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Berry in June letters. Although I f~el that all 
radio amateurs should join the RSGB I would 
not dream of making it the law of the land 
that they should join. 

And I do not follow Mr Berry's comment 
that if all c.b. users were members of the 
RSGB that body could ensure that they 
behaved properly on the air. The RSG B is not 
in my opinion the body to police either c. b. or 
the amateur bands. We have a government 
department charged with this task. 

Of course the efficiency of the Home Office 
may fall soon as the Thatcher cuts take 
effect, but even then I would be loath to see 
the RSGB take over such jobs from the 
Government 
L. S. Chase 
LondonSW2 

ANOTHER CANADIAN 
ON C.B. 
I felt it necessary to write in an effort to 
assure Wireless World readers that not all 
Canadians are cast in the same mould as Mr I. 
Switzer whose letter appeared under the 
heading "Ridiculous UK" in your May issue. 
Considering the rudeness of the opening 
paragraph one tends to suspect that the 
writer is at least to some extent lacking in 
manners and thus is hardly qualified to 
comment on what is sociably desirable or 
acceptable. · 

Mr Switzer implies that as there are mil
lions of citizens' band sets operating in North 
America it therefore must be a good thing 
and the rest of the world must follow. This 
theory that high numbers make anything 
desirable and good is a very interesting one. 
In North America we have millions of people 
with cancer, VD and all kinds of things that 
in my ignorance I thought were nasty. 

One problem of c.b. is the tendency ofsome · 
people to prattle away with no thought to 
logic or common courtesy; but then 
sometimes we get the same thing in a much 
older form of communication. 
C. Henry 
Pte Clare 
Quebec, Canada 

HAVERSINE FOR 
ANTENNA AIMING 
Mr A.M. Stephenson (June· letters) is in good 
company. It seems that few of my colleagues 
know what a haversine is. The haversine' 
formula. hav a = hav (b ~c) + hav A sin b 
sin c; together with its various rearrange
ments, is very useful for solving spherical 
trangles. (b~c) means the difference bet
weenbandc. 

The angles of such a triangle might be 
referred to as A. B. and C and the sides 
opposite them as a, b and c. The sides are arcs 
of great circles and are expressed as the 
angles subtended by each arc at the centre of 
the sphere. If the radius of the sphere be 
known the distances along the arcs may be 
calculated. Since the geographical mile cor
responds to one minute of arc along the 
equator it is convenient to leave a, b and c in 
angular form. 

It might be thought that the haversine 
formula requires the use of a special calcula
tor button but this is not so. Hav 9 = sin29/2 
and so any scientific calculator will do. The 
haversine is used to avoid ambiguity. Sin 93° 
entered on a calculator will offer 87° when arc 

sin is pressed but sin 93°12 squared and put 
through the reverse process returns one 
safely to 93°. The haversine is always positive 
because of this squaring process. 

While considering the matter of haversines 
recently I realised that manipulation of 
sin29/2 = %(1 - cos 9) leads to an algorithm 
for finding square roots; that is, that yin= sin 
arc cos (1 - 2n). This works well for values of 
n < 1. 2 yl375, say, is best considered as 
100yl0.0375. Can anyone suggest a use for 
this amusing ornament? 

Apropos of something quite different, I 
find that ·-

(n + 1). (n-1) 
yn =---sm arc cos---. 

2 (n + 1) 

Tbis, apart from being a good party trick, is 
equally useless. 

Perhaps it would be as well to state that the 
three points of the antenna aiming triangle 
are the points of transmission and reception 
and the north or south pole; whichever is 
convenient. 
P. Wadham 
Carshalton 
Surrey 

''SIMPLIFIED 
DISTORTION 
MEASUREMENTS" 
The late Mr Butler's article on distortion 
measurements (April issue) emphasizes the 
need for great care in the theory and practice, 
particularly when the distortion is small. As 
an oldie with experience in the design of 
wideband feedback amplifiers at r.f. and a.f., I 
learnt in the difficult days of valves and 
transformers the value of single-point earths 
to avoid spurious feedback due to mutual 
impedances and also to use local feedback 
loops sparingly. Thirty years ago such tech
niques made possible stable wideband 
amplifiers with over 60dB loop feedback over 
portions of the passband, but in those days 
we had the advantage of using pin-boards 
and not printed circuits but lacked the sim
plification due to transistors and 
transformer-less designs. Can anybody 
suggest a better method for seeking trouble 
due to improper earthing than to provide 
input and output sockets that are mounted 
close together on a sheet of metal? Mr Moir 
has drawn attention to similar bad practices. 
Mr Butler almost insists on the use of an 
isolating transformer as a cure but surely this 
only prevents troubles in one section of the 
system and problems due to poor earth 
techniques may well be causing troubles in 
other sections, necessitating the use of more 
transformers. No, the real answer is to 'clean 
up' the earth connections and only use 
transformers when such cleaning up is 
impractical or the other advantages of 
transformers are utilized. 

On our tv feedback amplifiers we used, and 
rejected, the self-oscillating method de
scribed because the additional feedback loop 
could produce instability and changes in 
performance. Consider Mr Butler's typical 
amplifier shown in Fig. 5. The feedback 
network has a gain of about 1/40 at the 
fundamental frequency and an effective Q of 
about 6, but as the author says "worse is to 
come". Assuming that the gain of the original 
amplifier was 40 L 0° atthe second harmonic 
frequency, the addition of the network will 
change this gain to about 40 -j5. I think the 
amplifier designer would be justified in cal-
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ling this a FB modification. 
The RC parallel-T network is not strictly a 

.three-terminal form of the Wien bridge since 
this bridge has two resistive arms. One can 
expect this T network to have a superior Q 
value - about twice - to the Wien bridge 
because in an equivalent bridge circuit all 
four arins contain RC combinations. 

In the table associated with the bridged-T 
networks some of the information is wrong, 
as can be seen by applying Bartlett's Bisec
tion Theorem to convert these networks to 
the lattice form. The sole reason for the 
presence of the resistance R is to compensate 
for the inductor loss resistance so that a 
complete null can be obtained. This is very 
important for low Q coils but the inclusion of 
these resistances alters the frequency of the 
null. In the case of the network using coupled 
coils the coefficient of inductive coupling is 
not unity and comes into the equation for the 
null frequency. 

Thus from the foregoing and for other 
relevant reasons I think that it is more 
rewarding to spend effort on 'cleaning up' a 
driving oscillator than to use self-oscillating 
techniques. A useful network for nulling and 
the measurement of harmonics is as follows : 

The use of a transformer can give a voltage 
gain which at low levels is always useful. The 
two halves of the centre-tapped winding are 
wound on together and high-permeability 
cores can be used. When R = 5.6woL; the 
relative output voltages are optimum and for 
the 2nd, 3rd, and lOth harmonics are respec
tively 0.5, 0.77, and 0.9. For spot frequency 
working this can easily be equalized. In 
practice the oscillator frequency and the 
variable resistor are trimmed to give the 
desired null. It is much easier to set this null 
than with a bridged-T network. 
F. G. Clifford 
Wynberg 
South Africa 

I fear that the article "Simplified distortion 
measurements" by the late Mr F. Butler 
(April issue) dismisses the Wien oscillator too 
hastily. It has many advantages - uncritical 
setting up, range changing etc. - so it 
deserves a second look. 

The author gives the correct transfer 
function (with K = !).for the network as 

e 1 

E 3 + j(n-(1/n)) 

but the oscillator takes the form of the Wien 
bridge, and the transfer function now be
comes 

H(n) 
K K 

2+K+j(n(lln)) 2+K 

K 

- 2+K '! +j(2+K) n 

n 2-l 

which is a notch filter with infinite attenua
tion at n = 1. Another form is 

S2 +(2 + K)wS + w2 

and the position of the poles depends on the 
value of K. By a judicious choice of K the 
circuit could be used at the designed gain of 
the amplifier, or to make life easier at a high 
gain (e.g. with K=O.Ol) which would result 
in amplified distortion and so easier meas
urements. 
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On the subject of the low cost digital 
frequency meter by Messrs Tooley and 
Whitfield (January and February) there may 
be difficulties for some constructors in a well 
thought-out design. 

There is no specification of frequency 
response for most c.m.o.s. devices, only 
typical performances being given, and quite 
the slowest device I have met is the 4049 
inverter which could, in one case, just 
manage 180kHz. The binary dividers also are 
suspect here. NAND or NOR gates are much 
quicker. Perhaps the easiest solution would 
be to change over to a crystal at 250kHz. 
Another point.is the input capacitance of the 
device, which varies significantly with the 
rail voltage at 5V. Around this figure it is easy 
to trim the frequency by small variations to 
the rail voltage, whereas at about 12V the 
frequency becomes much less voltage de
pendent. 

For a frequency meter I would recommend 
a separate voltage regulator for the oscillator 
circuit. 
Tim Hartigan 
Dublin 4 
Republic of Ireland 

SMALLER TELETEXT 
RECEIVERS NEEDED? 
I was interested to see the news item on the 
disappointing sales of teletext tv receivers in 
the July issue and the editorial comment on 
this subject in the August issue. 

I wonder if this is due to the fact that the 
manufacturers treat teletext facilities as an 
exotic gimmick available only at the very top 
end of the market. I have enquired in several 
places about renting a set with teletext but in 
order to have the decoder I would also have 
to lumber myself with an obscenely large 
26-inch colour tv receiver, ultrasoriic con
trols and a king's ransom in rental fees. 

If teletext were available on a compact tv 
set I would get one tomorrow and I'm sure a 
l9t of other folk would too. 
Charles G. Brewster 
Brockley 
London SE4 

T,H.D. MEASUREMENT 
AND SOUND QUALITY 
I was somewhat dismayed to see in your July 
issue, yet another article describing methods 
of measureing harmonic distortion of the 
order of 0.00001%. Mr Linsley Hood and the 
late Mr F. Butler (April issue) have produced 
two well thought-out methods of measuring 
t.h.d. but without questioning the validity 
and usefulness of the technique in the first 
place. , \ 

In the audio field percentages of distortit;m 
have very little relation to the purity of the 
perceived sound. Unless the figures are 
weighted in relation to the harmonic struc-

ture of the distortion, the results are mis
leading to say the least. An amplifier with a 
'spikey' 1% crossover distortion will sound 
quite different from one with 1% second 
harmonic distortion. It is true that t.h.d .. 
measurements at high frequencies can indi
cate problems of slewing - induced distor
tion but· the correlation is not straightfor
ward. 

The present popularity of valve amplifiers, 
with their distortions in the 1% region, indi
cate that harmonic distortion alone is hardly 
a reliable criterion on which to judge the 
sonic performance of an amplifi~r. There are 
many other parameters in my estimation 
worthy of such detailed attention as is cur
rently given to t.h.d., among which in power 
amplifiers are: dynamic power supply rejec
tion; intermodulation with power supply 
ripple; variation of output impedance with 
(a) frequency, (b) output voltage; and 
dynamic shifting of the working point 
(dynamic offset). 

I hope in future to see some designs that 
have a wider understanding of the mechan
ism of hearing. 
Brian E. Powell 
Crimson Elektrik 
Leicester 

INTERFERENCE FROM · 
ELECTRONIC IGNITION 
Mr Whitehead does not describe the nature 
of the interference from which he suffers 
(May letters), but a note of my efforts may be 
of interest. My problem was both impulse 
noise from the discharging of the reservoir 
capacitor and whine from the inverter. My 
system is a home-built affair but is fairly 
representative in operation. 

It is important to understand that the 
primary and secondary current in the igni
tion coil both pass through the wiring to the 
ignition switch and return to chassis through 
the battery (Fig. 1). Thus it is clear that a car, 
radio will inevitably be connected to a noisy 
supply line. The actual route taken by the 
noise, current may be quite complex and 
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involve stray capacitances and inductances 
in the vehicle's wiring loom. Clearly, then, 
the interference must be suppressed at 
source. 

The problem in my case was quite severe 
and the cure was complete. The lead to the 
coil primary was screened, this being earthed 
inside the box containing the electronics. All 
the other leads leaving the box were de
coupled with O.l11F capacitors. The 12V sup
ply to the coil and to the electronics was 
passed through a filter as shown in Fig. 2; this 
filter was housed· in a separate die-cast box 
and mounted close to the coil. 

The performance of this arrangement is 
excellent. Only a trace of impulse noise 
remains at the high frequency end of the 
medium-wave band, and this disappears 
when the aerial is retracted; Ajust audible 
trace of inverter noise (a rapidly modulated 
whistle) is apparent on weak long-wave 
signals. 

The car radio used here is of the "che~p 
and cheerful" kind and is plagued by images 
and other spurios responses. The cure for this 
has been a two-section L-R low-pass filter at 
the base of the aerial, with a cut-off 
frequency of 1.8MHz. This also gives some 
relief from noise from other vehicles and 
neon display lighting. 
T. H. Woolner 
Harpenden 
Herts 
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