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10, 9, 8..Volume 3 Issue 2

Editorial By Liz Perman
Hi all! Welcometo the seaondedition d 10,9,8...for 1999.

The flying season has got off to aredly good start! Turnou at Thrust flying daysis
growing steadily and the UKRA Annual Event was well attended, more detail s on that
areincluded in a separate aticle.

We held our SGM (Speda Generad Meding) on Friday 25" June 1999 were the
foll owing motions were unanimously carried:

Motion 1 Raised by Charles Simpson

The UKRA member’'s handbookshoud be abadlished and all documentation issued as
separate documents. The handbookwill remain in principle but all documents will
retain their separate identiti es.

Motion 2 Raised by Liz Perman

Propaosed dteration to the Articles of the Association 1.03.02to reduce the minimum
age limit of a UKRA Full Member from 18 yeas of age to 16 yeas of age. This
brings us in line with current UK law regarding explosives licensing etc.

We are now in the run up to the International Rocket Week held at Kelburn Courtry
Park, Largs from Saturday 23° to Monday 30" August. Mark and | are redly looking
forward to it. There is even a rumour going round that we are going to fly some
rockets! I'm sure it’s not true but come along and seefor yourselfl Remember that
the IRW is aso the venue for this yea’s AGM where the usual businessincluding
UKRA Courxil Eledionswill be discussed.

This issue contains various articles on Clasdficaion of Motors, Aerotech kit-build
and a mini UKRA99 review. Standard items include the Hints and Tips and the
evolving Rocketry Contads list.

Just a wee paint on what type of information is included in the UKRA newsl etter.
Any article included in 10,9,8...refleds the opinion of the author. This also covers
any Hints and Tips that are suggested. UKRA can nat be held acourtable for any
information or suggestion offered. Please do nat hesitate to contad me if thereis a
spedfic paint that youwould like to address

10,9,8... is the Voice of UKRA! That also means that it is the voice for the
membership. If you have any articles, comments, club detall s or even aweehint & tip
that you would like to share then please contad me and we can discussit in more
detalil .

Anyway, | hope that you enjoy realing this edition and | look forward to seang you
al soonat the AGM!

Page 2 of 15



10, 9, 8% olume 3 Isse 2

Tipson Using Eledronicsin your Rocket Projeds
by Charles RJ Simpson TSC Chairman

Eledronics 1

It is strongly recommended that all persons using eledronic staging or recvery real
the manufadurers instructions in order to comprehensively familiarise themselves
with its operation. Also to try out the device using non-pyrotechnic comporents (i.e.
test lamps) prior to itsinstall ation.

Eledronics 2

Any "first time" users of eledronics are advised to have a competent person (one with
previous experience) to supervise the first install ation and operation.

Eledronics 3

Where a rocket uses eledronic staging or recovery, it is important to redise that if an
igniter fail s and causes a motor to "chuff"”, there may have been enough movement to
cause launch detedion in the eledronic equipment. To this end, a rocket using
eledronics, suffering igniter failure, being partial or complete, must nat be gproached
until doule the longest timed period d any of the devicesin use, has expired.

Eledronics 4

When prepping such devices, the utmost care must be taken with regard to the
pasition of the arming screws, plugs or switches, when conreding the batteries,
sendstage ignitors or gedion charges.

Is That Motor Classfied? Part Two By Pete Davy

In the last isse of 10,9,8,ve were left with a lot of the motors requiring
Clasgficaion and Authorisation with the H.S.E. at the time of that article in excessof
160 items had been applied for. All were granted and | have a complete list with all
the individual HSE serial numbers. In order to save space and make it easier to
understand | have prepared the foll owing li st of motors that approval was granted to.

The motors had to be uniquely identifiable so have been CAD with ead of their
possble delays. | only intend to list the reload designation. i.e. H128N would cover
H128W-S, H128W-M, andH128WVI. Some are only avail able with plugged forward
closures and some with extralong delays, again all of these have been CAD.

All the remaining Aerotedh single use and non standard motors have been CAD. The
only motors not CAD are the ‘high power' single use ie those of ‘H' and above
impulse. The reason for this is that they are a different UN number and are more
costly than the re-loads. Shoud you have any questions on the abowve please do not
hesitate to contad me & Pete's Rockets.

| Re-load Kit Designation |
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29mm 38mm 54mm 75mm 98mm
F37W H73J JOOW K560V K458W
F62T H123W J180r L850W LO52WN
G54W H242T J275W L1120N M1419V
G104T1 H112] Jae0r M1315V M1939WV
G75] 1161W J135WV N2000N
H128W 1357T JA15WN
H238T 1154] Jgoar
H97J 1211w K185W
H180W 1300T K550W
H220T 1195] K1100r

1284V K700W

1435T

J350W

J570W

Aerotedh Arreaux and Initiator complete buil dsBy Mike willi ams

This article is a rewrite and a update of the Arreaux rocket kit complete build that
appeaedin 10,9,8ast yea.

The Aeroted Initiator usually appeas in the UK as part of a medium power starter set
with a Mantis Launch tower, Interlok launch controller and associated gubhins. The
Arreaux is a slightly more complex kit as it includes a payload sedion but has many
constructional points in common with the Initiator. Indeed these similarities are
shared with other kits such as the Mustang. This article is based on the construction
of two Arreaux and ore Initiator. If you have anything you want to add to this article
please let me know.

Both are single stage rockets that come with 29mm motor mounts and quarter inch
launch lugs. They are both made of cardboard and have ABS plastic nose cones and
fins. Their internals are very similar and the description below is based on the
Arreaux. Where magjor diff erences apply then they are pointed ou.

The instructions that come with the kits are clea and well laid out. However, one
annoying detail is that many of the dimensions are not marked on the diagrams only
listed in theinstructions. Thereis anatty littl e ruler printed along the edge of the page
though.

| suggest getting al the bits out and chedking that its al their and in reasonably good
order. All threekits were but its worth cheding. | did have one “quality issue” and
that was with an eye badlt that shoud have been threaded but wasn't. Rather than
complain I took the English way out and spent a coude of hous hand filing a thread
onto it. It worked.

You will aso find a few bits of odd tubing left over. These are motor mourt
converters to alow the mourt to take various different 24mm and 29mm engines.
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These mount conwverters used the same parts on both rockets and they are
interchangeable.

Aerotech recommend the use of CA (super glue) more or lessthroughou the whole
construction of the rocket. Now I'm an old fashioned boy and there are times when a
bit of epoxy isacomforting thing. | built al threerockets using largely epoxy, mostly
30 minute Aradite. Even if you dont hold such views then | would still strongly
suggest using epoxy for the motor mourt, fin route and the shock cord attachments.

The motor is held in with a substantial hook, which is shown onfig 1. This hookhas
asmall “lug” at one end that passes through the motor tube wall. The necessary slot
shoud be cut with a scdpel rather than a modelling knife as suggested in the
instructions. Thisis nat unlike the engine retaining clip on some Estes kits but much
more substantial.

Once this is dore it is necessary to fit the two parts of the “fin-lok” system that
suppat the fins and hald the motor retaining hookin place On al the ones | fitted
these needed considerable sanding and dry fitting in order to get a goodfit. It isworth
taking some time over this as if the fin-loks are too loose then they can aso be
difficult to fit. If they aretootight they probably just won't fit at all.

Dry fit al of the fin-lok system into the body tube to make surethat it all aligns before
applying any glue at al to the rocket. Only when you are certain of the corred
location shoud the fin-lok comporents be glued into place Make sure that no glue
getsinto the slots of the fin-lok as these will hald the finsin due course. You can adso
glue the forward centring ring at this point. Do not attac the aft ring yet. On the
Initiator, these rings are much larger and required quite extensive sanding that the
Arreaux did not. Try dry fitting everything together a few times before committing
yourself.

One possble problem is that the two fin-loks are nat exadly aligned with one ancther.
You can dry fit afin to tell if thisisdore. Twist one of the fin-loks to aign. Do all
this completely dry. You dort want any glue anywhere nea this operation.

During the dry fitting, slide the as yet unglued motor tube into the airframe and make
sure that the fin-lok dlots line up with the slots in the body tube. If you want to clea
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out the slots on the body tube now do so with ascdpel and be very gentle or the finish
of the rocket can beimpaired.

At some point you need to fit the @Thrust Ring® and @Thrust Ring Flange® These are
the bits that stop the motor from shoaing up inside the rocket (how embarrassng is
that?) Thisisthe one placel used CA based glue rather than epoxy. Glue the ring to
the flange and then dlide them in together using CA. They shoud then be pressd
against the part of the motor hook that is pushed through the side wall of the motor
tube. Either hald thisin with abead of CA or oneideal used was to use avery chegp
and runrny epoxy sucked up a drinking straw and then pushed out over the corred part
of the motor hook. This is rather fiddly but less prone to disaster than the process
described in the instructions. If you use a very fluid, slow setting epoxy then it will

tend to flow round the Thrust Ring before it sets. It is important that you are
completely happy that the thrust ring and flange are seaure before working on the rest
of the asmbly.

If you have not dore so arealy, use a scdpel to open up the slots for the fins and the
launch lugs in the body tube.

The d_abyrinth® system, that is shown in exploded view in fig 1 is a method of
coadling the gedion gases from the motor before they read and, patentialy damage,
the parachute. It uses a bit of iron mesh that looks a bit like an old fashioned pan
cleaner.

First cut some 6mm slots in the fore end of the motor tube using a scdpel. Then pull
the cooling mesh out slightly into a cigar shape. And then push it into the motor tube.
Don't get any glue onit. Then sand and roughen up the 2gedion gas baffle shouder®
so the epoxy will get a good grip. Put the glue of the plastic not the motor tube and
make sure no glue blocks the hales on the bottom of the baffle. This joint will take
the full force of the gedion charge so you dont want it coming undore. Once the
glueis completely set then attadch the 8screw eye® by screwing it into the baffle flange.
Use epoxy or CA to ensure that thiswill never come undore. Attacd the elastic shock
cord to the screw eye. Do nad get glue onthe dastic asthis can wedenit.

On boath rocket designs, the motor tube is considerably shorter than the body tube.
Onceit isall fitted together it can na be removed. Get it right now.

Put the motor tube into the airframe and dry fit the fins. Make sure that the motor
hookdoes NOT line up with the launch lug slots. Y ou can then dry fit the fins. Each
onewill goinwith asatisfying click. Insert all threeand confirm anicefit. If thereis
a problem with this it is likely that glue or flashing has got into the fin-lok slots.
Remove the motor tube and clean the slots up. Repea as necessary for a comfortable
fit. Be careful only to remove the minimum necessary to alow proper fitting or the
finswill be harder to glue.

Remove the fins one a a time and cover the edge with epoxy. Allow the fin to glue
solidly with the fin panting upwards before doing the next one. If you have been kind
to your comporents you will not need to use tapes and clamps and the like to hold the
fin at right angles to the body tube.
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Reped for al fins. Oncethisis dore then insert the aft centering ring with loads of
epoxy and leave to set nice and solid.

Though it may seem awkward to put the launch lugs on after the fins | would suggest
doing it this way round. Excessglue from the launch lugs could cause problems if
they were fitted ealier. If you have the Initiator starter kit you can usethe inch rod
in the kit to make sure that the two lugs are digned.

For the Arreaux only, | pretty much foll owed the instructions for the payload sedion.
The one change | can suggest is to pull the payload sedion centering ring through the
payload sedion with the shock cord elastic against 5 minute epoxy and hald it till it
sets. The screw eyein the payload sedion shoud be as seaure as the one in the motor
tube. The pulling out of the payload sedion base would not be good. Make sure that
all the parts are a very snug fit and that no glue gets onto the lower part of the couper
tube.

Attac the parachute to the shock cord abou one third of the way from the payload to
the body on the Arreaux and abou one third of the way from the nose cone on the
Initiator. Make sure that the parachute can not slide along the shock cord. When
hung by the parachute the two sedions shoud na bang into ore anather.

This leaves the painting and the decds. This is generaly up to individual taste but
one tip is that the decds are very sticky. Be careful or they will foul up during
applicaion.

Living with your kit

The Initiator is not as good a flyer as the Arreaux. That is not to say that they are not
bath fun but if you are after altitude then the skinny Arreaux is going to do better.
Both are redly dmedium power® and will not operate corredly on the usual shop
bought engines. EvenaD12isnat powerful enough to lift them properly.

The motor choicefor both kitsisfairly varied. A goodfirst engine for either kit is the
Aerotech single use E15-4, or for the Arreaux the E15-7 isalso OK. The best F motor
is probably the F25 reloadable with a Medium delay in the Initiator and the F25
reloadable with a medium or long delay in the Arreaux. These RMS based motors
andfit in the RMS-29/60 casing. | saw an Initiator go on an F40 that was redly just a
bit too much. The first Arreaux was lost after flying on a 29mm G40. This flew
amazingly well but withou radio tradking, and quite alot of help you will loose yours
asthoroughly aswe lost ours.

The kits both come with the same set of motor mount adapters. This allows 24 and
29mm motors up to 100mm in length. The motor retaining hook is very tough and
care neads to be taken as the motor isfitted.

In the initiator kit you get an Extrabit of tube that is unlabeled and badly documented.
Thisisto ad asastand off for the rocket on the Mantis launch pad. It won't last long.
A used single use E motor makes afar better choice
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Please remember these kits are cardbaard and won't last forever. Also in the first of
the Arreaux the labyrinth codler had completely failed and it fell out in bits. On the
Initiator the labyrinth coder appeas to have readed with the g edion charge gas and
isnaticealy corroded.

Initiator starter kit

Apart from the rocket kit described above you get the Mantis launch pad and the
Interlock Launch Controller. Generaly these go together as the instructions tell you
but there are a coude of paints of note. The first is that the Interlok Launch
Controller will only work with Aerotech copperhead ignitors when using the clip
suppied. It would be simple enough to add crocodile clips in parale with the
copperhea clip while you are putting it together. A bit of soldering is required to
make agoodjob d this.

The Mantis launch pad is rather over engineaed. It has a redly natty and useless
aignment thread. Still it stands up and helps launch rockets. It has a plastic frame
with aluminium legs and onceits assembled its pretty robust and steady. Some of the
castings on the two examples | have seen were not acarate. The place where this
redly matters is the mounting point for the launch rods. These consist of arevolving
disk seaured with long screws that can take 3mm 5mm and  inch rods. The kit only
supdied a two sedion inch rod and this is suitable for both the kits described
abowe.

As originally shipped, the starter padk comes with an E and F motor. These can not
be shipped with the kit in the UK. Ask your supdier abou these.

Conclusions

These are both grea rockets, the Arreaux is a particular favourite of mine. Stick an
F25in it and seeit leg off the launch pad like aterrier. The Initiator is a good start
for a medium power rocket and as part of the starter kit is good value for money but
be prepared for a bit of work onthe launch pad and controll er.

One interesting thowght for the Initiator would be to build it with three 24mm mourts

for cluster firing. This couldnt redly be retrofitted youd have to put it in at first
build. Pleaselet me know how you got on.
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Pete's Rockes.

The UK’s L eading High Power Rocket Dealer !

We stock Aerotech kits motorsand reloads.
RMS hardware by DR. Rocket.
Public Misgleskits and componentsin stock.
Inc Exclusive New Quantum Tube.

Robby’s Rockets pre-wired Flashbulbs, LE S systems.

Blacksky Research Altacc and Timer2B and the latest
PRM.

R-DAS flight data computer and recovery system.
One hour and five minute eoxies, ‘supa’ glues.
Estes Kits and motors. Firestar ignitors.
Books High Power Rocketry Magazine.
Rattwork 29mm Hybrids.

Hypertech Hybrids

We aut and slot body tubes, custom fins & nosecnes.
New Acme Fin Cans and Conformal Launch Lugs.

Custom work - Petes folding launch pad
29-38-54 mm motor retaining rings

( PDLO' DY\ # BEAMALINFRP

Address: Unit 1, Southview Buildings, Burton Road, Heckington,
Sleaford, Lincs. NG34 9QS
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Visit our shop Monday to Friday 9-5 All other times please phone.
Begoer Construction By Christopher Key

This is how to construct a loud, cheg, multi-tone beeper unit for use in HPR or
Model Rocketry. There are many techniques for tradking and succesdully retrieving
rockets ranging from miniature transmitters and recavers to padng powdered paint in
the rocket. One of the most effedive and cheg solutions is to use a beeer. It has
much merit in that it alerts you to the rocket's pasition in the sky when returning even
if at apogee the rocket was well out sight or in acloud. It also all ows the rocket to be
easlly locaed after landing. | have founda design for a begoer unit that isided. The
unit can be driven diredly from a9V battery andis extremely loud, 107dbat 1m when
using 12V. The sound can be changed to any of the following using simply a DIL
Switch: - High Continuous, High Intermittent, Low Continuous, Low Intermittent and
Alternate High - Low. The comporents required are al available from Maplin
Eledronics (Telephore Orders 01702554 000, Fax Orders 01702554001. Y ou will
neel the foll owing:

Part Description Maplin  Order | Price
Code

Beeer KU60Q £2.99
Battery Holder CK65V £1.19
Battery Clip NE19V £0.25
DIL Switch JHO08J £1.00
Self Adhesive Pads (will make several) HB22Y £0.29
Epoxy Resin (will make several) JL92A £0.75

Total £6.47

13) Attadch the battery box to the begoer. | would suggest using self-adhesive pad to
hald it to the base of the beeper, then to add epoxy around.It is agoodideato try and
leave the mourting holes accessble a these can be used for attaching to a shock cord.

12) Bend the legs on the DIL switch outwards so that they are flat. Attad this to the
side of the beeper using a self-adhesive with the legs running parale to the battery
box. Ensure that it is above where the 3 coloured leads exit the begper, and that SW1
is away from the battery box.

11) Cut abou 3 cm from the 3 coloured leads making sure that they can still read the
DIP Switch.

10) Strip the ends of the lengths of wire you just cut and the wires coming from the
beger. Only around :2mm of the mre shoud protrude.

9) Solder the bladk lead from the battery clip to badk lead onthe begoer.
8) Placethe begoer with SW1 at the top

7) Solder the red leal from the battery clip to the right hand side of SW1 and the red
lead from the begper to the left-hand side of SW1

6) Solder the orange leal to the left-hand side of SW2, the Yellow to SW3 and the
Greento SW4.
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5) Take the short length of orange wire you cut ealier. Solder it from the left-hand
side of SW2 to the right of SW3. In the same manner, solder the Y ellow from SW3 to
SW4 and the Green from SW4 to SW1.

4) Hold the blak lead next to the side of the DIL switch, with the soldered join
diredly in line with the switch. Epoxy over the soldered join to hald it in place Epoxy
over al other connedionstaking care not to get it in the switches.

3) Set up SW 2, 3and 4asfollows for the given sound.

Desired Sound
High Continuous :
High Intermittent ; -
Low Continuous ;
Low Intermittent ; .
Alternate High - Low ;

2) Conred Battery and placein the holder. Attach the beeper with strong shroudline
to the shock cord attached to the parachute. When pading the paradhutes, make sure
the begoer will nat interfere with their deployment.

1) Flick SW1 to turn the beeper onjust before the rocket is sat on the launch pad.

0) Launch! Goodluck!

UKRA 99 Mini Review By Liz Perman

Just afew weewords onour Annual Event. A more detail ed write up will be included
in our next issue. Sorry, but there just has not been time to do al the information
justicée

All the reports that we have had in have been very constructive! Everyone seemed to
enjoy themselves and are looking ahead to the International Rocket Week at Largs.

The weaher was beautiful on Friday and Saturday, what a shame it had to rain on
Sunday! UKRA luck | guesd

Anyway, more spedfic statistics in the next isue.
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The 19991 nternational
Rocket Wee
Incorporating The International
Rocket Weeend
Kelburn Country Centre
Largs Ayrshire
August the 23rd - 30"

Open Experimental Flying Z2A to K Class
Competition Flying
Aquajet Flying
Talks
Social Events
Camping On Site
Quality FoodOn Site
Family Entertainment On Site
Locd Hotel & B/B Accommodation

Locd Attradions Including Viking Festival

Further Information: http://www.scotroc.forced.co.uk/largs/
E-malil largs@eosse.net

Contact: John Bonsor, 15 Smith Avenue, Longbar, Kilbirnie
Ayrshire, Scotland, KA25 HL
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ACE HOBBIES

The new supgier of model rockets onthe Internet.

YRRV P RRWV NHG

EKHFINRXVWRXZ HBMWH DV Z2ZZ DFHKREEHV FR XNRUHP DLOMW
1Q R¥ DFHKRERIHV FRXN

GVFRXQMQUB HSWP EHU VU \ R HQARYKINDGYHUMMHP HQWV

Rocketry Contacts and Flying DatesBy Liz Perman

All dates are subjed to confirmation with the relevant clubs, please ched prior to
attending. Please let me know abou others and | will include them. Also if your
details are listed below please let me have the Main Contad, Flying Dates and
Information for inclusionin the next isaue.

AspireSpace
http://www.gbnet.net/orgs/aspire/

BIS (British Interplanetary Society)

Main Contad: General Enquiries
27/29 South Lambeth Road, London,SW8 1SZ

BNSC (British National Space Centre)
http://www.open.gov.uk/bnsc/bnschome

Main Contad: General Enquiries
Tel: 0171 2150807

Information:

BNSC brings together Britain's space adivities. It is a partnership between
government departments and reseach courxils.
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DCS (The Discovery SpaceClub)

Main Contad: Robert Law
Phone: 01505 815100.

Information:

The DSC formed in 1987 to inform pulic interest in astronautics and to monitor
space adivities makes extensive use of information and satellite tedhndogy and
participates in online conferences with NASA during Space Shuttle launches. DSC
members have visited the Kennedy Space Centre and Cape Canaveral, withessng
©Shuttlend other rocket launches, and have regular contads with locd spacesuppat
and media organisations there. Further visits are planned. Althowgh primarily a
"spacewatch” groupthe DSC does cary out occasional model rocket flying adivities
(sometimesin association with STAAR Reseach).

ERA (Eastern Rocketry Association)
http://www.jcsoftware.freeserve.co.uk/era

H.A.R.T. (Hornchurch Airfield Rocket Team)
http://ourworld.compuserve.com/homepages/’hart_rockets/

1999 Flying dates. Saturday 7" August, Saturday 4™ September and Saturday 2™
October

KRC (Kent Rocket Club)

MARS (Middlesex Advanced Rocketry Society)
http://www.mars.org.uk/

PRS (The Paisley Rocketeers© Society)

Main Contad: JohnD. Stewart
PRS Honaary Seaetary, 15Bushes Avenue, Paisley, PA2 6JR, Scotland, UK.
Tel: 0141 884 2008.

Information:

The PRS, founded in 1936, was one of several pioneaing amateur groups formed
around the world during the 1920©sand "30's, which took the first pradicd steps
towards reading spaceby rocket. Prior to WWII the PRS condwcted some 85 flights
encompassng reseach in rocket agodynamics, thrust improvement and recvery
methods. They aso adieved the world©dirst stabili sed 3-stage rocket flight, and
pioneaed camera-carying rockets. Since 1965 the PRS has concentrated on the
development of "Aquaet” rocketry, i.e. readion popusion by water and air presaure.

SERF's (Southern England Rocket Flyers)
http://www.steve-moores.demon.co.uk/index.htm

1999 Flying dates: Sunday 8th August, Sunday 22 August, Sunday 12" September,
Sunday 26" September and Sunday 10" October.

Page 14 of 15



10, 9, 8% olume 3 Isse 2

SRA (Sheffield Rocketry Association)
http://www.cruiserd.demon.co.uk

S.T.A.A.R. Research
(Space Tednology Applications, Astronomy and Rocket Research)
http://www.gbnet.net/orgs/staa/

Main Flying Date:
1999 Flying event: International Rocket Week Monday 23¢ August to Monday 31%
August inclusive.

Main Contad: JohnBonsor
I5 Smith Avenue, Longbar, Glengarnock, Ayrshire, KA 14 3N, Scotland, UK.
Or C/o Bobby Wark of ScotRoc. E-mail: bob@scotroc.forced.co.uk

Information:
STAAR Reseach, formed 1989in Ayrshire, Scotland, has three main strands to its
model and high powver/amateur rocketry programme: -

Public and educaiona rocketry through the "Rockets To Go!" and "Rockets
Masterclass' workshops.

Scde flight reseach applicaions, particularly on the Waverider agospaceplane
concept.

Organisation and development of the annual International Rocket Weekend [since
1992 (formerly the Scottish Rocket Weekend/1986 to 1991)], expanded to the
"International Space& Rocketry Week" from 1998.

Thrust Flying Club
http://ourworld.compuserve.com/homepages/thrust for space

1999Flying dates:
Sunday 26" September, Sunday 10" October and Sunday 19" Deceamber.

Main Contad: Mike Willi ams
Tel: 01283 533848
100306.2@compuserve.com

Information:
Thrust has been in operation since 1997 and has an average group size of 20 people.
All level of flyers are welcome with the range being certified upto J Class

UKRA (United Kingdom Rocketry Association)
http://www.scotroc.forced.co.ulklukral

Main Flying Date:
2000Flying event: Friday to Sunday inclusive. Date and venue TBC

Main Contads: Hugh Gemmell (Membership Seaetary)
Hugh@cruiserd.demon.co.uk Liz Perman (Seaetary) Liz.mark@virgin.net
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