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es/1 full rotation). Modern converters have one extra output that sends a single impulse per one full 
rotation of the crankshaft. The duration of the impulse is, for the presented example, 1/3600 of T dura-
tion of the crankshaft rotation. 

 
 

4. The prototype of the TDC signal distributor of the diesel engine with galvanic separation.  
 

In Fig. 8 a scheme diagram of the TDC impulse distributor was presented, it is a scheme diagram 
of a distribution system performed as a prototype. In the TDC impulse distribution system, the ele-
ments of combustion pressure analyzer's construction produced by LEMAG [5] were used. The ana-
lyzer has in its construction a built-in inductive sensor. The inductive sensor is powered by combus-
tion pressure analyzer's AC. Due to inductive sensor's connection to analyzer with a 3-wire connection 
(using a socket), there is a possibility of access to signals occurring on single wires of the connection. 
A proper signal adapter as created for this purpose. The combustion pressure analyzer has three wires 
marked respectively:  

a) +Uz=8V, 
b) GND, 
c) SGN – a signal changing level H to L, when the inductive sensor detects a metal element. 

To the wire of + 8V voltage, a stabilizer of  + 5V was attached, which supplies integrated circuits 
U1 and U2 that form the signal transferred to the optocoupler TN1 and TN2 (optical isolation). The 
power supply of + 8V is so high that there is no problem with the control optocouplers. 

 
Distributor's system has two in-built separation transformers (DC/DC) +12V/+12V. 
Primary side of these transformers is powered by an additional power supply with +12V voltage. 

An additional power source, such as power supply (+12V) or a  VRLA battery +12V, can be used. 
Additional voltage of +12V is supplied to the distributor's system through a power plug. 

 

4.1 Signal forming circuit VIBRATIONS 
This circuit has a separated signal mass GDN - E.  
The signal forming circuit includes: 
- transformer DC/DC, 12V/12V, 
- +8V and +5V voltage stabilizers, while +8V voltage stabilizer is used to supply power to the 

impulse signal output with 0÷ +8V voltage. The +5V stabilizer supplies power to digital integrated 
circuits, 

- TN1 optocoupler, which transistor directs the U3, U4 and U5 digital systems, 
- U4 digital system (74LS06) allow to create a TDC signal of +8V voltage, 
- U5 digital system (74HCT541) allow to create a TDC signal of +5V voltage, 
- to the adequate pins of DB9-F (having pin number given) all TDC signals were input. Fig.8 pre-

sents these signals' distribution by connector described as VIBRATIONS. 
TDC  output signals with +8V and +5V also have a different direction of signal's level change. 

Signals marked as ┴ (positive), change their level from 0V to +5V or +8V.  
Signals marked as ┬ (negative), change their level from +5V or +8V to 0V.  

A pulsing green LED signal diode informs of presence of +8V TDC signal. A pulsing red LED 
signal diode informs of presence of +5V TDC signal. 

 

4.2 Signal forming circuit OSCILLOSCOPE 
 

This circuit has a separated signal mass GDN - I. 
The signal forming circuit includes: 
- transformer DC/DC, 12V/12V,  
- +8V and +5V voltage stabilizers, while +8V voltage stabilizer is used to initial voltage reduction 

of +5V stabilizer.  The +5V stabilizer supplies power to digital integrated circuits, 
- TN2 optocoupler, which transistor directs the U6, and U7, 
 

 
- U7 digital system (74HCT541) allow to create a TDC signal of +5V voltage, 
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