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Editorial

Welcome to the final issue of 10...9...8... of 2001. It's been an eventful year from Foot & Mouth to the fire
at Aerotech, but rocket flying continues. UKRA membership continues to grow, and the UKRA Council
have worked hard to maintain and extend the facilities that provided for the membership. The UKRA
annual event found a new home and was successful, despite the weather. The IRW went ahead, with an
alternative HPR field. K-Lob was very wet, but the Saturday afternoon flying session was excellent. The
second Canterbury Cup was a success, attracting visitors from mainland Europe, and is a very welcome
addition to the annual event calendar.

A brief note about the minutes that are published in 10...9...8... These minutes are not verbatim copies of
the minutes taken at each council meeting, but edited exerpts. The full minutes contain much minutae
relating to the progress of action points assigned to individual council members, and details organisation of
events. This is quite dull and repetitive, and would take up far too much space. Additionally, there are
subjects discussed by the council which must remain confidential, such as disciplinary matters. If you have
any comments to make on this subject you can either use one of the contact methods listed below, or email
the UKRA Chairperson at chair@ukra.org.uk

Our printers have a special offer on colour printing at present. Last issue we took advantage of that with a
full colour centre page. This issue we've taken it a step further with a double-sided, colour, pull out
calendar for 2002. Take it to work, put it on the wall, and use it to spread the word about the best hobby
around - rocketry!

Finally, we wish everyone the season's greetings and best wishes for the New Year.

The Editor

Editorial Team
Content Editors | Pete & Angela Waddington
HTML Code Monkey | Darren J Longhorn

Newsletter Contacts
Submissions | newsletter@ukra.org.uk
Competitions | competition@ukra.org.uk

UKRA Contacts
Membership enquiries | membership@ukra.org.uk
General enquiries | enquiries@ukra.org.uk
Media enquiries | media@ukra.org.uk
Postal address | PO Box 1561, Sheffield, S11 7XA

Cover Photo:
MARS Flight Crew, Black Rock, October 2000. (Photo courtesy of Richard Osborne)

Contents Photo:
Pete Waddington's 2 x Mars Lander, UKRA 2001. (Photo courtesy of Darren J Longhorn)
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MARS PEAV

Or, how to recover an 010,000

powered rocket without a shovel

by Richard Osborne

On the 1st of October, 2000, at 12:15 pm PST

(8:15 pm GMT), the UK Phobos-EAV rocket, built

by the MARS Advanced Rocketry Society
(MARS), successfully blasted off from the Black

Rock Desert, Nevada, U.S.A. setting a new verified

altitude record for a UK built amateur rocket, of

over 10.5 kilometres (34,579 feet), or over 1/10th of

the way to space.

PEAV Launch
10...9...8...

The recovery parachutes worked flawlessly,
lowering the 7.5 kilogram, kevlar, fibreglass and
aluminium dart section of the rocket back down
intact in two sections, both on reinforced ballistic
high speed parachutes - a Rocketman Ballistic
streamer (deployed by a triply redundant AED R-
DAS, a Cambridge Instruments IAX-96 and a
Black Sky Research ALTACC), and a
Rocketman R3C Pro-XP Parachute (deployed
by the altimeters above). The upper section of the
rocket was recovered within 30 minutes of
launch, approximately 3 miles downrange. The
booster section of the rocket was recovered
within 3 hours of launch, 5 miles downrange. The
dart section of the rocket carried 2 Walston
retrieval systems tracking transmitters.

The rocket reached a peak velocity of 1350 miles
per hour (600 metres per second), with a total
flight time of 330 seconds (5 1/2 minutes). The
booster section alone, reached 27,158 feet, and a
Rocketman R3C Pro-XP Parachute was
deployed from the booster by a G-Wiz LC
Deluxe and Timer-2N.

The aluminium, kevlar and carbon fibre booster
motor section of the rocket, powered by a
22,000 Newton second Kosdon O-10,000
reuseable motor, has been sent to the motor
testing labs of the U.S. rocketry organisation,
Tripoli, since it is the first time in the world that
this particular class of motor has ever been
recovered successfully after launch. The flight also
resulted in yet another first, with it being the first
time that accurate thrust data was obtained for
this class of rocket motor.

The altimeter data was checked when the rocket
was recovered by Ken Mizoi, a Tripoli Prefect
and Level 3 TAP Committee Member, and Ron
Zeppin of Access Rocketry. All stages from
recovery to altitude data checking were videoed
for consistency by MARS, as well as by the
accompanying TV film crew.

page 4



Later the same day, at 4:15 pm PST on the 1st of
October, the MARS team also flew a modified
version of their backup vehicle, Phobos-3, on a
Kosdon M -2240 "Skidmark" (You can see the
launch sequence of this flight in this issues pull-
out calender - Ed) rocket motor to a verified
altitude of just under 16,000 feet. The rocket was
designed again as a boosted dart, but due to an
insufficiently high launch window on the afternoon of
the launch day, the vehicle had to be hastily modified
to keep the altitude down! After a number of
modifications, components of the separating boosted
dart were permanently attached to the booster
vehicle. The rocket was recovered successfully on a
Rocketman R3C Pro-XP parachute, deployed by a
Timer-2N, with altitude logging by a Black Sky
Research ALTACC. Present both before, during and
after the launch were Sue McMurray and Chet
Geyer of Tripoli Motor Testing, and Frank Kosdon.

PEAV Recovery

So, now for the big question

Given the boosted dart approach, why didn’t
Phobos-EAV go even higher? The jury is still out
on this, although going on the excellent data obtained
from the R-DAS and ALTACC, which were
overlaid on each other
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for matching, there are 2 reasons that are thought to
be responsible:
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R-DAS Plot

1) Analysis of the data from the R-DAS and
ALTACC altimeter/accelerometer units indicates the
apogee altitude was reached at 42 seconds rather
than the expected 58 seconds. The data also
indicates an anomalous accelleration/decelleration
spike at 37 seconds. The ALTACC seems to have
fired its drogue charge early at 37 seconds, with it
recording apogee 5 seconds later, or at least this is
what its data seems to indicate. If this is the case,
then it could be due to pressure sensor problems at
high altitude, with the ALTACC only supporting 8-
bit
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quantisation, or it could be due to the problem
described in (2) below. Additionally, when
recovered, the R-DAS was indicating no
continuity on its main and drogue channels, which
would be consistent with the ejection charges
being fired on the ALTACC before the R-DAS,
and the R-DAS then correctly indicating a
continuity failure.

There was another acceleration spike event at
105 seconds, at an altitude of approximately
17,000 feet on the descent. This resulted in 10
seconds of acceleration damping, and a significant
decrease in the descent rate. This would be
consistent with main parachute deployment.

2) The high temperature and acceleration reached
by the vehicle during boost, and then violent
deceleration at motor burn-out, could have
caused the dart to become jammed in its coupling
to the booster, with it working itself out somewhat
later than motor burnout, and possibly travelling
several thousand feet higher under residual
momentum. Initially, it was wondered whether the
motion was continuous or tumbling. The tumbling
is unlikely however, since one would expect
severe oscillations in the inertial data, and the data
returned shows a typical ascent curve. As such,
delayed dart release and stable ascent is more
likely.

Conclusions

The launch was pretty successful; the parachutes
deployed successfully, and the rocket was
recovered intact (bar scorch marks), much was
learned from this flight. Most notably, more
practice needs to be undertaken into the use of
boosted darts, to ensure immediate rather than
delayed separation of the dart at motor burn out.
This is something that will come with experience.

The other factor that we learnt to heed in future, is

that altimeters can behave in strange ways when
operated at the edge of
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their design envelope. In this instance, the ALTACC
instructions did not indicate that the unit had such a
major failure mode above 30,000 feet. The
instructions did not guarantee the integrity of the data
above 30,000 feet, but at the same time, did not
indicate the unit would fail so spectacularly.
Conversely, the G-Wiz LC Deluxe unit, rated to
25,000 feet, worked perfectly at 27,000 feet when it
deployed the booster recovery system.

The other units behaved flawlessly, and the use of the
R-DAS altimeter/accelerometer is recommended for
others attempting high altitude flights, simply because
of the high quality of the data returned.

PEAV Pre-flight

For more information about this and other MARS
flights, or if you want to join MARS see their
website at http://www.mars.org.uk/
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