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MEETINGS
Visitors always welcome
The Society holds its full meetings on the
1st and 3rd Monday of each month at
Old Swinford Hospital School
Heath Lane
Stourbridge
(8.00pm – 10.00pm)
Additionally the shack is open during the same times on the
intermediate Mondays

Telephone Enquiries to :Hon Secretary
John Clarke M1EJG
(01562) 700513

All correspondence/enquiries should be
addressed to the Hon. Secretary :STARS
c/o The Mill House
21 Mill Lane
Blakedown
Kidderminster
DY10 3ND

Or by e-mail to :honsec@g6oi.org.uk

STARS Web Site URL :www.g6oi.org.uk
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MESSAGE FROM THE PRESIDENT
The year started off with the first session giving a refresher course to the three Duke of
Edinburgh students who didn't quite pass the foundation exam. This took place again at Nick's
Computer shop in Quarry Bank. Meeting 2 of the year was the foundation exam and I am pleased
to say that two of the three girls passed. The third is planning to take the exam again, we just
need to arrange a date (and a venue!)

The talk on Monday 18th Jan was by Tim, who told us about the group 4x4 responders, the
biggest group you have never heard of. website at http://westmidlands4x4response.org/ some nice
videos also accompanied the talk
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The flashing orange lights mentioned and demoed can be found at
http://www.amazon.co.uk/MegaFlare-Emergency-Flashing-WarningRechargeable/dp/B012E4OJWE/ref=sr_1_2?ie=UTF8&qid=1453223807&sr=82&keywords=flashing+orange+light
It looks like this is a rechargeable version, the one Tim had used a non standard size battery. I am
sure there are other similar ones on the market.

Forthcoming Events
February (15th) sees the Annual Constructors Competition and the newly formed Annual Quiz. To
enter the Constructors Competition your entry needs to be with something you have built by
yourself within the last year, preferably radio related but doesn't have to be! Subject to at least 3
entries then the prize is 50% off next years membership! Also I have prepared a quiz of 30
questions. Again the prize for the winner is 50% off next year's membership.
The AGM is fast approaching and takes place on Monday 21st March. Please highlight this in your
diary and make every effort to attend. It's your society and your chance to have your annual say in
the running and who will run the society for the next year. At least 12 members need to be in
attendance before the meeting can go ahead.
As I have previously said I will be standing down as President; also I know Adrian, Newsletter
Editor wishes to pass the keyboard over to new blood!
Monday 18th April 2016 - Giles Herbert G0NXA, DRM54 (RSGB area representative) will be
in attendance with his official RSGB hat on. If you have any questions for him then please send
them to Hon Sec John.
James (G7HEZ) President
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SEEN ON THE INTERNET
This item has almost nothing to do with radio, but fellow Stars club member Jim (G4WAO)
brought the item to my attention. The article had been brought to his attention by his Australian
colleague Dom Bragge VK2JNA.
I don't know if you are the sort of person who reads the obituaries, but if not you may be missing
out. An incident took place in May 1941, long before the days of “Health and Safety” and
concerned an encounter between Atlantic Convoy OB138 and German submarine U-101. U-boat
Commander Fritz-Julius Lemp had fired his second torpedo at convoy OB138, but had failed to
notice the presence of the corvette Aubretia which counter-attacked by depth charging U-101
which was damaged and subsequently had to surface. The German crew were forced to abandon
ship.
The obituary notes that it was the job of Lieutenant Commander David Balme to board the
stricken submarine and to “Get whatever you can, charts, wireless settings, books”. Balme and
his party were able to salvage a naval enigma machine complete with daily settings. Rather than
spoil the story :Google “Telegraph Lieutenant Commander David Balme obituary” for the Daily
Telegraph obituary and full account of the story.
There was a dramatised American film version loosely based on the event called U-571.
Lieutenant Commander David Balme died on January 3 rd 2016.
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GLONASS - GLObal Orbiting NAvigation Satellite System

Thanks to Pavel Kolotllov for permission to use the above picture. The
copyright of the above picture belongs to Pavel Lolotllov.
"CeBit 2011 - Glosnass-K Satellite Model 11" by Patrick G. - Flickr: CeBit 2011 - Glosnass-K Satellite Model 1:1.
Licensed under CC BY-SA 2.0 via Commons - https://commons.wikimedia.org/wiki/File:CeBit_2011_-_GlosnassK_Satellite_Model_11.jpg#/media/File:CeBit_2011_-_Glosnass-K_Satellite_Model_11.jpg
Copyright restrictions limited what picture I could use for this article. If you Google “GLONASS-K images there are
some spectacular pictures which show much more detail of the aerials carried by a GLONASS-K satellite. The
ongoing electrical power is supplied by solar panels and nickel-hydrogen batteries.
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Introduction
When Satellite Navigation is mentioned, most immediately think of the Global Positioning
System operated by the US Department of Defense initially known as Navstar. In this article, the
US Department of Defense Global Positioning System will be referred to as GPS and generic
global positioning systems will be referred to as gps or global positioning systems Essentially a
global positioning system has a military purpose and, despite the cost involved many
governments want their own systems. China has a system called Compass/ BeiDou, India has
IRNSS (Indian Regional Navigation Satellite System, the European Union has Galileo and
Russia has GLONASS. As at February 2016 only Russia and the USA have systems giving
worldwide availability. For worldwide availability a system requires sufficient operational
satellites to ensure that four satellites are visible at any time. If you are wondering why this is so
then you should refer to “How does GPS work?” at the end of this article, otherwise continue
reading.
The development and deployment of a global positioning system requires considerable cost and
long-term commitment. Deployment of a system can span decades and the later satellites will
show considerable differences as expertise increases and improvements are incorporated.
GLONASS
Back in the Boris Yeltsin era (1991-1996), GLONASS was subject to funding cuts following the
break-up of the Soviet Union. Satellites have a usable life and one of the limiting factors
governing the life of a satellite is the amount of fuel they can carry. The fuel is used amongst
other things for correcting changes in satellite orbits that gradually drift over time. Early gps
satellites could have a life expectancy of around four years (seven years life expectancy as at
2016). Clearly if GLONASS was neglected it would deteriorate rapidly.

Deployed GLONASS Satellites for each Year

The economic fortunes of post Soviet Russia have waxed and waned in recent years and oil and
natural gas sales have helped to boost the economy. After Vladimir Putin came to power
GLONASS funding was increased, and from 2001 was at one point accounting for around one
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third of Russia's space budget. By 2010 GLONASS had 100% global coverage.
Both GLONASS and GPS initially limited precision availability and military users enjoyed a
higher precision than civilian users. In 2000 President Bill Clinton announced that the higher
precision GPS would be made available for civilian users. In 2001 Vladimir Putin made a similar
announcement with regard to general availability of higher precision GLONASS signals. I have
searched and I am unable ascertain the rationale given the considerable expense incurred by the
USA and Russia. Both maritime and aviation users would clearly benefit. Tracking movement by
rail and road may also provide commercial advantages.
Wider acceptance of GLONASS
GLONASS and GPS have differences and are not interoperable. GLONASS has 24 functioning
satellites with 8 satellites in three orbital planes. GPS has 4 satellites in 6 orbital planes. GLONASS
operates at the lower altitude of 19,140 Km whereas GPS has a higher altitude at 21,200 km. By
2010 there were few consumer devices that used GLONASS inside Russia and use of GPS
equipment was more prevalent. To encourage Russian domestic use of GLONASS, Russian Deputy
Prime Minister Sergei Ivanov proposed an import duty on gps devices entering Russia that were not
capable of using GLONASS. Leverage was also applied to Ford and Toyota, which have
manufacturing facilities within Russia to support GLONASS. Presently (2016) almost all phone and
PC manufacturers support GLONASS including Apple, Samsung, LG, HTC, Sony Erricson,
Huawei, Motorola, Blackberry etcetera. Often both GPS and GLONASS are supported on the same
device and this can improve initialization times. For example the signal from a gps satellite will be
orders of magnitude weaker than the signal from the local mobile phone mast. The problem of
weak signals can be compounded in the case of mobile phones, by antennae which prioritise
compact design over efficiency. As GPS and GLONASS operate on different radio frequencies
supporting either system may give an alternative in adverse reception conditions
GLONAS Signals
GLONASS transmits signals in the L1 and L2 sub-bands with frequencies between
and

1598 MHz to 1609 MHz in the L1 Band using high and standard precision
1242 MHz to 1251 MHz in the L2 Band using High and standard precision

As stated in the introduction satellites evolve over time. The older generation GLONASS-M will be
replaced by GLONASS-K satellites, which will in turn be replaced by GLONASS-K1 satellites and
in 2015 by GLONASS-K2 satellites. Note that there will be standby satellites waiting to be
deployed in case an existing satellite reaches end-of-life so one can't just deploy the next generation
of satellite. Other changes which are being implemented in satellites over time are change of
signalling from FDMA to CDMA and additional use of different parts of the L Band ( frequency
range 1GHz to 2 Hz ). Note that the L in L Band stands for Long in this case, even though it is 1
GHz and above! There should be some level of interpretability between GLONASS and the
European Space Agency Galileo System when it eventually comes into operation.
How does the Satnav Work?
Skip to the Footnote section if you have already read this and the following section.
There is an initialisation that takes place when the Satnav starts up. This starts by finding what
satellites are visible. If the Satnav's aerial is situated inside the car then fewer satellites are
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detectable than if the Satnav utilises a purpose built aerial mounted on the roof of the vehicle. This
is because the signals are attenuated through the vehicle's metal roof. Initialisation time can be
variable and this is dependant on whether data from a previous start-up is still valid. If the start-up
data is still valid or partly valid this will simplify the start-up process. A moving vehicle can also
increase initialisation time as data transmission receive errors require that satellite signal acquisition
process needs to be repeated.
As far as the civilian user is concerned, data is received from the satellite’s transmitter and no data is
sent back to the satellite. Your Satnav functions by receiving signals from at least four satellites and
uses a system of measurement to calculate how long each satellite's signal took to arrive at your
Satnav. For cost reasons the consumer Satnav has a much less accurate quartz controlled time signal
than the satellite which causes some problems if times are to accurately measured.
At this point we need to think about the measurement accuracy of the journey time for the signal.
The signal from the satellite travels at the speed of light which is approximately 300,000,000 metres
per second. We therefore need to measure the journey time to an accuracy of at least 8 decimal
places to be get an accuracy to the nearest 30 metres.
So how is our position calculated?
All the satellites’ atomic clocks are synchronised with each other. Satellites orbits are regulated by
ground stations and corrections are sent to ensure they revolve around the earth twice daily. To
calculate its position a Satnav uses a technique called trilateration. The trilateration process needs to
know the distance between the Satnav and the satellite for each satellite it has chosen to use. Note
no angles are used as in triangulation. The timing is achieved because a satellite transmits a pseudo
random signal which is known to the Satnav. The Satnav compares its pseudo random pattern with
the satellites pseudo random pattern and measures by how much the one lags or leads the other. The
travel time for each signal is converted to a distance from satellite to Satnav.
Taking stock we have the distance from the Satnavs to 3 different satellites. How do we then
calculate our latitude and longitude and translate this to our position on a map? More data is
required and this comes from each satellite’s transmitted data. But before we go into more detail,
let’s try and visualise this in a two dimensional drawing.
Ignoring satellite navigation for a
while, just suppose that we know that
we are 92 km from London and 174
km from Cardiff. If we then take a
map of the UK and draw a circle
with a centre at London and mark a
92 Km circle around London.
Similarly on the same map mark a
174 km circle with its centre at
Cardiff. In either place where the two
circles intersect could be our
location. Possibly Oxford or just to
the north of Southampton. If we have
a third known distance – in this case
103 km from Birmingham, we can
mark out a third circle and this will
give us a single location where all
three circles intersect. Why? Because the first circle represents all places which are 92 Km
from London and the second circle represents all places which are 174 km from Cardiff and
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the third circle represents all places which are 103 km from Birmingham. The Satnav
performs a similar task to the above mathematically.
However this analogy is slightly misleading as the real picture is three dimensional as the Satnav
and its three participating satellites are not in the same plane, or put another way, they would not all
lie on an imaginary flat surface. In practice a fourth satellite is used and this enables the Satnav to
fix its location in three dimensions, which are its latitude and longitude and height above sea level.
In fact the real problem to be solved involves three intersecting spheres and not circles as above.
Practical Example
The picture opposite is from the Android
app - GPS Status and Tools. The app is free
of charge and helps to give a picture of what
gps satellites are about. Look inside the
three amber concentric circles at the top of
the diagram. GPS satellites are coloured and
are illustrated by green circular dots and the
GLONASS satellites are illustrated by grey
squares. The sizes of the dot or square gives
an indication of signal strength. GPS
satellites are given a number under 35 and
GLONASS satellites are numbered above
50. Satellite 66 is an exception to the
grey/green colour rule and is a GLONASS
satellite which happens to provide the
strongest signal. The bar graph at the centre
of the picture is another way of indicating
satellite signal strength.
Please note that the picture is somewhat
artificial. I took a screenshot in an upstairs
room at home and the app would give a
different reading compared to the top of
Clent Hills for example. Also my mobile
phone was under £80 and the gps facility on
the phone probably reflects the price of the
phone. It is possible to get GLONASS
specific apps from the Google Play Store.
You may be interested in the “Radar”
feature on the above app. It is possible to
mark a point on your journey – for example
your starting point. The app can then give
you direction and range to return to your
start point.
Footnote
In the space of a couple of decades global positioning systems have gone from almost magic to
nearly commonplace. A satellite orbiting above the earth at a speed of 3,200 kph at 20,000 km
above the earth's surface is able communicate with a motorist travelling at 100 kph and measure
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distances to just a few metres accuracy. The European Space Agency Galileo promises accuracy
of under a metre when it is operational.
One of the problems writing this article has been what to include and exclude. If you wish to go
even deeper into the subject there is a very large amount of information on the Internet to satisfy
most tastes and abilities. The Galileo/MEOSAR system is expected to support 2-way signalling
when it is operational. An aircraft will be able to register it is in distress and it will get an
indication back that its distress call and position have been heard and registered. As radio
amateurs it is easy to see that competition for radio spectrum will continue to increase over the
coming years.
If there are any errors in this article they are probably of my making.
G0NLA – Adrian - Starlite Editor.
“How does satvav work” and “So how is our position calculated” are reprinted from the April
2011 Starlite edition of Starlite.
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ADVERTISEMENT - ITEMS FOR SALE
Drake TR7A Transceiver with matching P.S.U. And speaker - £350 o.n.o
AL-811 Amplifier £500 o.n.o. (Ameritron 600 Watt Linear Amplifier)
Both in perfect working order
Please Contact – John Raybould (G4PQI) on 01384 566341

Googling “images Drake TR7A” provides hundreds of pictures of this iconic radio which clearly
has a large following amongst the ham radio community. One can find large numbers of articles for
suggested improvements, product reviews, mods and troubleshooting information on the net.
(Editor)
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YOUR COMMITTEE
Hon. President

JAMES

G7HEZ

Vice President

NICK

G6DQN

Hon. Secretary

JOHN

M1EJG

Hon. Treasurer

JOHN

G8UAE

MARK

G7EDZ

KEITH

M0HPY

SEAN

M3XMJ

TIM

G7TAC

MALCOLM

G8BOP

WAYNE

M5LLT

ADRIAN

G0NLA

Committee
Members

Starlite Editor

(01562) 700513

CALENDAR OF EVENTS
It should be noted that the Shack will be open every Monday evening unless shown otherwise in the Calendar

2016
February

Mon

1st

Committee Meeting

Mon 15th

Constructors Competition and Quiz by James

March

Mon 21st

AGM

April

Mon 18th

Visit from Giles Herbert (G0NXA),
DRM54 (RSGB Area Representative)
Questions in advance to Hon. Sec. John

Please note in future :There will be £2 admission charge to non-members for attending main
meeting talks / events. This is refundable against joining the society.
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