JoSAT Seacecraft Control Centre
University of Surrew, Buildford, Surreu, Endland
I 222328822223 ¢33232233%2233233333¢223¢3333¢28%¢

Frame counter ¢ 04ES8 raceived by DB20S
XXX UoSAT Bulletin-80 22nd June 1984 XXxxX

XX UoSAT-0SCAR-11 Stqtus XX

Work continues space to continue the investigations into the
initial eroblems with Oscar-11 to commission other parts of
the sp3cecraft god to start commutated avtitude control
manoeuvras. .

Major milestones achieved last week included the successful
re~powering of the 1802 main comeputer, the use of - the
programmable dwell features of the telemetry system and - the
transmission of 3 number of new data formats which will be used
to help the commissioning procedure. .

The past week has been sepent actively madgnetorquind. - The
transverse sein (period initially &sround 40 seconds when the
beacon was switched back on in May) has now been reduced to
Zero and work is currently being done to remove - the
oscillations which remain. The magnetorquer has been left- on
continuously since the spin nearly stopped, lockind the z-axis
of the spacecraft onto the Earth’s madnetic field ina similar
way to the permanent magnet used on Oscars 7 and 8. The manual
magnetorquing referred to below is performed usindg computers on
the ground to compute the sepacecraft’s attitude from the dwell
telemetry received and to pulse the madnetorquers bu remote

command. This process is beindg agutomated for the final
damping, with 8 evodram due to run on the 1802 computer

on-board the seacecraft.

A daily account follows!?

Saturday 16/6/84

Transverse sein B2 seconds.

Sunday 17/6/84

Manual magnetorquing morning and evenind. Sein 110 seconds.
Monday 18/6/84 .
Manual madnetorquing morning and evenindg. 8Sein 180 seconds.

Tuesday 19/6/84

Manual magnetorquing morning and evening. - 8Spin about . 600
seconds. . :

Wednesdaw 20/6/84

Manual magnetorquing during the morning, culminating in - the
z-magnetorquer coil being left permanently on at the end of
orbit 1617. On orbit 1622, 3 whole-orbit telemetry program was
loaded at 19:43:29., recording channels 1.,2,3,10,50.52., This
showed on the next pass that the sepacecrafl was locked to the
magnetic field, but oscillating widely around it.

Thursday 21/46/84



Magnetorquing to dame the oscillations mentioned above was
parformed during the morning, followed by the loading of the
whole-orbit telemetry prodram adain. Load time was 10:$55:27
and channels recorded were 0,2,10,20,30,52, The batteru
chardging and power buddet at this attitude was wonitored, - but
not deemed to be too low. The ODATA eprogram was loaded gadain
at 18:43:596 and again on orbit 1637 (no time available), both
using the same recorded channels. .

Friday 22/46/84

More manugal madgnetorquing further damped the oscillating .
mortion. This was followed by another ODATA to evaluate the
effect, The load time was 11:27!17 and channels recorded were
1.2,3,10,50,52., .

i%x Oscar-11 Attitude XX

Preliminary attitude control manoeuvres commenced on orbit
1535, 14th June, to reduce the transverse segacecraft spin and
to nudge the z-axis ue into the orbit plane ready for madnetic
carture and subsequent gravitu gradient boom derlouyment. - The
manoeuvres thus far have comprised commutated firinds of . the
z—-3xis magnetorquer under on-board computer control initiated
by grouod command from real-time analusis of the spaceecraft
motion. .

These manoeuvres will continue wuntil the control aldorithms
have been veruyfied, the magnetorquer effects calibrates and.,
hopefully, the spacecraft spin raduced. Oscar-11 . is
transmitting 3 selected number of telemetry channels to provide
rapid sameling of navidgation data and magnevorquer status..
Using the dwell telemetruy, channels 01, 02, 03 and 61 - are
transmitted in a one-line frame with the standard checksum,
thus providing very fast data for ground analgszs.

X UoSAT-0SCAR-11 Operations Schedule XX

Further transmissions of whole-orbit-telemetry data are. -likely
next week to assaess the performance of. spacecraft sustems and
the results eof attitude manoeuvres. Magnetorquing data . and
diagnostics from automated erocedures can also be expected.
Various tones and transmissions of random characters indicate
velink tests and other esoteric getivities! .

£X UoSAT-DOsecar-9 Schedule XX

The 21MHz beacon will be in use this weekend.

Friday Load bulletin

Saturday Bulletin / 1200 bd telemetry / Diditalker
Sundaw Bulletin / 1200 bd telemetry / Didgitalker
Monday Radiation Data

Tuesday Checksummed telemetry

Wednesday CCD imade

Thursday Wdole-orbit telemetry data

Friday Load bulletin

£X General News - HF beacons enquiry X%

We have received an enquiry from NASA-HQ concerning the number
and distribution of stations receivind the HF Beacons Expt on
UOSAT-08CAR~9, If wou haven’t returned a8 questiongire . but
gotively track the HF beacon(s) or would be interested in g
future, higher power experiment, — please let us know! .

XX General News - UoSAT Newsletters XX

The followlnq Informatzon has f:nallg been printed at Uo8. - The ..
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since February this year, just ask for 1nd1vxdual sheetls 1f gou

want them!
Newsletter - Genesal status of UoSAT activities at June 1984
" Datgsheet 1 - UoSAT Project Summary

Datasheeat 2 - UoSAT-1 Technical Data Summary

Datasheet 3 - UoSAT-1 Orbit Geometrw, Tracking and
Groundstation detgils

Datasheet 4 - UoSAT-1 Telemetry

Datasheet 3 - UoSAT-2 Project Summary

Datasheet 6 - UaSAT-2 Technical Description

Datasheet 7 - UoSAT~-2 Reception, Data formats

: _ _ and Telemetruy equations s
Datasheat 8 - UoSAT-2 FSK demodulation using BBC Micro. - -
Questionngire - As transmitted on this bulletin. ia

Further sheéts will be issued in the negr future. Anticipated

.subjects include data decodindg, experimental suddestions and

educational ideas.
X Thanks for Reports & Questionnaire Returns XX

ZL1IMO, ON&GUG, ZLAKW, WAAUZ, VK4XV, G3UMF, VK4ZF, WASZIB, W2RS,
KA9Q HASWH, G8ISI, 0Z16BY, G8TZJ, VK2ZAZ, VK2WB, VK2ZHM,

HB9RKR, VKS5AGR G3HMO, ZLATIQ, N4HY, I2KBD, KAKSY, KAI1FAD,

GBUNO, G3YMC IV3TKI, IW3ER, G3VYV, G&AYFF, VK2WB, G&6TPQ, GM&JVC.
ON7VQ., ZL3QL., VK2AVH ZL1AOX., JA4GVA, GHESK, G2UK., G4XKR. OZAWN,
G6GWR , I2KBD '

N.Clgauton (ZL), M.Oslender (ON), B.Lindholm. Milham Ford School

GLESK, ON4FI, O0Z1IWS, G4GPQ, G4PS0O, JA2GSD, G3IHMO, 0Z2LW,
I2KBD, D Hudson (Sir William Turner’s 6th Form Colledge).

This week! KI1KSY., F&GESU, G3FIJ, G3RWL, HBICBU.
XX Spacecraft orbital data XX

Orbits for 22nd June

UoSAT-1 UoSAT-2 NOAA-8

Orbit no ¢ 18038 1648 64235 .
Eqx time ¢ 135113330 14:12:33 14131121 GMT.
Eqx long ¢ 330.2 247 .2 2846.5 ded.w
Mean hdgt ¢ 490.9 689.9 850.0 km:
Period H 94,4227884 98.5613502 101.2738370 mins
P-drad { 4,318BE-05 2.9214E~06 9.000E-06 AN-ref
Long inc ¢ 23.,6038348 24 ,6374118 25.,32993864 deds
L-dradg ! 1.086E-05 7 +331E~-07 2.000E-07 IN~ref
Incl ¢ 97 .590 98.242 98.900 dedgs
Freq ! 145.825 145,825 137.500 MHz

Reception reports and UoSAT data is much apprecigted
Send to!: UOSAT team., University of Susrew, Guildford/ Surreg.
England - Thank uou



‘v

B>tC

UoSAT Seacecraft Control Centre
University of Surreu, Guildford, Surreu, Endland
1 3882 PR PP P 2832323 2 2338328333233 38322 ¢%

Frame counter ¢ 053B received by DB20S
XX¥x%X UoSAT Bulletin-81 29th June 1984 X%xX%xxX

X Amglteur Satellite Technieal Plannind Meetindg XX

An AMSAT Technical Planning and Command Station Meetindg is
being held this weekend (30 June to 2 July) in Southam.,
Endland. The rurpose of the meetind is to review AMSAT Command
Station gctivities and to discuss future technical develoerments
and possible projects. The meetind will be attended by!

W3GEY, DJ4ZC, G3YJO, W4PUJ, KE3D, NK&K , N&HEBB , KA?Q,
VE6SAT/VEL, DJSKQ, ZL1AOX, HGSBME, Z8S6BNT, DK1YQ, G8DQX, GBNOB,
GBNEF , G6APF. .

¥%x UoSAT-0SCAR-11 Status XX

The majority of time this week has been spent working on. the
attitude control of Oscar-11. The manugal and dround—-computer
controlled attitude control manoeuvres have been replaced by s
series of aldorithms running in the spacecraft’s 1802 on-board
computer. Within g few hours of loading the first of these the
spacecraft had been ‘locked’ Lo the earth’s madnetic field to g
gregter accuracy than that obtained with the Previous
techniques: The second and third gldorithms.: desidgned to
further reduce oscillations gbout the ideal attitude, are beind
tested for use within the next week,

A refinement of the whole-orbit data collection program . now
engbles it to transmit the recorded telemetry frames
non-sequentially, Bw transmitting every 8th frame, cucling to
fill in the dars in 7 more rpasses tLhrough the complete datsg, it
is possible to obtain a3 crude plot of the whole-orbit recording
within about 40 seconds. All frames will be transmitted in the
same time as before for a8 full plot. This technique now gllows
one of the BBC Microcomrpulers in our droundstation to display
the resulis of recording g telemetrwy channel for a comeplete
orbit within wunder 38 minute of acquiring data on the next pass
over Guildford. This facilitu will further incregse the time
available for attitude control manoeuvres.

A dailu account follows!?
Friday 22/4/84

The RCA 1879 regl time clock on the 1802 computer was tested
for the first time and set to British Summer Time. Initial
oreration was successful. .

Saturday evening was occuried by testind 8 new dround-based
magnetorquing aldgorithm, aided by the on-board computer. This
was evaluated using ODATA gt 21!138!54, recording channels
1.2,3,10,50.,52,

Sundau 24/46/84

Sunday was seent testing the first automated madnetorquing
gldgorithm on board the spacecraft. A number of test runs, not
firindg the madnetorquers, were run and checked manually. The
first ‘live’ run was on orbit 1681, ODATA runs gt 11:07:51 and
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successful, Channels 1.2,3,10,50,52 were used in each case.

Mondaw 25/6/84

The automated magnetorquing sustem (prodram TORQUE from now!)
was re—-run for about 9 hours. Another ODATA at 19:40:35 was
used to adain check the results. The TORQUE eprodram was re-—-Tun
overnight since it seemed to be rperforming well.

Tuesday 26/6/84
1+ e i8S spent recovering — nothing to report.
Wednesday 27/6/84

During the morning, & test of the 438MHz urlink was carried out
following modifications to the dround station. In the evenind,
the 1879 real time clock was re-read, and found to be 12
seconds fast. Confidence in the clock oreration must be dained
before it is wused for wvital orerational manoeuvres such as
magnetorgquer timind or boom deeploument. .

Thursday 28/6/84

The second madnetorquing algorithm, TORQUER, was run after
loading using the packet loader. After one orbil, the results
of the test run were inconclusive, so the oridinal TORQUE
program was rte—~run! to maintain the attitude in 8 known state.

Friday 29/4/84

ODATA was run to evalusate the long-term effects of Thursday’s
TUN. This was loaded at 09:(24:!45 and recorded channels
1,2,3.,10.,580,52, Active madnetorquind continues. .

£X UoSAT-0SCAR-11 Orerations Schedule Xxx .

Further transmissions of whole-orbit-telemetru data are likely
next week., Also, we are using dwell telemetruy, with channels
01, 02, 03, 61 and 67 transmitted in 3 one-line frame with . the
standard checksum, thus eroviding very fast dats for dground
analusis., {Note channel 67 added to monitor the computer
command, The MSB of channel 67 is the madnetorquer demand flag
(set when commands sent if theu are enabled) and the rest of
the bits are a counter which counts down to zero during 3
firindg period.) .

XX UoSAT-Oscar-11 FSK Data decoding on BBC Micro XX

Trevor Stockhill, G46PQ., has eproduced the following code  for
the BBC Microcomputer, common in the U.K. and manuy other
countries, so that data mau be displauved usind the computer’s
cassette rort and software to perform the FSK demodulation.
Just feed audio (maube off pre-recorded tare to eliminate - RFI
eroblems!) into the cassette input and run the followind
program. It will only work on ROM versions 1.0 and above. . See
below for a3 datasheet containing the prodgram if vour. recepltion
of this bulletin is not perfect. .

10 MODE3

20 ON ERROR GOTO 340

30 DIM CODE%100

40 FOR PASSY%=0 TO 2 STEP 2

50 P%=CODE%

&0 [OPT PASS%

70 .start JSR &FFEO

80 BCC chaok
0 CMP #8%1B
100 BEQ error
1190 JMP start
120 .chaok AND #8&7F
130 CMP $8&0D
140 BEQ eprint

AN ™MD D0 AN
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160 BEQ exit

1790 CMP #&1F
180 BPL print
190 LDA #87C

200 .erint JSR &FFE3

210 .exit JMP start

220 .error LDA #_7E

230 JSR &FFF4 .
240 1] »
250 NEXT PASS%

260 %XFX205,64

270 XFX7.3

280 %FX156.3.,252

290 %XFX156.,2,252

300 xM. 1

310 xFX2.,1

320 %xFX136.1.,252

330 CALL start

340 XFX2.,0

350 xM. 0

360 XFX1356.,2,252

370 %XFX205,0

XX Weather Satellite Status XX

NOAA-6! in standby/back-ur mode wailing deactivation with
nearly all systems shut off.

NOAA-7¢! primarg orperaltional afternoon seacecraft crossing the
equator at about 1536 local sun time each dauw. All sustems
nomingl excert high motor current and effortls are beind made 1o
reduce this by heatind the instrument and moving o0il to  the
motor begring. APT on 137.62 MHz & HRPT on 1707.0 MHz.

‘NOAA-8! primary orergtional mornind sepacecraft crossing the
equator gt about 0738 locgl sun time each daye. The AVHRR
instrument was turned off for 11 orbits on 16th Mau to attemetl
to identify the mechanism for ‘noise’ sensitivity in the 3.7
micron channel. »

ATS5-1 & 5! NASA terminated their control of these spacecraft
on 31st March 1984 with ATS-1 control being passed to the
University of Hawali for educational exereriments in the Pacific
and ATS~-5 to be taken out of deosuynchronous orbit., 4

ATS-3¢ orperated by the University of Miami and involved in
oceanodraprhic studies.,

ATS-2 & 4! never gchieved deosunchronous orbit and re—-enterad.
ATS-6¢ desuynchronised in 1983,

GMS-1¢! replaced GMS5-2 orergtions in January 1984 after GMS-2
scanning mirror drive mechanism failed.

GMS-3! scheduled to be launched in Audust 1984,

METEDSAT-1 & 2! both spacectraft fully orerational 24 hrs . per
day (excepl eclipse). :

NOAA-F{ currently scheduled for launch in Audust 1984 bul  maw
sliep to September or even Feb, 1983,

XX UPDATE xx

NOAA-8 ceagsed transmissions around 16th June 1984.
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XX¥X UoSAT Bulletin-82 6th July 1984 XXxxX
XX Amateur Satellite Technieal Planning Mueting XX

The Meeting, held near Cheltenham, Endland, from Junpe 30th to
July 3td, was finally attended buy!?
G3YJO., W3GEY, DJ4ZC, KAFQ, KE7D, HASWH, W4PUJ, NK&K,
VE1SAT/VEG, GB8DQAX., DK1YQ, DJSKQ., ZL1AOX, ZS6BNT.

The drour discussed the followindg torics!

Xx PACSAT - presentation of eroject status- desidn summary,
schedule, ,

X UDOSAT - presentation of crodramme status, attitute control
results, experiment plans.

‘X AD-10 - spagcecraft status, 1984/5/6 eclipse studies,
pezguing scheduled & modos.

‘% ARIANE 4 / launch orportunity su tus Phase 3 confiduration-—
‘Phase4 deostalinary eproposel.

The Meeting was considered to have been most fruitful and
resultet in the definition of future doals and missions, whilst
ensuring the maximum potential is reglised from current
PrOgrammes.,

X Phase-3C! The prorosed Phase-3C sracecraft confiduration is
as follows!
: X Mode-B, as AO0-10
¥ Mode-L, similar to A0-10 but with anticipgted
+20dB amelification

X Packet Communications

¥ S-Band Beacon
Much of the necessary flight hardware glready exists for the
basic seacecraft and it is erorposed that, in addition to
contributing the power module as on A0-10, HASWH and the
Technical University of Budarest mayg undertiagke the mechanxcal
intedrgtion of the Phase—BC spacecraft.,

XX UoSAT-0SCAR-11 Status XX

The majority of our efforts this week have been concerned with
the refinement of agutomated attitude control manoeuvres on
Oscar—11 usindg the madgnevorquers controlled by the on-Board
1802 Microcomeruter. :

A daily account follows!
Fridau 29/6/84

The second test run of the new erodram (TORQUEC) did not
function correctly on the spacecraft, although 311 rrodram
paths had been tested on the dground endineering model. The
oridinal erodram TORQUE) was left running while further
- itnvestidations were made.,

Saturday 30/6/84

A further run of TORQUEC arregred substantiglly better than on
Fridaw, althoudh onlu minor mod1f1cat10ns and diadnostic code

s e o onondod ol B Tl ;v om e s s e e amn sl em e s & s e mm L -3 S S



Sunday 1/7/84

A number of mis-fires 7ere found in the diadnostic datls dumped
on Saturday., and further diadnostics were added to investidatea
the problems The random mis-fires continued, so TORQUE was
Te=Tun.

Mondau 2/7/84

TORQUEC(was slill failing {ccalionally, and the diasnostics now
inHicated that occasional ‘glitches’ in the Navidagtion
Magnetometer data were confusing the aldorithm. The prodram
was left running with initial preventive measures installed.

Tuesday 3/7/84

A fully glitch-resistant aldorithmus was finalou logded into
TORQUEC, and left runnindg.

Wednesday 4/7/84
A whole orbit telEmetry dume oF channels 1,2.,3,10,30 and 52 was

run at 10:56:15. This indicated that the new aldorithm . was
working well - indeed it would have done on the previous Fr1dag
if the data eroblems had not occured!

Thursday 3/wl84

Experiments varuing the firing time of the madnetorquers and
the chandge in z- or t- field required before making a new
decision are started, The initial results of doubling the fire
time and reducing the fire threshold0 to 1/4 microTesla look
encouragindg, further reducindg the unwanted oscillations.

Friday &/7/84

This morning., we chanded the zero offsetls used in the TORQUEC
algoritm to further refine it. Decisions as to whether to
deploy the boom or use g third madnetorquind gldorithm will be
made earlu next week.

xX General News - HF beacons enquiry XX

We have received an enquiry from NASA-HQ concerning the number
and distribution of stations receivindg the HF Beacons Exet on
UosaT-08CAR-%, If uwou haven’t returned a questionnaire bul
actively track the HF beacon(s) or would be interested in g
future, higher power ewrceriment, - please let us know!
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XXXx UoSAT Bulletin-83/84 20th July 1984 XXxkX
XX UoSAT-0SCAR-9 Status Xx

Followindg eroblems encountered loading the bootstrae loader
last Friday (the 13th!), Oscar-? was left deneratind an
all-too-familiar tone as the corrurted loader branchad around
its checksumming rvoutine, turned the 145MHz beacon on and then
prompt ly crashed! Valiagnt efforts — including the modification
and use of Oscar-11 command equipment - were made at Guildford
to remedy the prablem wusind the 438MHz ueplink, but due to a
design feature., this ueplink is derendent on the 144MHz squelch,
which frequentlu staus oren for prolonded periods. Persistence
paid off, however, and the beacon was finalluy turned off on
Thursday 19/7/84. Normal service accordind to the schedule
below will horefully be restored. .

XX UoSAT-0SCAR-11 Status XX

This report combines the news from the past fortnight'’s
orerations, .. .

The epast fortnight has erimarily been one of consolidation
prior to boom deploument operations, exrected within the next
two or three weeks., The orportunituy has been taken to test 3
number of the other exeperiments on the sezcecraft, although
most of these will not be orerated further until the craft is
locked pointing downwards., Much more analusis of - the
spacecraft ‘s attitude both now and gfter dravituy—-dgdradient boom
deplouyment has been performed, and software to rtun in regl lime
on the dround-station computers has bean written and tested.,

The purotechnic bolt-cutters securing the boom tip—-mass to - the
tor of the seacecraft were fired on orbit 1909. :

A daily gccount follows!
Fridauy 6/7/84

Monitored the TORQUEC asutomatic madnetorquing eprogram and
collected more dagta in dwell mode to analyse, .

Saturday 7/7/84

More monitoring

Sunday 8/7/84

Yet more monitoring

Mondau 9/7/84

Loaded the ODATA whole-orbit telemetry recording program at
20121146, recording channels 1,2,3,10.50,52. Analusis shows
that the spacecraft remains adequately ‘locked’ to the earth’s
magnetic field for onlu aboul 15-20 minutes after the automatic
magnetorquing program is turned off - this affects our elanning

for boom derloyment. Automatic magnetorquing was re-engbled on
naxt pass.

Tuesday 10/7/84



The boom tip-mass release eurotechnics were firvred on orbit
1909.

During the evening, a new version of TORQUEC with an
interruetion facility was tested. This allows updates to the
magnetorquer firing parameters to be loaded without re-loading
the whole prodgram. The test was successful. «

Wednesdau 11/7/84

ODATA was run at 18125!34 to look at the temperatures of - the
tor and bottom panels of the spacecraft as an independent
measurement of attitude., The channels monitored were
1,2,3,19,29,59. AQdgain, TORQUEC was re-loaded on the subsequent
PRSS .

Thursdau 12/7/84

TORQUED was loaded and tested successfullud. This eprodram
contains an additional loop which 3llows & sequence of commands
to be uplogded and sent to the telecommand sustem - &t
pre—~determined intervals., This will 3llow us to deplow the
boom under automatic control., possibly allowindg the oreration
to be performed elsewhere than over England. This will &allow
more flexibility in the boom derploument elannindg,

Friday 13/7/84

The Digital Store and Readout exeperiment was rowered up oON
orbit 1958, and data from the 1802 computer UART was recorded
and re-played successfullu, Aeart from the serial input,  the
DSR also has veru fast parallel inrputs from the CCD camera and
the Radiation experiments and is the only device which . can
store the data from these (at least in the short term). - The
DSR features an extremely sorhisticated readout mechanism,
complete with sunchronisation characters, & Hamming-encoded
memory address, data eprotected by 8 CRC code and the whole
block enclosed in & Fire code for burst error correction. A
datasheet explaining these is under preeparation, but - the
initial checking of the downlink data received is takind lower
priority than many other current activities. ‘

Also on Friday 13/7/84, the 435MHz beacon was tested briefly,
and found to be working well, Due to the initigl command
problems., this beacon will not be activated adain until after
g-g stabilisation, when the effects of blocking the 438MHz
uplink will be measured. : .

CAnm. v. DB20S: 438MHz-Bake lieferte ein ausdezeichnetes Sidnal
und seht wenig QSB .

Saturday 14/7/84

TORQUEE - the latest of the automated madnetorquindg erodgrams -
was loaded and run, This eprogram has the added feature of
concurrent ODATA storade and plauback, so that the effect of
magnetorquing over the whole orbit can be evaluated without
interrupting it. After an orbit with & decou checksum, - the
first successful run was on orbit 1973, recording channels
1,2,3,10,50,52., -

Also on orbit 1973, the 2,4GHz beacon was powered uep for  the
first time., This beacon also performed well, and was used &
few times over the weekend. It is hoped. after more checks of
possible effects on the wuwplinks, to be able to leave this
beacon powered for longer periods when the power buddet allows.

Sunday 15/7/84

TORQUEG was testeds This version allows the ODATA recording to
be reset by ground command, preventing the prodgram from having
to be re-loaded. This worked well., The ODATA was reset after
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1 2 3,35,30, 52.

Mondau 16/7/84

Further ODATA resets (using channels 1,2,3,35,50,352) were done
at 08:48:25 and 11:{59:50 as 2.4GHz tests continued, :

TORQUEH - outputting ODATA with non-sequential channel numbers
- was tun during the evenind - details of timindg unavailable.

The evening was also spent testing the Radiation detectors, but
this was not particularly successful - as expected - becguse
they draw morve current than the supply trips gllow a8t this
tempergture. More tests will be done after stabilisation is
complete.

Tuesday 17/7/84

The CCD camerg, dumping to the DSR, was tested for the first
time. After 3 few false starts confiduring the memories, §
test imade was taken. Analusis of the DSR downlink format and
develoement of the decoder and diseplay are in prodress, but the
initigl results look promisindg,

Wednesdau 18/7/84
This was spent running some urlink and receiver tests.

Thursday 19/7/84

The ODATA section of TORQUEH was reset at 09:02:14, which
highlighted 8 eroblem in the prodram. The erodram wWas re—run
around 12120, bul the reason for the earlier problem is not uetl
fully knowns The prodram was adain reset at 20113145, to
channels 1,2,3,353,50.52., .

X% UoSAT-05CAR-11 Orerations Schedule XX

We will be using dwell telemetry, with channels 01, 02, 03, 61
and 67 transmitted in &g one-line frame with the standard
checksum, thus providing veru fast data for dround agnalusis.
(Note channel 67 has been added to monitor the computer
command. The MSB of channel 67 is the madgnetorquer demand flag
{set when commands sent if theu are engbled), the other 3 bitls
in the first didgit divindg tupe of firing (based on a z-field
chande or 8 transverse field chande) and the bottom 8 bits
diving a measure of the transverse chande.) .

X% UoSAT-0Oscar—-9 Schedule XX
The 2.4GHz beacon will be in use this weekend.

Friday Load bulletin

Saturday Bulletin / 1200 bd telemetvry / Digitalker
Sunday Bulletin /7 1200 bd telemetry / Diditglker
Monday Whole—-orbit radiation data

Tuesdau Checksummed telemet ry

Wednesday CCD imade

Thursday Whole—orbit telemelry data

Friday Load bulletin

Based on the response to our questionnaire, we gre considering
denergatindg Diditalker for the educational ‘market’ on Mondaus,
now that we have started transmitting CCD imades on wednesdags.
Radiation data will be scheduled occasionally.,

X% UoSAT-Oscar-9 bulletin #82 XX

Last week’s bulletin filled the memory of the 1802 computer
leaving only 3 buytes sparel More notablu, & new cCross
assembler written by GBNEF made it po551b1e to alter the
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and run it gl11 during a 32 dedree elevation pass, lasting some
12 minutes. The compilation time of around 30 seconds compares
very favourably with the 20 or 25 minutes tupicalluy taken with
the previous facilituy, The assembler also features UoSAT
checksum generation and loader suerorit routines. .

¥Xx General News — UoSAT Newsletters XX

The following information has finallu been printed at UoS. « The
full pack will be sent to all enquirers who have written to wus
since February this uear, just ask for individual sheets if uou

want them!

Newsletter - Beneral status of UoSAT activities st June 1984

Datasheet 1 - UoSAT Project Summary

Datasheet 2 - UoSAT-1 Technical Data Summary

Datasheet 3 - UoSAT-1 Orbit Geometry, Trackind and
Groundstation details

Datashdet 4 - UoSAT-1 Telemetry

Datasheel 3 - UoSAT-2 Project Summary

Datasheet 6 - UoBAT-2 Technical Descrieption

Datasheet 7 - UoSAT-2 Reception, Data formats

and Telemetry equations
Datasheetl 8 ~ UoSAT-2 FSK demodulation using BBC Micro.
Questionnaire - As transmitted on this bulletin

Sheets describing the DSR data format and how to assemble this

data to make. uep CCD images are wunder ereparation as lime
allows. : .

X Weather Satellite Status XX

£ The NDAA-8 spacecraft is being decommissioned following 3
failure of the primary oscillator which commands the timing of
the guros and sttitude control sustem. Endineers have not been
able to switch over to the redundant oscillator as the erimary
oscillator has not uet failed comeletely. -

X The NOAA-&6 spacecraft has been re—-activated to replace  the
failed NOAA-8 datsz., .

X NOAA-7 will complete its elanned operational lifetime this
summer, but is continuing to rerform well. .

X The NOBA-9 spacecraft is currently scheduled for launch on 23
October 1984,

¥ METEOR-2-7 remains gctive on 137.3 MHz

X METEOR-2-9 has not been heard recently.

X METEOR-2-8 is now active on 137.83 MH=z.

¥%X Thanks for Rerorts & Questionnaire Returns XX

ZL1MD, G&6AAL ., IV3TKI, ZL1A0X. G3WDI / Kessingland VCP School,
G4BZB, 0Z1R0O, HB9AYX, K1KSY, Sir William Turner’s 6th Form
Colledge, G3TKW, G3UVC / Southamepton C.H.E., Birder Lindholm.
0Z1WN, G3FIJ, ONIBTH, JA2WO.

This week! HB9RJV / HBPRKR, PY2NKW., KDX1A, G3vOM, DD20J /
DB20S. '

X% Kerlerian Orbital Elements - from KA9Q %X

Satellite! oscar-9
Catalod number! 12888

Eroch time! 84188.40501187
Fri Jul 6 09:43:13.235 1984 UTC
Element set? &60
Inclination? 97 «.S5947 dedg
RA of node! 163.,2729 dedg
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ded

Arg of peridee! 57 .4152
Mean anomgly! 302.7513 ded
Mean motion? 15.,26041520 rev/day
Decau rate! 2.864e-05 rev/daut2
Epoch rewv: 15247
Semi major axist! 6862.762 km
Anom period!? ?4,361784 min
Arpodea! 502.631 km
Peridee} 496.438 km
Ref rperidee! 2378.41543237

Fri Jul & 09:58!113.373 1984 UTC
Beacon! 145.8250 mhz
Satellite! oscar-10
Catgalog number! 14129
Epoch time! 84177 .96936827

Mon Jun 25 23:15!53.418 1984 UTC
Element set? 107
Inclinationt 25,9969 ded
RA of node! 192.2384 dedg
Eccentricity!? 0.6084343
Arg of peridee! 283.3262 ded
Mean anomaly: 18,9696 ded
Mean motion? 2.05846041 rev/dau
Decau ratetl 2e-07 rev/dguyt2
Erpoch revi 779
Semi major axis! 26106.433 km
Anom period!? 699,551933 min
Arpodee? 35616+117 km
Peridee! 3848.018 km
Ref rerideea! 2367 .94376985

Mon Jun 25 22:39:01.715 1984 UTC
Beacon? 145.8100 mhz

Satellite! oscar-11
Catalog number! 14781

Eroch time! 84182.8054634673

Sat Jun 30 19:120:07.13 1984 UTC
Element set! 33
Inclingation! 98.2397 dedg
RA of node! 244 .9611 dedg
Eccentricitu? 0.0012098
Arg of peridee! 246 .8929 ded
Mean snomaly?l 113.1014 ded
Mean motion? 14.61880279 rev/day
Decau rate! 1.45e~06 rev/daut?
Eroch rewv! 1769
Semi major axis! 7062.326 km
Anom period! 98.503278 min
Arodee! 710.445 km
Peridee! 693.337 km
Ref mperidee! 2372.78414588

Sat Jun 30 18:149:10.203 1984 UTC
Beacon! 145.8260 mhz
XX Seacecraft orbital data %X

Orbits for 20th July

UoSAT
Orbit no ¢ 15442
Eqx time ¢ 15:11:20
Eax long ¢ 348.1
Mean hdgt ¢ 490.9
Period H 94.,4043523
P-drad {! 4,318E-03
Long inc ¢ 23.5991958
L-dradg ! 1.086E-05
Incl H 97 .590
Freq ¢ 145,825

UoSAT-2
2057
14304224
244 .4
689.9
78.56013585
2.914E-06
24,6391120
7 +331E-07
98.242
145.825

NOAA-8
6823
14216237
287.8
850.0
101.3702550
?.000E-06
25.,3298590
2.,000E-07
98.900
137.500 -

GMT
d&g.”
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XXXx UoSAT BULLETIN-83 27th July 1984 xX%x
++ received by DB20S ++

X% UOSAT-0SCAR-11 Gravilu Gradient boom Derloument XX

Followind several daus final epreeargtion and rehearsals:, the
U0-19 dravity dradient boom was derplowed under on-board 1802
computer control at 10:35 gmt during orbit 2113 on 24th July.,

The automaltic madnetorquing manoeuvres, continuously execuled
bu the 1802 over the 1last few weeks, had glidned the spacecraft
closely to the deomadgnetic field vector and reduced residual
motions (wobble) to & wvery low wvalue. Following final
confirmation of aguspicious deeloument conditions at A0S at
Surrey on orbit 2113, the 1802 was diven instructions to
terminate the madgnetorquing routines and derloy the boom for 15
minutes taking the spacecraft oult of rande of UoS. Seacecraft
telemetry indicgted reasonable boom motor current and correct
overgltion of the 1802, The 1802 simulianeousluy recorded X.,Y,Z,
+5V current and boom & computer status channels automaticallu
throughout the oreration whilst the boom was being derloyed and
during the following orbit, to monitor dravity dradient capture
and spacecraft orerations. .

The stored data was dumred at UoS on the next orbit (2114) and
axagmination confirmed the correct oqeration of the derloument
routine and preliminary analusis of the stored Navidation
Magnetometer data indicated successful gravity dradient
carture.

Gravity capture ccould:, however, occur successfully (WITHOUT)
correct boom extension due to the excellent initial controlled
gttitude of the spacecraft reliant solelu on the asummetric
bodu share - anu residugl enerdy and the effect of rerturbing
forces, however, would be likely to cause this condition to
deteriorate quite rapidly if the boom had not derloued to a
significant extent., :

Data gathered over the following daus confirmed, however, Uhat
the spacectraft maintained successful dravity dradient
stabilisgtion and showed no evidence of severe libration.

The most obvious effect of dravitu dradient carture is that the
spacecraft will now maintain the communication antennas end
camera pointing at the earth., Residual enerduy before boom
deploument will translate itself into subsequent libration
after GG-lock which will be monitored and minimised using
magnetorquing routines similar to those wused during initigl
attitude control manoeuvres. The didital sun and earth horizon
sensors Will now be activated to determined the seacecrafl’s
attitude and dedgree of libration.

Once the spacecrtaft 66 attitude behaviour has been analused, it
is probable that the sepacecrtaflt will be spun very slowly around
the Z-axis in order to imerove the internal temperatures -
currently running somewhat cool. Introducing 3 wveruy slow
Z-spin does, of course, interact with the GG stabilising forces
but only to imeart a smaml forward or backward ‘tilt’ of a few
dedrees derendent on spin rate. :

Gravity gradient stabilisation of U0O~-11 is the culmination of
many months of epreparation and many weeks of spacecgaft
activities - most of which has nol been visible to the outside
world! It has been veru demandind and has necessitated the use
of considerable facilities and required g earticular, dedicated
effort from the UOSAT Team - parlticularly Sterhen (Attitude,
Stabilisation & Navidation Analusis), Roder GBNEF (Seacecraft
Software) and Neville G8NOB (Ground Station Software)., A more
deta11ed account of the Attitude Control and GG activities will
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A day-by-day account follows!

Saturday 21/7/84

TORQUEH (the 1802 erodram which gectively controls the
madnetorquers in conjunction with reading the navidation
magnetometer, records and replaus whole orbit data and runs
command timing loops) was further exercised as well as
re~initiglising its ODATA function at 21:29:40.

Sunday 22/7/84

TORQUEH was re-loaded following minor modifications. - Yet
further confirmations of sepacecraft attitude taken!

Mondaw 23/7/84

Morning - tests of final dround Yderloument decision' software
were made bu switeching the madnetometer on permanently and
watching the fields chandgind. Residual oscillations of under
10 dedrees were encouradind.

Evening — A full rehearsal of the boom deploument opergtion was

TUN aver 3 pPaSSes. The boom deploument commends were
substituted by commands which were equallu wvisible on the
telemetry status points but otherwise harmless! After - the

ODATA was dumped, sctive madnetorquindg was re—enabled,
Tuesday 24/7/84 - Boom deploument

Orbit 2112 - While holding the telemetru sustem in dwell mode
(which prevents ODATA from recordind since 3ll channels are not
found), the TORQUEH ODATA segment was resel, and active
magnaetorquing resumed. The spacecraft was left wntil - LOS
transmitting dwell telemetruy to the dround gnalusis software.

Orbit 2113 - Sendindg one command told the 1802 to turn  the
z-magnetorquer on continuously, to allow the dground software to
take 38 precise fix of the sepacecraft attitude. After gbout 3
minutes of data., Steshen finally confirmed a suitable attitude,
and the telametry sustem was switched oul of dwell mode to
engble ODATA recording to start at 10835100 (approx). - The
channels recorded were 1,2,3,.41,61,67., The 1last two record
hexgdecimal numbers - sorry if your ODATA prodram exrired a1
this new facility! :

At 10:35:20, a command to the 1802 turned the boom motor on for
a 15.0 minute derloument and we watched the telemetlry
anxiouslu. An anomaly on the 5v current sensor prevented us
seeing the true current, but the 14v bus was as exepeclted  and
the motor was left running as the spececraflt disarreared below

our horizon.

Orbit 2114 - Telemetry at ADS looked good, with the boom motor
off and a dood batteru voltade. After taking the stored ODATA
dump, the magnetorquers were disarmed and ODATA was reset a3l
12:19:23 to rvecord channels 1,2,3 and 52. The regl-time dump
of the ODATA looked most encouradindg.

By the evening, the next ODATA dump to be analused confirmed &
stable gravity gradient lock. More rapid dumes (always using
channels 1.,2.,3,52) were made after resets at 18:137:!53  a&and
20:109:45,

Wednesdau 23/7/84
Another ODATA dump was initiglised at 09:35:30.

The DSR was rpawered ue on orbit 2127 and & CCD imade taken.
This was blank (following a dau’s gnalusis with
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pointing (we still have an unquantified amount of libration)
or incorrect exrosure, More exceriment will be scheduled as
s00n as rossible. .

ODATA resets were initigted at 11:¢19:23 and 12:53i144 and
19:12:00.,

Thursdauy 26/7/84

ODATA resets were gt 10:112:00 (aepprox) and 11:58:18. Attemptis
to power up the sun sensors were earliiglly successful due do g
known eroblem with their current trips, During the evenind,
the spacecraft was set to re-transmit gudio from the 438MH=z
uplink to test this uelink gt the new attitude. Results were
most encouradindg.

Friday 27/7/84

The 2.4GHz beacon was lested and found 1o be much improved in
the new attitude. This downlink should prove 10 be very useful
for endineerind and bhidh speed data for dround stations which
are well-equirred with dood receiving and decodind equiement.

XX UD-11 Mission Plan xx

Bravity dredient siabilisation marks the end of the wmajor
spacecraft commissioning ephase of U0O-11 and now allows us to
prodress Wwith the commissioning of the exrerimentss This will
commence with evaluation of the DCE and CCD Camersa, however 3z
more dedailed Plan will be available shortly.,

XX UoSAT-0Oscar—9 Schedule %%k

The 2.4G6Hz beacon will be in use this weekend.

Fridau Load bulletin

Saturday Bulletin /7 1200 bd telemetry / Digitzlker
Sunday Bulletin /7 1200 bd telemetry / Diditzlker
Monday Whole-orbit radiagtion data

Tuesday Checksummed telemetlru

Wednesdawy CCD imade

Thursday Whole-orbit telemetry data

Friday Load bulletin

Based on the response to our questionnaire, we are considering
generating Diditalker for the educational ’‘market’ on Mondaus,
now that we have started transmitting CCD imades on Wednesdaus.
Radiation data will be scheduled ocecasionallu.

Sheets describing the DSR data format and how to assemble this
data to make uwp CCD imades are under epreparaltion as time
allows.

%X Thanks for Reports & Questionozire Returns XX

ZLAMO, G6AAL, IV3TKI, ZL1A0OX, G3WDI / Kessindland VCP School,
G4BZB, 0Z1R0O, HB?AYX, KI1KSY, 8ir William Turner’s 6Lh Form
Colmege, G3TKW, G3UVC / Southameton C.HWE., Birder Lindholm.
0Z1WN, G3FIJ, ON1IBTH., JAZ2WO.

HBIRJV / HBIRKR, PYZ2NKW, KDX1A, G3VOM, DD20J / DB20S.

This week!? PE1HLB, VK2ZYE, I2KBD, VK2ZRX, VK2XPW, VK2AVH,
ON4HW . :

XX Keeplerian Orbital Elements - from KA9Q XX

Satellite! oscar-9
Catalog number! 12888
Erpoch time! 84194.371892033

Thu Jul 12 08:155:131.343 1984 UTC
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Inclination! 97,5937 ded

RA of node! 169.3389 ded
Eccentricitu! 0.0014237
Arg of peridee! 48,0909 ded
Mean anomalu! 312.0688 dedg
Mean motion? 15.26078689 rev/day
Decay rate! 2:.981e-05 rev/daut2
Eroch rev! 15338
Semi major axis! 6&8&62.650 km
Anom period! ?4.3579486 min
Arodee! 499,030 km
Peridee! 493,234 km
Ref perideea! 2384.38061502

Thu Jul 12 09:08:05.137 1984 UTC
Begcon! 145.8250 mhz

Satellite! oscar—-190
Catalod number?! 14129

Eproch time! 84195.94119483

Fei Jul 13 22:135:192.233 1984 UTC
Element set? 108
Inclination? 25,6129 ded
RA of node! 189.0754 dedg
Eccentricity? 0.6080442
ArG of peridea!l 288.44692 ded
Megao anomalu! 17 . 0329 dedg
Mean motion!? 2.05846092 rev/day
Decay rate! -2.5e-07 rev/daut?2
Eroch rev! 816
Semi major axist! 26106.425 km
Anom period! 699.551780 min
Arodee! 33605.736 km
Pevidee: 3838.015 km
Ref peridee! 2385,91820989

Fri Jul 13 22:02:13.334 1984 UTC
Beacon? 145.8100 mhz

Satellite! oscar-11
Catalog number! 14781

Eroch time! 84201.62818827

Thu Jul 19 15:04:35.4646 1984 UTC
Element set? 36
Inclination? 98.2408 ded
RA of node! 263.7260 ded
Eccentricitu! 0.,0012447
Ard of reridee! 181.4702 ded
Mean anomaluy!l 178.6481 ded
Mean motion! 14,61886325 rev/dav
Decay rate!l 1.68e—-06 rev/daut2
Epoch rtev! 2044
Semi major axist 7062.306 km
Anom perviod! ?8.502857 min
Arpodee! 692,963 km
Perigee! 673,384 km
Ref perideea! 2391.59424277

Thu Jul 19 14:15:42.575 1984 UTC
Beacon! 145.8260 mhz

%% Secacecraft orbital data XX

Orbits for 27th Julwy

UoSAT UoSAT-2 NOARA-7
Orbit no ¢ 133569 2160 15957
Eqx time ! 15133147 15116203 14:25:08
Eqax long ¢ 333.1 262.5 338.5
Mean hgt ¢ 490.9 689.9 850.0
Period : 4 .,3997325 98,3598584 101.9727075
P-drag ¢ 4.318BE-05 2.914E-06 7.500E-06
Long ine ¢ 23.5980334 24,6390365 25.4898402
L—-drag ¢ 1.086E-035 7.+.331E-07 2.000e-07
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XXxx UoSAT Bulletin-86 3rd Audust 1984 XXxxX
XX UoSAT-0scar—-9 Schedule XX

Due to Neville, GBNDB, taking & fortnight’s holiday (for the
first time in 2 vyeagrs!) and Roder, GBNEF, taking up =&
lecturing post at the University of Surrey, the daily
orperations of UoSAT-1 will be severely distrupted for the next 2
weeks, and this bulletin will be transmitted, together with
1200 bd telemetry and Diditalker, for the whole of next week.
It is @aglso likely that the content of future bulletins will be
updated less frequently due to the eressure of work on the
remaining staff.

The 21MHz beacon will be in use this weak,

XX UoSAT-0Oscar-11 Orperations XX

Much time has been srpent last week by Harold Price, NK&K., and
Larry Kauser, WA3ZIA, commissioning the Digital Communicsations
Experiment (DCE)., Their uplink tests are likely to be heard
during the next courple of weeks too.

Frequent dumps of data from the O0DATA whole-orbit telemetru
recording prodram indicate that the gravitu-dradient lock is
stable. Work to analyse the amount of libration {(oscillation

gbout the idegl downward-rointing direction) is currently in
Progress.,

Saturday 28/7/84

UoS uprlink tests. ODATA was reset at 1912255 to record
channels 1.,2.,3.,52.

Sunday 29/7/84

ODATA was resel a3t 18:25:40.

Mondaw 30/7/84

A CCD imade - blank - was downlinked over the UK during the
morning. ODATA was reset to channels 1,2,3,52 at 11:109:!50, and
later at 19:106:13.

Tuesday 31/7/84

ODATA was reset at 13:22:154 to channels 1,2,3,52 (adain!).
Wednesday 1/8/84

Odata was reset a3t 09:114:55.

Thursday 2/8/84

A ODATA was resel at 09!46:55. Thep Space dust experiment was
turned on on orbit 2244. and is cycling status eoints in
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ODATA was reset at 13103145 and 181211350,
Friday 3/8/84

ODATA was reset at 08131207,

XX NOAA Seacecraft Status Uedate XX

X NOAA-8, the first in a series of Advanced TIROS-N spacecrafl,
began exhibiting problems on June 12 when it experienced a
‘clock interruept’ that caused the seacecraft’s duros to loose
synchronism. Continued clock perturbations interfered with the
meteorological instruments on June 13th., Over the weekend of
June 30/July 1, the situation deteriorated to the extent that
the spacecraft’s attitude control sustems were affected and
NOAA-8 bedan tumbling., The spacecraft has no nitroden attitude
control fuel left after remedial manoeuvres followind launch on
March 28, 1983 aboard an ATLAS-E launcher. NOAA-B weidghes
3,775 1lbs and carries six enviranmental monitoring instruments
and a segrch-and-rescue experiment. Althoudgh ., the
serach-and-rescue facilituy will be lost if NOAA-B8 cannol be
recovered, much of the environmental monitorind is beind
conducted by NOAA-&, still operational since launch on 27 June
1979,

Engineers are working to resolve the problem before the launch
of NOAA-F., currently scheduled for 23 October 1984.

X NOAA-7 will complete its planned orerational lifetime this
summer, but is continuing to perform well.

XX Thanks for Rerporis & Questionwgire Returns XX
OZ1WN, G3FIJ, ONIBTH, JA2WO.

HB9RJYV / HBFRKR., PYZNKW, KDX1A, G3VOM, DD20J / DBZ20S.
PE1HLB, VK2ZYE, I2KBD, VK2RX, VK2XPW, VK2AVH, ONA4HW.

This week! W2RS, M.D.Oslender, GB8DGR, WBPANQ, GBKTM, G4PSO,
G6TRR, GBJUB.

% Keplerian Orbital Elements — from KA9Q XX

Satellite! oscar-9
Catalog number! 12888

Epoch time? 84207.41987058

Wed Jul 25 10:04:346.,818 1984 UTC
Element set? 665
Inclinationt 97 .59241 dedg
RA of node? 182.5942 ded
Ececentricity? 0.0002937
Arg of reridea! 20.1842 deg
Mean anomaly! 3392.9436 deg
Mean motion? 15.26142240 rev/dau
Decau rate? 1.912e~05 rev/daut2
Epoch rev! 15537
Semi mzajor axis! 6B&62.460 km
Anom period!? 94,3355556 min
Arsadee? 488,832 km
Peridee!? 484,801 km
Ref peridee? 2397.4235X111

Wed Jul 25 10:09!52.223 1984 UTC
Begcon! 145 .8250 MH=

Satellite! oscar-10
Cctalog number! 14129
Erpoch time! 84200.31290335
Wed Jul 18 07:30:35.22 1984 UTC
Element set?l 109
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188.4022
0.60788356
289.7302
16.6763

RA of node!
Eccentricitu?
Arg of peridee!
Mean anomaly!
Mean motion? 2.,05843180
Decay rate! 1.45e-06
Erpochrav? 825
Semi major axis! 26106.661
Anom period! 699.561676
APBgee? 35601.956
Peridee! 3862 .229
Ref perideea!
Wed Jul 18 06:58:10.4672
Beacon? 145.8100

Sgatellite! oscar-11
Catalodg number! 14781
Eroch time!
Thu Jul 19 15:104:35.466
Element set! 346
Inclination!
RA of node!
Eccentricity!
Arg of reridee!
Mean anomaly!
Mean motion?
Decay rate!
Eroch rev?
Semi major axis?
Anom period!
Arodee!
Perideea!
Perigee!
Ref peridea!
Thu Jul 19 14:15:42.575
Beacon! 145.8250

98.2408
263.7260
0.0012447
181.4702
178.6481
14.61886525
1.68e-06
2044
7062.306
?8.502857
&92.965
675.384
675,384

XX Seacecraft orbital dats
Orbits for 3rd Audust

UoSAT
15675
1412235
335.9
490.9
924.4111990
4,318E-05
23.5968814
1.,086E-05
97.590
145.825

Orbit no
Egqx time
Eqx lond
Mean hgt
Period
P-drag
Long inc
L-drad
Incl
Freq

SO G CP S SS o0 S+ 2o oo o

deg

ded

deg
rev/day
rev/dautz

km
min
km
km

2390.29040130

1984 UTC
MHz

84201.62818827

1984 UTC

ded
ded

ded

ded
rev/day
rev/daut2

Km
min
km
km
km

2391.59424277

1984 UTC
MH=z

XX

UoSAT-2
2262
14:49:11
25546
689.9
78.53595612
2.914E-06
24.6389617
7+331E-07
78.242
145.825

NOAA-8
7022
14:09313
288.4
850.0
101.2684640
?.000E-06
25,3298192
2.000E-07
98.900
137.300

Recertion rerorts and UoSAT data is much appreciated
Guildford, Surrewy,

Send to! UoSAT team, Universivy of Surreu,

Endgland - Shank uou

GMT
deg.w
km
mins
AN-ref
deds
AN-ref
deds
MH=z



JoSAT Seacecraft Control Centre
University of Surrey, Buildford, Surrey, Endland
KRR N R KR KKK AR RN A%X

Frame counter : 0A6C received by DB20S

XXx% UoSAT Bullelin-87 10th Audust 1984 XXxX

X% UoSAT-0Oscar—7 Schedule %X

Due 1o Neville, GB8NOB, taking & fortnidht’'s holiday and Roder,
GBNEF, taking we & full-time lecturing post gt UoS, the dailuy
orergltions of UoBAT-1 will be severelu disrupted for the next 2
weeks, and this Bulleltin will be transmitted, todether with
1200 bd telemetry and Digitalker, for the whole of next week.
The eprepgration and editing of the Bulletin is being
re-ordanised to seread the workload amondst the remaining staff
- please bear Wwith us!

XX Genergl News XX

Martin (63YJO). Roder (GBNEF) and Tony (GBONDO) will be visitind
ESTEC (ESA) on Monday, Tuesdau & Wednesday next week to dgive
rresentaltions on the UOSAT Programme gnd to discuss possible
future collaboration and use of their facilities. :

The 21MHz beacon will be in use again this week.

X UoSAT-0Oscar—-11 Ocerations %X

Harold Price, NK6K, and Larry Kauser, WA3ZIA, have continuved
their efforts. to commission the Digital Communications
Excperiment (DCE)s Their uplink tests have been intersepersed

with whole-orbit data surveus and telemetry and are likely to

be heard during the next couele

The frequent duﬁos of datéffrqm

of weeks, too.

the ODATA whole-orbit telemetry

recording erodram indicate that the  dravitu-gradient lock is
stable, and analusis now indicates that the libration
(oseillation ghout the ideal downward-pointing direction) is

currently contagined within a

long rperiod - of the order of hours, .

out at UoS before

rarlicularly rleasing. Work

to improve the tempergtures

20 dedree cone and with 3 very

The simulgtions carried

G6 boom derloument indicated that we might
expect about 38 to 42 dedrees of libration, so this
. is
spinning the seacecraft slowly (once every 5-10 mins) in

result is
to consider
order

NoOW under wau

gnd also to develor de-libration

aldorithms to imerove further the earth rointing,

#4 Rest wie im Bulletin 86 ... <DB20S}

%X Thanks for Rerorts & Questionnaire Returns XX

HB9RJV / HB9RKR, PY2NKW, KDX1A,

63voM, DD20J / DB20S.

PE1HLB, VK2ZVE, I2KBD, VK2RX, VKQXPN..VKQAVH. ON4HW .

W2RS5, M.D.Oslender, GBDGR:<NBQANQ, GBKTM, G4PSO, GATRR,

This week! ON4AWV,
GBAVH, I2KBD, G&FPX

O0Z1IWS,

%X Keplevian Orbital Elements -

Satellite! oscar-9

ot T met rmrimbomoat® AOCOO

G4ILN, G4SAQ., ONSEX,

G8JUB.

GM4CUX , G4MAB,

from KA9Q %X



"

Erpoch time!

84207.41987058

Beacon!

Epoch rev!

Wed Jul 25 10:104:36.818 1984 UTC
Element, set! 663
Inclinationt 97 .5941 dey
RA of node! 182.5942 deg
Eccentricitu!l 0.0002937
Arg of perigeel 20,1842 deg
-Mean anomgly! 339.9436 ded
Mean motion? 15.26142240 rev/dzu
Decay rate! 1.912e-05 rev/daut?2
Eroch rtev! 15537
Semi major gxis! 6862.460 km

Anom reriod! 94,355556 min

Arodee ! 488,832 km
Peridgee? 484.801 km,
Ref peridee!l 2397.423352111

Wed Jul 25 10:09:52.223 1984 UTC
145,8250 MHz

Satellite! oscar-10

Catalog number! 14129

Eroch time! 84200.,31290535
Wed Jul 18 07:130:35.22 1984 UTC

'Element set! 109

25.7333 dedg
188.,4022 deg
0.6078836
289.6302 deg

146.6763 deg -
Mean motion! 2.05843180 rev/ds
Decay rate! 1.45e-06 rev/daut2
Erpaoch ravi 825
Semi major gxis! 26106.661 km
Anom reriod! 699.561676 min
Apogeea! 35601.956 km
Perideea! 3862.229 km
Ref perigee! 2390.,29040130

Wed Jul 18 06:5B8:10.672 1984 UTC

Begcon! 145.8100 MHz

Inclingtion:

RA of node!
Eccentricity:!
Argd of reridgeel,
Mean anomgly:

Sétellite: oscar—-11
Eatalog number! 14781

Eroch time! ., 84201.62818827

Thu Jul 19 15:104:35.466 1984 UTC
Element set! 36 :
Inclination? 28.2408. deg
RA of node! 263.7260 dedg

0.0012447
181.,4702 deg
178.6481 deg
14.,618846523 rev/day
1.68e-06 rev/dgut2
2044 .
7062.306 km
28.502857 min

Eccentricity!
Ard of rerigee!
Mean anomgly!
Megn motion!
Decaw rate!

Semi major axis?
Anom reviod!

Avodee ! 692,965 km
Peridee! 6735.384 km
Ref perigee! 2391.59424277

.Thu Jul 19 14:115:42.575 1984 UTC
Begcon: 145.82480 MHz

XX Spacecraft orbitzl dats XX

Orbits for 10th Audust

UoSAT UoSAT-2 NOAA-8
Orbit no ¢ 15782 2364 7122
Egx time ¢ 14:144:20 14:22:14 14156101
Eqx long ¢ 340.,7 248.8 301.4
Mo=sm k~T ? aAaoa o 2 MM M ——— A

GMT
ded.w



..

Period H
P-drad b
Long inc @
H
:
+
+

: . L-drag
) Inc:l
- Fregq

- Send to! UoBAT team.,
 England - Thank uwou

F4.4065792
4,31BE-05
23.5957189
1+086E-05

974590
145:825

.. 98,5592640. -
2.914E-0&6 - -

24.,46388869. -

 7+331E-07
. 98,242
© 145,825

101.2675640
F.000E-06
235.32977792
2.000E-07
78.200
137.500

gRéceptiun rerotls and UoSAT éata‘is:mbah arprecigled
Universily of Surrey, Guildford, Surrey,

mins
iN-ref
deds
*N-ref
deds
MH=
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EUL}BB.TxT?

AXTYPE BiBUL-BE.TXT

UoSAT Seacecraft Control Centre /
University of Surreu, Guildford, Surreuy, Endland
EXEKEKREKAEKAKKA KA KA KKK KA KK KA KKK AR R ANk kxhx

Frame counter ! 0794 Fi : <% received by DB20S

XXX UoSAT Bulletin-88  17th August 1984 XXX

XX UoSAT-Oscar—-9 Schedule k%

The dailu oceralions of 'UaSAT-1 will continue to be disrusted
nexlt week, and this Bulletin will be transmilied, togelher with
1200 bed telemelru 3nd Digitslker, wuntil Wednesdauy -~ Lo be
followed by check-summad Lelemelru. The preparaliion of - the
Bulleiin is being re—organised Lo seresd Lhe worklosd — mlegse
bear Wwith us! ' '

Items of relevant interest for Lthe Bulletin are z3lwaus welcome
- the weekly deadline is 10,30 lacal time each Fridau - 3nd
should be sent Lo the UoSAT Team in writindg.

The 2.4 GHz Beacon will be in use this week.
XX General News XX

Martin (G3YJO), Roder (GBNEF) znd Tonu (BBOND) wvisited ESTEC
(ESA) on Monday, Tuesday & Wednesday 1This week to dive
rreseniations on Lhe UODSAT Prodgramme and o discuss possible
future collaboration and use of their facilitiess The meeting
wgs most erofitable gnd interesting.

A Masiers Decgree in “Satellite Communicatiuns Endinearing’ ,
based heavily sround the experience dggined &hruuqh Lhe UaSAT
Projecis, will commence gl the Universitu of Surreu this

October - alihough welcome, Lhis sdds, however, to the already

overlogded UobAT Team! Deltails avaliable {rom G3YJO.

Fulure UoSAT Missions sre being erorosed and studied, varuging
in score ,from UD-%2 & UO-11 orbits Lo Phase 131 and
Geosunchronous orhilts. We would be very interestecd Lo hesar of
any (reasonable!) - sudogesiions or areas of intervest Lhal wou
may have — 3ggin cleasa divect to B3YJO. ' ;

- Three Active Magnetoseheric Particle Tracez Exet. (AMFTE)

segocecralfl were launched successfullu by NASA DELTA from Cacpe
Canaveral on Thursdaw 16Lh Aucgust - after three aborted launch
gliemeis followindg ground station computer malfunciions and Lhe
discovery of debris in the vehicle. A small UK seacecraft,

- contributed bu the UK SERC:. was mounted belween the two lzrge

Us & DL -sepacecraft - UoSAT conbributed to the Particle Wave
Experiment on this s/c. : v .

XX UGsaT-0scar—11 Dne?ations X%

Harold Price, NK&K, has conlinuad h;s efforts Lo commission Lhe
Didital Communicalions Exreriment (DCE).

Nhole—ufbit data dalhering has continued, intersrersed wilh
telemetry, Lo sucrorl anglusis of the BB lock and librations

The frequent dumes of dats. from the ODATA whole-orbit Ltelemelry
recording srogram indicate that Lhe gravilu-dracdient lock is
stable., and anglusis. now indicates thatl Lhe libration
(haceei ] 1at im0 =2Faiit  The 108021 o Ty g Y e o g s g e B R e et T I e A L T i



current lu contained within .8 20 dedgree cone gand wWilh & very
lang paviod - of the order of hours. The simulations carried
out al UoS before GE boom declogment indicaled thalt we might
expect about 38 to 42 degrees of libration, so this resull is
particularly pleasing, Work is now under waw Lo consider
spinning the seacecrafi slowly (once esvery 5-10 mins) in  order
to imerove tLhe tlemreratures and also Lo develor de-libralion
gldorithms Lo imerove furiher the earth rointing. ‘Thermsl
SEIN’ manoeuvres Jre planned to commence nexl Heek.
L

A number of CCD Imader Lesls have been Qarried out (Thurs &
Fri) = results will take some Lime Lo erocess, bul will be.
announced g+5+3+8 | . ; '

X Tbanﬂs for Reroris & Questionnalire Relurns XX

RE1HLB» VK2ZYE, IZKBD. VK2RX, VK2XFW, VR2AVH, ON4HW.

WIORS, M.D.0slender, GBDGR, WB9ANQ, COKTM, GC4PSO, B&TRR, GBJUB.
ONGAWY, OZ1IWS,0 GAILNI G45AQ, ONSEX, GM4CUX, GAMAB .. GBAYH,

- I2KBD< GeFRX

This weak: GIMBN, VKSHI, ON&RL, GI1BUY., BuTY, BG3ELI, Stewve
prsan‘ - = :

XX Stacecraft 5fbitai data %X

Orbits for 17th August

UnSAT b UoBAT-2 NO&A—-8

Orbit no ¢ 1588% : 2447 T2 07

Eqx time § 15:05:36& T85+33450 - 14:01:28 ¢ BMT. o

qu lﬂnq H 385.4 26446 289, 0 degow

Mean hgt 490.,9 : 689.9 = 850.0 km

Perigcd ! 94,4019594 98.5588637 101.2466730 mins

P-dras ¢ 4,318E-05 . " 2,914E-06 " 9.000E-06 KN-ref
Long ioc §{: 23,5945565 24.6389114 25.3297794 deds

L-treg P 1.08B6E-05 7+ 331E=07 T 24000E=07 kN-ref

Incl : 97 +590 78,242 _ 98,900 . deds

Freq LRSS EOE 145,825 137.500 " MHz

Recerplion rerporis and UoSAT dala is much aererecigled

Send to! UoSAT Leam: Universitu of Surray, Buildford, Surrey,
Endland — Thank wou :



/

VUGSAT Seacecraft Control Cenire
Universitu of Surreu, Buildford, Surrew, Endland
*****x*xxxxxxt**xxx*xxxxxxx*xx*x&xxxxx#x*txxx*x*

- Frame counter ¢ 032E received by DB20S

Xkxx¥ UoSAT Bulletin—8% 24th Audust 1984 XXkXX
Xi®Ceneral News XX

¥ Future UpSAT Missions are being crorosed and studied, varuing
in score from UD-9 & UO-11 orbits Lo Phase 111 and involvement
in Geosunchronous orbits, We would be very interested o hear
of any (ressonasblel) sudgestions or 3regs of interest thal wou
may have - clegse direct to G3YJO.

One swuch future mission rpossibility beind considered is The use
of an ARIANE-4 lzunch to eplace g constellalion of six (or maube
cul down to three) small amaleur salbellites inlo deosunchronous
aorbits The seacecraf! would be transferred inlo deosunchronous
orbit by 3 common ‘carrier’  module,  ferruind the spacecraft
through the drift ehase of the orbit and then deposiling them.
two 8t 8 time, al rpositions around the equator. It is proposed
" that each scgcecraft carru 8L least a .MODE-L transeconder. A
project of ‘this scale would clearly have Lo be undertaken by 3
internationsl AMSAT team ,» ervobaklwe US/DL/UK ‘and each droue
would zlso furnish additionsl exrerimentis in keepind wilh their
interests. This is an ambitious idea (and costly) bul could
advgnce amaleur radio communications bu g further quantum lese,
‘however il is esgrly days uwel and this scale of mission may notb
erove eraclicable or even desirable. What are YOUR thoudhts?

¥ A Masters Degree in ‘Salellile Communications Engineering’,
based heavily asround the exepervience dained throudh the UoSAT
Projects, will commence at the Universitu of Surrew 1LThis
October - slihoudh welcoee, this adds, however, to the a,ready
overlogded UoSAT Team! Detzils adain avaliable from G3YJO.

¥ Three Active Magnelosrheric Particle Tracer Expl. {AMPTE)
seacecraft were launched successfully by NASA DELTA froe Care
Canaversal on Thursdau 16Lh Audust - sflter three aborted launch
alttemels following dround siation compuler malfuncliions and The
discovery of debris in the vebhicle, A smgll UK seacecrafl,
contributed by the UK SERC, was mounted between the two larde
US &8 DL sepacecraft - UoSAT contributed to the Particle Wave
Exeperiment on this s/c. The spacecrafi have been in orhil ovar
a week now gnd sre reporied to be functioning very well,

¥ UoSAT~0Oscar—9 Schedule XX

The Bulletin/Digitalker/Telemetry on UoSAT-1 will run Throudh
to Wednesdsy 29 Audust due to 3 UK national holidaw on Monday
and 8 UoS holidaw on Tuesdauw! It is horped that & wmore normal
service will resume soon on UoSAT—-1. The ereraration of the
Bullefin is beind re—organised Lo seread Lhe workload and ilems
of relavani interest for Lhe Bullelin are glwaus welcome — LThe
weeklu degdline is 10.30 locsl time esgch Fridaw - and showld hbe
"sent to Lhe UoSAT Team in wriltindg,

We have received 5 suddeslhion tThat 1t might be useful to
include line numbers in the Bulletin., This would be useful for
those using comuters to dather the Bulletin as it would 8]llow
them to assembhle &3 comelete Bulletin from noisw data on
multicle arbilt passes withowt manual editind. This feature
Cwould, however: reduce Lhe srprace zvailable for texlt - whal are

YOUR thoudhls clease!

Scecidl ‘Notice Bocrd’ items for demonstrations/diselgus wusindg
IS8T =ra -1 = el mmmae g T oy [ medd Fd =t m st L e ey g



activities.

TH& H:F:Beacons Expl. 'will e in use Lthis week.

X% UpSAT-0Oscar—-11 Orergltions XX

Hzrold Price, NH&H.,
Digital Cmmmunlcatlnns Experiment

1% continuing his efforts to commission. Lhe
{DCE) .

Several whole-orbBit data formats have been dathered lgsi wesk -

interspersed wWwith telemetry - to suerort &nalusis of the GG
lock and libration. A daily sccount follows:
Saturdaw - #247%, channels 1,2,3,32 reset at 11149130
#2484, channels 1.2,3,52 resat gl 19146145
Sunday - #2498, channels 1.2.3,52 resel at 18149130
Monday - #2507, channels 1.,2.,3,52 resel at 09:48:235
_Tuesday - #2521, channels 1,2,3,52 reset at 08347340
#2522, Dhannels_0.10120,3Q.50.J1 raset &t 10:324% 00
#2528, ODATA ran incorrectlu - no dats
#2529, channels 1,2,3,52 resel st 213140150
Wednedaw — #2536, 1.,2,3,52 resetl at 09:27:48
#2537, channels 17,18,19,27-28,29 reset at 11107155
#2542, channels 40.50.51.52.53,57 recel at- 18159131
Thﬁrsdag - #2551.-channels'40,50-51.52,53.57 reselt gt 10111125
: #2552, channels 1.,2:3,52 reset at 11147100
#2554, channels it2,3.11.38149 resel 3t 18104155
Fridauy = _#2565.'channels 1,2,3,52 reset gt 028103130

The frequent dumes of data from the ODATA whole-orbit télemetrg

racording erodram indicate that the dravitu-dgradient lock is
stable., and anzlusis now indicates thal The libration
(oscillation about the ideal downward-eointing dirvection) is

current lu contained

Within

g 20

long reriod — of Lhe order Df houTs .

The

simulations

dedree cone and with a wverd

carriecd

indicated that we midghtl
result  is

out at UoS before GG boom derploument
aupect sbout 38 Lo 42 dedrees of llbratlon, sn Lhis
particularliu pleasing.,

UD-11 is now seinning about once every 4 minutes around the
z—axis in order Lo minimise ihe temeeralure dradients across
the spgcecraft. The sein has not affected the GE lock but has
introduced some more complex molions which are cutrrentlu beind
analusad. The seacecrtaft sein rale wWill be increased slowlu to
avaluate the interaction with GG lock . and to study thermzl
effects, The effect of the z-spin can be seen clearlu in Lhe
whole-orhit navidation magnetometer data (‘wrinkles’ on Lhe
z~-data & modulated oscillations on the x,y-data) and also quitle
easiluy by observing the solar arrauy currenis on regl-lime
telemel ru. 5 ‘ :

{Thurs & Fri
will

last week) asre
take some time Lo

The CCD Iﬁager tests carried oul
still being analused - the results
rrocess, but will be gnnounced F.5.83+0 1

XX UDSAT-08CAR-11 GBravilu Gradient Boom Decloument XX

Followindg several daus final ereearation and rehearsals, the
Uo-11 gravitu dgradient boom was derlouved under on-board 1802
comeuter control at 10:35 gmt during orbit 2113 on  24th  Julu.
The automalic madgnetorauing manoeuvres, continuously execulted
bu the 1802 OBC over the rrevious few neeks,
spacecrafl closelu to the geomadnetic field vector and reduced
residual motions (wobble) to's very low value. Following final
=] A e v ¥ by Y P T i W o T -t ans =1t
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had alidned the .



b

Su}Teg‘pn orbit 2113, the 0BC was diven  instructions (o
terminale the mggneiorguing roulines and derplou the boom for 15
minutes taking the seacecraft out of rande of UsS. The 0OBEC
simultaneouslu recorded X,Y,Z, +5V current and boom & comeuler
status channels sutomaltically throughowt the operation whilst .
the boom was being deploued and during the followind orbit, to
monitor gravity gradiunt caeture snd seacecrafl orerations.

The stored data, was dumped at UoS an the next orhkit (2114) and
examination confirmed the correct oreeration of the deploument
routine and ereliminary analusis of tLhe stored Navidation
Magnetometer data indicated successful dravity dradient
carturae. ;

Data datheted redularlu since then has confirmed tThat the
spacecraft has maintained | successful  dravity dradient
stghilisation and showed no evidence of severe libration.
Residusl enerdu before boom decloument translated itself into
libration following GG-lock - which has been monitored and will
be minimised using magnetorauing routines similar to those used
during initisgl attitude control manoeuvres. The seacecrafl has
now been secun slowly zaround the Z-3xis in order to imerove Lhe
internal temreratures - ereviously running somewhat cool.
Introducing & slow Z-spin does, of course, interact with the G&E
stabilising forces but should onlu imeart & small forward - or
backward ‘1ilt’ of 3 few dedrees dependent on sein rale.

Gravitu gradient Stabilisatinn'of Un-11 is the culmination of
mang months of ereparation a3nd many weeks of spacecrtafl
aktivities - most of which has nol been visible Lo the oulside
world! It has been very demandindg and has necessitaled Lhe use .
of considerable facilities and reauired 3 earticular, dedicaled
affort from the UDSAT Team - particularly Sterhen (Attitude,
Stebilisation & Nzvigstion Anzlusis), Roder GBNEF (Seacecraft
Softwasre) and Neville GBNOB (Ground Stalion Software). :

X% UO-11 Mission Plan XX

Gravity dradient stabilisation marks the end of the msjor
spgoecrafl commissioning ehase of Ul-11 and now allows us Lo
progress With the commissioning of the experimenvs. This will
commence with evaluation of the DCE and CCD Camera, however 3
more detgiled Plan is beind erepared, '

X% NOAA Seacecraft Usdate XX

£ NOAK-8, the first in 3 series of Advanced TIROS-N sepacecraft.
began exhibilting eroblems on June 12 when it experienced 3
‘clock intefrupi’ 1hat csaused the seracecrafl’s duros to loose
sunchronisms Continued clock perturbations interfered wilh the
meteorologicgl instrumentis on June 13th. Over the weekend of
June 30/Julu 1, the situstion deterioraled to The extent that
the spacecraft’/s zttitude control sustems wevre affected and
NDAA-B bedan tumbling.  The seacecrafi has no nitroden attitude
control fuel left sfter remedizl manoeuvres followind launch on
March 28, 1983  zboard an ATLAS-E launcher. NOAA-8 weidhes
3,775 lbs and carries six environmental monitoring instruments

and & segrch—gnod=-rescue exparimant Althoudh the
segrch—gnd—-rescue Tacilitu will be lost if NOAA-8 cannol hbe
recovered, much of the environmentzl monitoring is heing

conducted by NOAA-46, still oreralionszl since launch on 27 June
1977+ Ay

Enginears sre wWworking Lo resolve the eroblem before the launch
of NOAA-F, currently scheduled for 23 Octoker 1984.

¥ NOAA-7 will comelete ils rlasnned orerational lifetime this
summet . bult is continuing to rarform well, -

X¥ Thanks Towr Rgnﬁrts 4 Questionnaire Returhs XX

BEALIL B . YUKSDS7VE . I2¥EBD . UNDBRY . VERS22YPEL "UH9AVHEH . OINABHLE .



¢ - ONGAWY, O0Z1IWS, G4ILN., G45A0Q, ONSEX, GMACUX, G4MAB., GBAVH,
Be : 12KBD, G&FRPX GEMEN, VKSHI, ON&RL., GI1BUY, GB5TU, G3S8L1I, Steve
Hodson .
S This week! G2DBT., K1KSY, NANY, 0Z2LW. JALWD
o . k% Seacmcrafl orbital data kX
Orbits for 24th Audust
- v
: UoSAT -UpBAT-2 NOAA-T
Brbit ne - 159%46 2569 16353
P Eqx time § 15:i28:i02 ASL07 289 15125124 GMT
Eqx long ¢ 331.6 26043 352.9 deg.w
Mean hgt 3 490.9 &£89.9 850.0 km
23 Period : 94,4024512 _98’558b667’ 111.94697375 mins
P—drag ¢ 3.062E-05 2:9214E-06 7+a00E~-06 AN-—raf
Long inc ¢!  23,5%564360 24.,.6387346 25.4897610 deds
e L-dradg - AR 086E-05 Ze3BLE=07 2:000E-07 AN—-ref
Incl : 7870 78.242 28,900 deds
Freq ! 145,835 145,825 137 . 620 MH=
—_—~ :
- Recect ion reports and UnoSAT datas is much aeperécizted _
* Sand to! UoSAT team. Universitu of Surrew, Buildford, Surreuw,
s England - Thank you #
G899 44 Y . 5‘?5‘20&?2
) ot
“en 2 A60Rs O S w mm% 48558352 U431t
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WZRS, M.D.0Osiender, GBOGR,

WB?ANGQ, GBKTM, G4PS0, GATRR,

GEJUB .






