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ABSTRACT 

FACULTY OP ENGINEERING. 

DEPARTMENT OF AERONAUTICS AND ASTRONAUTICS 

Master of Philosophy 

SOME PROBLEMS IN THE DEVELOHffiNT OF A 

LINE COMMUNICATIONS SYSTEM WITH 

SPECIAL REFERENCE TO BRANCHED, NON-MATCHED 

TRANSMISSION LINES 

by Geoffrey A. Allcock 

The work described in this thesis is concerned with problems associated 

with the distribution of information over Post Office line systems, 

•Although the solutions derived for these problems have been in terms of a 

particular system involving the transmission of music and speech they are, 

nevertheless, applicable to other problems such as the transmission of 

digital data. 

A description is given of the various electronic circuits required for 

amplifying and modifying signals and, where appropriate, these circuits 

are analysed to shorn their expected performance. In addition, their 

experimentally-determined performance is shown and compared with that 

derived analytically. Most of these circuits are of fairly conventional 

amplifier fonn and hence their design presented no unusual problems. 

The possible exception to this is the microphone amplifier described in 

Chapter Five where, because of the low level of the input signal the 

noise generated in the amplifier has been specially considered* 

A method of remote switching is described in which the desired signal 

on the Post Office lines is not interfered with. By using simple 

transistor logic a number of switching functions can be performed over the 



same line. 

A description of a Studio design. Gramophone Console and other equipment 

required in a broadcasting studio is also given but these are not thought 

to be of major importance in this thesis since they represent particular 

solutions and hence have no general application. 

The problem presented by branched, low frequency transmission lines is 

investigated in detail in Chapters Sixteen and Seventeen and represents 

the most important part of the work. It is shown that there is no 

analytical solution to the problems posed by the branched lines but that 

a solution may be obtained numerically, A computer program to perform 

such numerical analysis has been developed and is described in Appendix 

One. The program permits the voltage loss over the various branches of a 

complicated line system to be determined and the program is arranged so 

that other information such as power loss and phase distortion may easily 

be included in the computation. It is thought that this is an original 

solution to this problem. 

It is shown that with the aid of the computer program it is possible to 

correct for some of the frequency-dependent loss in the line by 

equalisation before the signal is transmitted. In cases where this 

equalisation is insufficient it is demonstrated that equalisers may be 

designed to provide correction at the receiving end of the line, 

A detailed analysis of these equalisers is given and the effectiveness, 

of the method of design employing masks is shown in Chapter Eighteen, 
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