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synchronization claims and to justify infrastructure upgrade costs to connect additional cables to 
each purchased recorder. The circuit was also used to measure the propagation delay (PD) of a 
long distance Telemetry multiplexer/demultiplexer telecommunication system which the 
manufacturer did not provide a PD specification. 

Circuit Design 

The PO circuit is shown in figure 1. The 1PPS signal of the global positioning system provides 
a 20 µs pulse with the leading edge being within 100 nanoseconds (ns) of a second mark. The 
1PPS signal is processed using the one-shot (OS) multivibrator 74LS123 (Refs. 2, 3) chip (Texas 
Instruments, Dallas, Texas) to adjust the 1PPS pulse width from 10 µs to 110 µs with a maximum 
delay of 32 ns. The adjusted signal is called 1PPS variable pulse width (VPW). This signal 
provides a flexible method to create a unique signal or test data pattern that is easily observed on 
an oscilloscope or within processed data. The 1PPS VPW signal is logically OR-ed within the 
74LS32 (Ref. 4) chip (Texas Instruments, Dallas, Texas) to overlay the 1PPS VPW signal into a 
PCM telemetry data stream. The final modified PCM telemetry data output is used to measure 
and analyze time synchronization of processed or transported telemetry data within an operational 
environment. 

 

 
 

Figure 1. Pulse overlay circuit. 

Chapter 10 Recorder Test Setup 
The Chapter 10 recorder test setup is shown in figure 2. The GPS receiver provides a standard 

IRIG-B and 1PPS time signals that are connected to the distribution amplifiers unit (DAU) to 
distribute conditioned signals to the tested Chapter 10 recorder and the PO circuit. The Chapter 
10 recorder was tested with IRIG-B only and then tested with IRIG-B and 1PPS as time input 
signals. The output of the PO circuit provides the modified PCM data with an overlaid 1PPS VPW 
precise time reference marker. The video distribution amplifiers (VDA) and the DAU are used to 
optimize signal levels with negligible ~14 ns propagation delay for each amplifier. 

A serial telecommunication test set was used as the PCM telemetry data source. This test set 
generated a PCM data and clock telemetry stream with a pseudo random number 11 (PRN11), 
also known as 2047 pseudo random bit sequence to emulate a random telemetry data stream 














