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Editorial

by Pete & Angela Waddington

Welcome to the final issue of 10...9...8 for the year. UKRA has a new council, and the newsletter has new
editors (or should that be 'ead 'itters?). It's been another busy year, with the biggest ever attendances at
UK rocketry events, and as the hobby grows, it opens up new areas of discussion. Anybody involved in
the gripping conversation on uktr regarding communal launch equipment will testify to that! Rocketry as a
whole does seem to have had good publicity this year with the Tomorrow's World Challenge,
Modelmania, and the MARS team all doing their bit, plus all the dozens of newspaper and radio reports
from successful rocketry events throughout the year will have done the hobby no harm at all.

But what price fame? Maybe over the winter months it's time to reflect on a great year, and consider what
2001 will hold for us all. Once the new council has had a chance to cut its' teeth, we can be sure that
everybody will be doing their bit to take UKRA even further over the next twelve months.

This year has also seen the formation and growth of several new rocket clubs in the UK, a number of
which have, or are in the process of obtaining, suitable flying sites. With the possibility of not returning to
Garlands this year, a new site is a priority for the UKRA 2001 event.

Of course, an input is needed from you, the members. We will endeavour to produce four issues of the
magazine a year. But, as it says on the cover, 10...9...8 is the voice of UKRA, so that's not just us, it's you
as well! Articles, launch reports, kit reviews, photographs, hints and tips, anything is gratefully received.
Don't panic if you don't see your article in the next issue - it just means that we had sufficient articles to
publish this time, and you'll probably get your 15 minutes of fame in the following issue.

It just remains for us to say thanks loads to Darren Longhorn, the human kick in the butt we needed to get
this issue done in time, and wish you all a Merry Christmas, and we hope you get lots of rocket kits from
Santa!

Pete & Angela Waddington

Cover Photo:
Thomas Hick proudly shows off his rockets that he used to gain his UKRA Model Achievement

Programme level 2 award at the recent K-Lob flying event.
Photo courtesy of Bob Arnott.
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Using Licence Exempt
Transmitters

by Steve Randall

The use of radio transmitters within model rocketry
is increasing significantly - they have been used for
tracking, telemetry and even live video. One of the
cheapest ways of getting going legally is to use
licence exempt transmitter modules. This article tells
you how to go about choosing and using these
modules. There is plenty of information on the
internet on how to build practical systems (see the
links section for details) - so | have not repeated it
here. The intention of this article is to give more
depth to the issues skimmed over on the web.

Frequencies

Licence exempt transmitter modules don't have to
be licensed because they have gone through a type
approval process. They do however need to be
used in accordance with manufacturer's instructions
to be "legal”. At first sight there appear to be about
10 licence exempt frequencies that might be
suitable for rocketry - however the majority of
these are for land use only - airborne operation is
only allowed in the following two bands :-

. 433.050 to 434.790 MHz for telemetry
. 2400 - 2483.5MHz (2.4GHz) for video

Both with a maximum radiated power of 10mW.
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How far will the transmissions
go?

10mW is not a lot of power - however with the
right techniques it can be made to stretch a long
way - literally.

One of the first things you find out when you fly a
transmitter in a rocket is that the signals go a lot
further when the rocket is in the air (i.e. so called
line of sight) compared with on the ground. A small
10mW 433MHz transmitter has a range of over
20Km in the air while it can be as low as a few
hundred meters on the ground. The figures
mentioned are for tracking - telemetry signals will
go significantly less and wide bandwidth signals like
video even less. With the right equipment you might
expect to get 1LKm or so line of sight with 10mW of
video on 2.4GHz,

An advantage of the low output power is that the
devices don't take much battery current - for
example a 10mW transmitter should run
continuously for over 24hours on a single Alkaline
PP3 Battery.

The most readily available modules are for
433.92MHz which is nicely within the telemetry
band mentioned. My particular favourite is the
Radiometrix TX2-433-5V which transmits the full
10mW of output, is only 13mm in width and weighs
under 3grams. The following photo will give you
some idea of the size in comparison with an Estes
18mm motor. The transmitter module is the silver
oblong with the HP and 5V stickers on it.




Transmit Antenna

To stay strictly legal the licence exempt transmitter
modules are restricted to using antennas that have no
"gain" - this restriction is to limit the range of the
transmissions. Antennas with no gain transmit equally
in all directions - they are said to be "omni-
directional".

Fortunately this turns out to be exactly what is
needed for rocketry. An omni-directional antenna
allows the rocket to take on any position in the sky
and still ensure that a signal is being transmitted in
the direction of the receiver.

Probably the best balance between simplicity and a
true omni-directional antenna is either the 1 wave
dipole or the 1 wave whip. Both are not completely
omni-directional having poor signal strength along
the axis of the elements (i.e. out of its ends). The
effects of this can be minimised by placing the
antenna to align with the axis of the rocket. The
signal strength will only be weak when the rocket is
either going directly towards or directly away from
the receiver.

A T wave dipole is two elements (metal wire or
rods) a half a wavelength tip to tip (see diagram
below), A wavelength is just the length that radio
waves travel in the time is takes to send a complete
radio cycle (wave). As you might guess a 1/2 wave
is just half of that length.

( O (

‘

In practice the length is affected by the thickness of
the element. Here is a table of dipole length for
various element thicknesses.

@,

To Transmitter
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Element Thickness
05 1 15 2 25 3 4
433.92MHz 332 330 329 328 327 326 325
2440MHz 58 57.4 57 56.6 56.356.6 -
All dimensions in mm

(Don't worry too much about absolute accuracy
- these figures are just a guide)

A quarter wave whip is a single element a quarter
wave long - for successful operation the element
needs something to act as "ground”. In many
designs the ground is provided by the mass of the
transmitter and battery. Normally this seems to
work well enough - although it may be helped by
attaching some wires about a quarter wavelength
long to the transmitter ground connection and
running them at right angles to or away from the
transmitting element

Receiver Antenna

There is no limitation on the antenna at the
receiving end. By using a high gain antenna like a
yagi or helix you can receive the signals over a
longer distance - you can also use these antenna to
help locate the transmitter. A yagi is a collection of
rod elements arranged on a boom (see figs 1, 2
and 3) - a good example is the common TV
antenna. A Helix has a single spiral element
arranged in front of a circular reflector (see fig 4).

Generally the longer the yagi or helix is the more
"gain" it will have and the further you will be able
to receive the transmitter signals - BUT the more
gain an antenna has the more accurately you have
to point it to receive the signal. In practice the
length of antenna will be limited by what you can
sensibly wave about - say about a meter in length.

Polarisation

With ordinary (plain polarised) antenna like a
dipole or yagi the signal strength can vary
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dramatically the alignment between the transmitter
and receive antenna changes. Ideally the elements in
the transmitter and receiver will be aligned (see fig

B

Fig.1 Good

The worst case is where the antennas are at right
angles (see fig 2) - the received signal can be over
100 times weaker in these circumstances.

-l
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N

Fig.2 Bad
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D

Fig.3 Good

One way to avoid this is to use a circularly polarised
antenna like a helix.- you will get a signal no matter
which way the rocket is oriented (as long as you
point the helix at the rocket).

A chap called Jason Hecker has a design for a
2.4GHz helix. - see http://www.eisa.net.au/~discod/
- this uses 40mm OD PVC plumbing pipe - it turns
out that 40mm is almost the ideal size for a helix at
this frequency. This was the antenna Dave Thomson
used for the live TV pictures form his rocket IRIS at

UKRA2000.

7l

(l\J

Fig.4 Good in any orientation
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A helix for 433MHz would be quite unwieldy being
about 22cm in diameter - so | suggest using a yagi
at this frequency. A design for a 433MHz yagi is
given on the PbP web pages (see the Links section)
- Hugh Gemmell has also has a variant of it on his
web page.

Frequency use

As | mentioned the most popular licence exempt
modules are for 433.92MHz - however this means
that almost everyone at a launch meeting could be
using the same frequency. Here are a few tips to
avoid a punch up:-

1. If someone else is using a transmitter ensure
that their rocket has landed and that they
have a good bearing on it before you turn on
your transmitter. It's a good idea to check
with them that they are happy for you to start
transmitting.

2. Only turn on your transmitter just prior to
launch - ensure that no-one else on the
stands is also transmitting (check with your
receiver).

3. Turn off your transmitter as soon as you
have located your rocket.

Due to manufacturing tolerances it turns out the
transmitter modules actually aren't all on exactly the
same frequency. A good receiver can pick out the
different frequencies in use - it may be worth
investing in one with a narrow bandwidth filter.

In order to differentiate your transmitter it may be
worth giving your transmitter a unique sound

signature. You can change the component values in
the circuit given.

Sources of Equipment

Licence exempt modules may be purchased from
electronic component vendors such as:

. Radio Spares (http://rswww.com/)
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. Maplin Electronics
(http://www.maplin.co.uk/)

. Farnell (http://www.farnell.co.uk/)

. RF solutions (http://www.rfsolutions.co.uk/)

Maplins or Waters & Stanton (http://www.waters-
and-stanton.co.uk/) carry a range of radio scanners
suitable as receivers. One of the advantages of the
433.050 to 434.790MHz is that this coincides with
the 70cms amateur radio band - this means that
amateur radio antenna and equipment can be used
for the receivers. Moonracker antenna
(http://www.moonrakerukltd.com/) carry several
70cms amateur radio yagi.

Choosing a Receiver for
Location

For rocket location you need a receiver with good
sensitivity and a good signal strength meter. The
signal strength meter either needs to be one of the
old mechanical types - or needs to have a
reasonable number of graduations if its one of the
Liquid Crystal types. You need a good number of
graduations to determine maximum signal strength
and hence get an accurate bearing. Take care - |
have seen a number of the receivers that appear to
have lots of graduations but these actually come on
in blocks.

Rocket Materials

Most model rocketry construction materials are
reasonably transparent to radio transmissions -
cardboard, phenolic, fibreglass, PML nosecones
and PML quantum tube were all tested at 433Mhz
and found to make no detectable difference to
signal strength. This was not true at 2.4GHz with
cardboard showing notable absorption, next worse
was phenolic. Fibreglass showed only a little
absorption. PML quantum tube and nosecones
showing no detectable
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absorption at all.

It goes without saying avoid metallic coatings like
aluminium foil.

Antenna placement

A transmitters range is severely reduced when the
antenna is close to the ground. Try to locate the TX
antenna somewhere where it will be a little way off
the ground when the rocket lands - even a couple
of inches can make quite a difference. Don't locate
the antenna near metal objects - this is especially
true near the tips of the antenna.

Radio Location Technique

The simplest radio location technique is to use a
yagi and receiver with a signal strength meter. As
you swing the yagi around the rocket will be off in
the direction of maximum signal strength. If the
signal is weak try rotating the antenna through 90
degrees.

Given the limited transmitter power of you can't
wait for the rocket to land and then start to try and
locate it. By far the best way is to track the
transmissions while the rocket is in the air, follow it
to the ground getting a good bearing as it lands.
The signal will normally dissapear as the rocket
lands - especially if it lands a significant distance
away. For high altitude shots you may even want to
draw the

bearing on a map. Once the rocket has landed
head off in the direction indicated searching for the
signal. When you are within a few hundred meters
you should pick up the signal again - just follow the
maximum signal strength until the rocket is found.

When you get close to the rocket the receiver can
get swamped by the strength of the transmitter
signal. This makes getting a direction difficult. If
your receiver has an
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attenuator switch it in at this point - if not you could
use a external attenuator in series with the antenna
lead.

Sources of further
information

Most public libraries carry copies of radio manuals
used by radio amateurs RSGB (Radio Society of
Great Britain) or ARRL (American Radio Relay
League) these normally have a good section on
antenna designs - look out for 70cms antenna.

Links

Hugh was one of the first people to build his own
radio tracker in the UK - he has some details on his
site:- http://www.cruiserd.demon.co.uk/ (look
under electronics then Cheap Radio Location
Tracker).

Roy Trzeciak-hicks also has his own design using a
PIC chip:- www.trzeciak-hicks.freeserve.co.uk
(look under Roy, HPR and the home brew).

For a US view of things see PbP (Programming by
Pete) http://www.tfs.net/~petek/projects#top (look
under 70cms Rocket RDF).
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UKRA News

2000 AGM

This is an abbreviated form of the minutes of the
AGM held on 11th November in Lincoln - by
Steve Randall

Chairman’'s Report

Mike Williams opened the meeting by thanking
everyone present for braving the bad weather
conditions (floods, winds and heavy rain) to attend.
The meeting was kept short to allow as much light
as possible for people returning home. Mike gave
the chairman’'s Annual report. Mike covered the
loss of Garlands flying site T but said he felt that
clubs had recovered well by finding alternative
launch sites. Mike sited the following improvements
in UKRA over the last year:-

. Membership was up to 120 from 55 at the
same time last year.

. The trial of the "Junior" scheme T which
would soon launch as the "Model" scheme.

. The quality of 10,9,8 had dramatically
improved.

. The web site was significantly better.

. UKRA continued to have a good
relationship with the BMFA and they had
recently made site insurance available.

Mike also stated that UKRA would be introducing
an altitude competition in the new year. Mike went
on to present a few topics that had received
significant discussion within the council in recent
weeks:-

. Should UKRA build a launch controller? T
Mike had mixed feelings personally T
UKRA should provide more than just
insurance to its members T but should it
spend funds on this project?
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. What and where would UKRA 2001 be? T
it was very unlikely that it could be held at
Garlands. Mike called on suggestions to the
members.

Financial Report

Pete Davy presented the Financial report from
Hugh Gemmell. The highlights were:-

. The account balance on the 1st Jan 20000
was A299.70

. The income for the year was A4,516.09 T
this was primarily made up of Membership
fees and Income from UKRA 2000

. Expenses totalled A3,855.53 which was
primarily comprised of BMFA
Membership/Insurance, the PO Box costs,
Stamps and

. Stationary and UKRA 2000 costs and
expenses.

. With the expected income and expenses
there would be a predicted surplus of
A784.26 at the end of the year.

Results of the Election

68 voting forms were returned form the 101
members eligible to vote (67.3% "turnout™). The
following members were elected to council: Pete
Davy, Hugh Gemmell, Darren Longhorn, Richard
Osborne, Ben Jarvis, Bob Arnott, John Bonsor,
Malcolm Ingram, Charles Simpson, Mike Crew,
Ziggy Kklynosski, Jim Macfarlane, Steve Randall,
Mark Turner and Michael Williams

Analysis of the voting showed a distinct pattern.
Two council members (Pete Davy and Hugh
Gemmell) received votes from over 66% of
members that voted. The remainder of the elected
council received votes from between 24 and 31%
of those that voted. Adam Baker missed a place on
the Council by just a couple of votes.

CE Marking

Pete Davy presented the topic of CE Marking. The
CE marking regulation would come into force on
1st Jan 2003 and would

page 9






