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1. Introduction 
 
 
The measuring steering wheel CL1 is an precise telemetry system for use in personal cars. It is aimed for 
determination the steering torque, the steering angle and the steering speed in real driving conditions. 
 
By consistent integration of sensor and electronics, both the optical appearance and the dynamic conditions of a 
serial steering wheel (moment of inertia) left largely unaltert. 
 
To guarantee a trouble- and torque-free transfer of the signals a digital telemetry line is integrated. 
 
In spite of very extensive functionality it was possible to build a very small reproducer system, which accomplishes 
the demand for reduction of weight and volume for the measurement equipment in the vehicle. 
 
By exchangeable steering-shaft-adapters, the measuring system is to be mounted fast and simply to most different 
cars. 
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2. Technical Data 
 
 
system 
 
mechanical adaptation  adapter with steering column gearing for 
      Audi, BMW, Mercedes, Mitsubishi, Opel, 
 Peugeot, Porsche, Renault, Volvo, VW, ...  
weight  steering wheel 3.5 kg   
power supply  steering-wheel          integrated accumulator with  
 charging-status display 
                       reproducer       DC 8...32V 
measurement time 6 h with one accumulator-charge 
charging time max. 1.5 h 
operating temperature range -20...80°C  
 
sensors 
 
steering-torque  
sensor integrated, strain gage application  temperature compensated 
rated torque 80 Nm  
overload > 100% 
mechanical fracture-torque > 500 Nm, mechanical fracture-protection  
sensor-excitation integrated 
linearity  included hysteresis < 0.2 % full scale 
 
steering-angle 
sensor optical incremental-system 
accuracy 10,000 increments per turn 
 
signalconditioning 
 
steering torque  
range 80 Nm and 10 Nm  
signalbandwidth 100 Hz or 1.2 kHz (switchable)  
shunt-calibration release on steering-wheel 
automatic zero-adjustment release on steering-wheel 
 
steering-angle  
range 1000° and 100° 
automatic zero-adjustment release on steering-wheel 
 
steering-speed  
range 1000°/s and 500°/s  
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controller 
 
data 12 bit conversion for torque 
data-format serial, PCM, DM-M, IRIG 32+2, 640 kbps 
data-transmission contactless, RF-transmitter  
 antenna system integrated 
 
 
functions on steering-wheel 
 
multifunction keys autozero for angle  “ W “ 
 autozero for torque  “ M “ 
 shunt-calibration  “ C “ 
 functions-lock  “ •  “ 
 accu charging status  “ B “ 
 
 
display-functions 
 
LED-display accu charging status in steps by 20%  
 key-activation 
 
reproducer 
 
dimensions 50 x 105 x 185 mm compact housing 
RF-receiver integrated  
data-output analog  ± 10 V, BNC-socket 
output-channels all channels parallel available 
 torque 10 Nm and 80 Nm 
                       (100 Hz /1,2 kHz)  
 angle           100 ° and 1000 ° 
 speed 500 °/s and 1000 °/s 
horn potentialfree relay contact 12V/16A 
monitor 3,5 digit LED-display with selector-switch   
synchronisation multicolor-LED 
 
memory-unit (optional)  
 integrated in reproducer  
 ( 85 x 105 x 185 mm ) 
storage medium PCMCIA/ATA-flashcard or harddisk,  
 type II/type III 
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3. Installation 
 
 
Dismantling the original steering wheel. 
 
Removing of the airbag-unit of measuring steering wheel by loosening the 2 side screws with the enclosed key. 
 
The electronic of the measuring steering wheel is integrated inside the airbag-unit and combinded over locked 
connectors with the basic module of the measuring steering wheel. They can be separated by unplugging the 
connector. The basic module bears the sensor and the angle encoder. 
 
An aluminium ring (3) which is used for the brace of the angle encoder is found well accessable at the bottom of the 
measuring steering wheel. 
At tested vehicles in the series switch-unit at the steering wheel shaft were ruptures which offered itself for the 
brace with the aid of a stick. This possibility is planned as standard, otherwise a corresponding fixation is to be set 
up. 
 
In accordance with the vehicle type, the steering shaft adapter is to insert into the flange of the steering wheel from 
below, the steering wheel is to plug onto the steering column and screwed together. 
 
If the connections between basic device and airbag-unit were separated, these are to be restored and the airbag-
unit is to be fixed with the 2 side holding-down bolts again. 
 
For power supply of the reproducer, the backside sockets have to be connected to the vehicle power supply in 
accordance to the label. The LED on the front panel lights up in "red". 
 
After connecting the RF cable between steering wheel and reproducer (RF/ Ant.) the installation is finished. 
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4. Initiation 
 
 
Switch on: rocker switch (1) on the ground of the measuring steering wheel 
 
LED scale (4) shows the charging status of the accumulator in steps of 20%. 
 
In case of proper function of data transfer from the steering wheel to the reproducer system, the LED on the front 
panel of the reproducer system changes from "red" to "green". 
 
The adjustment of the measuring steering wheel can be done with the function keys on top of the airbag-unit. 
The button “ •  “ have to be pressed together with one of the buttons "W", "M" or "C", to avoid unwanted 
adjustment. 
 
 
Adjustment of steering angle: 
 
Bring the steering wheel in "straight on"-position and then press buttons 
 “ •  “ and "W" short together to activate the automatic adjustment of the angle to "0° . This is signalled by the "AZ"-
LED at display (4). 
 
 
Adjustment of steering torque: 
 
At freedom of torque, the automatic zero adjustment of the steering torque can be started by short-term activation 
of the buttons “ •  “ and "M“. This is signalled by the "AZ"-LED at display (4). 
 
 
A verification of the steering torque channels is possible with the integrated shunt-calibration function. To enable 
the shunt-calibration, the buttons “ •  “ and "C" must be pressed. Activation is signalled by the LED "Cal" (4). The 
determined detuning have to be 80% of the lower torque-range, which can be controlled at the reproducer. 
 
 
At the reproducer the correct carrying out of the function is also to be  
controllable, if the corresponding channel is selected on the LED display. 
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5. Accumulator unit 
 
 
The power supply unit with Ni-MH-Accumulators is integrated inside the measuring steering wheel. 
A special electronic guarantees the correct charge of accumulators and the display of the loading status in 20% 
steps on LED scale (4). 
 
Accumulator charging: 
Measuring steering wheel have to be switched off. 
The charging cable (set of delivery) must be plugged into the socket(2) on the bottom of the measuring steering 
wheel and in the power outlet (12V DC) of the vehicle. You can also use the power supply adapter (set of delivery) 
for charging on a ac-power-network. 
 
Caution! The start of the loading cycle can take a few minutes. 
 
A full charging cycle of accumulators can take about an hour. 
The LED "Chg" (4) signals the current status during the charging process (red - charging, green - full). 
 
Your can test the load level of the accumulators with the button "B" by LED  
scale (4) at a switched-off steering wheel. 
 
A wrong handling of the accumulators is as far as possible excluded by integrated electronics. After a very deep 
discharge, it is the possibility that the time up to the start of the charge is increased clearly. 
Caution! The steering wheel should not be stored with unloaded accumulators. 
 
 
6. Horn function 
 
Due to the abolition of the functions of the cable wind transformer, a separate solution for the horn is integrated in 
the measuring steering wheel, which can be used on demand. 
To activate the horn, the plate (5) must be pressed down. The vehicle horn contakt must be connected with the 
socket "horn" at the back plate of the reproducer system. The contakt is floating relay contakt (make-contakt), with 
a maximum load of 12V/16A. 
 
Assignment of the socket "horn":  Pin 1, 2     contact 1a  
 Pin 3, 4     contact 1b 
 
Cable-Connector:  4-pole, Type 711 2 99-0080-00-04 
 Franz Binder GmbH, Germany 
 Phone   0049-7132-325-0  
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7. Set of delivery, options, spare parts 
 
 
Set of delivery telemetry measuring steering wheel CL1 (standard outfit) 
 
CL1-E1.1  telemetry steering wheel encoder unit 
CL1-W1.1  reproducer system 
 
CL-A1.x  steering shaft adapter for car type in accordance with agreement 
 
CL-KHF1.1  RF connecting cable, 3 m   
CL-KDC1.1  charging cords for cigarette lighter  
CL-NAC1.1 adapter for accumulator charging on the ac power network  
CL-SS1.1 installation key for electronics unit 
 
 
 
Options  (in accordance with order) 
 
CL-A1.x  steering shaft adapter for further car type  
CL-R1.1  steering shaft adapter only with external teeth for custom-built adapter  
CL-F1.1  clamping-device for manufacturing relief of CL-R1.1 
 
 
Spare parts 
 
All units mentioned above are available as spare parts. 
 
 
 
8. Preventive maintenance instructions 
 
 
No special preventive maintenance instructions apply to the telemetry measuring steering wheel CL1. 
 
The calibration period for the system is determined in the calibrating record. 
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EC conformity declaration 
 
 
We hereby explain, that the model of the subsequently designated device corresponds to the relevant EC 
guidelines mentioned below in carrying out brought by us into traffic. 
By changes not matched with us, this declaration loses its validity. 
 
Denotation:  Telemetry measuring steering wheel  
model:  CL1 Vers. 1.2  
serial numbers:   SNL/W1 001 ... SNL/W1 099 
 
 
Relevant EC guidelines:  
 73/23/EWG (low voltage)  
changed through  93/68/EWG 
 
 89/336/EWG (EMC)  
changed through  91/263/EWG; 92/31/EWG; 93/68/EWG 
 
Applied harmonized norms: 
 EN 60950 (VDE 0805/ 11.93, IEC950, 91)  
 EN 55022 (1987, VDE 0878 part 3/11.89),  
 class B 
 
 
The device was tested in a typical situation. 
 


