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MiniCoders for High-Speed applications 

� MiniCoder GEL 2442/ 2443/ 
2444 (with square outputs) 

� MiniCoder GEL 2432 

� MiniCoder GEL 248 

� Measuring Wheels 

� Rod ( for linear measurement) 
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MiniCoder application - Spindle 

GEL 244 in HSC-Spindeln 
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MiniCoder in a spindle - 1 
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MiniCoder in a spindle - 2 
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MiniCoders – how do they work? 
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MiniCoders – how do they work? 

MiniCoder - Chip Layouts 
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MiniCoders – how do they work? 

MiniCoder - Mounting Principle 
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MiniCoder GEL 2442 and GEL 2443 

� Leading sensor in spindle applications 
� Customers world wide 

� Detection of ferromagnetic measuring wheels       

� Incremental Measuring system for hollow-shafts 

� Successful application in:          

� Spindles 

� Drilling Machines 

� Grinding machines 

� Milling machines 

� Vacuum pumps 

� Specialty machines 
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Technical Data: GEL 2442, GEL 2443 
� Description / technical features: Contactless, high 
resolution, Sin /Cos signal output 1 V pp,  speed up to 
70.000 rpms  

� Motion detection: Rotary 

� Max.air gap: Depeding on module 0.15 mm or 0.20 mm 

� Frequency range: 0...200 kHz                            

� Measuring scale: Measuring target-wheel 

� Temperature range: -40 °C ... +120 °C 

� Protection class: IP 68 

� Supply voltage: 5 V DC 

� Output signals: track A, B, N, A/, B/, N/  

� GEL2443: with optional Amplitude stabilization 
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     Output Signals GEL2442(3)K... ( Sin/Cos 1Vpp )  
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Option: cable out, radial or axial, Module 0.3 or 0 .5 
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Option: straight connector 
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Option: angled connector 
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Option – Amplitude stabilization (GEL 2443 only) 
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Option – Reference Mark (Zero signal) 

N = reference mark (flag) 
M = reference mark (groove) 
Z = Reference mark (flag over groove) 
(blue line on the scope picture) 
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Measuring wheels 

 
 

 

� Norms 
 

� Materials 
 

� Tolerances 
 

� Installation 
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Measuring wheels - Norms 

 
 

 

� Type of gearing for measurning wheels: 

     Involute Gearing 
� Advantages: 

� Highly developed 

� Readily available 

� Tooth shape best suited for magnetic 
sensors 

 

� Toothed wheel conforming to DIN 867 

� Hobs quality AAA, as per DIN 3968, single run 
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Measuring wheels – Involute Gear Concept 

  

Two involute gears, the left driving the 
right: Blue arrows show the contact 
forces between them. The force line (or 
Line of Action) runs along a tangent 
common to both base circles. (In this 
situation, there is no force, and no 
contact needed, along the opposite 
common tangent not shown.) The 
involutes here are traced out in converse 
fashion: points (of contact) move along 
the stationary force-vector "string" as if it 
were being unwound by the rotating 
circle. 
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Involute Measuring wheels - Configuration 

 
 

 
� da = m * (z+2) 

� m = d / z 

� df = m * (z-2,5) 

� P= m * Pi 
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Measuring Wheels - Materials 
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Measuring wheels - Tolerances 
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Measuring wheels - Tolerances 

 
 

 
� Roundness:  
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 Measuring wheels - Tolerances 

 
 

 

� True run: 
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Measuring wheels -Tolerances 

 
 

 
� Parallelism: 
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Measuring wheels - Manufacturing 

 
 

In-house Manufacturing: 

� Production tolerances of internal and external prod uction under control 
of our QS- system. 

� Quality of teeth and other relevant tolerances are controlled by our own 
precision measuring devices 

� In-house testing of all measuring wheels 
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Measuring wheels - Manufacturing 

 
 

 
� Hobs for different modules : 
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Measuring wheels - Manufacturing  
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Measuring wheels – Reference Mark 

 
 

 
� Flag ( for rpm up to 30.000, depending on size of m easuring wheel)  
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     Measuring wheels – Reference Mark 

 
 

Reference Groove between 2 teeth 
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Measuring wheels – Reference Mark 

 
 

 

Reference Flag for speeds above 50,000 
rpm, congruent to signal teeth   
 

� Disadvantage: More costly to produce 
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Measuring wheels – Reference Mark 

 
 

 
� Reference flag: production of the fly by spark eros ion 
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Measuring wheels – Reference Mark 

 
 

 
� Reference flag: production of the fly by spark eros ion 
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Special Measuring Wheels 

 
 

 
� High Speed >20.000 rpm 

� Stress calculation with Excelkalkulation  



 

38 

MiniCoder installation 
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MiniCoder installation 
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MiniCoder installation 
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MiniCoder installation using GEL 210 K 
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MiniCoder installation using GEL 210 K 
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MiniCoder installation using GEL 210 K 
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MiniCoder installation using GEL 210 K 
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MiniCoder installation using GEL 210 K 
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MiniCoder installation using AC/DC Voltmeter 

Amplitude or Air Gap error 
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MiniCoder installation using AC/DC Voltmeter 

Offset error 
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MiniCoder installation using Oscilloscope 

No Phase Error creates a perfect Lissajous circle 



 

50 

MiniCoder installation – shielding guidelines 

 
Shielding guidelines for Minicoders GEL 2442/ 2443/  2444. 
 
Generally, the spindle manufacturer will provide the detailed solution how 
to shield the control cables on his equipment. The spindle manufacturer 
has the best knowledge of the equipment, therefeore his advice shall be 
considered the most important one. 
L&B has issued the following guidelines for shielding the electrical 
connections between the sensors and the controllers. This shall be seen 
as a recommended procedure only. 
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MiniCoder installation – shielding guidelines 

 Shielding guidelines for Minicoders GEL 2442/ 2443/  2444. 
 

 A double-shielded cable shall be used – with one outer shield for the whole 
cable, and then 3 shielded wire pairs, for track 1, track 2 and index pulse. 

 
 The Minicoder shielding wire is connected internally  with the outer 
shielding of the minicoder cable. The shielding wire shall be electrically 
connected to the spindle metal housing with a metal screw, as close to the 
minicoder as possible – the best place is one of the 2 screws holding the 
minicoder down to the spindle metal housing.  

 
 The minicoder connector (in most cases 17-pin) shall have the outer cable 
shielding (not the 3 shields on signal wires) connected to it’s body. The 
same shall apply to the mating connector on the cable leading to the 
controller. 
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MiniCoder installation – shielding guidelines 

 Shielding guidelines for Minicoders GEL 2442/ 2443/  2444. 
 

The minicoder connector  shall have the 3 inner shields on control 
wires left unconnected. (However, it must be noted that some spindle 
manufacturers connect them to pin 17.) 

 
The outer shielding of control cable shall be connected to the electrical 
ground of the controller. 

 
The 3 inner shields on signal wires shall be connected to the ground 
on the controller  input card . 

 
IMPORTANT! – the 3 inner wire shields shall not be directly 
connected with the cable outer shield!  
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Thank you and have a good day! 

 


