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South African Radio League

HOOFKANTOOR
POSHUS 3911 @ TELEFOON 43-4441%
KAAPSTAD 8000

HEADQUARTERS
P.O. BOX 3911 @ TELEPHONE 41 444)
CAPE TOWN 8000

RAS/el 12th November, 1982

Dear O.M.,

COMMERCIAL TRAFFIC ON AMATEUR BANDS

Council has received distressing news concerning a breach
of the Regulations in respect of Commercial Traffic by
Radio Amateurs in South Africa.

Some examples heard on 2-metres:

1. "Please ‘phone 'so-and-so! and tell him I will be
tate for my appointment."

2. "John, I am at our exhibition stand but get tihrough
to Mr. van der Merwe and make sure he brings ali the

brochures covering the models ..., % etc. (fictitious
names used).

3. "Go and see Mr. ‘'so-and-so', he is a gcod prospective
customer. He 1s interested in ..... product because
AL (QSO includes long spiel on the merits of

the product).

4. "Please get ..... to ‘'phone the ..... Hotel and make
sure my booking is OK, as I will be arriving late."

5. "I am stuck on the ...... Road. Phore ..... Garage
and get them to tow me in."”

6. "I am standing next to .... Brickworks' lorry. His
wheel has dropped off. Please 'phone Mr. c...  at
...... (telephone)".

and many more. Many transmissions similar to the examples
above are continually being repeated by the same people.

Our regulations are very clear on this subject and if
we, as Radio Amateurs, are unable to curb this practice,
the PMG will surely step in an enforce the Regulations,
and all of us will suffer in the end.

If you hear this sort of traffic on the air, please notify
Headquarters of date, time, c¢all-signs and brief content
of the QSO, before it becomes too late for the South African
Radio League to act on behalf of all Radio Amateurs.

We MUST maintain a high standard.

Yours singerely,

SOUTH! :C Lji//lo LEAGUE
/ 7 s .

R.A. STRAT ORD ZS1RO
HON. SECRETARY.

Suid-Afrikaanse Radioliga



lan Sinclair

BAUDOT — the name might ring a few
belts if you are into computing: drop the
last two letters and you get baud, which
is a unit for the speed of transfer of infor-
mation. The old-fashioned teleprinter,
for example, operates at a rate of 110
baud, but a modern cathode-ray terminal
may work at 2400 baud or higher. Hav-
ing established the connection, let’s look
at the story of J. M. E. Baudot.

Jean Baudot was born in 1845 at
Magneaux in France, and you will search
in vain for details of his early life, unless
you are prepared to look through a fairly
large library. You won't find his name
mentioned, often; it's the usua! problem
— a brilliant engineer whose name has
entered our language hardly gets a men-
tion, even in his own country.

He seems to have had the conven-
tional schooling of the French middle
classes at the time, which was, inciden-
tally, one of considerable social unrest,
with minor revolutions breaking out all
over Europe. His firm interest, from the
time that he left school, was the growing
technology of the electric telegraph, and
it was to this that he turned his attention
when the time came to earn his own liv-

ing.
Dots and Dashes

In these early days, the universal code
for telegraph use was Morse code,
which relies on the use of two types of
electric impulse, a long (dash) and a
short (dot) — the form of the code is
shown in Figure 1. Now there is nothing
wrong with this as a code, anditis used,
to a limited extent, to this day, but it was
devised in 1832, long before electrical
communications began to evolve into
the systems that were beginning to be
commonly usedin the 1870s. Baudot, in
particular, thought that the use of Morse
code was very restricting. In 1874, he
was working on the development of
what we now call time-multiplex
telegraphy, which allowed one telegraph
line to carry several sets of messages

Jean Baudot

between different sets of transmitters
and receivers, with no interference bet-
ween the signals. The system that he
was working with was a completely
mechanical one; each signal source was
connected to a separate contact of a
group arranged in a circle, over which a
revolving contact, like the brush of a
dynamo, revolved at high speed, con-
necting each contactin turn to the single
telegraph line. The current return was
through the earth, which is why we use
the term “‘earth’’ to mean current return
path to this day. At the receiving end, a
similar arrangement. was used to con-
nect the signals from the telegraphline to
the different receivers but obviously, the
sytem could operate correctly only if the
motors driving the rotating contacts
were synchronised.

Another of the problems of using this
systemn with Morse code was that each
dash was liable to be broken up, by the
action of the rotating brush, into a series
of dots, ondifferent channels; unless the
speed of the brush was varied, so that it
spent more time on a contact transmit-
ting a dash than on one transmitting a
dot, it inevitably scrambled the
message. Many other people, at the
time, were trying to synchronise the
movement of the rotating brushes to the
varying dots and dashes of Morse code,
but Baudot came up with a completely
different answer.

DoT DASH
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Figure 1. International Morse Code. The
length of the pulse determines the
meaning — dot or dash.



A name to ring
bells with.
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Figure 2. Early multiplex telegraphy.
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Figure 3. The modern 5-bit code. The
bipolar version (top) is preferred because
the difference between signal levels is
easier to detect. This signal later
became standardised as RS232.

Digital Codes

His approach was to use an entirely dif-
ferent code, one which used what we
would now cail digital signals — on and
off — as distinct from the Morse code
signals of ‘long’ and ‘short’. The impor
tant point about Baudot’s signals was
that they were separated by equa/ time
intervals. For example, if we take the
two Morse signals, R (. —.) and S
{...), the time between the first and
last dots of each letter is not the same,

because the middle dash of the R takes
about three times as long as the middle
dot of the S. Baudot devised a new
5-digit code, using pulses and spaces of
equal length, so that the time needed to
transmit a five-character message was
always the same. This was the
breakthrough that multiplex systems
needed because the speed of the
rotating contact (commutator) could
now be synchronised to the pulse rate of
the code. .

Baudot patented his five-unit code in
1874. Five digits gave a choice of 32
characters, so that the early Baudot
codes allowed the transmission of the
letters of the alphabet (upper case) plus a
few punctuation marks and operator
signals (eg, BELL), but no digits. A later
version of the code used seven digits and
it is this version which has evolved into
the ASCIl seven-bit code that is used
almost universally in computers.

The Baudot code was a major step
forward in telegraphy because, as well
as permitting more efficient multiplex-
ing,it also permitted the faster develop-
ment of the logical accompaniment to
multiplexing — mechanical methods of
sending and receiving telegraph signals.

The transmitter was primitive — if the
operator released the key too soon, the
wrong character would be sent — but it
was a step forward from manual
transmission. It was soon superseded by
other methods.

Baudot's equally ingenious receiver
used a method that was to remain cur-
rent right up to the time when fully elec-
tronic printers were developed. It can
still be seen, with some modern im-
provements, in some Telex terminals. it
all looks like a mechanical nightmare —
and anyone who has tried to get an old-
style teleprinter going will agree thatit/s.
Baudot’'s work vastly improved the rate
at which data could be transmitted, and
the principles which he established arein
use to this day, although the methods
have changed — for the better! Baudot
code was not entirely logical and it was
improved by Don Murray in 1803, so
that the modern 5-bit code and its 7-bit
successor are often known ¢ Murray-
codes rather than Baudot codes. The
principles, nevertheless, are those of
Baudot, and a good reason for immor-
talising his name in the term, ‘‘baud

rate’’.



A high gain, directional microphone,

ideal fOI’ nature stUdieS, Hobby Electronics, December 1982

THIS is one project where the
mechanical work is greater than the
electronict The Big Ear consists of an
omnidirectional microphone insert
mounted in a length of common,
garden variety 2% '’ PVC pipe, and a
simple two-stage ampilifier circuit. It
was originally designed for recording
or listening to the sounds of wildlife;
however, the prototype has also
proved useful as a stethoscope, and
for listening in to distant conversations
(be warned — the listener may not
always like what he.hears!}

The length of pipe serves two
purposes; first, it acts as a resonant
cavity with many resonant frequencies
extending from a few hundred Hertz
right up to the top of the audio band.
Any pipe or tube has a fundamental
resonant frequency which is a
function of its length, and it is also

resonant at overtones (harmonics) of
the fundamental frequency. In general,
the fundamental frequency, f, of a
pipe which is closed at one end is
approximately equal to c/41, where |

is the length of the pipe and c is the
velocity of sound (330 metres per
second, for most purposes). Thus the
tundamental frequency of a pipe
0.25m long will be at 330 Hz; the
overtones produced by a closed pipe
occur only at odd harmonics, therefore
resonant peaks will also occur at 990
Hz (3f), 1650 Hz (5f}, 2310 Hz (7f)
and so on. The effect of these
resonances is to accentuate any sound
at those frequencies, increasing the
gain of the system at specific points in
the audio spectrum. The length of the
pipe specified for this project has been
arrived at after considerable
experiment, and provides good results
with minimum undesirable side-
effects.



Second, the pipe provides a useful
measure of directivity, due to
diffraction effects. Diffraction is
simply the change in direction of
sound when it passes around an
obstacle. The degree of bending
depends on the ratio of the A
wavelength of the sound to the size of
the obstacle and is greatest when the
size of the object approaches the
wavelength of the sound. In general,
long wavelengths (bass frequencies)
bend more easily because few
everyday obstacles are more than
about one metre long (the wavelength
of a 100 Hz note, for example, is
about 3.3m). The higher frequencies

bend less easily and therefore are
more directional, since they are
reflected by common-sized obstacles
rather than bending around them.

in the Big Ear, the pipe tends to
‘hear’ only those mid-range and high
frequency sounds coming from
directly in front, whereas sounds from
the sides or rear will be rejected
because they cannot bend around the
cdges of the opening. At low
frequencies, however, the tube has no
effect and so the response of the
system reverts to that of the
rmicrophone insert, ie omnidirectional.
To prevent these frequencies from
being transmitted through to the
output, the response of the amplifier is
rolled off at the bass end. Overall, this
combination of techniques gives a
back-to-front ratio of 2:1

The Big Ear is designed to be hand-
beld, and for this purpose, a standard
2%:" pipe clip serves quite well as a
handle in normal use; it will also do as
a tripod mount, 'should that be
required.

The amplifier section has two
outputs: a headphone socket for
monitoring purpases and a % jack
socket for connection to the line input
of a tape recorder.

The Circuit.

The circuit (Figure 2) consists of two
op-amps contained in a single TLO82
IC package. The circuit can be split in-
to two sections: a voltage amplifier
and an output buffer.

Starting at the input (where else?},
notice that the microphone has three
connections to it. This is because it is
an electret insert which contains a FET
preamplifier to provide a low im-
pedance drive from the high im-
pedance microphone source. Thus, it
must be connected to the supply rail
via R1.

The input from the mic 1s fed to
the non-inverting { — ve} input of iC1a.
The value of the coupling capacitor,
C1, is chosen to filter out the very
low frequencies generated by handling
the unit. Otherwise, these would
create low rumbling sounds which
would seriously interfere with the per-
formance, especially at high gamn set-
tings! The voltage gain of this stage,
set by the ratio of the values of R4
and R5, is x1000.

The Big Ear was intended to be
portable, and therefore a dual supply
system, positive and negative rails,
was not suitable because of the extra
battery requirements. instead, a half-
supply voltage reference is created by
the resistive divider network R3 and
R6. The junction of the two resistors
is bypassed to OV by C3 to remove
any noise from the signal.

The full gain of the first stage is
not always required (the results could
be ear-splitting), so the output from
IC1a is coupled to the buffer stage,
IC1L, via a volume control, RV1;
coupling capacitor C2 is chosen to
roll-off the bass response. IC1b is set-
up as a unity gain amplifier; its output
is at a low impedance and is sufficient
to drive an ordinary set of headphones
or the input circuit of a tape recorder,
via socket SK 1. Blocking capacitor C4
is included to prevent the DC level at
the output of IC1b from reaching the
load.

Construction

As the circuit is so sumple, it was
decided to buiid it on Veroboard; the
usual precautions concerning layout,
track cuts and solder bridges apply!
Pay particuiar attention to the correct
orientat:on of the electrolytic
capacitors and the IC.

When the board is assembled, at-
tach flying leads about 9’' long to
each of the off-board connection
points. Next comes the mechanical
assembly.



Mark out and drill the mounting
holes as shown in Figure 4. These are
easily made — but the slot for the
slide-switch will cause greater pro-
blems! Carefully drill 4'* holes at each
end of the slot, then file it to shape. A
smali flat file will be useful for
finishing the task. Although the box
cut-out for the microphone is shown
as a square, this can be drilled out o
3/8" clearance, the size of the
microphone insert.

Lastly, the wooden disc which
holds the mic insert, and to which the
length of 2% "’ pipe attaches, must be
cut out; the dimensions are shown in
Figure 4. Preferably, the disc should
be cut from a solid piece of wood; the
pipe is held by screws into the sides
of the,disc, and chipboard has a ten-
dancy te fall apart if used in this
fashion.

After the parts have been made,
the Big Ear can be assembled. Mount
the sockets, poteniometer and
Veroboard; the mic insert should be a
tight fit in the 3/8°' hole through the
centre of the wooden disc; giue it if
you must, but the arrangement then
becomes somewhat permanent! The
disc itself is attached to the box by
two small seif-tapping screws, and the
pipe can then be screwed onto the
disc with three or four self-tappers.
Finally, the flying leads should be con-
nacted as shown in Figure 3; the bat-
tery should be fixed to the base of the
box with a piece of double-sided tape
or Biu Tack, to prevent it rattling
around inside.

At this point, the Big Ear is ready
to use. Switch on and try it. There will
be silence for a couple of seconds,
then it should burst into life.
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Figure 4. The mechanical details.

SEMICONDUCTORS
ICT .. TLOB2

dual op-amp

MISCELLANEQUS
SKT. .. ...... %' stereo socket
SK2. ... .. .. %' mono socket

Small ABS case, approx. 80 x 60
x 40 mm; omnidirectional electret
microphone  insert; 0.1
Veroboard, 50 x 38 mm (20 holes
x 15 strips); slide switch; PP3 bat-
tery clip; PVC pipe, 254 x 63 mm
(10" x 2%""); wire, solder etc.
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Figure 2. The internal circuitry of the Big Ear.
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P KENWOOD

TR2500

The TR-2500 is a compact 2 meter FM

handheld transceiver featuring an LCD @

readout, 10 channel memory, lithium battery KENWOOD
memory back-up, memory scan, pro-

grammable automatic band-scan and Hi/Lo

power switch.

Kenwood's TS-930S HF transceiver.

hygain

DAIWA POWER
METERS

CNS540 CNS20

50MHz - 150MHz 1.8MHz - 60MHz

SUMMIT DISTRIBUTORS

305 Main Street Tel. 29124
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