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Centenary Rethink
The RSGB Centenary celebrations have led Data
Modes columnist Mike Richards G4WNC to think
hard about the lessons the early days of our
hobby have for its future!
Over the past year my wife, Elaine
G4LFM, has been sorting and compiling
the RSGB’s archive of radio related
information. The result has been some
extremely interesting presentations as
well as a detailed book covering the first
100 years of the RSGB. As part of this
exercise, I have been helping process
some of the photographs and have
enjoyed reading the amazing stories of
the pioneering days.
The highlight of the Centenary
celebrations was the Open Day at
Bletchley Park followed by the formal
dinner in the evening at Horwood
House. The after-dinner speaker for
the event was Futurist Peter Cochrane
OBE G3RVC and he certainly inspired
me to take another look at our hobby. As
a result, I’m going to use this month’s
column to run through a few thoughts
I’ve had about how we can change our
approach to keep the hobby alive and
make Amateur radio interesting and
exciting.
Looking back at the archive material,
there were many instances where
Amateurs were in heated debate with
the Postmaster General as they pushed
for more bands or increased access or
use of those bands. The common theme
of all the early stories was the problem
solving work that was being undertaken
by Radio Amateurs.
It seemed that most Amateurs were
working on solving problems of one sort
or another. Many of the Amateurs were
also employed in or running the early
communications businesses so their
work as Radio Amateurs helped the
communications industry of the day to
flourish.
Many of the systems we use today,
were a vital part of the experimentation
process. For example, QSL cards
carrying reception reports provided clear
evidence of a system’s performance,
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be it a new type of antenna or a new
modulation system. Looking at Amateur
Radio today I can see that our hobby
has largely moved away from the
problem solving ethos and is in danger
of becoming just another consumer of
radio bandwidth. I appreciate that there
are pockets of activity where Amateurs
are still working on new developments
but they now tend to be in a minority.
Personally, I have been a radio
and electronics enthusiast since my
early school days but I didn’t enter
Amateur Radio until the 1970s as
G8HHA. However, I was very quickly
disillusioned as, at that time, everyone
seemed to be dumping their homemade kit in favour of ready built
Japanese radios that I couldn’t afford.
As a result, I quickly left the hobby
and started experimenting with home
built computing systems. I didn’t return

to the hobby until about 1983 when I
had become interested in connecting
computers via radio linking.
My licence gave me the opportunity
to experiment by adapting ex-BT
landline modems to work over full
duplex v.h.f./u.h.f. radio links. I can still
remember the fun we had connecting
my UK101 Superboard computer to
G6NLC’s Z80 computer. The strange
noises on 2m and 70cm caused a bit
of a stir with a few local Amateurs but
we at least proved the system could
work and learnt a lot about designing
duplexing filters in the process!
The knowledge I gained from
this experimentation was then used
back at my job in BT where I led
the development of a new low-cost,
local area network (LAN) that was
subsequently used for speeding
customs clearance in many UK ports.
Problem Solving – Data Modes
There have been many examples of
problem solving being applied to data
modes. A classic example was Peter
Martinez G3PLX’s development of
PSK31. Peter set out to develop a
better way to handle keyboard QSOs
and he did an extremely fine job, as can
be seen by the popularity of the mode
today. Not only does PSK31 use a very
narrow bandwidth but the data rate is
just right for typed QSOs.
I appreciate the use of the faster

Fig. 1: The user interface of ROS is well designed and the Internet linking makes it easy to find other active
stations.
Practical Wireless, October 2013

and wider bandwidth PSK63, is on
the increase but that seems to be
driven by the extensive use of prerecorded macros for ‘rubber stamp’
QSOs. Because of this, I feel it’s a bit
of a waste of the additional bandwidth.
Another good example of problem
solving is Joe Taylor K1JT’s WSPR
(Weak Signal Propagation Reporting)
operating mode. This mode is an
excellent system that can be used to
research propagation conditions whilst
having minimum impact on other band
users.
When it comes to some of the more
sophisticated MFSK (Multi Frequency
Shift Keying) data modes, we have
many excellent systems available, all
with broadly similar performance, but
no protocol for making use of them. At
the time of writing, ROS seems to be
the most prevalent system, primarily
because the user interface is well
designed and the Internet linking makes
it easy to find other active stations (See
Fig. 1).
Good Signal Paths
However, many ROS QSOs take place
over good signal paths where PSK31
would be at least as effective and
consume a fraction of the bandwidth.
We have also restricted our flexibility
with band plans that package different
modes into separate band segments.
In an ideal set-up we would have a
protocol that would allow a struggling
PSK31 link to automatically change
over to a more robust mode such as
Olivia to maintain the link. This is the
principle behind commercial adaptive
modems such as the very successful
SCS Pactor system.
Without this agreed adaptive
changeover between modes, the simple
systems prevail and the excellent work
of many developers lies unused. The
solution could be as simple as creating
wrapper software around a popular
program like FLDIGI that could monitor
the link quality data and automatically
manage the changeover to a more
robust mode when the going gets tough.
So, if you have a few programming
skills or know a few capable youngsters
why not have a crack at this? The
source code of FLDIGI is available
online so it shouldn’t be too difficult a
task!
Problems With PLT
Today the most talked about problem
facing radio Amateurs and other
h.f. users is the interference being
generated by the rapid spread of PLT
devices. Whilst I fully support the
RSGB’s efforts to fight these devices
Practical Wireless, October 2013
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Fig. 2: Simplified overview of spread spectrum
generation.

Fig. 3: This is the £7 STM32 development board.

and improve regulation, the simple
fact is that PLTs are already out there
in huge numbers and no amount of
regulation will get rid of them! It’s clear
that we need to find another way to deal
with PLTs.
As far as I can see, there are two
basic routes we could take to handle
the PLT noise problem. The first is
to develop communications systems
that can work with the noise and I’ll
come to that later. The other is to make
PLTs obsolete by developing a much
better solution to the problem that PLTs
attempt to solve. With a better solution
PLTs will gradually be removed as users
upgrade to the new improved system.
The problem for us therefore
becomes how to wirelessly connect
devices in the home at Gigabit per
second speeds and at low cost. I
don’t have the answer yet but one of
the routes must be to look at some

form of s.h.f. or optical networking as
huge bandwidths are relatively easy to
achieve at these high frequencies.
Work Through Noise
When it comes to finding a way to
work through the noise, one answer
may be to adapt or hack the CDMA
(Code Division Multiple Access)
systems employed so successfully in
mobile phone and Bluetooth networks.
CDMA is a form of spread spectrum
communication where each station or
channel is assigned a unique code that
is used as a seed for a pseudo random
number generator (PN).
The output of the PN is mixed with
the data signal and used to spread
it over a much wider bandwidth than
normal (Fig. 2). An alternative is to
use the PN code to control frequency
hopping to spread the signal over a
wide bandwidth. These systems enable
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Fig. 4: A Freescale development board.

signals to be transmitted below the
noise floor and achieve a process gain
equal to the total occupied bandwidth
divided by the bandwidth of the original
signal.
If we were to spread a PSK31
signal over a 100kHz bandwidth we
would expect to see a processing gain
approaching 70dB! Other users can
continue to operate conventional modes
on the same band because the spread
spectrum signal shows itself as a very
small increase in the band’s noise
floor. For this to work in an Amateur
environment, we could assign a set of
public PN codes that would be used to
channelise a band segment for spread
spectrum users.
If we follow this route there are a few
taboos to kill off, as spread spectrum
has a bad name as a clandestine mode
and is banned from the h.f. bands.
That shouldn’t stop well-intended
experimentation as progress is usually
accompanied by some healthy rule
challenging!
Development Tools
To make some of my suggestions a
reality we need a few development
tools to help us and now is a very good
time as there are so many great tools
available at very reasonable prices. One
of the tools that I’ve discussed here
a few times already is the Raspberry
Pi microcomputer but there are lots of
other solutions. For many tasks the
Arduino series of microcontroller boards
are both reasonably priced and readily
available with lots of add-on boards to
extend their functionality.
Less talked about, but equally
useful, are the numerous 32-bit ARM
development boards that are available.
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I’ve used the STM32F0Discovery
series from Farnell (Fig. 3) and these
are great value with a price tag of
around £7 and come complete with a
separate development board for adding
your own circuitry.
The STM32 boards also have free
programming software with lots of
examples to help you get started. The
Freescale FRDMKL25Z board (Fig. 4)
is another excellent system that comes
with connectors so that you can use
Arduino expansion boards (shields).
The Freescale models also link with
the Mbed website www.mbed.org
where you’ll find online programming
software and ‘drag and drop’ loading of
your programs. The Freescale 25Z kit
sells for just under £9!

However, the real gems for
development of new systems are the
Complex Programmable Logic Devices
(CPLD) and Field Programmable Gate
Arrays (FPGA). The CPLD such as the
one used in the Guzunty Pi interface
I mentioned last month are extremely
powerful, easy to program and very
cheap at about £2 each. The free
software for use with the CPLD lets you
design the device by drawing a circuit/
logic diagram and the software turns
this into instructions and programs the
chip (Fig. 5).
Field Programmable Gate Arrays
are more advanced devices that
include extremely fast processing
blocks that are ideal for use in digital
signal processing tasks. They are,
perhaps, more difficult to use than
CPLDs, but the programming software
is continually improving so, I can see
these becoming ever easier to use
over time. The great thing about all
these new development tools is they
simplify the construction of relatively
complex systems making them ideal
for experimenters.
Call For Action
The point of my musings this month is
to get you thinking about what we can
do in Amateur radio to start moving
forward and pushing the barriers. By
opening our minds and finding problems
to solve we can re-kindle some of that
pioneering spirit and make radio an
exciting field to work in. If we manage to
accomplish that, the youngsters will be
banging on the door to join in! 
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Fig. 5: A shot of the complex programmable logic devices programming software.
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