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and evaluation by this group now, and initial 
results are surprising. The cable that was 
supposed to "clear up transients' made the 
amplifiers ring severely on high slew -rate 
input signals. Impressive sound, but unreal. 
Back to the bench and listening room to sort, 
this out further. 
Keir Jones 
California Audio Society 
Covina 
California, USA 

F.M. TRANSCEIVER 
SYNTHESIZER 
I have recently completed construction of 
the synthesizer portion of T. D. Forrester's 
f.m. transceiver (November and December 
1977) which works very well now that the 
following modifications have been incorpo- 
rated. 
1. The v.c.o. was found to oscillate at a 
minimum frequency of 30MHz (i.e. OV on 
D,,, L, slug fully in) with 10 turns on L,. 
Turns have been increased to 20 and D18 

removed. 
2. The 4059 was not being clocked by the 
74LS74, even at 15V. Experiment showed 
that the 4059 required a pulse input of at least 
70% V,r before it would clock, which could 
not be directly supplied by the t.t.l. The 
accompanying buffer circuit was therefore 
introduced between the t.t.l. output and the 
4059 input. 

Vcc 

1 n c. m.o. 

C108 

3. R39 has been reduced to ikO (in my parti- 
cular case). The sine wave input to IC, was 
not dropping close enough to the OV rail to 
properly trigger the t.t.l. Reducing R39 gave 
an input between OV and 4V. 

As soon as these interface modifications 
had been made the entire synthesizer was 
powered from a stabilized 12V supply and the 
v.c.o. locked to around the programmed 
frequency. A trimmer was then inserted in 
one leg of the crystal to set the v.c.o. to 
exactly the required frequency. 

I hope these suggestions may help others 
constructing this project and would be int- 
erested to hear of other modifications. Also, 
thanks to G4DPM who assisted with the 
above work. 
G. J. Hankins, G8EMX 
Acocks Green 
Birmingham 27 

LOUDSPEAKER 
POLARITIES 
Referring to "Mixer's" mention in Sidebands 
(January issue) of the Sheffield record sleeve, 
the inexplicable note suggesting reversal of 
polarities of both playback speakers may 
have a sound reason running directly along 
the lines of "Mixer's" thinking. In my 

research into fidelity and imaging of stereo 
systems I have noted audible differences 
between normal and reversed polarity. It 
seems that for impulsive sounds the ear 
prefers a negative pressure impulse. This has 
been noted by Madsen and Hansen' , and 
perhaps is the basis for Sheffield's note, 
although polarity in multi -way speakers is 

often not constant. So "Mixer" is half right, 
but the idea is to have the speakers suck 
when the drum goes bang. 
Mark Logies 
Master I Systems 
Eastlake, 
Ohio, USA 
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"Mixer" replies: Well, I must say it's very 
nice to be -told that one is even half -right, 
sometimes. But, if the reason for Sheffield's 
sleeve note is to be discovered, maybe they 
should be asked - it does save such a lot of 
theorizing. 

BIRDS' GEOMAGNETIC 
SENSE 
What an interesting contribution Professor 
Dawson and Dr Dawson have made towards 
the resolution of the mechanism of birds' 
geomagnetic sense (February Letters). Let 
me review some evidence for the "electrody- 
namic" model. 

As M. Bookman (M.I.T.) has pointed out, 
the literature contains no evidence for avian 
geomagnetic sensing in the "wings rest- 
rained" configuration. There is evidence for 
absence of this sense when birds are tested 
with wings fixed' . Yet, there is good 
evidence for the sense in the "wings free" 
condition'. Hence a connection between 
wing movement and geomagnetic sense is 
likely. 

Out of respect for the researchers who 
have taken pains to present the case for this 
avian orienting ability, using rigorous ex- 
perimental technique and statistical tests for 
high probability (and for at least one who lost 
his life in the work), may I urge the verifica- 
tion of the Emperor Penguins' sense by 
experiment. I would be most interested to 
find the effect of a "strait- jacket" on the 
orientation of experimental subjects. The 
penguin apparently uses vigorous flipper 
movements during his characteristic 
"tobogganing" mode of cross -country 
movement. 

Now, a response to the serious objection 
that physiological "noise" would mask the 
required signal. If we describe the logic 
element of biological systems (in computer 
jargon) as a wide fan -in, low -level analogue 
integrating gate with "inhibit" and "assert" 
inputs, sometimes with, sometimes without, 
a pulsed, regenerative, digital, variable 
repetition rate transmission line driver; then 
system design considerations demand that 
the low -level analogue element be shielded 
from the effects both of adjacent transmis- 
sion lines and of actuator noise. For, if this 
were not the case, the system would be 
dangerously unstable. Hence the nervous 
system seems to have the properties required 
to handle low -level signals in the presence of 
high -level noise. 

In the standard demonstration of nerve 

action -potential transmission speed in the 
human arm, A. M. Brown (Open University) 
used a 200V, 50µs pulse in shocking elec- 
trodes spaced about 1cm apart, applied to the 
wrist, following S. Rose's method. This skin 
potential gradient of 20kV.m -' indicates the 
effectiveness of the shielding. 

In the context of flying birds, R. H. J. 
Brown (Cambridge) has suggested that after 
the high- energy take -off phase of flight the 
wing up- stroke may be largely passive 
(private communication). This would reduce 
the amount of masking noise, which is of 
course in "common mode" between the 
wings (or using the alternative jargon, is 
bilaterally symmetrical) in contrast to the 
electrodynamic signal which is unidirectio- 
nal across the wings at any given time. 
B. A. Whatcott 
Addlestone 
Surrey 
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PROGRAMMING 
MICROCOMPUTERS 
If I may take the liberty of commenting on 
Mr Pittman's thorough and systematic 
approach to programming (March issue), I 

hope it will encourage potential program- 
mers if,I say that one soon learns to dispense 
with flow diagrams, for all but the trickiest. 
operations. Also I take an essentially 
optimistic view of errors. The machinery will 
discover some of them. But with problems 
involving real data, if the programme pro- 
duces correct answers on the first five runs, 
there is a good chance it will continue that 
way. If it doesn't, then one can then start to 
test for likely errors in likely places. 

As for the hardware, like W. Trapman 
writing in January Letters, I too have long 
nursed the hope that the naked micro- 
processor and its adjuncts will go away, and 
only return when properly dressed. The 
articles by Mr Pittman and Dr Shelton show 
only too clearly how primitive it all is 
compared with even a £5 pocket calculator. 

However, one can take heart from the 
development of computers over the last 
fifteen years. Since I first wrote occasional 
blocks of machine code for a Ferranti Sirius 
(1000 words of storage, nine accumulators 
and less than 100 instructions) there have 
appeared with bewildering rapidity bigger 
stores, faster processors, more powerful 
languages, sophisticated operating .systems, 
interactive facilities, remote terminals - the 
list is endless. All these are intended to be user 
beneficial, though users contest this vocife- 
rously when something goes wrong. 
Somewhere of course there still lurk expert 
prógrammers composing important software 
in machine code and assembly languages, but 
the user himself can be thankful that com- 
puters did go away and get properly dressed. 
It surely won't be very long before the 
microprocessor also matures. 
D. P. C. Thackeray 
Department of Chemical Physics 
University of Surrey 
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