








for omlttmg temperature compensation in the form of 
diodes. It was felt better to make the circuit fairly 
insensitive to temperature changes rather than try to 
compensate for them. In any case the diode voltage 
spread in practice would make the design' of circuit 
rather difficult, as well as increasing the cost. Also the 
diode non-linearity will tend to increase distortion by 
feedback from the potential divider chain unless it is de
coupled with a very large capacitor. 

Regarding the diode protection, here there will be 
little or no difference between voltage or current drive 
from a class A driver, as the act of limiting removes the 
negative feedback from the main loop. This gives full 
drive to the driver stage, so the current in the diodes 
is settled by the peak current available from the driver 
rather than whether the output is taken from its collector 
or its emitter. 

Protection by including fuses in the emitters of the 
output transistors appears very attractive at first sight. 
Unfortunately there is a very serious drawback due to 
the temperature coefficient of resistance of the fuses. 
Fig. I shows the d.c. characteristic of a standard long

break 500 mA fuse. From this curve it can be seen 
that the current-resistance characteristic is very non
linear due to the heating of the wire. Using 500 mA 
fuses in the emitters would give about the same cold 
resistance as the resistors that I use, but under full 

Fig. 2. OutPIIt voltage under overdrive conditions. (/7 n resistive 
load. 5 kc/s drive). 

Fig. 3. 20 kc/s output waveform at full power output using coil 
wound resistors. tNote "nicks" in waveform) 

Fig. 4. As Fig. 3. but outpu t emitter resistors wound in non
inductive manner. 
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sine-wave drive conditions their value would be over 
one and one half times that of �he zero drive condition. 
For the transistors in use this would cause the manu

facturers rated reverse emitter-base voltage to be 
exceeded with the corresponding risk of catastrophic 
failure of the output transistors. In addition, the output 
power would be reduced by a further 1 W. Even if this 
extra emitter resistance could be withstood by the 
circuit, it would be preferable to use increased value 
emitter resistors of the type specified as increased thermal 
stability would be obtained. 

I am rather puzzled by the reference to "latch-up" 
as it is not present to any degree in the circuit. The 
first transistor is driven in common base so far as f�ed
back is concerned, and the second transistor is common 
collector connected. In neither case is there any phase
inversion that could be reversed by overload. The out
put stages are the only ones that would appear to possess 
any possibility of phase-reversal on overload. If the 
amplifier is overdriven so that It squares off, then the 
only effect appears to be at the extreme end of the treble 
range where the collectors "stick" for a few micro
seconds before resuming their correct waveform. The 
resulting nick in the output waveform is very small 
(Fig. 2) and only occurs when limiting takes place. 
There is no tendency whatever to latch-up as in d.c. 
amplifiers and therefore no protection has been provided 
for it. 

Regarding the size of the driver transformer core, this 
was optimized to give the best performance over the 
audible spectrum. For the purposes for which the 
amplifier was designed a rapidly rising distortion below 
20c/s was felt to be of no consequence. I agree that 

the Lf. performance can be extended below 10 c/ s by 
a larger core, but the increase in transformer winding 
capacitance will impair the performance at 20 kc/ s. In 
any case how many valve amplifiers will give full power 
output below 20c/s? 

The emitter resistors were made non-inductive for the 
simple reason that coil-wound types were found to be 
the cause of unexpected "nicks" in the 20 kc/ s ·wave
form. Figs. 3 and 4 show, respectively, the 20 kc/s 
waveform with and without coil-type winding. Th� 
reason is due to the switching mode inherent in class B, 
so the individual class B output stages must have a 

clean performance to well above the maximum frequency 
to be reproduced. Even one microsecond of error in 
changeover is very noticeable on the output waveform. 

I would like to thank Mr. Butler for the point about 
a bifilar secondary on the mains transformer. This has 
obvious advantages in leakage inductance and would be 
preferable. I suspect that the effect in practice, however, 
may be negligible. 

Regarding the last statement in Mr. Butler's letter, I 
would merely point out that it is very difficult to be 

original in basic circuit design. Engineering, however, 
involves optimization as well, and this is where much 
of the difficulty lies. One has only to look at the 
complete specification of current transistor power 
amplifiers (filling in omitted information where neces
sary) to realize that the design of high-performance 
circuits is not paftlculA'rly easy. Circuit originality 
(such as the Sharma amplifier referred to by Mr. Butler) 
often causes extreme complexity and the economics 
become very difficult to justify. The Sharma protection 
circuit for "lo-zee" has to be seen to be believed
eight transistors and at least an equal number of diodes 
for the stereo amplifier. 

Very complex amplifiers have appeared-and rapidly 
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disappeared, as complexity in general gives too many 
phase-shifts for feedback amplifiers. 

In conclusion, I would like to state that the amplifier 
described was not intended to give the ultimate per
formance regardless of cost-the performance can be 

considerably improved if much more expensive transis
tors are utilized in th e design of transistor amplifiers. 
The circuit given is a carefully optimized design and 
gives a performance that is comparable with the best 

valve amplifiers while remaining low in cost. That is 
all that I would wish to claim. 

A R THU R R. BAILEY 

Light Modulated Pickup 
AL THOUGH the " Miniconic" pickup is not a current 
subject of discussion in Wireless World,' a recent ex
perience with a baffling "fault" unique to a semicon
ductor pickup would, I am certain, be of interest to 
many of your readers. 
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Pha�or Diagrams, by M. G. Scroggie, B.Sc., M.LE.E. The 
author introduces what is believed to be the first integrated 
system for· dealing with a.c. circuits, valid in all branches of 
electrical engineering. The book commences by criticizing 
the current methods of presenting the basic theory of electri
cal engineering, pointing out that there is no common lan
guage between different branches. Mr. Scroggie then presents 
the arguments for, and introduces his system. It is the aim of 
the book to provide a clear and concise method of dealing 
with a.c. circuits compatible with such concepts as Kirch
hoff's laws duality and Maxwell's cyclic currents. The 
method is applied to a wide range of a.c. technologies includ
ing valve, transistor and electrical engineering. Present 
methods are discussed and compared with the new method. 
Appendices discuss the difference between p.d. and e.mJ. 
and summarize the rec. ommended conventions. Pp. IS!. Price 
42s (limp cover 27s 6d). Iliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.!. 

Measuring Methods and Devices in Electronics, by A. C. J. 
Beerens. This book from the Phi lips Technical Library 
translated from Dutch by E. Grubba deals with general as 
opposed to specialist measuring techniques. Divided into 
three parts, this work is suitable for advanced amateurs, 
students of electronics as well as practising technicians. 
Part 1 describes a variety of the more common type of 
measuring instruments, including digital voltmeters, under 
the following headings: Principle, Operation, Properties and 
Application. Part 2 covers the measurement of components 
and networks concluding with a chapter devoted to practical 
hints. Part 3 covers the simple theory of errors in measur
ing techniques. Pp. IS2. Price 35s. Macmillan & Co. Ltd., 
Little Essex Street, London, W.C.2. 

Principles and Applications of Boolean Algebra for Electronic 
Engineers, by Salvatore A. Adelfio and Christine E. Nolan. 
Suitable for those who wish for a comprehensive grounding 
in the subject, this book starts by discussing basic number 
systems and finishes by applying Boolean principles to elec
tronic circuitry. Early chapters· describe the various binary 
number systems and arithmetical operations with them. 
Venn and Veitch diagrams are used as a visual aid to assist 
in the understanding and proving of Boolean concepts and 
identities. A complete chapter is devoted to solving illustra
tive Boolean problems. D.e. principles, network theorems, 
semiconductor physics together with other electronic funda-
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A friend recently installed such a picku p which per
formed with the expected excellence except for a notice
able 50 cls hum. It was easily determined that this 

emanated from the pickup head, in view of the fact that 
a magnetic head in the identical position was entirely 
hum-free the mind boggled at thoughts of induced hum 
in semiconductors. 

However, hum can be induced in this type of element 
by means of photo-conductivity and therein. lay the 
answer. A 15 W pilot bulb installed to assist record 
changing gave sufficient light to modulate one channel 
only of the transducer. ( Presumably the other element 

was shielded from illumination by the shadow of the first 
one). 

I may add the answer did not come to us by Sherlock 
Holmes type deduction but by half an hour's process 
of elimination in complete bafflemen t. 

Durham. D. V. ELLI S 

t But see " Audio 1966," Wireless World, June 1966, p. 269.-Eo. 
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mentals, diode logic circuits, transistor logic circuits and 
electronic counters form the remainder of the subject matter 
of this book. Each chapter is concluded with a number of 
problems to enable the student to assess his progress. Pp. 
319. Price 45s. Associated Iliffe Press Ltd., Dorset House, 
Stamford Street, London, S.E.!. 

Television Receiver Theory, Part I, by G. H. Hutson. 
Aimed at those engaged on television servicing or those 
preparing for the intermediate or final examination for the 
City and Guilds Television Servicing Certificate, this book 
describes the composite television signal, vision detectors, 
video amplifiers, sync separators, differentiators and inte
grators, interlacing and field pulse processing circuitry. As 
well as describing the British 405- and 625-line standards, 
the French and Belgian S19-line and American 525-line 
systems are also discussed. A large number of diagrams 
togeth:r with associated waveforms are included. Pp. 23S. 
Price 35s. Edward Arnold (Publishers) Ltd., 41, Maddox 
Street, London, W.!. 

Radio Valve Data. This completely revised Sth edition is 
produced by IJiffe Books Ltd., and not, as in the past, by the 
staff of this journal. The title is perhaps something of a 
misnomer since the section dealing with semiconductor 
devices has been greatly expanded and now occupies nearly 
one half of the issue. Separate sections deal with germanium 
p-n-p and n-p-n transistors, silicon p-n-p and n-p-n 
transistors, small signal diodes, power rectifiers (up to 10 A), 
thyristors (s.c.r.s. only, up to 16 A), rectifier stacks and voltage 
references diodes. A number of devices are not in
cluded, e.g. tunnel diodes, field-effect transistors, and voltage
variable capacitors; but a few four-layer diodes are included 
in the signal diodes section. Almost all of the semiconductor 
devices listed are current types; some obsolescent or replace
ment types have not been listed-for instance most of the 
OC series of transistors including such well-known types as 
OC35, OC71, and OCI70 are missing. Another set of absen
tees is the OA series of diodes. 

The thermionic device section follows the format set in 
the past, but with the exception that American types have 
been omitted. Television cathode-ray tubes are included 
but not instrument c.r.ts. Valve and transistor connections 
are included and valve, but not transistor, equivalents are 
listed. Pp. 230. Price 9s 6d. Iliffe Books Lt d., Dorset 
House, Stamford Street, London, S.E.I. 
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