nm max.
Pressure sensor
7 T
Pressure hose « U M‘t
{ (0]
18 Nm | DR @
; max.
Ask for the maximum torque (? Nm max.) ”

from the engine manufacturer, equipment o

manufacturer or car manufacturer. W @

/"'\___ «

I] =

Pressure hose -

U @
WK = Warning contact
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6. Electric Pressure Gauge (dia. 52 mm)
6.4 Wiring Diagrams

Pressure sensor:

negative earth
or
insulated earth

Pressure sensor with warning contact:

negative earth

e

R
%l

B
R

?- o
b

WK = Warning contact
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VDO cockpit vision VDO cockpit international

6. Electric Pressure Gauge (dia. 52 mm)

6.5 Testing Instructions

Test accessories 1x Power supply
1x Test cable No. 3 } contained in test cables kit
1x Measuring cable X12-019-101-001

1x Resistor decade

Pin allocation

Pin + + 12V or + 24V
Pin—- Ground

Pin S Sensor signal input

Test circuit diagram

o I | o
rd bk
PIN + PIN -
PIN'S |
(>
ye
Resistor decade
Test method description
Basic settings: 12 V instruments ey 14V
24 V instruments mmp 28V

Start the pointer position test with the highest resistance value!

TUO00-0755-0000002
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6. Electric Pressure Gauge (dia. 52 mm)

6.5 Testing Instructions

Test of the movement

Connect the instrument as shown in the test circuit diagram, using test cable 3.
The indication can be tested with the resistor decade ‘sensor simulator’.

The pointer moves to full scale deflection if the resistor decade is not connected.

The following tables shows the resistance values and the indication in angular degrees.

0 to 2 bar
Indication (bar) 0 1 2
Resistance (Q2) 10 99 184
Deflection (°£) 0 41.4 87.4
0 to 5 bar
Indication (bar) 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Resistance () 10 30 48 65 82 99 116 134 151 168 184
Deflection (°£) 0 6.4 13.4 | 21.3 306 | 41.4 53 64.6 74.2 81.6 87.4
0 to 10 bar
Indication (bar) 0 1 2 3 4 5 6 7 8 9 10
Resistance (Q) 10 31 52 71 88 106 124 140 155 170 184
Deflection (°£) 0 6.8 152 | 24.4 34.3 | 46.2 58.3 | 68.2 76.1 82.4 87.4
0 to 25 bar
Indication (bar) 0 2.5 5 7.5 10 12.5 15 17.5 20 22.5 25
Resistance (Q) 10 32 53 73 92 109.1 125 143 155 169 184
Deflection (°£) 0 7.1 15.6 | 25.5 36.8 | 42.7 58.9 | 69.9 76.1 82 87.4
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VDO cockpit vision

6. Electric Pressure Gauge (dia. 52 mm)

VDO cockpit international

6.6 Instruments Survey

VDO cockpit vision (Backlight) dia. 52 mm

Part No. 350-010-...

Dial
- Special feature Part No.
Range Imprint

0..5bar bar  §T73 Clampring 12V 008K
0..5bar bar &7 Stud bolts 12V 014K
0 ... 10 bar bar {7 Clampring 12V 007K
0... 10 bar bar A Stud bolts 12V 015K
0... 150 PSI PSI, bar (@) Dual §cale, clamp ring 12V 019C

0... 10 bar without colour caps

VDO cockpit vision (Backlight) dia. 52 mm

Part No. 350-020-...

Dial
'3 - Special feature Part No.
Range Imprint
Clampring 24V
0... 10 bar bar qy‘ without colour caps 001C
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6. Electric Pressure Gauge (dia. 52 mm)

6.6 Instruments Survey

VDO cockpit international (Floodlight) dia. 52 mm Part No. 350-030-...
Dial _
- Special feature Part No.
Range Imprint

003C

0..5b b 122V
ar ar 8=~ 003G
004C

0..10b b 12V
o =7 004G
005C

0..25b b 12V
ar ar -}@{- 005G

0... 10 bar bar (@) 12V g::::cc;

0...5x 100 kPa kPax 100 &7 12V 016C
0...10 x 100 kPa kPax 100 = 12V 017C
0... 80 psi .
o 5 bar psi, bar A 12V Dual scale 020C
VDO cockpit international (Floodlight) dia. 52 mm Part No. 350-040-. ..
Dial - Special feature Part No.
Range Imprint
0..2bar bar R\ 24V 001C
0...5bar bar =7 24V gggg
0...10 bar bar  §BA 24V 88:2
0 ... 25 bar bar »@4- 24V gg:g
0... 10 bar bar (@) 24V 8::2
0...5x 100 kPa kPax 100 &A1 24V 016C
0...10x 100 kPa kPa x 100 °|-'_~f. 24V 017C
0... 80 psi .
0. 5 bar psi, bar 5= 24V Dual scale 020C
0... 10 bar .
0 ... 150 psi bar, psi = 24V Dual scale 015C
0 ... 400 psi . 029C
0 25 bar psi, bar -}@{- 24V Dual scale 029G
0...5bar bar ¢@a 24V 023C
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7. Electric Temperature Gauge (dia. 52 mm)

Contents

7.1 General informations
7.2 Technical data

7.3 Temperature sensors
7.4 Wiring diagrams

7.5 Testing instructions

7.6 Instruments survey

Installation instructions

999-161-010:
999-161-002:

999-161-019:
999-161-017:

VDO cockpit vision
VDO cockpit international

VDO cockpit vision
VDO cockpit international

See file ‘Installation Instructions (MA)'.

TUO00-0755-0000002
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(for oil)
(for oil)

(for engine coolant)

(for engine coolant)
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7. Electric Temperature Gauge (dia. 52 mm)

7.1 General Informations

The electrical oil temperature gauge has been designed for land-bound vehicles or stationary systems only
(exception: motorcycles).

The instrument has an analog temperature display graduated in °C or °F.
Temperature sensors of the following types, adapted to the indicator temperature range, can be used:

negative earth,
insulated earth,
negative earth with warning contact.

The lamp socket is clipped in.
To replace the light bulb, carefully, with the thump,
push the lamp holder out to the side.

-»
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Technical Product Manual
VDO cockpit vision VDO cockpit international

7. Electric Temperature Gauge (dia. 52 mm)

Designation of function
Movement: System Ke (90°)
(Turning magnet movement for ratio indication, maximum pointer travel 90°)

The temperature indicator applies the
resisance measurement principle. A sensor
containing a resistor with strong temperatu-
re dependence (PTC) converts the tempe-
rature of the fliud to a corresponding
resistance value.

A turning magnet ratio measuring
movement measures this resistance value. Dial
This value is displayed by a pointer moving
over a dial graduated in temperature units.

— Pointer

The turning magnet movement for ratio in- . Magnet
dication comprises three stationary coils Compensation — (turning)
wound at 90° against each other, and a ro- resistor

tating permanent magnet disk in these co- — Coll

ils. The coils are connected to determine a (stationary)
ratio, so that the instrument is insensitive to

on-board voltage fluctuations.

This maens that the pointer travel is only ]J

determined by the magnitude of the current +
flowing through the measuring system.

A magnetic shield prevents effects of
external magnetic fields, indication errors
due to temperature changes are corrected
by a compensating resistor. A dropping
resistor is used to adapt the measuring Magnetic
movement to higher operating voltages shield

(e. g. 24V).

Dropping
resistor
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Technical Product Manual
VDO cockpit vision VDO cockpit international

7. Electric Temperature Gauge (dia. 52 mm)

7.2 Technical Data

Operating woltage: 11...16Vor21.5..30V VDO cockpit vision
Movement: System Ke (90°) . .
Current consumption: 131 mA (wihout illumination) dia. 52 mm Backlight
Operating temp.: —30°C ... + 85°C Example: electric oil temperature gauge
Storage temperature: —40°C ... + 90°C
lllumination: 1 light bulb 14V, 3.4 W or24 V, 3 W
2 colour caps, green and red (only at
12V)
Protection: IP64 DIN 40050 from the front
reverse-polarity protection
Vibration resistance: max. 1g eff., 25 ... 2000 Hz,
duration 8h, f: 1 octave/min.
Nominal position: NL 0 to NL 90, DIN 16257
Mounting hole: dia. 53mm
Sensor:
temperature sensor (thermistor),
not included.
72.5mm max.
65.9mm 61.1mm
55.6mm 43mm . 38.5mm
44.3mm 5mm 10.5mm
| || :
€ o £
S \
41 _.l______)___ o S\ - . L= —— L
. o — gl £
© 1S
&3 | = &7 5
-
10.9mm 12.8mm
Thread for cl i
read for clamp ning 49mm 0.5 ... 8mm clamping width
e Ol geqCT 1|
o =
1\ o ] 3 Pin assignment:
—l Vi S ) © Pin+: +12Vor+24YV,
[]:o:: ﬂ: © terminal 15
) ( Pin —  Ground, terminal 31
= - N Pin S: Sensor
O S
0.5...12mm 34mm 12 ... 23mm
clamping width clamping width
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Technical Product Manual
VDO cockpit vision VDO cockpit international

7. Electric Temperature Gauge (dia. 52 mm)

7.2 Technical Datae

Operating voltage:

11...16Vor215..30V

Movement:

System Ke (90°)

Current consumption:

131mA (without illumination)
106mA = 60°C ... 200°C (without illumination)

Operating temp.: -30°C ... + 85°C
Storage temperature: —40°C ... + 90°C
lllumination: 1 light bulb

14V,3.4Wor24V,3W

Protection:

IP64 DIN 40050 from the front
reverse-polarity protection

Vibration resistance:

max. 1g eff., 25 ... 2000 Hz,
duration 8h, f: 1 octave/min.

Nominal position:

NL 0 to NL 90, DIN16 257

Mounting hole: dia. 53mm

VDO cockpit international

dia. 52 mm Floodlight

Example:
electric oil temperature gauge

Sensor:
temperature sensor (thermistor),
not included.

72.5mm max. 61.1mm
64mm 38.5mm
39mm
10.5mm
5mm
YN
€ | g
£ — 5 E
S |6
i — | 4.2
S B gl
o &
= 1/
18mm dia.1.5mm
49mm
0.5... 8mm

Clamping width

Pin assignment:

Pin+: +12Vor+24YV,
terminal 15

Pin —  ground, terminal 31

Pin S: Sensor

TUO00-0755-0000002

0801
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Technical Product Manual
VDO cockpit vision VDO cockpit international

7. Electric Temperature Gauge (dia. 52 mm)

7.3 Temperature Sensors

The temperature sensor needed to operate the instrument is not included with the instrument.
The following temperature sensors (see data sheets for sensors), adapted to the instrument indicating range,

can be used:
Negative earth Insulated earth Negative earth Dip-stick sensor
with warning contact insulated earth
N G(S)
G (S)
I._

WK = Warning contact
Electric Oil Temperature Gauge

The sensor is installed in the oil circuit at a position specified by the vehicle
manufacturer (e.g. oil drain plug).

A dip-stick sensor can be used instead of the standard dip-stick (original).
The dip-stick sensor can be used for internal tube guide diameters from 6mm to
15mm.

Electric Engine Coolant Temperature Gauge

The sensor is installed in the engine coolant circuit at a position specified by the
vehicle manufacturer (e.g. temperature warning switch) or in the coolant hose.

For installation in a coolant hose (28mm dia. to 35mm dia.) use installation kit, or-
der No. X11-323-003-011.
Install in coolant hose just ahead of the radiator inlet opening.

>
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Technical Product Manual
VDO cockpit vision VDO cockpit international

7. Electric Temperature Gauge (dia. 52 mm)

7.3 Temperature Sensors

To mount the temperature sensor it is absolutely only to use the hexagon nut.

If the connection thread is cylindrical, a sealing washer or a sealing ring made of copper must be fitted.
The values mentioned in the following table foe the maximum tightening torque (Nm max.) refer exclusively to the

load-bearing capacity of temperature sensors.

Thread max.
Prior to using the temperature sensor, it is important M 10 x 1 10 Nm
A to ask the manufacturer of the vehicle, equipment
system or engine in each instance for the maximum M 10x 1 10 Nm
torque [? Nm max. |value for the threaded hole into which | 1/8 - 27 NPTF 10 Nm
the temperature sensor is to be screwed. Non-observance
of the maximum thightening torque specified for the threa- M12x15 15 Nm
ded hole in each instance can result in damage to the vehi- -
cle, engine or equipment system. 172 - 20 Gang 15 Nm
M 14 x 1.25 20 Nm
M14 x 1.5 20 Nm
5/8 - 18 UNF - 3A 20 Nm
1/2 in. 20 Whit. S 20 Nm
1/4 - 18 NPTF 20 Nm
M16x 1.5 30 Nm
M18x 1.5 30 Nm
M20x 1.5 30 Nm
M22x 1.5 30 Nm
M24x1.5 30 Nm
M26x 1.5 30 Nm
1/2 - 14 NPTF 30 Nm
3/8 - 18 NPTF 30 Nm
R 1/2 30 Nm
R 3/8 30 Nm
3/8 - 18 Dryseal NPTF 30 Nm
3/4-16 UNF-3A 30 Nm

TUO00-0755-0000002 0801 I Overview Of Chapters l
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VDO cockpit vision VDO cockpit international

7. Electric Temperature Gauge (dia. 52 mm)

7.3 Temperature Sensors

Dip-stick sensor: installation information

1 2 3 4

1

-7;3_6:3- —_

/\ Make a light

slit only!

=\

Tvve
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7.

Electric Temperature Gauge (dia. 52 mm)

7.3 Temperature Sensors

Installation kit for fitting into
28mm to 35mm diameter cooling water hoses Part No. X11-323-003-011

Installation kit includes:

1
2

N OO o b

Temperature sensor (M14 x 1.5, 120°C max.)

Sealing washer

T-piece (inside dia. 32 mm, outside dia. 35 mm, 70 mm long, threaded connection M14 x 1.5,
blade terminal 6.3 x 0.8 mm)

Hose clamp (2x)

Cable, brown (500 mm long)

Blade connector (6.3 x 0.8 mm)

Ring tongue

% ees e
AN
RS SASSE)
N
RN o
o

Radiator
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VDO cockpit vision VDO cockpit international

7. Electric Temperature Gauge (dia. 52 mm)

7.4 Wiring Diagrams

Temperature sensor:

negative earth

or

insulated earth

or

dip-stick sensor insulated earth

Temperature sensor: Warning lamp

negative earth with warning contact

WK

WK = Warning contact
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Technical Product Manual
VDO cockpit vision VDO cockpit international

7. Electric Temperature Gauge (dia. 52 mm)

7.5 Testing Instructions

Test accessories 1x Power supply
1x Test cable No. 3 } contained in test cables kit
1x Measuring cable X12-019-101-001
1x Resistor decade

Pin allocation
Pin + + 12V or + 24V
Pin— Ground
Pin S Sensor signal input

Test circuit diagram

o I } 0
rd bk
—( — ® —)—
PIN + PIN —
PIN S |
\
ye
Resistor decade

Test method description

Basic settings: 12 V instruments ey 14V
24 V instruments mmp 28V

Start the pointer position test with the highest resistance value!
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VDO cockpit vision VDO cockpit international

7. Electric Temperature Gauge (dia. 52 mm)

7.5 Testing Instructions

Test of the movement
Connect the instrument as shown in the test circuit diagram, using test cable 3.
The indication can be tested with the resistor decade ‘sensor simulator’.

The following tables shows the resistance values and the permissible indication tolerances in angular degrees.

20 to 100 °C
Indication (°C) 20 40 60 80 100
Resistance (Q) 700 287.4 134 69.1 38.5
Deflection (°£) 0 27 60.5 80.5 90
Tolerance (°4) 2.7 2.7 +2.7 2.7 27
40 to 120 °C
Indication (°C) 40 50 60 70 80 90 100 110 120
Resistance (Q) 287.4 193.3 134 95.2 69.1 51.3 38.6 29.4 22.7
Deflection (°£) 0 3.3 8.3 15.5 25.8 40 58 75.2 88.2
Tolerance (°4) + 3.6 + 3.6 +3.6 + 3.6 +3.6 + 3.6 + 3.6 +3.6 + 3.6
50 to 150 °C
Indication (°C) 50 80 90 100 110 120 130 140 150
Resistance (Q) 322.8 112.5 83 62.2 47.5 36.5 28.9 23.1 18.6
Deflection (°£) 0 12.4 19.8 29.6 42 56.8 69.7 80.2 88.1
Tolerance (°4) + 3.6 + 3.6 +3.6 + 3.6 + 3.6 +3.6 + 3.6 + 3.6 + 3.6
60 to 200 °C
Indication (°C) 60 100 140 180 200
Resistance (Q) 482 165 50.8 25.7 14.3
Deflection (°£) 0 11.9 43.9 78.9 88.9
Tolerance (°4) + 3.6 + 3.6 +3.6 + 3.6 +3.6
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Technical Product Manual

VDO cockpit vision

7. Electric Temperature Gauge (dia. 52 mm)

VDO cockpit international

7.6 Instruments Survey

VDO cockpit vision (Backlight) dia. 52 mm Part No. 310-010-...
Dial _
- Special feature Part No.
Range Imprint
50 ... 150 °C °C F Clamp rin 12V K
§=r p ring 003
50 ... 150 °C °C R flE . Stud bolts 12V 013K
40...120°C °C ,__E, Clampring 12V 002K
40...120°C °C ,_.F_., Stud bolts 12V 012K
VDO cockpit vision (Backlight) dia. 52 mm Part No. 310-020-...
Dial ,
- Special feature Part No.
Range Imprint
o o lE Clampring 24V
20 1507°C ¢ =70 without colour caps 002C
40 ... 120 °C <  _E Clampring 24 V 001C
—— without colour caps
TU00-0755-0000002 0801 Overview Of Chapters 7-13
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VDO cockpit vision VDO cockpit international

7. Electric Temperature Gauge (dia. 52 mm)

7.6 Instruments Survey

VDO cockpit international (Floodlight) dia. 52 mm Part No. 310-030-...
Dial - Special feature Part No.
Range Imprint
50... 150 °C °C @H 12V gggcc;
60 ... 200 °C °C 12V gg:(c;
40 ... 120 °C °C JG- 12V g::gcc;
50... 150 °C °C @ 12V g:llg(c;
L
20...100 °C °C I_gl 12V 022C
40 ... 120 °C °C .-.E. 12V gg;cc;
100 ... 250 °F
40 . 120 °C F °C ,:‘E:, 12V  Dual scale 020C
VDO cockpit international (Floodlight) dia. 52 mm Part No. 310-040-. ..
Dial - Special feature Part No.
Range Imprint
50... 150 °C °C @H 24V gggg
60 ... 200 °C °C 24V gg:g
40 ... 120 °C °C I-JG_-l 24V glgg
50... 150 °C °C @ 24V 8::2
120 ... 300 °F R
50 150 °C F °C @ 24V Dual scale 021C
L
20... 100 °C °C |Q| 24V 022C
40 ... 120 °C °C ,__E_, 24V ggzg
100 ... 250 °F
PP F o °C ,;E;, 24V Dual scale 020C
40 ... 120 °C °C @H 24V 025C
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8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)

Contents

8.1 General informations

8.2 Technical data

8.3 Lever-type fuel level sensors
8.4 Wiring diagram

8.5 Testing instructions

8.6 Instruments survey

Installation instructions

999-161-012: VDO cockpit vision
999-161-004: VDO cockpit international

See file ‘Installation Instructions (MA)'.

TUO00-0755-0000002 0600
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Technical Product Manual
VDO cockpit vision VDO cockpit international

8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)
8.1 General Informations

The electric fuel level gauge has been designed for land-bound vehicles or stationary systems only
(exception: motorcycles).

The instrument has an analog tank fuel level display graduated in fuel levels.

The lamp socket is clipped in.
To replace the light bulb, carefully, with the thumb,
push the lamp holder out to the side.

=
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Technical Product Manual

VDO cockpit vision

VDO cockpit international

8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)
8.1 General Informations

Designation of function
Movement: System Ke (90°)

(Turning magnet movement for ratio indication, maximum pointer travel 90°)

The fuel reserve indicator applies the
resistance measurement principle.

A sensor (lever-type) in the liquid reserve
to a corresponding

resistance value. A turning magnet ratio
measuring movement measures this
resistance value.

It comprises three stationary coils wound at
90° against each other, and a rotating
permanent magnet disk in these caoils.

The coils are connected to determine a
ratio, so that the instrument is intensitive to
on-board voltage fluctuations. This means
that the pointer travel is only determined by
the magnitude of the current flowing
through the measuring system.

The pointer movement must be dampened
when the liquid level is measured by a
lever-type sensor; in this case the caoil
body is filled with dampening oil, the
rotating magnet moves in this oil to obtain
dampened pointer movements.

A magnetic shield prevents effects of
external magnetic fields, indication errors
due to temperature changes are corrected
by a compensating resistor.

A dropping resistor is used to adapt the
measuring movement to higher operating
voltage (e. g. 24V).

TUO00-0755-0000002

— Pointer

. Magnet
Compensating — (turning)
resistor
—~ Call
(stationary)

Magnetic
shield

Dropping
resistor
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VDO cockpit vision VDO cockpit international

8. Electric Fuel Level Gauge (dia. 52mm)
(Fuel Level Sensor, Lever-Type)

8.2 Technical Data

11...16Vor21.5...30V
System Ke (90°)

86 mA (without illumination)
—30°C... + 85°C

—40°C ... + 90°C

Operating voltage:
Movement:

Current consumption:
Operating temp.:
Storage temperature:

lllumination: 1 light bulb 14V, 3.4 W or 24V, 3 W,
2 colour caps, green and red (only at
12 V)

Protection: IP64 DIN 40050 from the front

reverse-polarity protection
max. 1g eff., 25 ... 2000 Hz,
duration 8 h, f: 1 octave/min.
NL 0 to NL 90, DIN 16257

Vibration resistance:

Nominal position:

Mounting hole: dia. 53mm

VDO cockpit vision

dia. 52 mm  Backlight

Sensor: lever-type sensor
(not included)

72.5mm max.
65.9mm 61.1mm
55.6mm 43mm y 38.5mm |
44.3mm 5mm 10.5mm
: €
/ﬁ\ £ o MWHME £
£ vl E i £
. (9] -] e + UpE—— ® E _— —J q.-..u
4 1. __.l__ —_—d . w S . . . ‘_’r'-hg — d:
©
& E s
' | J = o
-
10.9mm 12.8pnm
Thread for clamp ring T9mm 05 . 8mm
Clamping width
e ||| {edT 1|
S S . .
) @ ] 3 P!n assignment:
— ] @ © Pin+ +12Vor+24V
[o: ° ﬂ: © terminal 15
) ( Pin —  Ground, terminal 31
= [~ N Pin S: Sensor
O 1+
0.5...12mm 34mm 12 ... 23mm

Clamping width

Clamping width

TUO00-0755-0000002 0600
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8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)

8.2 Technical Data

11..16Vor21.5...30V
System Ke (90°)
86 mA (without illumination)

Operating voltage:
Movement:
Current consumption:

Operating temp.: —-30°C ... + 85°C
Storage temperature: —40°C ... + 90°C
lllumination: 1 light bulb

14V, 34Wor24V,3W
Protection: IP64 DIN 40050 from the front

reverse-polarity protection
max. 1g eff., 25 ... 2000 Hz,
duration 8 h, f. 1 octave/min.
NL 0 to NL 90, DIN 16257

Vibration resistance:

Nominal position:

Mounting hole: dia. 53mm

72.5mm max.

VDO cockpit international
Floodlight

dia. 52 mm

Sensor: lever-type sensor
(not included)

Clamping width

61.1mm
64mm 38.5mm
39mm 10.5mm
5mm '
YN
c | e
£ E— £l €
N I €
_l — T e} Jr'm
o ] gl ™
© = 7R
1 = S
+\
= 1/
18mm dia. 1.5mm K12.8pnm
49mm
0.5... 8mm

Pin assignment:

Pin+: +12Vor+24V
terminal 15

Pin —  Ground, terminal 31

Pin S: Sensor

TUO00-0755-0000002 0600
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8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)

8.3 Lever-Type Fuel Level Sensors

The lever-type sensor needed to operate the instrument is not included with the instrument.
The following lever-type sensors (see data sheets for sensors) can be used:

I) Standard lever-type sensor II) Lever-type sensor, adjustable
\ i
4
a
L
)
v
Y
J b
o
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Technical Product Manual

VDO cockpit vision
8.

Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)

8.3 Lever-Type Fuel Level Sensors

I)

Standard lever-type sensor (6V to 24V, insulated
earth), part No.: 221-824-054-. . .C

Version, variations:

0

aaq

aaoaaq

I

plastic lever-type sensor with bayonet flange for 1.5 mm
or 2 mm tank sheet thickness

is available in different lengths
different lift of float arm

different orientation of the lever arm to the connections on
the flange

integrated fuel feed and return
DIN bayonet connector for electric supply
easy connection of external heating

integrated tank ventilation with suction and pressure relief
values

potentiometer designed as thick-film resistor

pressure compensation possible in case of several tanks
(twin-tank equipment)

Accessories

0

Sealing: the sensor is sealed to the tank by a rubber O-
ring (part No. 89-356-017).

With this sealing, compensation of different sheet
thicknesses is not intended.

Bayonet connector for electric supply:

connector with 2 receptacles with sealings (DIN 72585),
commercially available, e. g. AMP 964 613-1.

Fuel supply fitting for connection of fuel feed and return

Use of the integrated feed and return requires two fittings
(part No. X11-221-001-002 = inside diameter 8mm).

This fitting is replaceable, so you can adjust the diameter
of the feed pipe to individual requirements. Both fittings
and any additional connections are protected against wor-
king loose or slipping off by means of the locking (part No.
X11-221-001-003).

Fitting for external heating

A separate feed and return for operation of an additional
heating is provided. The sensor will be delivered with both
openings sealed with plastic plug. The return connection
of the heating can also be used for pressure compensa-
tion with another tank. The fittings for the external heating
are the part No. X11-221-001-004.

TUO00-0755-0000002 0600

VDO cockpit international

A Bayonet connector

DIN 72585 (A1-2.1 SN/K1)

Fuel return

Fuel feed

Return for external heating or pressure
compensation with other tanks

E Feed for external heating

F Ventilation by means of valves

OO w

Tank mounting hole:
(burr outside of the tank)

6 x 60°

dia. 50.5mm

Sheet thickness 1.5mm or 2mm
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8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)

8.3 Lever-Type Fuel Level Sensors

I) Standard lever-type sensor (6V to 24V, insulated earth), part No.: 221.824/054/. . .C

Installation instructions

3 The individual sensors are designed for tank bayonet sheet thickness of 1.5mm or 2mm.

Tolerances: 1.5mm (1.25 ... 1.55mm), for part No. 221-824-054-049C, -050C, -051C, -054C, -056C, -056C
2.0mm (1.85 ... 2.15mm), for part No. 221-824-054-052C, -053C

With the sealings, compensation of different sheet thicknesses is not intended.

Q

O To determine the required minimum tank-wall clearance, add 1/2 of the float diameter to the lever radius.
The float diameter of all variants is 31mm.

(O The customer may procure the fittings for fuel feed and return himself, so other fuel feed pipe diameters can
be implemented.

3O The bayonet connection principally allows mounting in just one defined direction.
The mounting position has to be strictly observed.

O The lever-type sensor is equipped with several link points for the lever arm. These link points serve to adjust
the lever-type sensor length in production. Later shortening of the sensor length may destroy the sensor.
Therefore, it is not possible to adjust the length individually by the customer or the sales organisation.

O When fitting the lever-type sensor into the tank, it must not be overtightened in order to not to be stripped. The
maximum torque of 18 Nm to 20 Nm has to be strictly observed.
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8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)

8.3 Lever-Type Fuel Level Sensors

II) Lever-type sensor, adjustable (6V to 24V, insulated
earth), part No.: 226-801-015-001G

A \
Version:
O adjustable lever-type sensor (plastic casing) with flange

hole circle dia. 54 mm
3 flanges,gaskets and small parts are included c— @ @
3 for fuel tanks having a height from 150mm to 605mm @
O 2 blade terminals 6.3 x 0.8 mm

Sensor installation position

The sensor is installed in a mounting hole (dia. 60mm) made
in the tank at a good position for fuel measurement, or on a
mounting flange provided by the tank manufacturer, or in an
existing mounting hole.

‘|0
F Q. Q =
-
790 E
o i
o
- - °
% El o A Screw M5 x 15 (4x)
A L\ © £le B ScrewM5x30  (1x)
ﬁ P C Sealing washer  (5x)
5| & D Flange (1x)
©
= E Rubber gasket (2x)
&, F  Flange with slit  (1x)
80°
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8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)

8.3 Lever-Type Fuel Level Sensors

II) Lever-type sensor, adjustable (6V to 24V, insulated earth)

Adjustment

Adjust the length (L) of the sensor body and the radius (R) of the float lever according to the height (H) of the fuel

tank.

el
ava|- ﬁ
12} :/'\
14}

H
il
< <
\ H]LI[R
360 | 180 | 225
365 |182,5| 228
mm 370 | 185 | 231
Float lever install 375 | 187,5| 234
only so' 380 190 238
385 1925 241
390 | 195 | 244
H L R | 395 [197,5] 247
150 | 075 | 094 | 400 | 200 | 250
155 |077,5] 097 | 405 |202,5| 253
160 | 080 | 100 | 410 | 205 | 256
165 |082,5| 103 | 415 [207,5] 259
170 | oas | 106 | 420 | 210 | 263
175 |087,5] 109 | 425 |212,5| 266
180 | 090 [ 112 | 430 | 215 | 269
185 0925 | 115 | 435 [217,5] 271
190 | 095 | 119 [ ad0 | 220 | 274
195 |097,5] 122 | 445 |2225] 277
200 | 100 | 125 | 450 | 225 | 281
205 |102,5| 128 | 455 |227.5] 284
210 | 105 | 131 | 460 | 230 | 288
215 [107,5| 134 | 465 |232,5| 291
220 | 110 | 137 | 470 | 235 | 294
225 [112,5| 140 | 475 [237,5] 207
230 | 115 | 144 | 480 | 240 | 300
235 [117,5| 147 | 485 |2a2,5| 303
240 | 120 [ 150 | 490 | 245 | 306
245 [122,5] 153 | 495 |247,5| 310
250 | 125 | 157 | 500 | 250 | 313
255 |127,5 | 160 | 505 |252,5| 316
260 | 130 | 163 | 510 | 255 | 319
265 |132,5| 166 | 515 |257.5 | 322
270 | 135 | 169 | 520 | 260 | 325
275 |137,5] 172 | 525 | 2625 328
280 | 140 | 175 | 530 | 265 | 331
285 [142,5] 178 | 535 |267,5 | 335
290 | 145 | 181 | 540 | 270 | 338
295 [147,5| 184 | 545 |272,5| 341
300 | 150 | 187 | 550 | 275 | 344
305 {152,5| 191 | 555 |2775| 347
310 | 155 | 194 | 560 | 280 | 350
315 1157,5] 197 | 565 | 282,5| 353
320 | 160 | 200 | 570 | 285 | 356
325 [162,5] 203 | 575 |287,5| 360
330 | 165 | 206 | 580 | 290 | 363
335 [167,5] 209 | 585 [292,5] 366
340 | 170 | 212 | 590 | 295 | 369
345 [172,5] 216 | 595 |2075| 372
A 350 | 175 | 219 | 600 | 300 | 375
> < 355 [177,5| 222 | 605 [302,5] 378
TU00-0755-0000002 0600 Overview Of Chapters 8-10
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VDO cockpit vision VDO cockpit international

8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)

8.3 Lever-Type Fuel Level Sensors

II) Lever-type sensor, adjustable (6V to 24V, insulated earth)

Installation informations
If an installation opening must be made, the tank must be completely drained first.
Fill the fuel into an approved container. Remove the tank whenever possible.
Comply with the safety instructions of the automobile manufacturer for any work
performed under the automobile.
A Risk of explosion exists due to presence of residual gases in the tank!

Make sure that the tank is aired sufficiently (approx. 10 minutes).
Make a preliminary hole in the installation opening using a drill and then finish the hole
using a compass saw or piercing saw. Comply with the safety instructions of the tool
manufacturer. Clean the tank of residue from the drilling or sawing work.

1 2 4

dia. 60 mm N> with slit must be

g\ inserted first
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VDO cockpit vision VDO cockpit international

8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)

8.3 Lever-Type Fuel Level Sensors

II) Lever-type sensor, adjustable (6V to 24V, insulated earth)

Installation informations for a tank mounting hole with threaded bolts:

II) Lever-type sensor, special versions

See data sheets for sensors.
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VDO cockpit vision VDO cockpit international

8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)

8.4 Wiring Diagram

O ()6

Lever-type sensor

TUO00-0755-0000002 0600 I Overview Of Chapters l 8-13
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VDO cockpit vision VDO cockpit international

8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)

8.5 Testing Instructions

Test accessories 1x power supply
1x test cable No. 3 } contained in test kit

1x measuring cable

X12-019-101-001

1x resistor decade

Connector pin allocation

Test circuit diagram

Pin + + 12V or + 24V
Pin — Ground
Pin S Sensor signal input

o I } 0
rd bk
—( — ® —)—e
PIN + PIN —
PIN S |
\ )
ye

Resistor decade

Test method description

Basic setting: 12 V instruments mmy 14V
24 V instruments mmp 28V

Start the pointer position test with the highest resistance value!

TUO00-0755-0000002

0600
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8. Electric Fuel Level Gauge (dia. 52mm)
(Fuel Level Sensor, Lever-Type)

8.5 Testing Instructions

Test of the movement

Connect the instrument according to the test circuit diagram, using test cable 3.

The indication can be tested with the resistor decade ‘sensor simulator’.

The pointer moves to full scale deflection if the resistor decade is not connected.

The following table shows the resistance values and the permissible indicatio tolerances in angular degrees.

Indication 0 1/4 1/2 3/4 1/1
Resistance (Q) 3 45 85 138 180
Deflection (°4) 0 17.2 41.2 73.8 88.8
+ 3.6 + 3.6
Tol °L + 3.6 +3.6 + 3.6
olerance (°4) _36 .36

TUO00-0755-0000002 0600
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VDO cockpit vision

VDO cockpit international

8. Electric Fuel Level Gauge (dia. 52mm)

(Fuel Level Sensor, Lever-Type)

8.6 Instruments Survey

VDO cockpit vision (Backlight) dia. 52 mm Part No. 301-010-...
Dial - Special feature No.
Range Imprint
0..11 0-1/2-1/1 iﬂ E;;ﬁ;g‘f 12v 002K
0...1/1 0-1/2-1/1 iﬂ f:\’/grkt’;g: 12V 008K
Part No. 301-020-...
Dial - Special feature No.
Range Imprint
Clamp ring,lever-type 24V
0.1 0-1/2-11 iﬂ without colour caps 001C
VDO cockpit international (Floodlight) dia. 52 mm Part No. 301-030-...
Dial - Special feature No.
Range Imprint
0..11 0-1/2-11 iﬂ Lever-type 122V gg:g
Part No. 301-040-...
Dial - Special feature No.
Range Imprint
0..11 0-1/2-11 iﬁ Lever-type 24V gg:g

TUO00-0755-0000002
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VDO cockpit vision VDO cockpit international

9. Electric Fuel Level Gauge (dia. 52 mm)
(Fuel Level Sensor, Tubular Type)

Contents Page
9.1 General informations 9-2
9.2 Technical data 9-4
9.3 Tubular type sensors 9-6
9.4 Wiring diagram 9-8
9.5 Adjustment 9-9
9.6 Testing instructions 9-10
9.7 Instruments survey 9-12

Installation instructions

999-161-020: VDO cockpit vision
999-161-018: VDO cockpit international

See file ‘Installation Instructions (MA)'.
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VDO cockpit vision VDO cockpit international

9. Electric Fuel Level Gauge (dia. 52 mm)
(Fuel Level Sensor, Tubular Type)

9.1 General Informations

The electric fuel level gauge has been designed for land-bound vehicles or stationary systems only
(exception: motorcycles).

The instrument has an analog tank fuel level display graduated in fuel levels.
Tubular type sensors of various types can be used as sensors.

The instrument is adjusted by a potentiometer on the side of the instrument housing (see chapter 9.5).

The lamp socket is clipped in.
A To replace the light bulb, carefully, with the thumb,

push the lamp holder out to the side.

TUO00-0755-0000002 0704 | Overview Of Chagters l 9.2
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VDO cockpit vision VDO cockpit international

9. Electric Fuel Level Gauge (dia. 52 mm)

(Fuel Level Sensor, Tubular Type)
9.1 General Informations

Designation of function
Movement: System Ke (90°)

(Turning magnet movement for ratio indication, maximum pointer travel 90°)

The fuel reserve indicator applies the
resistance measurement principle.

A sensor (tubular type) in the liquid at the
measuring point converts the liquid reserve
to a corresponding resistance value.

A turning magnet ratio measuring
movement measures this resistance value.

If comprises three stationary coils wound at
90° against each other, and a rotating
permanent magnet disk in these coils.

The coils are connected to determine a
ratio, so that the instrument is insensitive to
on-board voltage fluctuations. This means
that the pointer travel is only determined by
the magnitude of the current flowing
through the measuring system.

A magnetic shield prevents effects of
external magnetic fields, indication errors
due to temperature changes are corrected
by a compensating resistor.

A dropping resistor is used to adapt the
measuring movement to higher operating
voltages (e. g. 24V).

TUO00-0755-0000002

resistor

Magnetic
shield

— Pointer

Magnet
— (turning)

— Caoll
(stationary)

Dropping
resistor

0704
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Technical Product Manual

VDO cockpit vision

9. Electric Fuel Level Gauge (dia. 52 mm)
(Fuel Level Sensor, Tubular Type)

9.2 Technical Data

VDO cockpit international

Operating woltage:

11...16Vor215..30V

Movement:

System Ke (90°)

Current consumption:

96 mA (without illumination)

Operating temp.:

—30°C ... + 85°C

Storage temperature:

—40°C ... + 90°C

llluminanation: 1 light bulb 14V, 3.4 W or 24V, 3 W,
2 coloured caps, green and red (only at
12V)

Protection: IP64 DIN 40050 from the front

reverse-polarity protection

Vibration resistance:

max. 1g eff., 25 ... 2000 Hz,
duration 8 h, f: 1 octave/min.

Nominal position:

NL O to NL 90, DIN 16257

Potentiometer
empty: 60Q ... 90Q sensor resistor

VDO cockpit vision
Backlight

dia. 52 mm

Sensor: tubular type sensor
(not included)

Mounting hole: dia. 53mm 72.5mm max.
65.9mm 61.1mm
55.6mm 43mm 38.5mm
E R
I S 1 = 4 —ﬁ-b E
11 A__{_._._..PL Sl I : ! _ 15 2= X
. —I 7 I gl ¥ e
oo [: it @ £ =
) = L m‘m ) i s
—J mr
Suil \‘
— DR
0.9mm 12.8pm
Thread for cl i
read ior ciamp ming 49mm 0.5...8mm
Clamping width
[ O] 1
L Ol geqC ]| ¢
2 & in assi .
) < ] 3 E!n assignment
— ] S \ o in+: +12Vor+24V
[]'_o__: ( = terminal 15
) ( Pin —  Ground, terminal 31
=] - N PinS: Sensor
] C ||
0.5...12mm 34mm 12 ... 23mm
Clamping width Clamping width
TU00-0755-0000002 0704 |_Overview Of Chapters | ¢4
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VDO cockpit vision VDO cockpit international

9. Electric Fuel Level Gauge (dia. 52 mm)

(Fuel Level Sensor, Tubular Type)
9.2 Technical Data

11..16Vor215..30V
System Ke (90°)
96 mA (without illumination)

Operating woltage:
Movement:
Current consumption:

Operating temp.: - 30°C ... + 85°C
Storage temperature: —40°C... + 90°C
lllumination: 1 light bulb

14V, 3.4 W oder24V, 3W
Protection: IP64 DIN 40050 from the front

reverse-polarity protection
max. 1g eff., 25 ... 2000 Hz,
duration 8 h, f: 1 octave/min.
NL 0 to NL 90, DIN 16257

Vibration resistance:

Nominal position:

Mounting hole: dia. 53mm

72.5mm max.

64mm

39mm

44.3mm ,

5mm

VDO cockpit international
Floodlight

dia. 52 mm

Sensor: tubular type
(not included)

61.1mm
38.5mm

0.5mm

@52

N/

8mm

7N

11mm, 14mm

ANV

4mm

h1i5mrr

ot

dia. 1.5mm

49mm

0.5 ... 8mm
Clamping width

Potentiometer
empty: 60Q ... 90Q sensor resistor

(/F*

Pin assignment:

Pin+: +12Vor+24V
terminal 15

Pin —:  Ground, terminal 31

Pin S: Sensor

TUO00-0755-0000002 0704
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9. Electric Fuel Level Gauge (dia. 52 mm)
(Fuel Level Sensor, Tubular Type)

9.3 Tubular Type Fuel Level Sensors

The tubular type fuel level sensor needed to operate the instrument is not included with the instrument.

Tubular type fuel level sensors with flange, hole circle dia. 54mm or 80mm, or special flange (see data sheets for
sensors) can be used.

The sensor is installed in a mounting hole made in the tank at
a good position for fuel measurement, or on a mounting

flange provided by the tank manufacturer, or in an existing Flanschlochkreis -
mounting hole.

Tubular type fuel level sensor with flange, @ 80 mm
hole circle dia. 54 mm

This metal sensor (6 V to 24 V, negative earth) is available
in different lengths.

Accessories:

screw-fixation tank flange with sealing and mounting parts
or

weld-type tank flange,

sealing,

mounting parts.

Tubular type fuel level sensor with flange,

hole circle dia. 80 mm
$ |

This metal sensor (6 V to 24 V, negative earth or insulated
earth) is available in different lengths.

Accessories:
weld-type tank flange,
sealings,

mounting parts.

Tubular type fuel level sensor with special flange

This metal sensor (6 V to 24 V, negative earth or insulated
earth) with special flange (bayonet flange, thread flange or
special type flange) is available in different lengths.

Prior to installation remove the adhesive tape on the
dip tube and the float retaining pin.

TUO00-0755-0000002 0704 | Overview Of Chagters l 9-6
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9. Electric Fuel Level Gauge (dia. 52 mm)
(Fuel Level Sensor, Tubular Type)

9.3 Tubular Type Fuel Level Sensors

Installation informations for tubular type sensor (flange hole circle dia. 54 mm)
with a tank flange for screw fixation

If an installation opening must be made, the tank must be completely drained first.
Fill the fuel into an approved container.
Comply with the safety instructions of the automobile manufacturer for any work
performed under the automobile.
A Risk of explosion exists due to presence of residual gases in the tank!

Make sure that the tank is aired sufficiently (approx. 10 minutes).
Make a preliminary hole in the installation opening using a drill and then finish the hole
using a compass saw or piercing saw. Comply with the safety instructions of the tool
manufacturer. Clean the tank of residue from the drilling or sawing work.

1 2

Order No.
NO05-801-434

dia. 59 mm

=

=
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9. Electric Fuel Level Gauge (dia. 52 mm)
(Fuel Level Sensor, Tubular Type)

9.4 Wiring Diagram

G(S)
Tubular type sensor

TUO00-0755-0000002 0704 | Overview Of Chagters l
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9. Electric Fuel Level Gauge (dia. 52 mm)
(Fuel Level Sensor, Tubular Type)

9.5 Adjustment

Indicating instrument and sensor must be adjust as a matched pair
(in the sensor resistor range from 60Q to 90Q).

A Make adjustment with empty tank.

Adjust indicating instrument by potentiometer on the side of the instrument housing to set the pointer to zero.
Use an insulated screwdriver.

TUO00-0755-0000002 0704 | Overview Of Chagters l 9-9
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VDO cockpit vision VDO cockpit international

9. Electric Fuel Level Gauge (dia.
(Fuel Level Sensor, Tubular Type)

9.6 Testing Instructions

Test accessories 1x power supply

52 mm)

1x test cable No. 3 } contained in test cables kit

1x measuring cable
1x resistor decade

Pin allocation
Pin+ +

X12-019-101-001

12V or + 24V

Pin — Ground

PinS S

Test circuit diagram

ensor signal input

0 I | 0
rd bk
PIN + PIN —
PIN S |
>
ye
Resistor decade
Test metho description
Basic settings: 12 V instruments mmp 14V
24 V instruments mmp 28V

Start the pointer position test with the lowest resistance value!

TUO00-0755-0000002
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VDO cockpit vision

VDO cockpit international

9. Electric Fuel Level Gauge (dia. 52 mm)
(Fuel Level Sensor, Tubular Type)

9.6 Testing Instructions

Test of the movement

Connect the instrument according to the test circuit diagram, using test cable 3.

The indication can be tested with the resistor decade ‘sensor simulator’.

The following table shows the resistance values and the permissible indication tolerances in angular degrees.

Indication 0 Ya Yo Ya 1/1
Resistance (Q) 60 ... 90 0.5
Deflection (X.) 0 24 48 67 87.5
o +3.6 +3.6
Tolerance (%) _36 _36
TUO00-0755-0000002 0704
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VDO cockpit vision

9. Electric Fuel Level Gauge (dia. 52 mm)
(Fuel Level Sensor, Tubular Type)

9.7 Instrument Survey

VDO cockpit vision (Backlight) dia. 52 mm Part No. 301-010-...
Dial i
- Special feature Part No.
Range Imprint
i i adjustable, clamp ring
0. 11 0-12-11 Y e ceme e, 001K
adjustable, stud bolts
L1 -1/2-1/1 iﬁ ’
0 / 0-v / tubular type 12V 007K
Part No. 301-020-. ..
Dial ,
. Special feature Part No.
Range Imprint
adjustable, clamp ring, 24 V
0..11 0-12-11 iﬁ tubular type, without colour caps 002C
VDO cockpit international (Floodlight) dia. 52 mm Part No. 301-030-. ..
Dial .
- Special feature Part No.
Range Imprint
0. U1 0-12- 11 iﬂ adjustable 002C
tubular type 12V 002G
Part No. 301-040-. ..
Dial ,
- Special feature Part No.
Range Imprint
0. 11 0-12-1/1 iﬁ adjustable 002C
tubular type 24V 002G

TUO00-0755-0000002
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10. Voltmeter (dia. 52 mm)

Contents

10.1 General informations
10.2 Technical data

10.3 Wiring diagram

10.4 Testing instructions

10.5 Instruments survey

Installation instructions

999-161-009: VDO cockpit vision
999-161-001: VDO cockpit international

See file ‘Installation Instructions (MAY)'.
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VDO cockpit vision VDO cockpit international

10. Voltmeter (dia. 52 mm)

10.1 General Informations

The voltmeter has been designed for land-bound vehicles or stationary systems only (exception: motorcycles).

The instrument has an analog display indicating the vehicle voltage in Volt.

The lamp socket is clipped in.

To replace the light bulb, carefully, with the thump,

push the lamp holder out to the side.

TUO00-0755-0000002
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VDO cockpit international

VDO cockpit vision
10. Voltmeter (dia. 52 mm)

10.1 General Informations

Designation of function
Movement: System Ke (90°)

(Turning magnet movement for ratio indication, maximum pointer travel 90°)

The voltmeter is connected to the plus and
minus (ground) polarity for voltage display.
A turning magnet ratio measuring
movement is used. The dial is graduated
according to the movement characteristic.
The voltage range to be ignored, below
8V or 18V, is electronically suppressed by
a Z diode. The limitation of the dial to a
range of 8 - 16 V or 18 - 32 V (instead of
0-16 V or 0 - 32V for the same pointer
deflection) gives a better resolution of the
reading.

The turning magnet ratio measuring move-
ment comprises three stationary coils
wound at 90° against each other, and a
rotating permanent magnet disk with an
axle and a pointer in these coils.

The three coils constitute two measuring
circuit branches, coil lll constituting branch
1; branch 2 consists of coil Il with opposite
sense of winding and coil | wound vertical
to coil Il.

No current passes the Z diode between
voltage 0 and Z voltage, the current
distribution in all three coils is unchanged,
and thus the resulting magnetic field re-
mains unchanged.

A partial current passes the Z diode when
the voltage rises above the minimum value
indicated on the dial. Now the currents in
both circuit branches are not equal any
more. The strength of the magnetic field in

Dial

Magnetic
shield

A

|
i
t

—— Pointer

Magnet
— (turning)

Coil
(stationary)

T T T
e——————

Measuring
movement
circuit 2

Measuring
movement
circuit 1

measuring circuit 1 containing coil lll increases with the measured voltage, whereas it remains constant in
measuring circuit 2 with coilsi and Il. The turning magnet carrying the pointer follows the direction of the field
resulting from measuring circuits 1 and 2, thereby indicating the measured voltage.

A magnetic shield prevents effects of external magnetic fields.

The voltmeter measuring range is adapted to various on-board voltages by selection of adequate dropping

resistor and Z diode values.

TUO00-0755-0000002
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10. Voltmeter (dia. 52 mm)

10.2 Technical Data

8..16Vor18..32V

System Ke (90°)

67 mA = 16 V (without illumination)
63 mA = 32 V (without illumination)
—30°C ... + 85°C

—40°C ... + 90°C

Operating voltage:
Movement:
Current consumption:

Operating temp.:
Storage temperature:

lllumination: 1 light bulb 14V, 3.4 W or24 'V, 3 W,
2 coloured caps, green and red (only at 12 V)
Protection: IP64 DIN 40050 from the front

reverse-polarity protection
max. 1g eff., 25 ... 2000 Hz,
duration 8 h, f. 1 octave/min.
NL O to NL 90, DIN 16257

Vibration resistance:

Nominal position:

VDO cockpit vision

dia. 52 mm

Example: voltmeter
operating voltage 8 ... 16 V

Backlight

Mounting hole: dia. 53mm 72.5mm max.
65.9mm 61,1mm
55.6mm 43mm 38.5mm
44.3mm 5mm 10.5mm
L' —t— H
S
. € o| E ¥
S Be=—1l| ° § leaend
1L .__.}_.__..}.__ | I y—— o5 ~——— _I
! 8 = = §
° & = 9s/ 5
(o))
| —&
-
10.5mm 6.4mm
Thread for clamp ring 29mm 05 ..8mm
Clamping width
— SH '
@:———\ E T € Pin assignment:
i } S \ &.%’ Pin+: + 12.V or+24V,
= o [ _ terminal 15
) 5 ( %5 Pin —  Ground, terminal 31
= - I Pin S: not assigned
O |
0.5...12mm 34mm 12 ... 23mm Clamping width

TUO00-0755-0000002 0600
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VDO cockpit vision VDO cockpit international

10. Voltmeter (dia. 52 mm)

10.2 Technical Data

8..16Vor18..32V

System Ke (90°)

67 mA = 16 V (without illumination)
63 mA = 32 V (without illumination)

Operating wltage:
Movement:
Current consumption:

Operating temp.: —-30°C ... + 85°C

Storage temperature: —40°C ... + 90°C

lllumination: 1 light bulb
14V,34Wor24V,3W

Protection: IP64 DIN 40050 from the front

reverse-polarity protection
max. 1g eff., 25 ... 2000 Hz,
duration 8 h, f 1 octave/min.
NL 0 to NL 90, DIN 16257

Vibration resistance:

Nominal position:

Mounting hole: dia. 53mm

72.5mm max.

VDO cockpit international

dia. 52 mm Floodlight

Example: voltmeter
operating voltage 18 ... 32 V

61.1mm
55.6mm 64mm 38.5mm
44.3mm 39mm 10.5mm
5mm
™~ —_—
| TN
£ . g Aﬁ?JH'ﬁ% ° &- g
E e ————
S 3 E \v\kﬁa : Vr
-g - T .—;—;_:_ Ejr.ga ; —— < ) E—
© 1S =S U S
=& = Bk ,-v,/;
— 4l —
18mm dia. 1.5mm 12 8tnm
49mm
0.5... 8mm
Clamping width

Pin assignment:

Pin+: +12Vor+24V,
terminal 15

Pin —  Ground, terminal 31

Pin S: not assigned

TUO00-0755-0000002 0600

I Overview Of Chapters l

10-5



Technical Product Manual
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10. Voltmeter (dia. 52 mm)

10.3 Wiring Diagram

ool
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VDO cockpit vision VDO cockpit international

10. Voltmeter (dia. 52 mm)

10.4 Testing Instructions
Test accessories 1x power supply

1x test cable No. 3 } contained in test cables kit
1x measuring cable ] X12-019-101-001

Pin allocation
Pin + + 12V or + 24V
Pin— Ground

Test circuit diagram

rd bk

Ok
PIN + PIN -

Test method description

Test of the movement
Connect the instrument according to the test circuit diagram, using test cable 3.

The following tables shows the permissible Volt indication tolerances in angular degrees.

Indication (V) 8 9 10 11 12 13 14 15 16
Deflection (°£) 0 7.1 16.8 29.4 441 58.6 70.8 80.6 87.6
Tolerance (V) +0.85 +0.6 0.5 +0.5 +0.75
Indication (V) 18 20 22 24 25 26 28 30 32
Deflection (°£) 0 8.1 19 33.6 421 50.4 66.4 78.8 88
Tolerance (V) +0.85 +0.6 +0.5 +0.5 +0.75
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VDO cockpit vision

VDO cockpit international

10. Voltmeter (dia. 52 mm)

10.5 Instruments Survey

VDO cockpit vision (Backlight) dia. 52 mm Part No. 332-010-...
Dial _
- Special feature Part No.
Range Imprint
8..16V VOLT Clamp ring 12V 001K
8..16V VOLT Stud bolts 12V 003K
Part No. 332-020-...
Dial :
- Special feature Part No.
Range Imprint
- Clamp ring, 24V
18...32V VOLT without colour caps 001C
VDO cockpit international (Floodlight) dia. 52 mm Part No. 332-030-...
Dial ,
- Special feature Part No.
Range Imprint
Colour fields - 001C
§..16V (red and green) 12V 001G
Part No. 332-040-...
Dial :
- Special feature Part No.
Range Imprint
Colour fields - 001C
18...32V (red and green) 24V 001G

TUO00-0755-0000002
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11. Ammeter (dia. 52 mm)

Contents

11.1 General informations

11.2 Technical data

11.3 Wiring diagram

11.4 Dropping resistor for 24V (only for type B)

11.5 Instruments survey

Installation instructions

Type A:
999-161-015: VDO cockpit vision

999-161-007: VDO cockpit international

Type B (150 Ampere):

See file ‘Installation Instructions (MA)'.
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Page

11-2
1-5

11-9

11 - 11

11-12

| Overview Of Chapters l



Technical Product Manual
VDO cockpit vision VDO cockpit international

11. Ammeter (dia. 52 mm)

11.1 General Informations

The ammeter has been designed for land-bound vehicles only (with the exception of motorcycles).
The instrument has an analog display indicating the vehicle DC current in Ampere.

There are two versions:

type A: indicating instrument for 30 Ampere, 60 Ampere or 100 Ampere.
type B: indicating instrument for 150 Ampere (accessories: shunt and wiring Kit).

lllumination type A

The lamp socket is clipped in.
To replace the light bulb, carefully, with the thumb,

push the lamp holder out to the side.

-

lllumination type B

The lamp socket is pushed in.
To replace the light bulb simple pull the lamp holder out.

TU00-0755-0000002 0301 I Overview Of Chapters l 1-2
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11. Ammeter (dia. 52 mm)

11.1 General Informations

Designation of function for type A

The ammeter monitors charging and
discharging currents in the on-board
network.

For this function the ammeter is connected
to the circuit so that charging currents and
the load of all consumers, except the star-
ter motor, must pass through the ammeter.

A rotating magnet disk is placed on top of
the current-carrying bar. This disk is con-
nected to a pointer, and turns as a function
of the magnitude and direction of the cur-
rent and the resulting magnetic field.

In static condition the pointer points to zero
in the center of the graduation, the poles of
the magnetic disk being directed to two
neighboring calibration tags.

When the charging current increases, it
produces a corresponding magnetic field
around the conductor, which deflects the
pointer from its zero position into the positi-
ve range. A discharge changes the direc-
tion of the current and of the resulting mag-
netic field. The inverse magnetic force de-

flects the magnetic disk with its pointer into the negative range.

Dial

Calibration
tab

|_— Pointer

Magnet
L (turning)

| Calibration
tab

The ammeter can be adjusted for different measuring ranges by adjustment of the calibration tags. A thicker

current bar is used for measuring ranges of £ 50 A and more.

TUO00-0755-0000002
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VDO cockpit international

VDO cockpit vision
11. Ammeter (dia. 52 mm)

11.1 General Informations

Designation of function for type B
Movement: System Ke (to 320°)

(Turning magnet ratio measuring movement, pointer deflection up to 320°)

The ammeter monitors charging and discharging
currents in the on-board network.

A turning magnet ratio measuring movement is
the main component of the ammeter. It converts
the current pulses from the shunt to an analog di-
splay on a dial. An electronic circuit converts va-
rying current pulses to unified pulses, which are
fed to the turning magnet movement. The turning
magnet ratio measuring movement applies the
principle of the current ratio of two separate coils.
Two stationary coils generate a magnetic field as
a function of the current flowing through them.
The magnetic field resulting from these two fields
moves a two-pole magnet disk carrying a pointer.
The pointer deflection is a function of the ratio of
the two currents flowing through the coils.

A shielding casing prevents the effect of external
magnetic fields.

The special electronic system controlling the mo-
vement permits a pointer deflection of 320°. The
rotation is limited by a pin on the turning magnet
moving in a groove of the coil carrier; the oppo-
sing force is generated by a spiral spring.

TUO00-0755-0000002

Spiral spring

AN

Coil carrier

AN

Turning
magnet

AN

>

Coil

Stop pin

shield

T~ Magnetic
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VDO cockpit vision

11. Ammeter (dia. 52 mm)

11.2 Technical Data

VDO cockpit international

Type A
Operating temperature: —30°C ... + 85°C
Storage temperature: —-40°C ... + 90°C
lllumination: 1 light bulb 12 V, 2 W
(option) or24V,2 W,

2 colour caps, green and red
Protection: IP64 DIN 40050 from the front

Vibration resistance:

max. 1g eff., 25 ... 2000 Hz,
duration 8 h, f: 1 octave/min.

Nominal position:

NL 0 to NL 90, DIN 16257

Mounting hole: dia. 53mm

VDO cockpit vision
Backlight

dia. 52 mm

72.5mm max.
55.6mm 32mm 5.4mm
=
£ §
E ~
3 £
© =
-o ~
49mm 0,5...8mm ’
Clamping width
Pin assignment:
+ L: Alternator (terminal B+) and
ignition switch (terminal 30)
+ B: + Battery
(starter, terminal 30)
TU00-0755-0000002 0301 Overview Of Chapters 1-5
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VDO cockpit vision

VDO cockpit international

11. Ammeter (dia. 52 mm)

11.2 Technical Data
Type A VDO cockpit international
Operating temperature: —30°C ... + 85°C dia. 52 mm Floodlight
Storage temperature: —40°C ... + 90°C
lllumination: 1 Light bulb 12V, 2 W or
(option) 24V, 2 W
Protection: IP64 DIN 40050 from the front

Vibration resistance:

max. 1g eff., 25 ... 2000 Hz,
duration 8 h, f: 1 octave/min.

Nominal position:

NL 0 to NL 90, DIN 16257

Mounting hole: dia.

53mm

72.5mm max.

32mm 5.4mm

) § ‘Ef |
£ 5 )
S S
p =
©
__/. M5 (30/60 AMP)
49mm 1,[dla- 1.5mm M8 (100 AMP)
0,5... 8mm
" Clamping
width

Pin assignment:

+ L: Alternator (terminal B+) and
ignition switch (terminal 30)
+ B: + Battery

(starter, terminal 30)

TUO00-0755-0000002
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VDO cockpit vision

VDO cockpit international

11. Ammeter (dia. 52 mm)

11.2 Technical Data

Type B (150 Ampere): Indicating Instrument

Operating voltage:

108V ..16V

Movement:

System Ke (—320°)

Pickup:

Shunt (not included)
50 mV at max. deflection

Current consumption:

100 mA (without illumination)

Operating temperature:

—20°C...+70°C

Storage temperature:

—30°C ... + 85°C

lllumination:

1 light bulb 12V, 2 W

Protection:

IP64 DIN 40050 from the front,
CE approved, reverse-polarity protection

Vibration resistance:

max. 1g eff., 25 ... 2000 Hz,
duration 8 h, f: 1 octave/min.

Pin assignment:

1: Signal +

2: Signal —

+: Battery + (12 V)
— Battery —

Clamping width

VDO cockpit international
dia. 52 mm Floodlight

Mounting hole: dia. 53mm

g 59

60mm max. ,
5m 45mm
£ I i
£ =
O
w0
o - -
©
] D
z —
w - . l—
Q
! D
0,5 ... 12mm 12 ... 23mm 34mm

TUO00-0755-0000002
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11.

Ammeter (dia. 52 mm)

11.2 Technical Data

Type B (150 Ampere): Accessories

1x
1x
1x
1x
2x
2x
2x

(this is not part of the supply)

must consist of:

cable,black, 1 mm?, 10 m long
cable, blue, 1 mm?2, 10 m long
cable, brown, 0.75 mm?2, 1 m long
cable, grey-red, 0.75 mm?, 1 m long
eyelet terminal for 16 mm?

eyelet erminal for 10 mm?
self-tapping screw, 1ISO 1481-ST 4.2 x 22-C-A4 (DIN 7971)

A Do not shorten the black and the blue cable (10 m measuring leads).

VDO cockpit international

Shunt
E 134mm
N
L0
[
-6 /lr < .

LS N\ AN A E

152mm
1
Part No.: X10-191-000-001

Wiring Kit

[

TUO00-0755-0000002 0301 Overview Of Chapters
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VDO cockpit vision VDO cockpit international

11. Ammeter (dia. 52 mm)

11.3 Wiring Diagram

Type A: basic wiring diagram

The instrument is connected to the circuit to have
the charging current and the load of all consumers,
except the starter motor, flowing through the amme-
ter. Ignition
switch

Consumer

The newly installed cable should have the same
section as the available one, but at least:

6 mm? for measuring range + 30 Ampere
16 mm? for measuring range + 60 Ampere
35 mm? for measuring range + 100 Ampere.

Connect the cable to the eyelet terminal.

Alternator

Ignition switch

Consumer
215 o™ _@
oS — 58

) ©
+L||+B

A 30

......... it 3

B+ =0 g

Alternator

TU00-0755-0000002 0301 I Overview Of Chapters l 1-9
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VDO cockpit vision VDO cockpit international

11. Ammeter (dia. 52 mm)

11.3 Wiring Diagram

Type B (150 Ampere): Basic Wiring Diagram

A Consumer
o ) Consumer
Do not reduce the existing cable cross section.
58 " .
Ignition switch

30
p

Starter
motor

Alternator

Wiring kit cables:
a =blue, 1 mm2, 10 m Consumer
b =black, 1 mm?2, 10 m — Consumer
c =grey-red, 0.75 mm?, 1 m
d =brown, 0.75 mm2, 1 m

Do not shorten the blue and the black
cable (10 m measuring leads).

i S/
@ A
Ignition
switch Shunt

¥ Glod_ B0

N2

Starter
motor

Alternator

TU00-0755-0000002 0301 I Overview Of Chapters l 1-10
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VDO cockpit vision VDO cockpit international

11. Ammeter (dia. 52 mm)

11.4 Dropping Resistor for 24 V

Only for type B (150 Ampere)

The ammeter type B (nominal voltage 12 V) can also be used with a nominal voltage of 24 V if an external drop-
ping resistor (option) is installed in the ground line (terminal — 31).

Connect this dropping resistor directly to pin — of the instrument, then connected it to the ground cable (d).

In this case the operating voltage range is 21 V to 32 V.

A Replace 12 V light bulb by 24 V light bulb.

Dropping resistor
Part No.: 800-005-027G

The dropping resistor is supplied with
24 V 2 W light bulb.

Basic wiring diagram

c Do not reduce the existing cable cross

section. Consumer

—— Consumer

Wiring kit cables:
a =blue, 1 mm? 10 m P ——
b = black, 1 mm?, 10 m

c = grey-red, 0.75 mm?, 1 m T
d =brown, 0.75 mm?, 1 m %ﬁ"}ﬁ

N

58
1 Ignition
A Do not shorten the blue and the black switch a—

cable (10 m measuring leads). 130 C@ é I @ @

7/ Shunt

Alternator

Rv = dropping resistor

TU00-0755-0000002 0301 | Overview Of Chapters l 1 - 11



Technical Product Manual
VDO cockpit vision

11. Ammeter (dia. 52 mm)

11.5 Instruments Survey

VDO cockpit vision (Backlight) dia. 52 mm

VDO cockpit international

Type A Part No. 190-077-...
Dial .
- Special feature Part No.
Range Imprint
—30... + 30 Amp. - AMP + Metal housing 12V 001K
—60 ... + 60 Amp. - AMP + Metal housing 12V 002K
VDO cockpit international (Floodlight) dia. 52 mm
Type A Part No. 190-037-...
Dial )
- Special feature Part No.
Range Imprint
001C
—30... + 30 Amp. — AMP + Metal housin 12V
i ] 001G
002C
—60 ... + 60 Amp. — AMP + Metal housin 12V
i ] 002G
003C
—100 ... + 100 Amp. — AMP + Metal housin 12V
i ] 003G
VDO cockpit international (Floodlight) dia. 52 mm
Type B Part No. 190-035-. ..
Dial .
- Special feature Part No.
Range Imprint
_ AMP Plastic housing,
150... + 150 Amp. —15.. 415  x10 clamp ring 12V 005C
TU00-0755-0000002 0301 Overview Of Chapters 11-12
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12. Electric Clock (dia. 52 mm)

Contents

12.1 General information
12.2 Technical data

12.3 Wiring diagram
12.4 Setting

12.5 Instruments survey

Installation instructions (old generation)

999-161-021: VDO cockpit vision
999-161-022: VDO cockpit international

See file ‘Installation Instructions (MA)'.

TUO00-0755-0000002 0704
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VDO cockpit vision VDO cockpit international

12. Electric Clock (dia. 52 mm)

12.1 General Informations

The electric clock has been designed for land-bound vehicles or stationary systems only (with the exception of
motorcycles).

The instrument has an analog display (hours and minutes hands).

Designation of function (Quartz crystal movement)

The electronic circuit with quartz, stepping motor and reduction gears is the main component of the quartz
clock.

A circuit board carries the quartz, the integrated circuit and the other electronic components.

The time is determined in an electronic circuit by high-frequency oscillation of a quartz crystal. This sustained
oscillation(4.19 MHz) is optained by application of an alternating voltage, and stabilizes the oscillator circuit.

The high oscillating frequency thus stabilized by the quartz cryystal is adjusted, and is stepped down to the

0.5 Hz frequency needed for the stepping motor.

The stepping motor has a rotor driven by current pulses of alternating polarity. The rotor steps are transmitted to
the reduction gears, thereby driving the minutes and hours hands.

[llumination

— New generation:
The instrument is illuminate by a light bulb on the circuit board.
— Old generation:
The instrument is illuminate by a light bulb, which is plug in a lamp socket.

The lamp socket is clipped in.
A To replace the lamp bulb, carefully, with the

thumb, push the lamp holder out to the side.

TU00-0755-0000002 0704 |_uOV6rvieW Of Chapters 12-2
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VDO cockpit vision VDO cockpit international

12. Electric Clock (dia. 52 mm)

12.2 Technical Data

New generation

Operating voltage: 9V to 16V or 18V to 28V

Current consumption at 13,5V: < 10mA at room
temperature

Current consumption at 26V: < 23mA at room
temperature

Operating temperature: — 40°C to + 85°C
Storage temperature: —40°C to + 90°C

Vibration resistance (acc. to IEC 60068 part 2-6):
29, 25 Hz to 500 Hz, 24h X, y, z

Physical shock (acc. to IEC 60068 part 2-27):
100g, 6ms, 2times X, y, z

Accuracy: + 5s per day at room temperature
Protection: IP40 DIN 40050 from the front
CE-approved, KBA-approval

Connections: blade terminals 6.3 x 0.8mm acc. to
DIN 46244 (reverse-polarity protection)

llluminated (white)

VDO cockpit vision

Mounting hole: dia. 53mm 7.4 +0.2mm 51.7 + 1mm 57.6 + 0.2mm
1,25+ 0,3mm
¥ Sealing ring
Qm _
1 } c
— 5
Hh o
] H T —
N
w0 !
i 9
©
\_PV =
39.9 + 0.5mm
/_E.T‘
Pin assignment: e |
Pin +: +12Vor+24V £ ( o} E
(terminal 30) 2 /— o
Pin —: Ground, (term. 31) e - ~—: <
Pin KI. 58: Illumination, (term. 58) Thread for dl _ = ~—— S
read for clamp ring : - l
ML ——
Clamping width 0.5 ... 20 34mm .
mm Clamp ring

TUO00-0755-0000002 0704
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12. Electric Clock (dia. 52 mm)

12.2 Technical Data Old generation
Rated woltage: 12Vor24V VDO cockpit vision
Current consumption: < 3.1 mA (at 12V) ]
Operating temperature: —40°C . . . + 80°C Backlight
lllumination: 1light bulb12V,2Wor24V,2W,
2 colour caps, green and red
Protection: IP40 DIN 40050 from the front
Running precision: <=1lsec/24hat+23°C+3°C

Mounting hole: dia. 53mm

5mm 79mm max.

b

55.6mm

LT

59mm
2.5mm 53.2mm

M6

Clamping width 0.5 ... 8mm

Thread for clamp ring
(clamping width 0.5 ... 12mm
or 12 ... 23mm)

Pin assignment:

Pin+: +12Vor+24V
terminal 30

Pin —.  Ground, terminal 31

TU00-0755-0000002 0704 |_uOvervieW Of Chapters 12 - 4
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VDO cockpit vision VDO cockpit international

12. Electric Clock (dia. 52 mm)

12.2 Technical Data Old generation
Rated woltage: 12Vor24V VDO cockpit international
Current consumption: <3.1mA (at 12 V) )
Operating temperature: —40°C ... + 80°C Floodlight
lllumination: 1light bulb 12V, 2W or24V, 2 W
Protection: IP40 DIN 40050 from the front

Running precision: <=1sec/24hat+23°C+3°C

Mounting hole: dia. 53mm

5mm 79mm max. \ 55mm
g
(LTI J
| 59mm
53.2mm
0.5 ... 8mm Clamping width

Thread for clamp ring
(clamping width 0.5 ... 12mm
or 12 ... 23mm)

Pin assignment:

Pin+: +12Vor+24V
terminal 30

Pin —  Ground, terminal 31

TU00-0755-0000002 0704 |_uOvervieW Of Chapters 12-5
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VDO cockpit vision VDO cockpit international

12. Electric Clock (dia. 52 mm)
12.3 Wiring Diagram

New generation Old generation

TU00-0755-0000002 0704 |_uOV6rvieW Of Chapters 12-6




Technical Product Manual

VDO cockpit vision VDO cockpit international

12. Electric Clock (dia. 52 mm)
12.4 Setting

New generation:

The clock can be set by pressing two buttons:

the left button moves the pointer counterclockwise,

the right button moves the pointer clockwise.

The pointer moves in minutes by shortly pressing one button.
If the button is being pressed longer than one second the po-
inter moves in minutes for 5 seconds and then continues at a
higher speed.

If the pointer has moved 360 angular degrees, it stops short-
ly and then moves at higher speed. This function is useful
when setting summer and winter time.

Setting is finished as soon as the button is released.

Old generation:

The electric clock is set with a rotating button in the lens
center.

Push the button and turn (any direction).

TUO00-0755-0000002 0704
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VDO cockpit vision

VDO cockpit international

12. Electric Clock (dia. 52 mm)

12.5 Instruments Survey

— New generation:
VDO cockpit vision

Dial _
. Special feature Part No.
Imprint
3,6,9 12 12 V
VDO white illumination 370-214-031-002K
3,6,9 12 24V
VDO white illumination 370-214-031-004K

VDO cockpit international

Dial ,
) Special feature Part No.
Imprint
3,6,9 12
VDO 12V 370-214-031-001G
3,6,9, 12
VDO 24V 370-214-031-003G

— Old generation (phaseout):

VDO cockpit vision (Durchlicht)

Dial )
- Special feature Part No.
Imprint
3,6,9, 12
VDO 12V 370-012-001K
3,6,9, 12
VDO 24V 370-022-001C

VDO cockpit international (Auflicht)

Dial )
) Special feature Part No.
Imprint
3,6,9 12
VDO 12V 370-032-001G
Ground: white 3,6,9, 12 12V
Imprint black VDO red illumination 370-032-003G
3,6,9 12
VDO 24V 370-032-004G

TUO00-0755-0000002
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VDO cockpit vision VDO cockpit international

13. Electronic Operating Hours Counter (dia. 52 mm)

(only for VDO cockpit international)
Contents
13.1 General informations
13.2 Technical data
13.3 Wiring diagram

13.4 Instruments survey

Installation instructions (old generation)

999-161-023: VDO cockpit international

See file ‘Installation Instructions (MA)'.
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13. Electronic Operating Hours Counter (dia. 52 mm)
(only for VDO cockpit international)
13.1 General Informations

The electronic operating hours counter has been designed for land-bound vehicles or stationary systems only
(with the exception of motorcycles).

The instrument displays the operating hours by number wheels, up to a maximum of 99999.9 hours.

A red indication wheel in the dial center or a red indication wheel with pointer indicates that the operating hours
counter is counting by turning in clockwise direction.

The counter indication cannot be changed.

New generation (exploded assembly drawing)

TU00-0755-0000002 0502 I Overview Of Chapters l 13.2
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VDO cockpit vision

VDO cockpit international

13. Electronic Operating Hours Counter (dia. 52 mm)

(only for VDO cockpit international)
13.1 General Informations

Designation of function

Movement: quartz controlled movement with number-wheel type counter

The electronic operating hours counter is driven by a
frequency-dependent stepping motor. The pulses
needed for motor control are generated by a quartz-
stabilized oscillator circuit, and processed by electro-
nic circuitry. The oscillator is connected to a quartz in
a feed-back loop. The alternating voltage of the oscil-
lator causes mechanical oscillation of the quartz,
which generates a frequency to control the oscillation
circuit. The oscillating frequency is necessary for the
pulsing of the stepping motor.

The stepping motor rotation is transmitted to the
number-wheel type counter and the operation indica-
tor by a mechanical system.

The counter sums and displays the operating hours,
the operation indicator displays the operation of the
instrument in one-second steps. A indication wheel in
the dial center indicates that the operating hours
counter is counting by turning in clockwise direction.

TUO00-0755-0000002

New generation

Indication wheel (operation indicator)

Dial

Number-
wheel type
counter
Circuit
board

Quartz controlled movement

with stepping motor

Old generation
Indication wheel (operation indicator)
Dial

Number-

wheel
type

counter

Stepping
motor

Quartz

Circuit board

0502
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VDO cockpit vision

VDO cockpit international

13. Electronic Operating Hours Counter (dia. 52 mm)
(only for VDO cockpit international)

13.2 Technical Data

New generation

Operating woltage:

9V to 28V or 9V to 16V
or 18V to 28V

Movement:

quartz controlled movement with
number-wheel type counter

Current consumption at room
temperature:

at 13.5V: < 10 mA
at26 V: < 23 mA

Operating temperature:

—40°C to + 85°C

Storage temperature:

—40°C to + 90°C

Protection:

IP65 DIN 40 050 front side
IP42 DIN 40 050 rear side (or IP65)

CE approved, KBA registration

Vibration resistance
(according to IEC 68 part 2-6):

29, 25 Hz to 500 Hz, 24h x, y, z

Physical shock
(according IEC 68 part 2-27):

100 9,6 ms, 2mal x, y, z

Operating hours counting:

99999,9 h max. (nonresettable)

Indication accuracy:
at room temperature:
—40°C to +85°C:

+ 5s per day
max. —10s per day

llluminated or no illumination

(MNustration without illumination)

2x blade terminal 6.3 x 0.8 mm

7.4+02mm  51.7 £ 1mm /

VDO cockpit international

DIN 46244 (reverse polarity protection)
57.6 £ 0.2mm

Mounting hole: dia. 53mm ) ,
Sealing ring
% .
M /
= £
— §
-8
. | I
[9\]
9]
e
©
N[ el
39.85 + 0.5/mm
Pin assignment: TR ]
Pin +:  Alternator, T
terminal D+ H——
Pin —  Ground, terminal 31 £ C 2 i =
Pin KL 58: lllumniation € /‘_—_} (S
ly b ith 3 ) TE T 8
i(lcl)l.?nzlinaytigs)uges W Thread for clamp ring 2 ———— ] ":’6
S < _-j_ ie]
Ll
Clamping width: 0,5 mm ... 20 mm 34 mm Clamp ring
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VDO cockpit vision

13. Electronic Operating Hours Counter (dia.

(only for VDO cockpit international)

13.2 Technical Data

VDO cockpit international

52 mm)

Old generation

Operating voltage: 12Vto24V

Movement:

quartz controlled movement with
number-wheel type counter

Current consumption:

at12V: < 5mA
at 24 V: <15 mA

No illumination

Operating temperature: —40°C to + 85°C

Storage temperature: —40°C to + 90°C

Protection:

IP64 DIN 40050 from the front

Vibration resistance:

max. 1g eff., 25 to 500 Hz
duration 8 h, f: 1 octave/min.

Operating hours counting:

max. 99999.9 h (nonresettable)

Mounting hole: dia. 53mm

/ DIN 46244
5mm max. 76.7mm , 55.6mm

VDO cockpit international

2x blade terminal 6.3 x 0.8 mm

Pin assignment:

Pin +:  Alternator,
terminal D+
Pin —  Ground, terminal 31

Clamping width

[ 5»:/ /
L e 44 . _83_ |
P o=
J JRTTH 11—
59mm
52.5mm
0.5...8mm

Thread for clamp ring
(clamping width 0.5 ... 12mm
or12 ... 23mm)

TUO00-0755-0000002
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13. Electronic Operating Hours Counter (dia. 52 mm)
(only for VDO cockpit international)

13.3 Wiring Diagram

New generation:

No illumination With illumination

D+ {

Alternator

D+

Alternator

Old generation

~H°

D+ { Starter motor

Alternator
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VDO cockpit vision

VDO cockpit international

13. Electronic Operating Hours Counter (dia. 52 mm)
(only for VDO cockpit international)
13.4 Instruments Survey

— New generation :
VDO cockpit international

Dial
- '3 - Version Part No.
Measuring range Imprint
99999.9 h. ¥ Hours vo SV - 28V 331-810-012-001B
no illumination 331-810-012-001G
99999.9 h HOURS VDO 9V - 28V, minutes hand (wt) 331-810-012-002B
o minutes scale) no illumination 331-810-012-002G
99999.9 h. ¥ Hours vbo 9V - 28V, no illumination 331-810-012-003B
bezel chrome plated
99999.9 h. ¥ Hours vbo 9V - 16V, with illumination (wt) 331-810-012-004B
USA (specific version)
99999.9 h. Y Hours vpo | 18V~ 28Y, with il (W), bezel chrome | 334.810.012-005
pl., USA (specific version)
individual 9V - 28V, noill., water-p. (IP 65),
99999.9 h. Customer-version USA (specific version) 331-810-012-006B
99999.9 h. ¥ Hours vpo 18V - 28V, with illumination (wt), 331-810-012-007B
USA (specific version)
individual 9V - 28V, noill., water-p. (IP 65),
99999.9 h. Customer-version | bezel chrome pl., USA (specific version) 331-810-012-008
99999.9 h. Y Hours vpo | 9V - 16V, with llumination (wi), bezel | 331.840.012-009
chrome pl., USA (specific version)
99999.9 h. . individual _ 9V - 28V, no illumination, 331-810-012-010B
ustomer-version bezel chrome plated

— Old generation (phaseout):

VDO cockpit international Part No. 331-032-...
Dial .
- - Version Part No.
Measuring range Imprint
99999.9 h m ENGINE HOURS VDO .12 ) ?4\/. 001C
no illumination 001G
99999.9 h m ENGINE HOURS VDO 12 - 24V, bezel chrome plated 003C
no illumination
99999 9 h ENGINE HOURS VDO 12 - 24V, minute hand 004C
' (minutes scale) no illumination 004G
99999.9 h m ENGINE HOURS VDO 8-24V,< 4 mA at 12V 007C
no illumination
99999.9 h m ENGINE HOURS VDO (8-24V, <4mAatiav. 008C
helical gear ring, no illumination

TUO00-0755-0000002
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14. Temperature Measuring System
For Exterior Temperature (dia. 52 mm)

Contents Page
14.1 General informations 14 -2
14.2 Technical data 14 -3
14.3 Temperature sensor 14 -5
14.4 Wiring diagram 14 -6
14.5 Dropping resistor for 24 V 14 -7
14.6 Testing instructions 14 -8
14.7 Systems survey 14 -10

Installation instructions

999-165-007: VDO cockpit vision
999-165-016: VDO cockpit international

See file ‘Installation Instructions (MA)'.
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14. Temperature Measuring System
For Exterior Temperature (dia. 52 mm)
14.1 General Informations

The electronic temperature measuring system for exteroir temperature has been designed for land-bound vehi-
cles only (with the exception of motorcycles).

The instrument has an analog exterior temperature display in °C (- 25°C to + 40°C).
The sensor is a temperature sensor adapted to the measuring range of the indicating instrument (type: negative
earth) with mounting and connection parts.

The lamp socket is pushed in.
To replace the lamp bulb simple pull the lamp holder out.

Designation of function
Movement: system Ke ( to 320°)
( Turning magnet ratio measuring movement, pointer deflection up to 320° )

The ambient temperature affects a resistor-type sensor with negative temperature coefficient fixed outside of the
vehicle, or in the passenger compartment. The temperature-dependent sensor resistance determines the mea-
suring current of the electronic thermometer. Depending on the application, this will be a turning magnet ratio me-
asuring movement with pointer deflection up to 320° (designation of function see tachometer, dia. 52mm), the
pointer displaying a temperature value on the graduated dial.

In the important range between +10°C and —10°C the graduation has been spread by electronic means to obtain
a higher resolution.
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Technical Product Manual
VDO cockpit vision VDO cockpit international

14. Temperature Measuring System
For Exterior Temperature (dia. 52 mm)
14.2 Technical Data

Temperature gauge, electronic VDO cockpit vision
I ilable. Onl )
(Instrument separate not available. Only as set.) dia. 52 mm Backlight

Operating woltage: 10.8...16 V
Movement: System Ke (— 320°C)
Current consumption: < 100 mA (without illumination)
Operating temperature: —-20°C... + 70°C
Storage temperature: —-30°C ... + 85°C
lllumination: 1 light bulb, 12V, 1.2 W
2 colour caps (green and red)
Protection: IP64 DIN 40050 from the front
Connections: reverse-polarity protection
Vibration resistance: max. 1g eff., 25 ... 500 Hz,
duration 8 h, f. 1 octave/min.
Nominal position: NL 0 to NL 90, DIN 16257

Mounting hole: dia. 53mm

42mm

0.5...8mm
Clamping width

Pin assignment:
Pin 1: Signal + (sensor)
Pin 2: Signal — (sensor)

Thread for clamp ring

Pin +: + 12V, terminal 15 (clamping width:
Pin —: Ground, terminal 31 0.5...120r12 ... 23mm)
Temperature sensor (thermistor)
Negative earth M4
Rated voltage: 6...24V
Operating temperature: — 25 °C ... + 120 °C H an
Tightening torque: 10 Nm (M10 x 1) %’;ﬁgfzr‘?
1 Nm (M4) w fmm
77777777777777777777777777777777777777777777777777 M10 x 1 5
Bracket (brass) E <
matt nickel-plated §$
30mm
x E ]
El o1 1. 2D)-— - £
ol = N g\ ] 3¢]
o Supplied loose:

wire, connecting hardware and protective cap
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Technical Product Manual

VDO cockpit vision

VDO cockpit international

14. Temperature Measuring System
For Exterior Temperature (dia. 52 mm)

14.2 Technical Data

Temperature gauge, electronic
(Instrument separate not available. Only as set.)

Operating woltage:

10.8... 16 V

Movement:

System Ke (- 320°C)

Current consumption:

< 100 mA (without illumination)

Operating temperature:

—20°C ... + 70°C

Storage temperature:

—-30°C ... + 85°C

lllumination:

1 light bulb 12V, 2 W

Protection:

IP64 DIN 40050 from the front

Connections:

reverse-polarity protection

Vibration resistance:

max. 1g eff., 25 ... 500 Hz,
duration 8 h, f: 1 octave/min.

Nominal position:

NL 0 to NL 90, DIN 16257

Mounting hole: dia. 53mm

5mm 83mm max.

g
-
(/ :

Pin assignment:

Pin 1: Signal + (sensor)
Pin 2: Signal — (sensor)
Pin +: + 12 V, terminal 15
Pin — Ground, terminal 31

<§1 |-
S 0TI
dia.1.5mm“
45mm
0.5.. 8mm

Clamping width

Temperature sensor (thermistor)

VDO cockpit international
Floodlight

dia. 52 mm

56mm

Thread for clamp ring
(clamping width:
0,5..120r12 ... 23mm)

Negative earth M4
Rated voltage: 6-24V
Operating temperature: — 25 °C ... + 120 °C Hexadon an
Storage temperature: —-30°C ... +120 °C widthg12 Zmm
Tightening torque: 10 Nm (M10 x 1) i
1 Nm (M4) €
”””””””””””””””””””””””””””” M10 x 1 £
ElQ
Bracket (brass) £
matt nickel-plated ﬁ*
30m __30mm dia. 8.5mm
10mp ™ - — | 10mm
el % S
gl 2 D). — .
Ql s S AV g
Supplied loose:
wire, connecting hardware and protective cap
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Technical Product Manual
VDO cockpit vision VDO cockpit international

14. Temperature Measuring System
For Exterior Temperature (dia. 52 mm)
14.3 Temperature Sensor

The temperature sensor needed to operate the electronic exterior temperature indicator is supplied with protec-
ting cap, support bracket and connection parts .

M4
¢ (=
Hexagon k
width 12.7mm — . ——— b
IS
M10 x 1 £
gl @
5 A The sensor
¥ must be con- 0
nected to earth.
dia.8.5mm »
Temperature sensor, negative earth (part No. 323-801-008-002D)
Rated woltage: 6V..24V
Version: Thermistor

Operating temperature:  —25°C ... + 120°C

short periods only for 10 minutes: +150°C max.
Tightening torque: 10 Nm (M10x1), 1 Nm (M4)
Operational value: 0°C=1893 Q0 + 102 O

Location of sensor installation:

Mount the sensor on the passenger car front, behind the bumper or the body; on commercial vehicles install in
the front area, with the body protecting against the wind, using the enclosed mounting bracket.

The sensor can be mounted in any direction. Select the location to avoid radiated heat (e. g. radiator, engine, ex-
haust system) which could lead to wrong indications.
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VDO cockpit vision VDO cockpit international

14. Temperature Measuring System
For Exterior Temperature (dia. 52 mm)
14.4 Wiring Diagram
Connect the ground (pin -) of the indicating instrument to the ground point junction of the vehicle. A ground

connection passing through another consumer (such as a cigarette lighter, a different indicating instrument, etc.)
will cause wrong indications. Do not connect the instrument lighting ground to the indicating instrument ground.

Temperature sensor

negative earth

(part No.: 323-801-008-002D)
included &
® ©
1 2% S
ohie
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Technical Product Manual
VDO cockpit vision VDO cockpit international

14. Temperature Measuring System
For Exterior Temperature (dia. 52 mm)
14.5 Dropping Resistor For 24 V
The electronic exterior temperature indicating instrument (rated voltage 12 V) can also be used with a rated voltage

of 24 V if an external dropping resistor (option) is installed in the plus wire (terminal 15).
In this case the operating voltage can be 21 V to 32 V.

A Replace 12 V light bulb by a 24 V light bulb..

VDO cockpit vision:
Dropping resistor with a 24 V 1.2 W light bulb.
Part No.: 800-005-011G

VDO cockpit international:
Dropping resistor with a 24 V 2 W light bulb.
Part No.: 800-005-027G

Wiring diagram

Dropping resistor
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Technical Product Manual
VDO cockpit vision VDO cockpit international

14. Temperature Measuring System
For Exterior Temperature (dia. 52 mm)
14.6 Testing Instructions

Indicating instrument

Test accessories: 1x power supply
1x test cable No. 3 } contained in test cables kit
1x measuring cable / X12-019-101-001
1x resistor decade

1x ammeter
Pin allocation:
PIN + + 12V
PIN — Ground
PIN 2 Sensor signal input
Test circuit diagram:
|
| | . I 5 || 5
| | !
rd bk rd bk
— ® —)—+¢ —(— ® —)—¢
PIN + PIN — PIN + PIN —
PIN 2 | PIN 2 |
W )
ye yé
Resistor decade Resistor decade
Test method description:
Basic settings: 12 V instruments mmy 14V

Measuring of the current consumption only with connected decade resistor box!
Start the pointer position test with the lowest resistance value!
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Technical Product Manual

VDO cockpit vision

14. Temperature Measuring System

For Exterior Temperature (dia. 52 mm)
14.6 Testing Instructions

Indicating instrument

Measurement of current consumption

VDO cockpit international

Connect instrument with test cable No. 3 as shown in test circuit diagram 1.

Range of values:

Test of the movement
Connect the instrument according to the test circuit diagram |1, using test cable 3.

The indication can be tested with the resistor decade ’'sensor simulator’.

12 V instrument

nmp

I =70 %20 mA

The following table shows the resistance values and the permissible indication tolerances in degrees Celcius:

Indication (°C) 20 | -10 0 10 20 30 40

Resistance (Q) 5842 | 3271 | 1901 | 1148 | 715 | 460 303

Tolerance (°C) 4 4 3 2 12 12 13
TU00-0755-0000002 0101 [_Overview Of Chapters |
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14. Temperature Measuring System
For Exterior Temperature (dia. 52 mm)
14.7 Systems Survey

VDO cockpit vision (Backlight) dia. 52 mm Part No. 397-015-. . .
Dial .
- Special feature Part No.
Range Imprint
—25°C...+40°C °C 12V 001K
VDO cockpit international (Floodlight) dia. 52 mm Part No. 397-035-. . .
Dial ,
- Special feature Part No.
Range Imprint
001C o
—-25°C ... +40°C °C 12V
' 001G
o Phase-out
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Technical Product Manual
VDO cockpit vision VDO cockpit international

15. Mechanical Pressure Gauge (dia. 52 mm)

Contents Page
15.1 General informations 15-2
15.2 Technical data 15-4
15.3 Instruments survey 15-6

Installation instructions

999-165-018: VDO cockpit vision
999-165-019: VDO cockpit international

See file ‘Installation Instructions (MA)'.
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VDO cockpit vision VDO cockpit international

15. Mechanical Pressure Gauge (dia. 52 mm)

15.1 General Informations

The mechanical pressure gauge has been designed for land-bound vehicles or stationary systems only
(exception: motorcycles).

The instrument has an analog pressure display for the measured medium.
Connecting parts for a commercial pressure hose (outer dia. 6mm, inner dia. 4mm) for charging pressure

measurement, offering the corresponding pressure, temperature and measuring fluid or for a copper tubing
(6mm dia. x 1mm) are included.

The lamp socket (not included by VDO cockpit
A international) is clipped in.
To replace the lamp bulb, carefully, with the
thump, push the lamp holder out to the side.
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15. Mechanical Pressure Gauge (dia. 52 mm)

15.1 General Informations

Designation of function
Movement: bourdon tube system

The pressure measuring principle applies the resilient defor-
mation of a circular bourdon tube with nearly oval section, _
which is fixed at one side. The bourdon tube extends when a Pointer

pressure is applied to its inside. The increase of the bending Dial
radius is a function of the pressure inside the tube. A gear
system transfers the deflection, which is practically proportio-
nal to the pressure, to a pointer, which indicates the value of
the pressure on a dial graduated values.

One end of the circular bourdon spring is soldered to the sy-

stem body. A port connects the tube inside to the system bo- Spiral

dy and the pressure connection. The free end of the bourdon spring

tube carries a lever, which transfers the tube end deflection Ej:ffer

(proportional to the pressure) to a toothed sector engaged in B

. . . ourdon

a sprocket, which converts the deflection to a rotation and a tube

pointer deflection. Backlash of gears and bearings in the

transmission system is compensated by a spiral spring. roothed

Sprocket sector

System
body

Connection
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VDO cockpit vision VDO cockpit international

15. Mechanical Pressure Gauge (dia. 52 mm)

15.2 Technical Data

Movement: Bourdon tube system
Operating temperature: —30°C ... + 85°C
Storage temperature:  —40°C ... + 90°C

lllumination: 1 light bulb 12 V, 2 W or (option) 24 V, 2 W ,
2 colour caps, green and red
Protection: IP64 DIN 40050 from the front

Vibration resistance: max. 1g eff., 25 ... 500 Hz,
duration 8 h, f. 1 octave/min.

Nominal position: NL 0 to NL 90, DIN 16257
Indication accuracy: 1 4 % of the full range for the last 2/3 of the
scale

Mounting hole: dia. 53mm

68mm

44mm 5mm

VDO cockpit vision
dia. 52 mm Backlight

dia. 52mm

dia. 55.6mm
JA5mmy11m

M12 x 1.5

0.5 ... 83mm clamping width

Hexagon width 8mm

Connecting parts (included):

a) 1x sleeve for pressure hose

b) 1x clamp-on termination

¢) 1x union nut (M12 x 1.5, hexagon width 14mm)

TUO00-0755-0000002 0101
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15. Mechanical Pressure Gauge (dia. 52 mm)

15.2 Technical Data

Movement: Bourdon tube system

Operating temperature: - 30°C ... + 85°C

Storage temperature: —40°C ... + 90°C

lllumination (option): 1 light bulb 12V, 2 W or24V, 2 W
Protection: IP40 DIN 40050 from the front

Vibration resistance: max. 1g eff., 25 ... 500 Hz,
duration 8 h, f. 1 octave/min.

Nominal position: NL 0 to NL 90, DIN 16257
Indication accuracy: 1 4 % of the full range for the last 2/3 of
the scale

Mounting hole: dia. 53mm

68mm
44mm 5mm

—_ € 8
Sl g E
= - 0 £ h
s| 9 E
o ,_o uE)
- [\ AR

kel

M12 x 1.5
dia. 1.5mm
0.5 ... 8mm clamping width

Hexagon width 8mm

Connecting parts (included):

a) 1x sleeve for pressure hose

b) 1x clamp-on termination

¢) 1x union nut (M12 x 1.5, hexagon width 14mm)

VDO cockpit international
dia. 52 mm Floodlight

38.5mm b
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15. Mechanical Pressure Gauge (dia. 52 mm)

15.3 Instruments Survey

VDO cockpit vision (Backlight) dia. 52 mm Part No. 150-015-. . .
Dial _

Range imprint Special feature Part No.

0. 3bar Turbo bar with illumination 12 V 001K

metal housing

VDO cockpit international (Floodlight) dia. 52 mm Part No. 150-035-. . .
Dial .
- Special feature Part No.
Range Imprint
—1...1.5bar bar without illumination 001G
0..2bar bar without illumination 002G
0..7bar bar without illumination 004G
0... 10 bar bar without illumination 006G
0... 16 bar bar without illumination 007G
0... 25 bar bar without illumination 008G
0 ... 30 bar bar without illumination 009G
0...7x 100 kPa kPa x 100 without illumination 019G
0...10 x 100 kPa kPa x 100 without illumination 020G
0...25x 100 kPa kPa x 100 without illumination 022G
0. 10 bar bar VYIth |Ilum|nat|on 12 V white 025C
pointer, without mounting parts
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16. Mechanical Temperature Gauge (dia. 52 mm)
(only for VDO cockpit international)

Contents

16.1 General informations
16.2 Technical data
16.3 Adaptors for dry probe

16.4 Instruments survey

Installations instructions

999-165-021: VDO cockpit international

See file ‘Installation Instructions (MA)'.
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16. Mechanical Temperature Gauge (dia. 52 mm)
(only for VDO cockpit international)

16.1 General Informations

The mechanical temperarure gauge has been designed for land-bound vehicles or stationary systems only
(exception: motorcycles).

The instrument has an analog display for oil or coolant or air temperature.
A dry probe is throug a capillary tube fixed connected with the indicating instrument.

Installation on the measuring point with dry probe or additional adaptor (not included).

The lamp socket (not included) is clipped in

To replace the lamp bulb, carefully, with the
thump, push the lamp holder out to the side.
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VDO cockpit international

VDO cockpit vision

16. Mechanical Temperature Gauge (dia. 52 mm)

(only for VDO cockpit international)

16.1 Genral Informations

Designation of function
Movement: vapour pressure system

The temperature measurement applies the
principle of phase change of a liquid evapora-
ting in the corresponding temp