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Walker's contribution on page 135 of Hi -Fi 
News for July 1977. Provided the comparison 
is completely fairly done, as stated, including 
arranging that the overall system frequency 
response is not significantly different in the 
two cases, Quad are prepared to stake their 
reputation on the 303 and 405 sounding 
exactly alike. Differences in frequency res- 
ponse of the amplifiers are negligible pro- 
vided the programme material is free from 
significant unwanted components at sub - 
audio frequencies. 

The comment about 12dB /octave slopes in 
the Quad nulling test set -up indicating a 
system on the threshold of instability is not 
justified, for the elements in question are not 
within a feedback loop, either in the amplifier 
or in the separate network. 

Returning to Stan Curtis's letter, he says 
the Quad nulling experiment is well known 
"but has significant limitations." Unfortun- 
ately he does not state what he regards these 
limitations as being. It seems to me that 
when properly used, in the various ways 
mentioned in my article, it is by far the most 
satisfactory technique for directly inves- 
tigating subjective distortion in such a way 
that the "margins of safety" may be es- 
timated." I have read about the digital tech- 
nique being used by Analog Engineering 
Associates, but whether this should be re- 
garded as more elegant depends, I think, on 
one's point of view. It is certainly far more 
complex and expensive, and, because of this, 
may be said to lack the elegance of simplicity! 
In common with the Quad nulling technique, 
it operates with programme as the signal, and 
whereas it clearly can be made to yield vast 
quantities of information, not all useful, on 
effects going on within amplifiers, I do not 
see that it is a preferable technique for 
investigating the subjective quality of a 
given amplifier. 

Stan Curtis finds it difficult to believe that I 

take the subject seriously, since I do not 
normally listen to amplifiers as part of the 
development programme. Though he may 
find this difficult to believe, it is nevertheless 
true! With regard to the compatibility of 
amplifiers with loudspeakers and pickup 
cartridges, I cannot for the life of me see why 
listening tests should be required, for the 
problem is a straightforward one involving 
impedances, phase angles, signal levels, 
protective- circuit operation etc. It does not 
surprise me to learn, however, that many 
designers do feel it necessary to resort to 
listening tests. Mr Curtis says "obviously 
either they or Mr Baxandall are wrong." But 
is it not, perhaps, truer to say simply that 
different people do things in different ways? 
It is a fact that a design I did for a commercial 
firm was not listened to at all until the circuit 
design was quite completed, but sub- 
sequently came top in an independent sub- 
jective assessment of many competitive 
designs from various countries. Quad too 
assure me that they adopt the attitude that if 

you understand what you are doing tho- 
roughly enough, there is no need for listening 
tests during the design and development of 
amplifiers, and that they do not normally 
carry out such tests. Moreover, their pion- 
eering work on electrostatic loudspeakers 
has shown that even loudspeaker develop- 
ment can with advantage be done largely on 
a basis of "theoretical designability," with 
the bare minimum of subjective testing. 

Lastly, Stan Curtis finds it sad that I should 
believe that perfection has been reached, for, 
as he says "so much sounds so imperfect." I 

can assure him, most sincerely, that I 

couldn't more fully agree with this obser- 

vation as far as the end product of most hi -fi 
systems most of the time is concerned. If it 
were not so, we could more frequently enjoy 
artistic subtleties and differences without the 
intrusion of technology. I also agree with him 
that there are many amplifiers around that 
fall short of the ideal performance, as judged 
subjectively. But I must end by repeating 
that I am in no doubt at all that the best 
amplifiers, unlike some other links in the 
overall chain, easily meet the requirements 
for subjectively perfect sound reproduction. 
Nevertheless, designers, including myself, 
will continue to bring out new designs, for 
there are so many reasons for doing this 
other than basic sound quality - power 
ratings, reliability, production economy, 
versatility of functions, etc. 
Peter J. Baxandall 
Malvern 
Worcs 

As some readers will have spotted, the editor 
inadvertently left out two resistors, one in each 
input to the monitoring system. 

LOGIC DESIGN 
THERE is an important principle that was 
not brought up in the fourth article of the 
"Logic design" series by Holdsworth and 
Zissos (May 1977 issue). 

The realization of the circuit for the alarm 
bell output in Fig. 14 (f) is more complex than 
need be. Two of the cells in the merged state 
diagram Fig. 14 (d) indicate unstable states in 

which the circuit cannot remain. Therefore 
the-outputs in these two states do not matter 
and the b output can be high. This simplifies 
the circuit from: 

b=tlfñ+Aja 
to 
b=Af+Af 

In this example there is not a great saving 
in hardware; two 2 -input Nand gates are used 
instead of two 3 -input Nand gates, but in 
more complex problems the savings could be 
significant. 

One must take care in the use of this 
simplification as there is a delay in the 
transition from the unstable to the stable 
state. This results in an output spike of short 
duration which could affect a following 
circuit. This spike is far too short to operate 
the alarm bell in the illustrated problem. 
A. R. Harris 
Biltondene Developments Ltd 
London SW8 

Professor Zissos and Mr Holds worth reply: 
We agree with Mr Harris that a further 
reduction of the bell equation is possible by 
using the circuit conditions, A = 0, f =1 and 
a =1 and A =1, f =0 and a =1 for 
simplification purposes. The bell equation 
then reduced to 

b =Af +Af 
However, in this circuit a spike will not occur 
as a consequence of using this simplification 
and it is essential for the bell to ring 
particularly when a fault occurs to draw the 
attention of the operator to its occurrence. 

When the transition So, to S 23 is made (Fig 
14(d) the input signals required are f =1 and 
a = 1. By virtue of the design specification 
these signals must occur in the sequence 1 =1 
followed by a =1. Initially the circuit will 
take up the condition A = 0, f =1 and a = 0 and 
the bell rings as required. The transition then 
takes place when a becomes 1. During the 
transition from S 0 1 to S 23 f =1 and a =1 and 
b =0. When the transition has been 
completed A = 1, f =1 and a = 1 and again 
b = 0 as required. 

Similar conclusions may be drawn 
regarding the transition from S23to So,. 

Perhaps it should be noted that, due to an 
authors' error, state S 23 has been marked 
incorrectly as 502 and the bell signal in this 
state should be fá. 

B. Holdsworth and L. Zissos 

Editor's note: The following remarks were 
unfortunately omitted from the authors' 
reply to Mr R. M. Hutton's letter on 
minimisation in logic design in the December 
1977 issue. Apologies to the correspondents. 

We are not at all sure what is debatable about 
Example L, nor can we agree with your 
statement that in this example we have 
demonstrated the vulnerability of our 
method. We are aware that a change of state 
assignment will lead to a different solution. 
All otherknown methods of logic design are 
vulnerable in precisely the same way and it is 

up to the logic designer to examine all 
possible solutions if he wishes to find the 
simplest solution. This is perfectly easy to do 

in the case of a four -state state diagram but 
becomes increasingly more difficult as the 
number of state variables increases. If 
minimal solutions are not vital it is probably 
more economically sound to reduce the 
design time. 

With respect to the relative advantages of 
mapping techniques in comparison with 
algebraic methods this is really a question of 

which method the designer is familiar with. 
Certainly students we have taught do not 
find algebraic methods any more difficult to 

use than mapping techniques and vice versa. 
If you refer back to article 1 on Boolean 
algebra you will find that there are a very 
limited number of rules to remember. We 
would not press a claim either way with 
respect to this point and would suggest that 
the designer should use the method he is 

most familiar with. 
B. Holdsworth and L. Zissos 

THE DECATRON 
READING T. R. Thompson's letter 
(November 1977 issue) about the 3NF valve 
"integrated circuit." brought to mind the old 
"Decatron " tubes, which are still available (if 
you know where to look). These, of course, 
are the equivalent of a decade counter - 
decoder- driver and display all in one! They 
haven't even done that in semiconductor i.cs 
to my knowledge. 
R. E. Williams 
Tilsworth 
Beds 

Letters commenting on Eric F. Taylor's ar- 
ticles "Distortion in low -noise amplifiers" 
(August and September 1977) will be 
published in a later issue. 
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