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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 Monday's

All correspondence/enquiries should be addressed to the
Hon. Secretary:
John Clarke M1EJG
(01562) 700513
honsec@g6oi.org.uk

STARS
C/O The Mill House
21 Mill Lane
Blakedown
Kidderminster
DY10 3ND

STARS Web Site

www.g6oi.org.uk

WAP enabled ??

www.g6oi.org.uk/wap/index.wml
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EDITORIAL
Dear Readers,
This month's talk was on the Zulu Wars given by one of Malcolm's Severn Valley Railway
colleagues. Watching Michael Cain in Zulu and the reality were a world of difference away from the
actual event and this was highlighted by Peter who has an extensive knowledge of his subject and
never once needed to refer to notes. It was also interesting to hear about the apology carried in
subsequent versions of the film Zulu, concerning Private Hook who was portrayed in the film as a
drunkard, but was in reality a sober hero.
Peter also brought along some of the items such as musket balls and other items he has collected on
his trips to various America Civil War battle ground sites.
As always I would be interested to receive contributions and feedback on any of the articles. I aim to
make Starlite available for the first day of each month, so please can you submit any articles in time
for this deadline.
Regards
Adrian Bryan (G0NLA)
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LIGHT EMITTING DIODES – LEDs
Foreword to this Article
There is a wide ability range within Stars members. Some are comfortable with design and
construction of electronic circuits whereas others are happier as users of electronic equipment. This
article attempts to hold the interest of both groups. I hope the more experienced will forbear when
familiar topics are covered and the less experienced will persevere on the more difficult aspects of
this subject. For brevity laser diodes have been omitted from this article.

Technical Background
Semiconductor diodes typically consist of a sandwich of two layers of a pure crystal of silicon each
layer with a minute and different impurity introduced. Depending on the impurity introduced the
silicon has either an excess of electrons or a deficit of electrons. The process of adding the minute
traces of specially selected impurity is known as doping. Examples of more common doping
substances are arsenic, boron, phosphorus and gallium. The doping material used causes the doped
silicon to have either an excess of electrons (n-type) or an under supply of electrons (p-type). Doping
has the effect of changing a good insulator like silicon for example into a less efficient insulator or
semiconductor. A diode consists of a sandwich of p-type and n-type material. Depending on the
polarity of the voltage connected to the diode, current will either flow or be blocked by the diode. If
the current flows through the diode then a light will be produced in the case of an LED.
Atoms can be visualised as minute planetary systems with a centre and electrons revolving around
the centre. The electrons can be thought of as revolving in concentric shells . Some atomic elements
may have one shell and others may have more than one shell. The number of electrons in a shell
determines the characteristics of an atomic element. The electron shells have a maximum of
electrons that may exist in a specific shell. The first shell has a maximum of 2 electrons, the second
has a maximum of 8, the next 18, the next 32 and so on. As the atomic weights of the atomic
elements increase, they comprise the inner shells being full or complete and a final outer shell

Electron Shells

A Nixie

which may or may not be complete. Now silicon has an incomplete outer shell, but crystal silicon
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“overcomes” this situation by sharing the electrons in its outer shell with adjacent silicon atoms and
the outer shell of the silicon atoms “appears” to be complete. Doping a pure crystal of silicon to have
either excess electrons or a deficit of electrons alters the electrical characteristics of the crystal.
Passing a current through a suitably doped diode can result in an electron moving from one shell to
another shell and the accompanying emission of a photon light. Electrons in outer shells have a
higher charge than electrons in inner shells. Note that light is produced when an electron moves
from an outer shell to an inner shell. The greater the difference in charge between the two shells, the
higher the energy and frequency of the light produced.

The above Wikipedia Public Domain Image provides a helpful illustration of the workings of an
LED on several levels. The boundary where the p-type and n-type meet is of particular interest in the
workings of an LED especially when the LED is lit as above. A good starting point to understanding
the above diagram is the band gap (forbidden band). In metals which are good electrical conductors
the conduction and valence bands overlap. In semiconductors the conduction and valence bands are
close but still separate and the passage of electrical current is possible, but limited. In an insulator
the conduction and valence bands are even further apart and the potential to pass an electrical
current is negligible. The size of the band gap in LEDs is important in determining the wavelength
or colour of light emitted by the LED. The smaller the gap, the lower the frequency of the light
emitted. The greater the gap the higher the frequency of light transmitted.
The application of a suitable voltage across the diode brings the holes and electrons in close
proximity at the diode's recombination boundary and electrons pass between the conduction and
valence bands with resultant production of light.

History
Electro-luminescence is by no means a recent discovery and had been noted over 100 years ago,
however the use of this phenomenon was probably not seen as having a commercial use. This
started to change in the 1960s when Robert Biard and Gary Pittman working at Texas Instruments
noted that infra-red radiation was emitted when a current was applied to a Gallium Arsenide diode
(GaAs). The first visible light LED similar to the device we know today became available in 1962
from General Electric and was red in colour. The intensity of LEDs increased during the 1960s and
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early 1970s but were around $200 in price and too expensive for many applications. Later in the
1970s Fairchild Electronics produced LEDs for around 5 cents and the LED started to be
implemented into a wider range of products. Note however that the LED mainly was used as an
indicator device as opposed to its modern day use as an illuminating device found in torches and car
daylight running lights. More on this later.

The LED Assumes more uses but mainly as an indicator device
Initially infra-red LEDs were used to transmit signals along fibre-optic cables. As the price of visible
light LEDs reduced, they were used as replacements for neon indicators to indicate whether
equipment was operating or not. Early calculators started to use LEDs as a replacement for Nixies,
see page one (bottom right hand side). The seven segment display initially adopted in the Nixie was
to become commonplace in its much less power hungry LED form. The obvious advantage of the
LED was to reduce power usage compared with incandescent lighting. Conventional tungsten bulbs
produce large amounts of heat and relatively little light for the energy they consume. LEDs were
introduced into wristwatches and although being seen as a breakthrough at the time they suffered the
not inconsiderable disadvantage that they were not usable in sunlight.

So how do we get different colour LEDs?
The first visible light LEDs were red, subsequently green LEDs became available and then yellow.
Presently LEDs are available in various shades of red, green, yellow, white, turquoise (like) blue and
purple. This is achieved by variations in doping substance employed in the LEDs manufacture and
substrate materials employed. Visible light LEDs are mainly produced using
gallium/aluminium/arsenic/phosphorous alloys. The difference in colours is accounted for by the
light emitted when electrons move between the various band gaps as was noted above under
Technical Background. The shorter the wavelength the higher the voltage and energy level required
to produce the light. Therefore red LEDs will require less energy and voltage to produce light than a
blue LED for example.

The LED assumes use as an illuminating device
It is only in the last 10 or so years that the LED has been used as an illuminating device and this is
an area where we are probably set to see advances in the not too distant future. The LED has the
considerable advantage of a much longer life compared with an incandescent bulb. The life
expectancy of an LED is similar to a transistor but this can be exaggerated as electrolytic capacitors
are often the limiting factor in life expectancy of many types of equipment. The higher initial cost of
an LED can become less of an issue when the the life expectancy starts to assume greater
importance. The same argument is true when one considers the reduced heat output of LED devices.
One example of this is the lighting used in some supermarket freezers is LED rather than fluorescent
tubes which generate more heat.
High power LED are now commonplace in traffic lights and one presumes that the reduced need for
maintenance is offset by the greater life expectancy of LEDs. LED TVs are now available. An LED
TV is something of a misnomer as a more accurate description would be LED backlit LCD TVs. In
less sophisticated LCD TVs, back-lighting is produced by means of a cold cathode fluorescent tube.
The immediate advantage of an LED TV is an improvement in picture quality and in particular
dynamic contrast. Picture quality in LED TVs is improving and this trend is set to continue in the
near future.
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High power LEDs are used increasingly in daytime running lights on newer high end cars. High
power LEDs also make an appearance as lights for bicycles and torches where the reduced power
consumption is particularly welcome.
LED domestic lighting is available and has the advantage over low energy bulbs of almost instant
warm-up time, but LED lights are not presently competitively priced to see widespread adoption. It
is just my opinion but I do not believe that we have seen a satisfactory replacement for the tungsten
light bulb.

The Future
Improvements in LED technology have increased markedly over the last decade with light output
from a single LED increasing considerably and the LED has moved from being just an indicating
device to an illuminating device. Organic LEDs which use layers of polymer look set to have
greater use in TV technology and also computer monitors and tablet PCs. Organic LEDs have the
additional benefit that they do not require back lighting which should bring improvements in the
display of the black part of a picture. Organic LED usage looks as if it may become popular for high
end mobile telephones and in time filter down to lower priced cell phones.
A.Bryan – As usual any errors in this article are mine.
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GEOCACHING - GOT THE BUG??
After a phone call from Nick G6DQN saying had I seen the newsletter about Geocaching I had to
say that I hadn’t, but after reading Adrian’s article I had a look to see if any were local to my QTH,
and, guess what, there were dozens so I downloaded the App from the Android Marketplace. You
can download the official Geocaching app but that was going to cost nearly £7 and, as you know, all
amateurs like to pay for NOTHING so I found an App called C:GEO and this was totally free so that
was the one for me. You need to sign up on the official Geocaching site to get your username
registered and password. This is also free (you can pay to become a premium member but the only
major benefits are some cache details are restricted to premium members)
I have also downloaded a mapping app called locus free. This integrates with the C:Geo app and
gives you a radar compass to use when getting within 100 m of the cache or GZ as it's referred to. So
armed with my new tools and of course the Geo-dog (Oliver) off we went to start searching and also
a must-have rule, take a pen with you; in every cache there is a log book or scroll to sign with your
username and date so don’t rely on there being one in the cache, as you’ll see later. Having a Geodog is a bonus because when you may be seen rummaging around in the undergrowth you can
always come out clutching a tennis ball, perfect cover, Bond never had it so easy.

Pic1
So our first find (pic1) was a standard cache which is usually a small Tupperware box (other brands
are available) and the software on my smart phone took me straight to the spot and the log inside
was signed and replaced well hidden as it was found. If other passers by are near it is best not to go
near the spot until the coast is clear (you don’t want an M16 poked in your ear by the anti terrorist
squad that had been called hurriedly by a passer by observing you planting an I.E.D.) So your best
espionage skills need to be practiced, suggested films to watch: 007, Johnny English, Bourne
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ultimatum, etc
You need to have an open mind when it comes to looking for these Geocaches. Don’t look for the
obvious as some people are quite cryptic when it comes to hiding these things. One recent find was
in full view in the village square at Montgomery mid Wales but do you think I could find it? It was
classed as a Nano cache, now that is a tiny one, if a micro cache is the size of a 35 mm film canister
how big is it. When I eventually found the damn thing it was actually a dog id. tag with the loop cut
off and a powerful magnet bonded to the end.(pic2)

Pic2
When unscrewed it only contains a log scroll which you can sign and replace but fun to find where
it was in full view of all. The subterfuge is in retrieving it without being seen by anyone, especially
“muggles” ah? Did I not mention “muggles”. That is the affectionate name given to the ones who
are “not in the know”. Muggles are the ones who think you are planting bombs, leaving drugs, or
just dodgy so it is best to keep muggles in the dark and avoid any confrontation. Before you say it ,
yes “muggles” is stolen from Master Potters adventures.
Don’t let me put you off, it is quite fun trying to find these things and now when ever we go out for a
walk or visit a new area I check the Geocache site to see if there are any to be found locally and
download the info to my smart phone so we can locate it when away. This last weekend we went for
a walk while at my caravan and climbed Roundton Hill which also concealed the location of a
cache. What they didn’t say was that the walk was through a field of cattle that had some mighty
fine sets of horns on them but they were less bothered than we were and the cache was found and log
signed and replaced for the next person.
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Pic3
This particular one (pic3) contained quite a stash of goodies, calling cards of other geocachers, small
toys, trinkets, and a log book to sign along with a pen all contained in a sealed plastic bag inside a
small ex WD ammunition case. This was hidden in a field, down a disused rabbit warren covered by
a stone, you would never stumble upon it in a million years unless you were actually trying to find it
as part of this new found pastime.
You say why do you do this? Well, the walk up Roundton hill would not have been done without
the search for the cache and when we arrived at the summit the view was spectacular and it gets you
out more and it is one of my pastimes that “She who will be obeyed” actually has been heard to say,
“that was a good idea going to look for that thing, we would never have seen that view otherwise”
Result! and brownie points. All I have to do now is sneak a radio out with me on these high climbs
and see what stations can be worked, make it more interesting dust off the 4M transportable and get
some contacts on 4.
I am off to Austria sometime in Jan/Feb for my usual ski week and guess what there is one hidden
at the top of the mountain I ski on, so that one has to be found. I also intend to take a cache with me
to hide while over there as there are very few in the village where I stay, so can someone be prepared
to bail me out of an Austrian jail for hiding a suspicious package.
To be continued …….
73's Wayne Mocroft
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FROM OUR ROVING REPORTER
This month's talk was both interesting and different - about the Zulu Wars, by one of my fellow
volunteers Peter Smith from the Severn Valley Railway who I only came in contact with in July.
Peter works at Kidderminster and because I am based at Bewdley I do not see too much of him. It
was a great pleasure to see Ben Nock from Bewdley at the meeting on Monday. It's been some time
since I last saw Ben. He used to take part in the 1940s weekends on SVR. I hope to see Peter & Ben
back again in future and while mentioning the future it's time to start searching through the items
one wants to dispose of. Yes, you've guessed it. It’s the surplus sale again, for our next meeting in
November. I have so much, I could do with a van. But its always a problem getting near the sale
room. I may come up with something in the mean time.
On Friday 7th Oct I was at the Jazz session at the Bonded Warehouse with The John Sparry Straight
Eight & The Simmon Deely Trio with Jim Sutton G7FMQ playing Guitar. Jim usually plays double
bass , John Sparry keeps a book shop in Enville Street, Wall Heath. Jim has a very good selection of
books, some on radio & all at the right price to suit one's pocket. If you have never been to John's
shop you have not lived. He is such a character to talk to. He has just recently published a new book
about the area, which was on sale at the Jazz night. The next jazz night at The Bonded Warehouse
saw The Steve King Big Band topping the bill [40yrs since they started] and the following Sat 15th
Oct there was open weekend. It's always a good day out to meet people. I came into contact with
Lionel Collins & his wife [XYL] Sandy, who I have not seen for some time. Lionel and Sandy have
transmitting licences. I have known them both for 30yrs. Lionel worked on maintenance at Turner
Manufacturing next to Contactor Switchgear, where I used to work [35yrs] & it closed 25yrs this
October 31st
I have fond memories & some of the Amateur Radio enthusiasts who worked there over the years,
including two members of STARS, Dennis Newey & David Wright. Also Lionel's XYL Sandy - I
have forgotten their call signs; they mentioned that they attended the Telford Radio Rally which
always clashes with SSB NFD. There were not too many there and radio rallies are lacking in our
area. It's always been a dream of mine to hold a Radio Rally in Himley Hall grounds. It has been
mentioned in the past, but never taken up.
Well that’s all my news for now, except I was on BBC4 on Thursday 27th 9pm., on the long awaited
documentary about George Formby presented by Frank Skinner. The program was made March
2010, at the weekend meeting in Blackpool. It was shown at The George Formby Society meeting by
the producer at the September 2010 meeting.
Best 73s
73's Malcolm G8BOP
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YOUR COMMITTEE
Hon. President

JAMES

G7HEZ

Vice President

ADRIAN SIMMS

M3HBA

Hon. Secretary

JOHN

M1EJG

Hon. Treasurer

JOHN

G8UAE

NICK

G6DQN

MALCOLM

G8BOP

ANDREW

M6APJ

RICHARD

M1DBC

ADRIAN BRYAN

G0NLA

Committee
Members

(01562) 700513

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

November

Mon

7th

Mon 14th
Mon 21st
December

Informal - On air or natter
Open Shack Night

- On air or natter

Club Annual Surplus Sale

Mon 28th

Open Shack Night

Mon

Christmas Meal at White Horse Carvery

5th

- On air or natter

Mon 12th

Open Shack Night

- On air or natter

Mon 19th

Open Shack Night

- On air or natter

Mon 26th
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