UoBAT Seagcecraft Control Centre ‘
University of Surrey, Guildford, Surrew, England :
***X**X#******#*i****tt#****t*t*t**#***#*#*##***

Frame counter } 03881' ~received by DB20S

XKk UoSAT Bullet:n—bs - 13300 7th March 1784 XXxX
XX UoSAT- Dscar-? Status X%

Folluu1ng problems on 2nd March after a most successful launch
and 1n1tial ‘aetivation of Oscar-11, the Surreg Command Station
145MHz transmitter has ‘been left modified to the Oscar-11
command frequency 1ast successfullu used on 1st March,  We
loaded this short bulletin from G3YJO with a ‘hastilu-installed
second transmitter, Further bulletins - Oscar-9 will- be
prerpared 38s the s1tuat1on - and time - allows. ' :

& ¢ UoSAT Dscar 11 Status b § 4

Following a flawless launch on DELTA 174 from Vandenberd Air
ﬁh*o?ee Base. Ca.. UOSAT-2 separated from the launcher at approx
19:11 gmt over Turkeg and in rande of the Command Station at
Surreds A lengthy series of instructions was transmitted to
the &pacecraft to establish the initial oeperating conditions
and then the s/c computer was instructed to switch the 143,823
MHz downlink on for-10 secs to check housekeeping data and
ensure that outqa551ng of the begcon did not dive rise to
corona. The spacecraft responded perfectlu first time and dood
data ‘was rece1ved & decoded at Surrey. "The 145 MHz beacon was
then activated for several minutes, under computer contral, and
further data dathered which confirmed that the spacecraft was-
in very dgood shape. Just prior to LOS at Surrey, the computer
was instructed to activate the beacon once more for g further 4
minutes and dood dala was rteceived as the spacecraft
disappeared over the horizon. ; ' ) : o

On orbit 42 the 145 MHz beacon was re—activated by abbreviated
computer “ipstructions and the short and londg bursts of
telemetty repegted - data indicated averything on the
ﬂﬂoacecraft to be entirelu nomingl  and so the computer was
—instructed to keer the 145 MHz beacon active in check—summed
telemetry at 1200 bes for the next 80 minutes. N '

The spacecraft arrived at UoS silent (3s expected) at A0S on
orbit 43 and the short and 1long burstis of telemetlru data
pProcess was repeated - data adgain indicaled the spacecrafl to
be entirely nominal and so the computer was instructed to
activate the 145 MHz beacon for the next 10 hrs whilst the
spacecraft was out of rande of the Surreu statian.

With all havind proceeded perfectluy to rplan thus far, the"UuS‘
team relaxed (collarpsed?) and waited for telemetry reporis
from around the world!

The first indications that all was not well came from the
printer when Larru Kauser wanted to know whuy he could not hear
UD-11 followed by t/m from Phil Karn etec. The UoS Command Team
were “revived’ and awaited the first pass of the day, orbit #8.
The sepacecraft was silent (adain as exepected) at A0S, however
repeated attempts to re-activate the 145 MHz beacon usind the
s/c computer failed 3s did direct command., Heated anglysis of
the situation resulted in the preliminary theory that the
‘Watch-Dodg’ timer (3 device that de-activates the 145 & 435 MHz
beacons after 21 daus if no commands have been detected from
the dround - remember UO-9!) may have been. incorreclly
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nrematurelg. The ‘Watch-Dog’ can be reset by command and thls.
énd re~zgctivation of the 145 MHz beagcon, were attempted on
> arbit #9 - however with no success. Continued attemels: on
orbit #10 yielder nothing and thinds began to look rather drim.
At that time no reason could be found for the eremature
shut-down of the begcon and the erevailindgd theories tended
towards cataclusm, Additionallu, t/m ‘want down’ and we hgd to
resort to ephoning around to gather more pieces of the picturel
Data from G.Ratcliffe via phone from Australia confirmed that
the spacecraft sustems were functioning nominally when he
t racked U0O-11 just before termination of transmissions. ~ The
spacecraft was in very dood share! ‘

Detailed examination of the s/c comrputer software wused during
the first few passes shewed that the timind had been in error -
the timing clock selected had been runnindg at 8 times that
required - resulling in epremature shut-down of the beacon on
both orbit #2 and #3 entirely in adgreement with observations!
This now veered the theories away from the ’‘Bid Band’ and
towards some sort of seacecrafl sustems problem. -

Lgck of feedback from the spacecraft keees us effectively blind
and 311 we can do is postulate the most likely theories based
on pre-launch experience. The current theory is that there ' may
be a problem with the 145 MHz beacon causing it to fail to
orerate correctly and denerale wide-band noise a3and block the
"%ommand receivers. This theoruy is based on observations of the
cerformance of the beacon during test where some praoblems of
this nature were encountered but were later believed to have

been ftixed. The Surrewy Command Station are continuing to
attemet to command the 145 MHz beacon OFF and the 433  MHz
beacon ON - so far without success. If the 145 MHz beacon is

ON but not operating correctluy, it should be rossible to
observe it with high gain antennas and sepectrum analusers elc.
Should this prove to be the case, then it mau be most
profitable to attempt to command the spacecraft using the 1.2
GHzcommand uplink 3s this uplink is the most inderpendant of the

VHF/UHF sustemns.

All we can do is try out various theories - we tend nol  to
favour total sustem failure or spontaneous detonation at
prasent rather some more limited scenario. We shall keer - you
posted 35 to our thoudghts and erodress. Needless to sad.,

everuone here is somewhat disaprointed after the efforts of the
A_&ast months and such 8 flawless start to UO-11‘s life!
“We still have faith, though!

Martin Sweeting UoSAT Prodramme Manader + UoS Team

XX 0Orbital Predictions - from KA9Q XX

Satellite! oscar-9
Catalog numbetr! 12888

Erpoch time! 84059.37579141

Tue Feb 28 09:01:08.377 1984 UTC
Element set! 589
Inclination! 97 . 35794 dedg
RA of node! 32,4183 ded
Eccentricituy! 0.,0004812
Arg of peridgee?l 120 .6343 ded
Mean anomaly? 239.5299 dedg
Mean motion? 15.,24558043 rev/dau
Decay rate! 6+413e~-05 rev/daut2
Ecoch revi 13280
Semi major axist! 6B&7.216 Kkm
Anom period? ?4,453603 min
Apogee ! 507.926 km
Peridee! 501.317 km

Beacon!? 145.8250 mhz



Batellite! oscar-10
-Catalog number: 14129
Epoch Time!

Decay rate!
Epoch revi 49

Semi major axis: 7062.434
Anom reriodi 98.505511
Arndeel 712,498
Perideel 674,437

XX Spacecra?t orbital datsz

\D
Orhits for Fth March

UoSAT
Lorbit no ¢ 13388
Tax time § 143118106
Eqx lond ¢ 340.5
Mean hgt ¢ 496, 0
Period : 24,5204471
P—drad ' 2:877E-05
Long inc ¢ 23.6289921
L-dradg $ - 8.233E-064

84032.17797383

Tue Feb 21 04116i16.240 1984 UTC
Element set} 85
Inclingtion: 25,5984 ded
RA of nodel 214.2593 ded
Eccentricituyil 0.60879416
Ard of meridee! 247 ,5009 ded
Megn anomzlyl 39.4882 ded
Mean motioni 2,05858806 rev/day
Decau rgtel B8:01e-046 rev/daut?z
Epoch rtevi 520
Semi major axis! 26105.357 km
Anom retiodl 6992.508375 min
Apodes ! 35627237 km
Peridee! 3833.982 km
Beacon? 145:8100 mhz
Satellite! oscar-11
Catzlog numberi 14781
Epoch Lime? B40464.,4464078527

Sun Mar 4 11:03:131.847 1984 UTC
Element set!i b
Inclinition? 98.2551 ded

~RA of node! 126.72087 ded

ccantricitul 0.0012928
Ard of peridesa! 253 . 6204 ded
Megn gnomaglu! 106.2574 ded
Megn molion? 14,61847144 rev/day

0.00034629 rev/dautl

km

min

km

km

b @

OSCAR-8 NOAR-T

305614 13952

15:10:15 14144130

303.9 349 .4
04,0 850.0

103.,1631066 101.9572850

8.277E-07 7.300E-06

25.,7899720 25.48%9v3%26
+000E+00 2.000E-07

Recept ion reporis and UoSAT dats is much arepreciazated

Send to! UoSAT team.
England - Thank uou

University of Surreuy,

GMT
ded.w
km
mins
AN-ref
deds
¥N-ref

Guildford, Surrey,



Dies waren die ersten Sidgnale %@: UoSAT-2, nach dem Ein-
schalten um 19:16:25 UTC am 1.3.1984, ORBITH 0

received by DB20S

UOSAT-2 0000410000419

oeMMMMOQNbo&oMMbbooumbmoo#ohmmomoumuo&ouu&oﬂohouomoummooou&m

uomgomugoumoumumanuuumq»uaooo&wuummrumauaummwmmaumaomquoao»»
407517410005426716430007441717450045460002474106484109494138
[50471751092F5265365365725475455500005600 035740345584 07E59407F

6082C0615BC562800C63024364040665010266000067000168000E6F000F
UosAiT-2 0000410000551

0193B01683C0244980332460404220503420603b407040308035E090339
10311411297C12000313084E14001415003716001617558E185408195085
20513521182822663323000124000625000726090D275964F28595327450A
30471131040632284F33586B34000735354436429A37399738409639404A
40756041000542670743000744171745004546000247410648411849412A
30628931090D052664353670754748A55000056000357403558407E594080
6083E3615BC562800C63024364040685010266000067000168B000E6F000F
UOSAT-2 0000410000658

00513701402702631603643204042205033506031407040308034F 090328
103442112983120003130839140005135002616000717553518535A193085
2051532118182266332300012400062500072609QD27587F285816274518
30206731042432285E335858340007353522364256373887384096394058
40755341000542671643000744172445004546000247411748411849412A
30577051091C52664353&69F354733055000056000357403558407E594080
6082E2615BC562800C63024364040665010266000067000168000E69000F
UOSAT-2 0000410000722

00211201534302688403556304042205033506030507040308034F 070328
10511411298312000313084E14001415003716001617550618533C195085
20514221182822663323000124000623000726090027585D028577F294518
304357331042432285E3358493400073535113642473738693840)6394058B
40753541000542671643000744172445004546000247411748412B479412A
90513251091C52662553263154749B550000560013574035584081594080
6083E3615BCS562800C63020764040665010266000067000168B000E69000F

fIMcCcAT ™ RANANAAANANANOIAN

AMiz powa O/P = 640m W

T= 14,8°C
Bkl tomp = 4G4
Vet = 42, 64V
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00170601699702511703352704042205033u06030507040308034F090318
10510511298312000313083914001415003716000717547018532D195085
20513521180A22663323000124000625000726090D27579E285708294518
30373431041732284F33584934000735351136424737383C384096394058
40765041000542670743000744172445004546000247411748412B494119
J0659F31090D326706536761547574350000560003574042584081594091
6082C0615BC562800C630207640406650102646000067000168000E62000F
UasAT-2 0000410000806

00229901370302655403577604042205033506030507040308034F090318
10513611298312000313084E14001415003716001617546118531E195085
20516 21181B22663323000124000625000726090D027579E285708294518
30447431042432285E33587A34000735349836422137383C3840946394058
40750641000342670643000744172445004546000247411748412B49412A
90471731091C3266075364653547530550000560003574042584081594091
60826A615BC562800C63024764040665010266000067000168000E6F000F
vosaT-2 0000410000835
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BYCCHLALLIBLL609LLL000F 'E00C1G000V1BEBOCILO00ETE00ELTI6160T
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40649F41000542671643000744169E45003246000247427248434F49413B

50465251093E52634653640454756555000Q74000357419E58424F 594329
60836B8615BL562800C630243640406650102.6000067000168000E6F000F

UOSAT-2 0000410013830

00519D01234402508F03458A04044405032406019E07041208032909026D
10519C11300312000313082814000515003716000717609918611F 195368
20519F21185F22663323000124000625000726093E27624528633C2947Q08
30519E31037632284F 33593F34000735342336417737406638425839430D
40649F41000342671643000744169E45003246000247427248434F49413B
30465231093E52634653639A54770155000056000357419E58424F 594329
60836B613BC362B00C630243564040665010266000067000168000E6F000F
UOSAT-2 0000410013845

00519D01631302611403494A04044405032406019E07041208032909026D
10319C11300312000313082814001415002616000717610118612C195379
20519F21186C22663323000124000625000726094927624528633C294708
30519E31042432285E33371D34000735340136414437406638425839430D
40649F41000542671643000744169E45003246000247427248434F49414C
S90465251093E52634653637A54771055000056000357419E58424F594329
60836B615BC562800C630243464040665010266000067000168000E6000F
VOSAT-2 0000410013855

00519D01493F 02391903676404044405032406019E070412080329090246D
10519C11300312000313082814000515002616000717611018612C195379
20519F21187022663323000124000625000726093E27625428634B294708

uowaomuaoumnummmhﬂuumommu&oooﬂumNNOﬂu&bauuquommumhmmmuOhqu§

40649F41000542671643000744169E45003246000247427248434F49414C
30463251093E52634653247554772355000056000357419E58424F594329
60836B615BC362800C63024364040663010266000067000168000E69000F
UOSAT-2 0000410013904

00519D016474024948B03327504044405032406019E07041208032909026D
10519C11300312000313081B14001415002616001617611018612C195384
205319F21185F22663323000124000625000726093E27625428635A294719
30319E31040632283E33598434000735339F36412237404438426B37430D
40649F41000542671643000744169E45003246000247427248434F49414C
304465251093E52634653264654764455000056000357419E58424F 594338
60836B6158BC562800C63024364040665010266000067000168000E649000F
UOSAT-2 0000410013919

00319D001568A02272503547504044405032406019E07041208032909026D
10319C11300312000313081814001415002616001617612318613D1935386
20319F21186022663323000124000625000726093E27626728635A294719
30519E31038932284F33592E34000735338E36412237402238426B39430D
40649F41000542671643000744169E45003246000247427248434F49414C
S50465251093E526346532657547468855000056000357419E58424F 5724338
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UoSAT Spacecraft Control Centre
Universitu of Surrey, Guildford, Surreu, Endland
22 8222233328283 2333¢3223333323333233333333332382%

Frame counter { 0346 received bw DB20S

XXXk UoSAT Bulletin—-éé 13400 16th March 1984 XxkxXkx
b § UoSAT-Dscaf—? Status XX

Dual satellite control at the Surreu droundstation has been
restored using & sigdnal denerator in place of the previous
single~frequency transmitter. Thus requires manual doepler
tuning, but 3llows 8 normal schedule adain on Oscar-9. We will
use a schedule similar to that used before the Osear-11 launch
campaign, modified if further bulletins are required.

¥X UoSAT-Oscar—9? Schedule XXk

Friday Load bulletin, Digitalker, 1200 bd telemetrw
Saturdau Bulletin

Sunday Bulletin

Monday High-speed radiation scan

Tuesdau Checksummed telemelry

Wednesday Digitalker & Telemelry

Thursday Whole—-orbil recorded telemetry

%X UoSAT-Oscar—-11 Status XX

Further detailed analusis of the telemetruy data received frow
the UOSAT-2 seacecraft during the early orperational orbits -
gathered from the UK, Jaean & Australia - still wuields no
indication of imepending eroblems, all sepacecraft sustems were
performing perfectly during that time.

Reports have been received from Canberra (Australia) and New
Zealand of very low-level signals on 145.823 MHz. The
prevailing theory is that the 145 MHz beacon malfunctioned when
re-activated on March 2nd and is wunstable eproducing only a
small amount of power on 145.8235 MH=z.

Attemets by NK&K to activate the 435 MHz beacon using the 1.2
GHz uplink have, so far, eroved unsuccessful, however the
precision required for tracking the spacecraft at that
frequency highlighted another potential eroblem area. Studies
of the orbit ephemeres bu KA9Q identified discrepancies between
the orbit data uvsed bu different stations tracking the
spacecraft based on radar observations. Since no sidnals can
be reliably received from UOSAT-2, orbit data for the
spacecraft has to be derived from rerpeated radar observations -
assuming it is possible to identify positively the spacecraft
amongst the other objects in much the same orbit!

It is essentizl that we have accurate and relizgble orbit data
before we can correlate reroris of sidnals thought to come from
UDSAT-2 and proceed with attempts to overcome the eproblem.

Reports of sidgnals received on 145,825 MHz during the times
that UOSAT-2 should be visible would be extremely valuable., but
must include times, bearinds, station position, equiement
details and, preferably, tare recordings of anu likeluy sidnals.
With enoudh observations we should be able to epiece todether
what has bhaepened to UOSAT-2 - please hele and we will get
there!



_* Thanks to all heleing so far.

XX Oscar-11 Telemetry equations XX

The Oscar-11 telemetry format is repeated below. Thanks
Harold Price, NK&K, for the initial compilation.

Checksummed TLM format. Channel format isi
nnvwvve

nn - channel number

vwv - value

c - To compute checksum, convert each ascii
character into the binary, e.d. ‘A’, which
comes in as 41H becomes 0AH. Exclusive OR
all 5 values. Convert the lower four bits
of the XOR answer to an ascii hex digit, e.d.
0BH becomes 42H, this character is the checksum,

A 1Eh cursor home character preceeds UOSAT-2 in each {frame
number after UODSAT-2 on the header line is the date

—  _YYMMDDWHHMMSS, W is dau of week, 0-6. The date below is bod

= -

it wasn’t initialized after the s/c was cowered uP. The
was in the Bldg 836 clean room when this frame was taken. S
of the data is valid.

UasAT-2 0000010040621

00515101039802011203010204023505028F06025107031508032709026D
105150110000120056130103140005150004160007177364187368B19736A
205153210322226677230001240017250007260774277367287368297369
30515231016532284F33000034000735030536000537736638353E39333F
40763641000542688043000744000045056246000247736148353949346C
50561751017252661653263154111055852F56000357306758736F593537
602105617BC762800C630041641003651C0E66140567340668000E69000F

Non-checksummed frame. Everuthing is the same as above expe
that the checksum characlter becomes a8 space. This formalt is
more pleasing to the human eue.

uosAT-2 0000010040630

00515 01035 02010 03010 04023 05028 06025 07031 08032 09026
10515 11000 12004 13010 14000 15000 16000 17736 18736 19736
20515 21032 22667 23000 24001 25000 26077 27736 28736 29736
30515 31016 32284 33000 34000 35028 36000 37736 38333 39353
40763 41000 42688 43000 44000 45055 46000 47736 483533 49346
50561 51017 52661 53256 54111 55852 56000 57306 58736 39333
61210 617BC 62800 63004 64100 651C0 66140 67340 68000 67000

A dwell format is also available, in which only selectead
channels are displayed. The channels can come oul in any
order, in checksummed or non—-checkedsummed format. The
UOSAT-2 and time stamp may or mau nol be inecluded.,

Chan # Name Equation

00 Solar array current =Y I=1.9(516-N) ma

01 Nav madg X axis H=(0.1485N-68) uT
02 Nav Mag Z axis H=(0.1523N-6%.3) uT
03 Nav mag Y axis H=¢(0.,1507N-69) uT
04 Sun sensor 31

05 Sun sensor #2

Qé Sun sensor #3

to

The
in
us, -
s/c
ome

ct



08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
- 55 .
56
57
58
59
60-67

Sun sensor #5

Sun sensor #6

Solar array current +Y
Nav mad (Wind) temp
Horizon sensor

Spare {(tbd)

DCE RAMUNIT current

DCE CPU current

DCE GMEM current

Facel teme +X

Facet temp +Y

Facet temp +7

Solar arraw current -X
+10V line current

PCM voltade +10V

P/W lodgic current (+3V)
P/W Geiger current (+14V)
P/W Elec se.curr (+10V)
P/W Elec sp.curr (-10V)
Facet temp -X

Facetl temp -Y

Facet temp -Z

Solar grrau current +X
-10V line current

PCM voltade -10V

1802 come curr (+10V)
Diditalker current (+3V)
145MHz beacon powes 0/P
145MHz beacon current
145MHz beacon temp
Command decoder temp (+4Y)
Telemetry teme (+X)
Solar arraw voltade (+30V)
+3V line current

PCM voltade +5V

DSR current (+3V)
Command RX current
435MHz beacon epower 0O/P
435MHz beacon current
435MHz beacon temp

P/W temr (-X)

BCR temp (-Y)

Battery charde/dischd curr
+14V line current
Battery voltade (+14V)
Battery cell volts (MUX)
Telemetry current (+10V)
2.46Hz beacon power 0O/P
2.,4GHz beacon current
Battery temm

2.4GHz beacon temp

CCD imader teme

Status points 1-96

I=1.92(516-N) mA
T=(330-N)/3.45 C

T=(480-N)/3 C
T=(480-N)/5 C
T=(480~N)/5 C
I=1.9(316—-N) mA

I=0.97N mA

V=0.,015N V

I=0.14 (N<=500)

I=0.21N mA

I=0,096N mA

I1=0.093 mA

T=(480~-N)/5 C

T=(480-N)/5 C
T=(480-N)/5 C
I=1.92(516-N) mA

I=0.480 mA

V=0,036N V

I=0.21N mA

I=0.,13N mA (N<=500)
P=(2.,5N - 273) mW (N>200)
I=0.22N mA

T=(480-N)/5 C

T=(480~-N)/5 C
T=(480~-N)/5 C
V=(0.1IN-51.6) V

I=0.97N mA
V=0,0684N V
I=0.21N mA
I=0.92N mA
P=(2.,3N-200) mW N>175
I=0.44N mA
T=(480-N)/3 C
T=(480-N)/S5 C
T=(480-N)/5 C
I=8.8(N-513) mA

I-5N mA

V=0,021IN V

See below

I=0.02N mA
P=((N+30)%%2)/480 mW.
I=0.,45N mA
T=(480-N)/3 C
T=(480-N)/5 C
T=(480-N)/3 C

(n<=500)

The status points will be rerpegted again in the next bulletin.,

Correction

Note that the equation for channel
incorrect by a factor of 10 and has been corrected,

Multirlexed Battery Scheme (channel 53)

(battery vollade) was

Six consecutive TLM frames carre the total volts, the following
ten frames will be individual cells, starting with cell #10.
Each cell has its own equation which will be suprlied when a

documentaltion problem has been resolved.
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XX Orbital Predictions - from KAT9Q XX

Satellite!

Catalog number!

Erpoch tLime!

oscar—-9
12888

84063.90445011 -

Sat Mar 3 21:142:24.489 1984 UTC
Element set? 593
Inclination! 97 .3793 ded
RA of node: 37.0021 ded
Eccentricity! 0.0004498
Arg of peridee! 107 . 8696 deg
Mean anomazlu!l 252.3144 deg
Mean motion! 15,24639690 rev/dau
Decau rate? 7.823e—-035 rev/dautz
Epoch rewv! 13349
Semi major axis: 68B66.971 km
Anom period! ?4,4485435 min
Brodee! 510.949 km
Peridee! 504,772 km
Beacon! 145.8250 mhz
Satellite! oscar-10
Catalod number?! 14129
Epoch time: 84063.83285908

. 8at. - Mar . 3-19:592:19.24 1984 UTC

Element set:? 90
Inclinationt 25,6632 ded
RA of node! 212.,1030 ded
Eccentricituy? 0.,6091272
Arg of peridee:’ 250.9131 deg
Mean anomalu! 36.7286 ded
Mean motion? 2.05833433 rev/day
Decay rate!? -2.88~-07 vev/dautd
Evoch rev! 544
Semi major axis! 26105.808 km
Anom period!? 699.5268286 min
Apodgee? 35633.003 km
Parigeea! 3829.487 km
Beacon 145.8100 mhz
Satellite! oscar-11
Catalod number! 14781
Eroch time! 84067.40409430

Wed Mar 7 09:41!153.747 1984 UTC
Element set:? MH 3-11-84mod
Inclingtion!? ?8.23510 ded
RA of node! 129 .8480 deg

Eccentricitu! 0.0006061

Arg of rperidee! 243,8620 ded

Mean gnomalu! 116 .1950 ded

Mean motion? 14,61903052 rev/dau
Decay rate! 4,76e-06 rev/daut
Eroch rev! 83

Semi major axis! 7062.253 km

Anom period? 98.3501744 min
Arodee ! ) 705.268 km
Perigeae! 696,708 km
Beacon: 145.8250 mhz
Satellite! Landsat—-D’

Object: 1984-021A = NASA # 14780
NASA El.Set? # 5

Eroch? 84064.,46281564

Incl! 98.2345

RAAN! 126.2100

Ecert 0.0010697

Ardg.Perd? 274.,5334

Mean Anom! 085.4451
Mean Motion! 14.60712266
Drag: +0,00010338

W O e rmm oo BP mmenb it T dentam
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Orbits for 16th March

Orbit no
Eqx time
Eax long
Mean hdgt
Period
P-drad
Long inc.
L-drad

*e 65 S+ e S0 S0 o+ o

UoSAT
13541
15116324
353.7
494.7
?4.5042459
3.875E-05
23.,6243378
?.749E-06

Mot od

UoSAT-2
217
15:28:01
267 .4
693.5
98.5644202
1.730E-06
24.,6404045
4.400E-07

NOAA-8

5032
14135245
300.2

850.0
101.2794220
?.000E-06
25.3296116
2.,000E-07

Reception rerports and UoSAT data is much zppreciated

Send to!

UoSAT team,

Endland - Thank you

University of Surrey,

Guildford,

GMT
degoH
km
mins
iN-ref
deds
AN-ref

Surrey,
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UoSAT Sepacecraft Control Centre
University of Surreu, Guildford, Surrey, Endland
288328323383 2233883%33333323333%3323¢823¢2222¢222¢

Frame counter ¢ 01469 received by DB20S

xXk%x UoSAT Bulletin-4&7 23rd March 1984 xXkx
XX UoSAT-Oscar-9 Status XX

Dual satellite control at the Surreu droundstation has been
restored using a signal dgenerator in place of the previous
single-frequency transmitter. Thus requires manual dorrler
tuning, but allows 3 normal schedule adgain on Oscar-9. We will
use a schedule similar to that used before the Oscar-11 launch
campaign, modified if further bulletins are required,

%X UoSAT-0Oscar~9 Schedule XX

Friday Load bulletin, Digitalker, 1200 bd telemelry
Saturday Bulletin

Sunday Bulletin

Monday High-sreed radiation scan

Tuesday Checksummed telemelry

Wednesday Digitalker & Telemelry

Thursday Whole-orbil recorded telemetry

*x UoSAT-0Oscar—11 Status XX

Yet further detailed analusis of the telemeltry data received
from the UDSAT-2 spacecraft during the early orerational orbits
- gathered from the UK, Jaean & Australia - still wields no
indication of imrending eproblems, all spacecrafl sustems were
performing perfectluy during that time.

A number of rerorls 3re still being received gt Surrey giving
information on short bursts of either modulated or unmodulated
signals on 145.825MHz. None of the reports so far bhave been
corroborated bu tare recordings or simultaneous reception at
two or more stations, however the continuation of these rerorils

is still encouradindg.

Stations sending reports should asttemetl to erovide the
followindg details: Turpe of sidnal and modulation, time of
start and end, tare recording, frequency and doepler variation,
beam headings and any variation, and brief station equiement
detgils. Please contact uour national AMSAT ordanisation or
the University of Surrey if anuthing of intervest is heard,
Thanks!

The prevailing theoru is that the 145 MHz beacon malfunctioned
when re—-activated on March 2nd and is unstable producing onlu a
small amount of rower on 145,825 MHz, bul enough elsewhere lo
block gll the command receivers.

Attempts bu NK&K to activate the 435 MHz beacon using the 1.2
GHz uplink have, so far, eproved unsuccessful, however the
precision required for tracking the spacecraft at that
frequency highlighted another potential eroblem areg. Studies
of the orbit ephemeres bu KAZQ identified discrepancies between
the orbit data used by different stations tracking the



spacecraft used on radar observations. Since no sidngls can
be reliablu received from UOBAT-2, orbit data for the

spacecraft has to be derived from repeated radar observalions -
assuming it is possible to identify rositivelu the seacecraftl
amongst the other objects in much the same orbit! Much of the
doubt over the orbit earamelers has now been resolved, however

the Landsat orbitgl elements are included in this bulletin as
additional reference material.,

Thanks to all heleing so far.
XX Oscar—11 Status Point Summary XX

The Oscar-11 status soint listing is rereated below. Thanks to

Harold Price, NK&K, for the initial comepilation,

The list below contains the status points which are eresented
in ‘channels’ 60 to &7 of the telemetry frame which was

described in last week’s bulletin.

The status roints are stored with 12 eoints prer telemelry
channel, e g, channel &0 has status bits
1,2,3,4,5,6,7:,8,9,10,11.,12 in that order. Thus, 60400 means
status point 2 is set, (1), and 3-12 are resel {(0).

UOSAT-B STATUS POINTS

145 MHZ GENERAL DOWNLINK POWER OFF /0N
435 MHZ ENGINEERING DOWNLINK POWER OFF /70N
2401 MHZ ENGINEERING DOWNLINK POWER OFF /0N
TELEMETRY CHANNEL MODE SELECT RUN/DWELL
TELEMETRY CHANNEL DWELL ADDRESS LOAD OFF 70N

TELEMETRY CHANNEL OWELL ADDRESS SOURCE GND/COMPUTER
PRIMARY SPACECRAFT COMPUTER POWER OFF /0N
PRIMARY SPACECRAFT COMPUTER ERROR COUNT BIT-1
PRIMARY SPACECRAFT COMPUTER ERROR COUNT BIT-2

10 PRIMARY SPACECRAFT COMPUTER BOOTSTRAP PROM/UART

11 PRIMARY SPACECRAFT COMPUTER ERROR COUNT BIT-3

12 PRIMARY SPACECRAFT COMPUTER BOOTSTRAP A/B

13 GRAVITY GRADIENT BOOM DEPLOYMENT PYROS SAFE/ARM

14 GRAVITY GRADIENT BOOM DEPLOYMENT PYROS HOLD/FIRE

15 GRAVITY GRADIENT BOOM DEPLOYMENT SAFE/ARM

NONOCUORGIN -

16 GRAVITY GRADIENT BOOM DEPLOYMENT HOLD/DEPLOY

17 GRAVITY GRADIENT BOOM DEPLOYMENT EXTEND/RETRACT
18 ATTITUDE CONTROL MAGNETORQUERS SAFE/ARM

19 ATTITUDE CONTROL MAGNETORQUER =X ON/OFF

20 ATTITUDE CONTROL MAGNETORQUER -Y ON/OFF

21 ATTITUDE CONTROL MAGNETORQUER -Z ON/OFF

22 ATTITUDE CONTROL MAGNETORQUER REVERSE/FORWARD
a3 435 MHZ PSK MODE NRZI/NRZIC

24 2401 MHZ PSK MODE NRZI/NRZIC

a5 ATTITUDE CONTROL MAGNETORQUERS HIGH/LOW POWER
26 DIGITALKER EXPT. POWER OFF /0N

27 CCD CAMERA EXPT. POWER OFF /0N

28 CCD CAMERA EXPT. INTEGRATION PERIOD BIT 0

29 CCD CAMERA EXPT. INTEGRATION PERIOD BIT 1

30 CCD CAMERA EXPT. VIDEO AMP. GAIN BIT 0

31 CCD CAMERA EXPT. VIDEO AMP. GAIN BIT 1

32 DSR POWER OFF /0N

33 DSR MODE READ/WRITE

34 DSR MODE RUN/RESET

35 RADIATION DETECTORS GEIGER-A EHT P WER OFF/ON

36 RADIATION DETECTORS GEIGER-B EHT POWER OFF/ON

37 RADIATION DETECTORS GEIGER-C EHT POWER OFF/ON
38 ELECTRON SPECTROMETER SENSOR EHT POWER OFF/ON
39 DCE EXPERIMENT POWER OFF /0N
40 DCE EXPT. RESET/RUN



/A,.\

41
42
43
48
46
47
48
49
50
31
52
53
54
33
56
57
58
S99
60
61
&2
63
64
65
bé6
&7
68
&9
70
71
72
73
74
73
76
77
78
79
80
81
g2
83
84
85
86
87
a8
a9
70
91
92
93
94
95
94

The

DCE EXPT.
_DCE EXPT.

PROM SELECT
CPU CLOCK RATE SELECT

NAVIGATION MAGNETOMETER POWER
SPACE DUST EXPERIMENT BBWER SELECT
BCR STATUS
435 MHZ DOWNIINK MODULATION SELECT

2401 MHZ DOWNLINK MODULATION SELECT- —

ENGINEERING DATA
ENGINEERING DATA
ENGINEERING DATA
ENGINEERING DATA
ENGINEERING DATA

COMMA
coMMA
145 M
145 M
145 M
145 M
145 M
145 M
145 M
145
435 ™
435 M
435 M

ND
ND
HZ
HZ
HZ
HZ
HZ
HZ
HZ

MHZ

HZ
HZ
HZ

WATCHDOG
WATCHDOG
DOWNL INK
DOWNL INK
DOWNL INK
DOWNL INK
DOWNL INK
DOWNL INK
DOWNL INK
DOWNL INK
DOWNL INK
DOWNL INK
DOWNL INK

ENABLE
RESET

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
RATE
RATE
RATE
RATE
RATE

PARTICLE/WAVECOUNTER CONTROL
DOWNL INK LOCKOUT

ENGINEERING
ENGINEERING
ENGINEERING
ENGINEERING
P/W channel
P/W channel
P/W channel

SPACE
SPACE
SPACE
SPACE
SPACE

SPACE
SPACE

SPACE

(V)
DU
DU
Dy
by

DU
ov
ou

DATA
DATA
DATA
DATA

8T
8T
ST
8T
ST

ST
8T
ST

plate contral BIT O
plate control BIT 1
plate control BIT 2

DSR WRITE CYCLE COMPLETE

1802
1802
1802
1802
1802
1802
1802
1802
1802
1802
1802
1802

CWO
WM
TLM
TLM
TLM
M
TLM
TLM
TLM
TLM
TLM
TLM

OUTPUT

PORT (MSB)

PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT
PORT

PORT (LSB)

‘angineering data’ bits
certain modules and arve unlikely to be of deneral interest.

cantain

t he

internal

A/B

0.9/1.8 MHZ

OFF /0N
BEF /0N
0/1
AFSK/PSK

- AFSK/PSK -

BIT 1
BIT 2
BIT 3
BIT 4
BIT S

OmDODDIDIMMOOBD

COUNT/RESET

ENABLE/DISABLE

BIT 6
BIT 7
BIT 8
BIT 9

status

of



X% Orbital Predictions - from KA9Q XX

Satellite! oscar-9
Catalog number! 12888
Epoch time! 84072.37051070

Mon Mar 12 08:53:!32.124 1984 UTC
Element set! 497
Inclination? 97 .5837 dedg
RA of node! 45,5674 deg
Eccentricitu!l 0.0004698
Arg of peridee?l 87 . 3549 ded
Mean anomaluy!l 272.8215 ded
Mean motion! 15.24761403 rev/dau
Decau rate! 6.832e-05 rev/daut
Epoch rev: 13478
Semi major axis! 6B66.605 km
Anom mperiod? 24,441003 min
Apodee? 512.654 km
Peridee! 506.202 km
Beagcon? 145.8250 mhz
Satellite! oscar-10
Catalog number! 14129
Epoch time? 84063.,83285908

Sat Mar 3 19:59:1%.24 1984 UTC
Element set? 90
Inclination? 25,6632 ded
RA of node? 212.1030 ded
Eccentricity! 0.6091272
Arg of peridee! 250.9131 deg
Mean anomalu! 36.7286 deg
Mean motion? 2,05853435 rev/day
Decau rate! ~-2,8e-07 rev/daut?
Epoch’ rev! 544
Semi major axis! 26105.808 km
Anom petriod! 699.526826 min
Apodeea?’ 35633.003 km
Peridee! 3829.487 km
Beacon? 145.8100 mhz
Satellite! oscar-11
Catalog number! 14781
Epoch time! 84073.70137970
- Tue Mar 13 16:49:159.223 1984 UTC
Element set! MH 3-13-84
Inclinationt 98.2610 deg
RA of node! 136.1480 ded
Eccentricitu? 0.0012076
Arg of perigee! 233.9610 deg
Mean gnomaly? 126.0480 ded
Mean motiont 14,461818731 rev/day
Decayu rate! 1.5%9e~06 rev/dayt?2
Epoch rewv! 173
Semi major axis! 7062.526 km
Anom period!? 98.507426 min
Arpodea ! 706,604 km
Peridee! 689 .347 km
Beacon!? 145.,8250 mhz



UoSAT Seacecraft Control Centre
University of Surrey, Guildford, Surrey, Endland
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Frame counter { 088C received by DB20S

¥xx%x UaSAT Bulletin-48 28th March 1984 XXxx

¥x UoSAT-Oscar—9 Status XX

This bulletin has been produced two daus earlier than usual in
order to prevent loadindg it on Friday., G3YJO will be using g
26m dish antenna al Jodrell Bank, near Manchester, Endland, to
listen for the UoSAT-Oscar-11 beacon on 145.825MH=.,
Calibration tests adainst Oscar—-9? will be rerformed on Thursday
and Fridaw afternoons, with Oscar-11 runs on Thursday evening
and Friday morning and evenind, Depending on the resultis
obtained, further work mav be done over the weekend and early
next week.

XX UoSAT-0scar—-9 Schedule XX
The following schedule will be resumed from next Tuesday - this
weekend the bulletin will run from Wednesday afternoon wuntil

Mondaw.

Fridaw Load bulletin, Diditalker, 1200 bd telemetlry

Saturday ‘Bulletin

Sunday Bulletin

Monday High-speed radiation scan
Tuesday Checksummed telemeatlry
Wednesdau Diditalker & Telemetru
Thursdau Whole~orbitl recorded telemetru

kX UoSaT-Oscar—-11 Status XX

Analusis of all telemetru received from Oscar—-11 indicates no
regsons for the current silence and lack of telecommand.

A number of reports gre still beind received gt Surreuy divind
information on short bursts of either modulated or unmodulated
sidnals on 145.825MHz. None of the rerports so far have been
corroborated bu tare recordinds or simultaneous reception at

~two or more stations, however the continuation of. these rerporits

is still encourading.

Stations sending rerorts should attempt to provide the
following detgils? Ture of sidnal and modulation, time of
start and end, taere recordind, {requency and doprpler variation,
beam headinds and anw varigtion, and brief station equiepment
details. Please contact wour national AMSAT ordanisation ovr
the University of Surrew if anuthing of interest is heard,
Thanks!

After the 2m beacon reception tests this week, further work may
centre on attemeting to receive emissions from the three
command receivers., These are powared separately direct from
the batteries and gnalusis is currently beind performed to
determine the power levels outeput at the wvarious local
osclillator frequencies,

Thanks to g3l1 helring so far.

X% Oscar-11 Specification XX

Just to remind us i1l what we are missing, here is g.summary of
the sustems aboard Oscar—111! :



145,825 MHz Beacon

- The 145 MHz beacon on UoSAT-B is nearly identical to the one
fiown most successfully on UoSAT-1. The modulation index has
- been increased in order Lo ensure more optimum recepiion on
' most radio amateur receivers. Modulation is by frequency-shift
keuing, as on UoSAT-1.
P s
435,025 MHz Beacon
= This beacon is 3 completeluy new desidn which denergtes ils
frequencuy standard from a phase-locked sunthesiser system. As
@ a8 result, the DC to RF efficiency is much improved, In
' addition to frequenkuy-shift modulation., shase-shift modulation
is a8 switchable ortion.,
P
2401.5 MHz Beacon
%
. When the original supplier of the 2.4GHz beacon was unable to
e meet--his- commitment .,  Colin Smithers, B4CWH, at-the University - .-
P of Surrey stepped in and desidgned and built the transmitter and

~ power supply in under four weeks., The DC to RF efficiency has
been imeroved by some 3 times over the UoSAT-1 implementation.
Baoth AFSK and PSK modulation methods are possible.

73

P Telemelry Sustem
The basic outeut of the UoSAT-B telemetru sustem is very

- gsimilar to that of UoSAT-1. However, 60 analogue channels,
digitised to 3 decimal digits, and 96 status poinlts encoded
into hexadecimal digits gre available todether with 3 regl-time

-~ clock for frame identification and the satellite identufield

' ‘UYUoBSAT-2’. A checksum digil can also be added to each channel.,
A dwell facility has been added so that ue to 138 channels can

= be outeut in rotation, combined with clock times and line feeds
or frame ends in anv combination.

ey

. 1802 Computer & Digitalker

ﬂmﬂs‘ The 1802 computer has been desidned to support all the modules
on the spacecraft, as well as to control the overall schedulind
and be usable for specific communicaltions experiments. To

P satisfu these requirements, the compruter has access to many
modules via earallel interfaces, and to some of the others and
the receivers and transmitters wvia serigl conneclions., In

Py addition, there is g real-time clock and a total of 48kb of RAM
for data storage. The Digitzlker speech sunthesiser is housed
with the 1802 and has ROMs containing over 3550 words. These

- will be used initiglly for ‘sepeakindg’ telemetrtu,
Navidation Madnetomeler

- The Navidgation Madgnetometer is 3 three-axis flux dgate device,
much updgraded from the one flown on UaSAT-1. Indeed., the

~ 14-bit resolution is very similar to that obtained from -the
much more comeplicated scientific madnetometer on the previous
craft+. The Nav. Mad. will be used for determining the

- attitude of the sepacecraft during initial manoeuvres, as well
as for experimental measuremeni of madnetic field disturbances
once the attitude is stable.

S~

Madnetorquers & Boom Assembluy



. Magnetorquers - coils of wire enerdised to act as
- electromagnels — are built into all & faces of the spacecraft.
- wound-around-lhe eddes of the honeycomb ranels supporting _the.
4 solar cells and the tor and bottom plates. The fields created
interact with the earth’s magnetic field to ervoduce a torque
which tends to rotate the spacecraft.

When the seacecraft has been positioned so that the CCD camera
end is wpointing towards the earth - a long and complex process
- & boom can be extended from the toe of the craft. The boom
looks similar to 3 steel tare measure, althoudh nearly circular
once it has been unvolled: and some 12 metres long., The boom
carries g 2.5kg mass on the far end and this, in conjunction
with the spacecraft bodu at the other end, creates a
‘dumb-bell’ confiduration which naturallu lines up with the
earih’s dravitational field so that one end points downwards,
rather like 8 pendulum - it is, however, bi-stable!l Any
residugal swindindg motion can be damped with further controlled
aerplications of the madnetorruers,

Sun Sensors

The sun sensors are made with speciglly fabricated solar cell
subst rates which are masked by dreu-code stripes (and
ilmuminated by light passing throudh 8 slit in a metal foil 1in
& - front, Thd mask coding on the cells can be used to derive the
andle at which the incident light is falling on the slit. )
such sensors are mounted around the top plate to erovide

= comelete 360 dedree coveradge,

2N
Horizon Sensors

- Built by a first wear student at the University of Surreu, the
Horizon 8ensor is gble to detect when only one of  two
photodetectors is illuminated, The detectors are housed in two

~ narrow tubes of 4mm diameter and mounted at a small andgle to
each other so that the whole sensor thus detects the ‘edde’ of
an illuminated object. This will be the earth, the moon or the

-~ sun and & fix can then be made on the object’s position.

-~ Digital Communication Experiment

- The Digital Communications Exeperiment (DCE) was designed and

o built by AMSBAT and VITA droues in the USA and Canada. It has
two serigl rports which can receive and transmit to the RF
suysiem and the 1802, as well as an NSC-800 CPU and nearluy 128kb

- of CMOS RAM. The DCE will be wused to investidate various
packetl radio erotocols for use with a future digital
‘store-gnd-forward’ salellite beind planned by _AMSAT. .. .In.

- addition, the DCE has interfaces with the navidgation
magnetometer and the telemetry sustem for long-term data
storade.

PN
Sepace Dust Experiment

-~ The Space Dust experiment was built by 3 drour of students at
the University of Kent, Endgland. It has a dielectric diarphrgam
which, when punctured by & large earticle, discharges the

. capacitance associaled with it, therby indicating the imeact.
In conjunction with & piezo crustal microphone which detects
rarticles of smaller size, correlation techniques can uwield a

. megsurement of the momentum of the incident earticle. :

CCD Camers




The CCD camera is a re-designed version of the device T1i0Wnh ON
UoSAT-1. Indeed, the CCD arrau at the centre aof the camera is
the same tupe as used before. although the 1later batches of
this part are substantially improved over the earlu one used 2
vears ado. This time the analogue electronics surrounding the
array are also dreatluy improved., The active area of 384 pixels
by 254 prixels is stored with seven bits of dreu-level, in F6kb
of RAM in the DSR aexperiment. The DSR is then rasponsible  for
the picture downlink, addindg addresses and error correction and
detection information as Trtequired. The DSR downlink is
organised in packets of 128 butes each, three across each
imager line, so thalt two may be selected for diselau (usind an
extra digital filter) on existing UoSAT-1 CCD diselaus. The
variagble video amp gain and intedration period of the CCD
imager have been sel up to erovide the latitude vrequired to
photograrh both land imades and a3lso auroral features, the
latter being of interest in conjunction with the earticle
detector experiments.

DSR Experviment

The DSR stores data from tUthe CCD imager., particle counter
expariment or computer UART and outeuts it in & checksummed
format. The unit has 2 banks of 96k x 8 CMOS memoruy which can
be used as two sererzate banks or as one 192kb bank. The outpul
frame consists of 2 three bute sunc code, a two byte frame
address, 128 butes of data and 5 butes of error
detection/correction code. The data is sent in serial form
with start bit, B8 data bits and salectable 1 or 3 stop bits.
The data can be outeut at 1200, 2400, 4800 and 9600 BPS,

Particle Detectors and Wave Correlgtor Experiment

Three Geiger counters, each with different electron enerdy

thresholds., similar to those flown on UosAT-1, and a
multi-channel electron spectrometer are mount ed on the
spacecraft to serve as & near—earth reference for

magnetospheric studies to be carried out concurrentlu with the
AMPTE & VIKING spacecraft missions due for launch later in
4984, and for dround-based studies of the ionossheric D, E and
F regions being pursuved with riometers and EISCAT. Data will
be available in eitherv real-time or. for more detailed
analysis, from stored megsurements over both polar auroral
regions to professional scientists and radio amateurs.

%% Orbital Predictions - from KATQ XX

Satellite! oscar-9

Epoch time! 84072.37051070

Mon Mar 12 08:53:32.124 1984 uTC
Element set! 497
Inclination? 97.5837 dedg
RA of node? 45,5674 ded
Eccentricity? 0.0004698
Arg of peridee! 87 .3549 dmdg
Mean anomaly? 272.,8215 deg
Mean motion? 15,24761403 rev/day
Decay rate! 6£.832e-05 rev/daut2
Epoch rev? 13478
Semi major axis! 6866.6035 km
Anom period!? 94,441005 min
Apodee ! 512.654 km
Peridee! 506,202 km

Beacon? 145,8250 mh=z



“

Satellite? oscar-10
Catalod number: 14129

Epoch time? 84063.83285908
Sat Mar 3 19:159:19.24 1984 UTC
Element set! 90
Inclingtion? 25,6632 ded
RA of node? 212.1030 ded
Eccentricituy? 0.6091272
Arg of peridee! 250,9131 ded
Mean anomaly? 36.7286 ded
Megan motion? 2,05853435 rev/dau
Decau rate! -2.8e-07 rev/daut2
_Epoch vevs - - - D44 -
Semi major axis! 26105.,808 km
Anom period: 699.526826 min
Apodgee? 35633.003 km
Pervidee! 3829.487 km
Beacon? 145,8100 mhz
Satellite! oscar-11
Catalog number! 14781
Epoch time! 84074.,7280993%9
Wed Mar 14 17:28:27.787 1984 UTC
Element set! 14
Inclination!? 98.2528 ded
RA of node! 137.1715 ded
Eccentricitu? 0.0014177
Arg of rperidee: 219.1167 ded
Mean anomalu? 1490 ,9008 ded
Mean motion: 14,461822236 rev/daud
Decau rate! 3.62e—-06 rev/daut
Eroch rev: 190
Semi major axis: 7062.514 km
Anom period! 98.507189 min
Apodea?l 702,718 km
Peridee! 682.693 km
Beacon! 145.8250 mh=z
XX Sepacecraft orbital data XX
Ovbits for 28th March
UaSAT UoSAT-2 NOAA-B
Orbit no ¢ 13724 392 5203
Eqx time ¢! 15:28:01 14:56:46 15130337
Eaqx long ¢ 356.3 25%.4 304.,1
Mean hgt ¢ 494.,7 &93.5 850.0
Period H 94.4971535 98,.5641140 101.28835590
P-drag $ 3.875E-05 1.750E-06 92.000E-06
- Long inc ¢ 23.6225337 24 ,6403275 25,3298390
L-drad ! 9.749E-06 4,400E-07 2.000E-07

Reception rerorts and UoSAT data is much apereciated

Send to! UOSAT team,
England - Thank uou

University of Surred,

Buildford,

GMT
ded.w
km
mins
*N-ref
deds
iN~-ref

sSurrey.



UoSAT Seacecraft Control Cenlre
University of Surrey, Guildford, Surrey, England.. .. ..r. o =
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Frame counter ¢ 0160 - = - received by DB205

**X* UoSAT Bulletin—b? bth Aeril 1984 XXxkX
KX UOSAT Dscar—? Status XX

Follaowing last weekend s eaper1ments. a normal schedule has now
-been-resumed. - -

2 - . .
! : SCL WL

fNe have -had- a number of problems with a8 new: telephone ansﬂer1ng~;
machine installed gt the Universituy to distribule -g8atellite
information, The machine has been accused of refusing to
~answer for long periods of time, The faull has been. diagnosed-
~that when one caller handgs uwe, the tare continues playing
_through to the end and then rewinds slowly. Dnlg when
completely rewound does the next call del answered.: -Heé suddasgl i:
that if wour call remains unanswered vou call back. in g -féw::
minutes when the machingtions are finished! The machine can be
~called on Guildford (0483) 61202 at anu tlme. Some 40 50 calls

the old one wore ot in wunder 2.5 uvears!

** UoSAT Uscar~9 Schedule xx S R SRS S B
Frldau o Load bullet1n, Diqitalker. 1200 bd telemetry
SQturdag Bulletin- . AR e N O ML IF R
Sunday Bulletin ,
= = Mondauy - High—-speed radiation scan -
Tuesday Checksummed telemetlry .
- Wadnesday - Digitalker & Telemetry -

- Thursday Whale-orbit recorded telemetlry

ﬁ.}* UoSAT-0scar—-11 Status XX
Analusis of all telemetry received from Oscar-11 ~indicated..no.i.
“ ragsons. for the current silence and lack of telecommandes. !,

The followindg was received from G3YJO while listening for
Oscar- 11 last weekend.

‘I have speni the lagsli few dags up here at Jodrell.. Bank: =Radio..
Telescope on the 85 foot antenna with a crossed-dirole feed on
145 MHz listening for anything emanatindg . from UOSAT-2,  both--.
within 8 narrow 2.5 kHz bandwidth and +- 100 kHz wideband.. The:
receiver & antenna sustem have been checked using UOSAT-1, the
sun and Cassioeia and appear Lo be perfOFmERG” wWEIllv3 Wéi :hgve::
got probably the best UDSAT-1 data we are aver likelu to see!
The UOSAT-1 signal was peghkingdS #75-=dB= 'gdbove .tThe--miinimém:- -
discernable signal level here, so I feel that we should be able

- to0 hear something if UOSAT-2 is radiating anuthing onthe:
nominal frequency,  The wideband sidnal performance .is.gbout .20 ..
to 30 dB worse. - -

We glso tracked 0SCAR-10 and received dood sidnals from out at
42,000 km with the 143.810 MHz beacon regkind at +55 dB above
noise - the passband noise was also detectable at some 10 - 15
dB above the rx noise. Some qood ssb s1gna15 were also coried.

- .
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nasses wlthnut “anything detected at..all that can be relied on = .
of carrier on the noise level,
but these could.
rrobably  from

there were
7 about 10 seconds duration,
s positively

two -

“an

act1v1t1e5.

A number of reports are stlll beind rece1ved at

information on
sidgngls on 145.825MH=z.

corroborat.

Stations send1ng
following details!.
tarpe recordindg,
beam headindgs and ang variation,

start and

detagils.,

the Un1vers1tg of Surreg if

Thanks !

After the-2m— begcon -
considering

ed by~
two or more sigtions.,.
is still encouraqznq.f

end,

Pleas

h

bursts

d were

most-

[ERSRSENY

EE

not -

each of
‘be. identified-
other amateur

Surreu giving

-short bursts of either modulated or unmodulated

tape-

report
Tue

e contac

ow - best

None of the reroris.so -far
or simultaneous reception at
however the continuation of these reports

recordindgs

=]
e

t

receetion
to

should attemet

of

vour

receive

signal

anything

-tests,

and

of

signals

oscillators of the three-command receivers.,
the batteries and the sidnals should

saeparately directly
a be receivable usind & larde dround

_used for

cali

fro

bration

m

but

Jodrell Bank were not-suitable. -

Thanks to all helpind so far. -

%% Oscar-11 Seecification XX

Just to remihd'usiéll what we are missindg.

the remainind sustems aboard Oscar-11!

Nechanxcal Framework

The spacecraft is cnnstructed in 3 51m1lar way to Oscar-9., that. .
is with 3 square-section central core suprortindg ridid top
are mounted on all four sides aof:

bottom rlates.
these plates, enclosing a8 basic cuboid-of dimension 35.5 %X 35.5

X 58.5 cm. Two
23.5 * 17.6
_aof the central

X

Solar

stacks,
3+1 cm,
corTe.

cells

each of two module boxes

station,
unfortunately

to
modulation.,
frequency gnd doepler varigtion.
and brief
nationgal AMSAT ordanisation or
interest

station

we &gre

These are

the

‘hava

provide the
time of

equirment

is heard.

TAE A

getively
the loecal
Ppowered

now
from

be
at

Osecgr-9 can
facilities

VSRS

and

are mountud on the outside of each face

A

‘wing’

extends tUthe

base - .of :uthe

ﬁm%nacecraft summetrically by  16-cm on each side in one axis to

permit the mounting of two SHF helical antennas.,

one -on.

side-of the-launcher attache fitting which is itself mounted in

the centre of the bottom elate.,
Dust experlments ave mounted abnve th1s ulng,

gnd Seace
egch side.

-Solar Cell

5

The

,; _[

Navidation

Four solar arrags:of:dimension 49.5 % 29,5 cm

the four .

supepluying ue- to about 0.9A4 at 28v when fully illuminated.

sides

of the

spacecraft .

,cells were manufactured by . Solarex.

,Batterg

A solid oetagonal block of alumxnlum.
fitted into the centre core of the spacecrafl and is drilled to
‘F’-gized Nickel-Cadmium

accerl ten

~diameter and 9

spgcecralt

is

cm

IDhgo
battery of é6.48h nomingal caepacily

These cells,
and are

are alttached to

These are caerable  .of .
The
14,9 % 14.9 % 10.2 cm, is

cells.,

in series,
charded

one on
[ Pl

i
|

each 3.2 c©cm in
form 8 12v
when the

“ip=sunlight - in order to provide sufficient rower

to run the craft durlng

Ppatriods.

D&ak

load demands

and its ecliese

*f"i’;;:"

-been ..

here is a summary: .of -

of dimension’

ageh. .

Madgnéetometer . :

einior virided



Batterg Charge ReQUlator
- rTwofredundant BCRS are responsible for accerting the 28v
< supplies from the solar cells (and -z similar sueely from the
umbilical connector) and charding the battery as required::
dependind on the current drain, the battery voltadge and the
battery temperature.

- Power Conditioning Module

The PCM regulates the 12-14v battery bus supeply to provide 10v,
Sv and ~-10v surrlies - for cowering the - spgcecraft -sustems and
axperiments.,

Power Distribution MadOIa&Y¥(PDBM) M FTUind DEIFan 19 DLE7 86 iR e .

. - . B . A T AP S A
The=-PDM -swilches the various redulated and unredulated rails to
-all.-the s/c syslems and axperimenis.: derendent on the commands
‘which=it receives from-the Telecommand sastam.-“Efch7gWitoeh has
~an-.individual current foldback facility so that: a3 faulty-module-
is allowed to draw up-to a8 ere-determined current before it is
latched off., necessitgating 3 power-down under rpositive command

before resettiing.

- ATeleQDmmand sustem- O X I IECA B 1 CES BN V;';m'__‘
- . ' t - by “,I j
The telecommand sustem comprises three upllnk recelvers;'-three
data demodulators,. & command detecior and sets of command
latches which hold: the status of the  command specified. The
receivers gre located in the 144MHz., 438MHz and 1268MHz amateur
bands and the demodulators are- robust - devices which do not
. derpend on phase-locked loors or other eotentizllu unstable
" techniques., A command detector scans the three receivers
geccording to 8 eriority sustem &and detects a valid set of

- command-instructions, passing the:datg contaihed:thevein g thes:

relevant latch., Some laltches drive a8 set of mnultielaxer..
- address inpuls directly so that uelink and downlink eath
: selection mag be, performed immedigtely on the command latch

.- s board. - - - - o : E

T U IRUN & RO

- The 112- command -latches drive the Power Distribution System,
the remaining sepacecraft sustems and exreriment functions.
There is g parallel i/o port to Lhe spacecrafi: 1802 cbomeuter :.
for autonomous control of sepacecrafl orerations in . addition-to-.

ﬂﬂ%er:al data -links with the 1802 computer and the DCE for backup

operat1ons. o

X Orbitgl Predictions - Prom: KQPQIKK i S0 e 107 L0 N AL TR e

Satellite: oscar-9
Catalog number!: 12888 |
Epoch timet . B4072,37051070 R

Mon Mar 12 08:53:132.124 1984 UTC R TR SUR TR
Element set! - - 497
- Inelination: , 97 .5837 deg
RA of node!- - - 45,5674 dedg -
Eccentricity? Q.QQO469B
Arg of peridee! - 87,3349 ded
- mean anomaly! 272.8215 ded
=~ Mean motion! - 15.24761403 rev/dag ETRITED e b R Ia T
Decay ratel - 6.832e-05 rev/daut2
Eroch rev? - o - 13478 -
Semi major axis! 6866.4605 km
Anom period! - 94.441005 min-
Arodeea ! . 912.654 km
Peridee! : 506.202 km
Beacon! 145 8250 mhz

Satellite! oscar- 10

e ™ e T el nn 8  mARARMmM



~ Arg of perigee’

s Mean hgt

Erproch Time!

p -8l Mar 3 19:59:119.24
Elament set?! 20

Inclinationt

RA of node!l

Eccentricitul

Arg of peridesat

Mean anomzlui

Megn molion?

Decauy raltel

Epoch rewvi

Semi major 3xisi

Anom eeriod?

Aprodee!

Perideel

Beacon?

25,6632
212,1030
0.,6091272
250.9131
36,7286
2.03853435
-2.8e-07
544
26105.808
699.3526826
35633.003
3829 .487
145.8100

Sgtellitel
Catalog number:
Epoch Limetl
Wed Mar 14 17:128:27.787
Elemeni sel! 14
Inclination: 28.2528
RA of lodeil 1371715
Eccentricitul 0.,0014177
219.1167
140.,9008
14, 61822236
3.620-06
190
7062.514
28.50718%
702.718
682.693

oscar-11
14781

Mean anomzlu!l
Mean moltiont
Decagu ratel
Epoch rtewvi
Semi major gxisl
Anom reriodl
Acodees !

Peridee!

X% Spacecraft orbitzl data
Orbits for &6Lh April

UoSAT
13861
15:111:48
331.9
493.4

94 .,4751235
7+263E-03
23.6170029
1.827E-05
97.562
145.825

Orbit no
Egx time
Eqx londg

Period
F-dradg
Londg inc
l.—drad
Incl
Freq

e Bh S B S Bk B B bh e

84063,83285908

1984 UTC

ded
deg

ded

dedg
rev/day
rev/daut2

km
min
m
km
mh=z

84074,72809939

1984 UTC

ded
ded

ded

ded
rev/day
rev/daut

km
min
km
km

XX

NOAA-7
14376
15:28:134
357+ 1
850.0
101.9638223
7.500E-06
25.4898%966
2.000E-07
98,900
137+ 620

UoBAT-2
523

14109113

6F0.1

98.5647708
3.497E-06
24,46402398
8.800E-07

28.260
145.825

Reception rerports and UoSAT data is much seeprecizled

Send tot: UoSAT team.
England - Thank wou

University of Surrey,

Guildford,

GMT
ded.w
km
mins

. XN=ref
deds
AN—-raf
deds
MH=

Surrey,



Satellites
Objects

NASA El.Set !
Erochi

Incl:

RAAN?

Ecer?
Arg.Perdg?
Mean Anom?
Mean Molion:
Drad:

Landsat—-D"’
1984-021A4 = NASA # 14780

# 3
84064.446281564

98,2345
126.9100
0.0010697
274.5334
085,4451
14, 60712266
+0,00010338

XX Spacecraft orbital data XX

Orbits for 23rd March

Orbit no
Eqx time
Eqx long
Mean hdgl
Period
P-drad
Long inc
L-drag

PO SD SO S S SS S SO

UoBAT UoSAT-2 NOAA-T

13647 319 14178

14313:38 153013134 143158221 GMT

337.8 260.7 351.6 ded.w
494.7 69345 850.0 km
94,5001389 98.5642417 101.9641323 mins

3.875E-05 1.750E-06 7.,500E-06 kN-ref

33.6233043 24,6403596 28, 4898542 (=) deds

?.749E-04 4,400E-07 2,000E-07 ¥N-ref

Reception rerovrts and UoSAT data is much aeprecialed
Senq tqt UoSAT team, University of Surreu, Guildford, Surrey,
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UoSAT Seacecrafl Control Centre
Universituy of Surrey, Buildford, Surrted, Engnand
tx#xxxx*xxxxxxx*x*xxxxxxxxxxxxxxxx*xxxx#xx*x**xx

Frame counter 014E received by DB20S

Xkxx UoSAT Bulletin-72 27th April 1984 kkxX

XX Lecture XX

Martin Sweeting (G3YJO). Sterhen Hodgart, Neville Bean FGSNOB).
& Rodger Peel (GBNEF). have been invited tq presgnt cacers at a
'U0SAT Seacecraft Colloquium’ to be held in Paris on.27th April
at the Monteparnasse Centre, The colloquium. orqanlsed‘bg the
Association Nationale Sciences Techniques Jeunesse, will be

attended bu members of French Universities., Engineer%ng
Colledes., Schools and RAertoseace Industries - 1nc1ud1qq
represantative from projects specificallu interested in

low-cost spacectaft endineering.
£XXx UoSAT-Oscar-? Status XXX

We have had g number of problems with a8 new telerhone answering
machine installed at the University to distribute sattelite
information., The machine has been accused of refusing to
answer for long periods of time. The fault has been diadnosed
that when one caller hands uwe, the tare continues plauing
through to the end and then rewinds slowly., Onlu when
comeletely rewound does the next call det answered. We suddest
that if ywour call remains unanswered you c3ll back in g few
minutes when the machinations gre finished! The machine can be
called on Guildford (0483) 61202 a3t any time. Some 40-50 calls
rar day have successfully connected to this new machine, whilst
the old one wore out in under 2.9 uears! :

XX UoSAT-Oscar—~9 Schedule %X

Due to our t+ir to Paris this weekend, this bulletin has  been
extended to run until Tuesday mornind, Normal service may
resume on Tuesday afternoon if we survive the trie!l The 21MH=z
HF beacon, the radiation counters and scientific magnetometer
will be in use this weekend,

XX UoSAT-0Oscar-11 Status Xxx

Arclogies 3re due to radio amateurs in the south of Endland for
the recent persistent commands being genergted at the
University of Surrey. Software to continugally locate the
sun-sunchronous orbital rlane of Oscar-11 has been written and
is being used to elimingte cossible errors in the orbital datas.

kX Latest UoSAT Newsletter %xx

The following is the latest UoSAT Newsletter which we will

shortly be sending out to a1l enquirers aboul our satellite-
activities,

Since the last Newsletter was esublished, the UoSAT Grour has
responded to g shori-timescale launch oprportunity and desidgned
and constructed a second amateur radio scientific satellite.

At the time of writing, serious problems i
’ which developed te
the successful launch and initial oeperations of UoSAT-2 agavg

not been resolved and the sp i
. gcecraft has been sile
month, UaSAT-1 continuas tao  Primet ime .om11 _?E f?r Dyer a



UoSAT-1 Status

Primarily as a result of imeroved dround station facilities and
increased manerower, the dailu operations of UaoSAT-1 now eprovide

8 redular service to all observers. Various evodrams Lo
transmit housekeering datag (e.d. telemetry, bolh raw and
comrputer-erocessed), experimental dat g (e.d, high—-spreed

radiation counter and madgnetometer outeuts) and educationasl
data (e.d., speech sunthesised telemelry) are now run on g
regular basis. Al weekends, g plain-text bulletin contgining
UoSAT news., denergl sepace and scientific news and orbital
elements for a number of radio—-amateur and weather satellites
is tsansmitted todether with frames of ASCII and
speech—synthesised telemetlry.,

Attempls to stabilise UoSAT-1 with the antenna end locked
pointing towards the dround were abandoned in mid-1983
followindg eroblems with tandled cables preventing the boom
mechanism from extendind more than a metre from the tor of the
seacecraft. 6Gravity dradient lock was achieved, however, for
about 24 hours even with this smgall extension before natural
forces caused the current end-over—end sein to resume. The CCD
camera was used to dgenerate somewhal rpoor imadges uwuntil the
bedinning of the UoSAT-2 cameaidn., when the operational
complexity of overcoming the pointing eroblem caused by the
spacecraft sein became too dreat. The CCD imades, which were
not eparticularly clear due to dedgredation of the CCD sensor
itself before launch, had buw this time become even less dood
but imade rrocessing by & small numberv of droups had
demonstrated that there was epotentigl for imerovement. The
video diserlay readout module, which is serarate from the CCD
sensor, contains 32kb of dunamic RAM and is still workindg well,
s0 methods of using this fealure are beind investidated.

UoSAT-2 Status

In October 1983, followind several months of nedotiation, NASA
adreed to gllow g second amateur radio scientific seacecraft to
fly 38 & secondary epguload with the LANDSAT-3 craft due for
launch in March 1984, The main rurcose ofthe UoSAT-2 mission

was to follow ue the investidalions into low-cost sepacecraft
endineering made with UoSAT~-1 bu using the oraralionzgl
experience dained 1o create an improved second deneration
craft,. Although this doal required over 100 hours rer week
working by the central team gt Surrey and consideragble effort
by many other contributors from other UK universities and radio
amateur drours ground the world, a working and tested
spgacecraft wvastlu exceeding the oridingl design agims was
finglly delivered to the Vandenberg Air Force Base, California.
in late February,

Launch was at 17139 GMT on 1st March 1984, carvrging
UaSAT-0scar-11 (gas it then became known) into g erolar orbhit of
700km gltitude. The sepacecrafl was rowered uwp automatically
uron ejection from the launch vehicle and shortly afterwards -
over the groundstiation ati the University of Surrey - the
145,825 MHz beacon was first switched on, using the bootsirae
loader of the main spacecraft comeuter to control the timindg,
The first 10 second burst showed no eroblems, so on that orbit
two further 5 minute transmissions of telemelry were made.

On the second pass over Guildford, the VHF begcon was adgain
activated for 10 seconds 1o check that all was well, and this
was followed by tests to confirm that in-band durlex commandindg
was possible, (i.es the VHF urlink was nol blocked bu the VHF
downlink) Finally on this ep3ss, 8 small computer erodram was
loaded to switch on the VHF beacon for aboul ten minutes.

e P him &2 vawnl o oonsw s owomomrn b memlise samnm el strma medt et Fuarnset - .
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telemetry at VHF., Finzlly, 3 computer prodram was loaded which
turned the beacon on for 75 minutes,

When we attemeted to command the beacon back on during the
first morning wpass on Friday, 2nd March, there was no response
to attemets to restart the comeuter loader. After many
attempts, the compuler was rowered down and the begcon switched
on magnually, 3lso to no effect, AL the time of writindg this
newsletter (mid-Aevil), 811 our atlempts to re-activate the
sracecraft have faziled., The problem is reasonably obscure -
all telemetry received from UoSAT-2 looked perfect and there
was no indication that 38 few hours of inactivity should cause a
problem, Because there is no feedback from 3 ‘dead’ satellite.,
it is extremely difficullt to elan exeperiments to isolate 3
fault - either 3 particular gttemert succeeds Or there is no
indication whu it failed. Various medium to londg-term plans
are currently under way at the University to redain control of
the satellile buit these are dependent on assistance from
external ordanisations and the timescales are therefore
unknown.

Information on the UoSAT Seacecraft

AMSAT-UK:, an ordanisation of radio amgteurs interested in
satellite matlers, has eproduced & number of republications
covering the UoSAT—-1 satellite, tracking aids and formulsze,
comruter prodgreams and educationgl material., A list of
publicat ions mau be obtained by sending a stamrped, agddressed
envelore to! :

The Hon., Secretary,
AMSAT-UK ,

94, Hevondate Road,
WHanstead Park.,
LONDON E12 S5EQ

The onlye information currently agvailable on UoSAT-2 is the
brief descrietion distributed from the University of Surreu. A
fuller technical handbook will be produced if the satellite is
brought back under control.

The Institution of Electronic and Radio Endineers devoted the
entire Audust / Sepltember 1982 edition of its Journal, *The
Radio and Electronic Endineer? to a number of rparers describindg
the sub-systems of UoSAT-1.

Spacecraf!l news and orbitgl data is also disseminaled from the
University of Surrey by two main methods!

1) There is g tlelerhone answering machine installed on
Guildford (0483) 61202 which dives denergl news and orbitsgl
informaltlion for the UoSAT salellites throudhoul the week.,

2) The bulletins Lransmitlied by UoSAT-1 (currently during most
weekends interspersed with sunthesised seoken telemelrw and
ASCII didital telemetru) contain =z fuller set of news
orerational schedules, dala on new comrputer—denerated downlink
formals and orbital information for 3 number of satellites of
interaest to radio amateurs and amateur scienlists. Obviously
this is only of use once 3 gble receivindg station has been
const ructed.
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~ Frame counter ! 068E received by DB20S

kXXX UoSAT Bulletin-73 4th My 1984 xX%X%
XX UoSaT-0Oscgr-92 Schedule kX

Due to 3 public holiday in the UK next Mondaw, this bulletin
has been extended to run until Tuesdaw mornindg. The 21MHz HF

«~ beacon, the radiation counters and scientific magnetometer will
be in use this weekend,

~ We will also be starting some more packel exchande tlesls as
previousliy carried out last June & July before the UoSAT-2
construction work started, If the droundstation requirements
for the 70cm urplink are suitlable for larde amateur staltions., we
ill then &allow limited availagbilitu for experimentiation. The

" nitial packet excerimenlts will be carried cut on Wednesdaus.,

Friday Load bulletin

Saturdaw Bulletin / 1200 bd telemetry / Diditalker
=~ Sundau Bulletin /7 1200 bd telemetry / Diditalker

Mondauy Bulletin / 1200 bd telemetry / Diditglker

Tuesday Checksummed telemetru

- Wednesday Packel tesls (see above)
Thursdaw Whole-orbit telemetry data
Fridau Load bulletin

X% UoSAT-Oscar—-11 Status XX

There is still no good news about Oscar-11. A number of more
complax experiments are still in erodress, but results are notl
= expected for some weeks.

Acolodies gre due to radioc amateurs in the south of Endland for
,,ﬂ-lhe recent persistent commands being deneraled at the
Universitw of Surrey, Software to continuglly locate the
sun-sunchronous orbitalelane of Oscar-11 has been wriltten and
is being used to eliminate possible errors in the orbital datas.

a XX UoSAT Questionnaire XX

Following the current eroblems wilth Oscar-11, the UoSAT droup
~ &l the University of Surrey is lookind, once adain, at elans
for Lthe future. In order to del an uedaled feeling for what
amateur space facilities are requirted and areprecialed, we will
be putting 3 questionnaire on the UoSAT bulletin next weekend.
Comments and suddestions for the best usade of UoSAT-1 would be
most heleful as we will soon have time for more on-board
software effort.

XX Keplerign Orbital Elements — from KA9Q XX

Sgtellite! oscar-9
Catalog number! 12888

Erpoch time! 840992.40458635
Sun Apr 8 09!142:136.260 1984 UTC
Element sel! 613

Peomml c onmP & s ¢ O =208 At



= RA of node: 72.9486 deg
Eblcentricity? 0.0003141
_-Arg of peridee! 30.1444 deg
= ¢ Mean anomaluy! 329.9951 ded
Maan molion! 15.25230384 rev/eay
Decay rate! ?.573e-03 rev/daut2
-~ Eroch rev! 13890
Semi major axis! 6865.197 km
Anom period? P4.411967 min
-~ Arodgee? 494,507 km
Perigee!? 430,195 cm
Beacon? 145.8250 mhz
- )
Satellite! oscar-190
- Catalod number! 14129
Eroch tLime! 84097.34280771
Fri Apr 6 08113:38.586 1984 UTC
o, Element setl @7
Inclingtion! 25.7059 ded
RA of node:! 206.1228 ded
= Eccentricityl 0.6092647
Arg of reridee! 260.5025 ded
Mean anomaly! 30,1701 ded
- Mean motion: 2,03837411 rev/day
ecauw ratel -1.42e-06 rev/daut2
‘ooch rev! 613
- Semi major axis! 26103.470 km
Anom period? 699.,513313 min
Arodee! 33636.380 km
P Peridee? 3826.,098 km
Begcon! 145.8100 mhz
Y
Satellite! oscar-11
Catalod number: 14781
= Eroch time! 84096.35772883
Thu Apr 5 08:33:107.770 1984 UTC
Element set! 19
- Inclingtion? 98,2505 deg
RA of node! 158.7307 ded
Eccentricity!? 0.0013759
=~ Arg of peridee? 149.7713 ded
Mean gnomzalu!l 210.4279 deg
Mean motion! 14.,61838353 rev/dau
ﬂhbecag rgtel 4.,1e-04 rev/daut2
Epoch rev! 506
Semi major axist! 7062.462 km
= Anom period: 98.506103 min
Arodee ! 699.343 km
Peridee! 679,209 km
= Beacon? 145.8250 mhz
= XX Sepacecraft orbital data XX
Drbits for 4th Mau
= . UoSAT UoSAT-2 NOAA-7
Orbit no ¢ 14288 932 14771
- Eax time ¢ 15127133 14:01155 14:45:03
Cax long { 354.7 245.1 347 .7
Mean hgt ! 493:4 690.1 850.0
= Period H 94.,4441119 28.5633403 101.9622450
P-drag ! 7.263E-05 3.497E-06 7.900E-06
Long inc ¢ 23.6091997 24.6398798 235.4899052
-~ L-drag ¢ 1.827E-035 8.800E-07 2.000E-07
Inel H 97 .562 98.260 78.900
Freq ¢ 145.825 145,823 137 . 620
A

Recertion rerports and UoSAT data is much arereciated
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UoSAT Seacecraftl Control Centre
University of Surreuy, Guildford, Surrey, England
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Frame counter : 0334 received by DB20S

XXk%X UoSAT Bulletin-74 11th Mau 1984 XXxxx
Xk UaSAT-0Oscyr—-9 Schedule XX

This weekend, the 2.4 GHz beacon will be in use, with othes
loads shed as usual Lo conserve power, The 2.4GHz begcon will
also be on next weekend for the benefit of ON&GUGE and other
Belgian amalteurs at their VHF-UHF Convention.

Due to the absence of 63YJO on holiday and an external visit by
the remaining members of the team, we will be transmitting
checksummed telematry as on Tuesday. I the prodram can be
gltered in time, we may tru to add Diditalker to the telemelry
on the second dauy.

We had very limited success with the first series of packet
experiments which we resuscitated after bregking off to build
UoB8AT-2, We will continue with these tests shortly and contact
the stations who were lined up to collaborate last July.

Fridau Load bulletin

Saturdawy Bulletin / 1200 bd telemetry / Digitalker
Sunday Bulletin / 1200 bd telemetlry / Digitalker
Mondau Whole orbil radigtion data

Tuesdaw Checksummed telemetlry

Wednesday Checksummed telemetry (maube + Digilalker)
Thursday Whole—orbitl telemetre dals

Fridayu l.oad bulletin

Xk UpSAT-0Oscar-11 Stalus kX

There is still no dood news aboul Oscar-11. A number of more
comelex experiments are still in prodress, bul results are not
expected for some weeks.

Dr+ Robert Leonard of SRI hores to be able to listen to the
Oscar-9 receiver local oscillators this weekend as 3
calibration (if 311 does well) for similar exMperiments on
Oscar-11 shortlu.

XX UoSAT Questionnaire XX

Followindg the current problems with Oscar-11, the UoSAT droup
at the University of 8Surrey is lookind, once adain, at elans
for the future. In order to get an urdated feelind for what
amateur sepace facilities are required and aerprrecialed, we will
be ruttindg 8 questionnaire on the UoSAT bulletin next weekend.
Comments and suddestions for the best usade of UoS5AT-1 would be
most helepful as we will soon have time for more an—-board
software effort.

Name !
Address:

Radio Amateur callsign?

Station detgils - what turpes of receivers gnd agntennes on
AN RiLlre A 2L ™ ACllew wmpas TANMULIeD
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Antenna tracking - fixed antennas, azimuth rotation only or
gzimuth and elevation?

Data demodulator - Purchased as built wnit, kit or magazine
article reference or brief descrietion of active circuit
elements if home-built?

Data processing or diseplay - tupe of computer or VDU used - if
anu?

Data storadge - gudio data stored on madnetic tare ot digital
datg on disc? .

Orbital elements! Where do gou det your orbital data from? Do
dgou use circular EQX/EQCT or Keplervian alements? Whose
computer erogram is used for processing the az/el fidures for
tracking?

Do vou have automatic data carture available to take data
transmitted overnight?

Date formats! Which of the following do wou use (and for
what)?
Telemel ry {(unchecksummed)
Telemetry (checksummed)
Whole-orbit radigtion dats
Whole—-orbit telemet ry
Digitglker
Bulletin
CCD Y"imzges!
RTTY telemetry
Morse code

Plegase rate the above data formats in order of interest.

Other possibilities! We are considering the following and
would be interested in your comments

Morse code bulletins (anu speed possible!) on 21MHz or 145MHz.
Generation of different data at night, transmitied using heavy
checksumming for stations to receive automaticallu (maube aven
Wwith non-tracking gntenng).

Checksummed telemetry with Digitalker & bulletin at weekends.
Automgtic chaining between programs to give dregater
availability of downlink over longitudes around 0 and 180.

Do uvou use any of the other amateur radio satellites? (e.g.
Oscar-10, RS series, ete)s Digital or gudio communication?

Do Jou receive data from the NOAA or Meteor series of weather
satellites?

We thank wyou for wour efforis in repluing to this gquestionnaire
- we 3lways aim to rplease and need the feedback! Please send
vour contribution to the UoSAT team, University of Surreuy,
Guildford, Surreuy GU2 SXH, England,

X% Keplerian Orbital Elements - from KAFQ %X

Satellite! oscar-9
Catalog number! 12888

Erpoch time! 84120.85593829
Sun Apt 29 20:132:33.68 1984 UTC

Element set! 627

Inclination! 97.3897 ded

RA of node! 94,6975 dedg
Eccentricitu! 0.0000539

Arg of rperigee! 311.3877 deg

Mean anomalu! 48,5370 deg

M o wm o P O o am O ne MEAMMAmTYrY 7 —_— 2 8 ___ .
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6.793e-05

Decau rate!l

Erpoch rewvi 14217
Semi major axist 6B64.,409
Anom period! 94,393727
Arodee ! 498,388
Peridee! 497 .648
Beacon? 145.,82590

Satellite! oscar-190
Catalog number! 14129
Eroch time!

rev/dayt?2
km

min

km

b.m
mhz

84118.22660224

Fri Aer 27 05:26:18.433 1984 UTC
Element setl! 78
Inclination! 25.6283 deg
RA of node! 202.6039 deg
Eccentricityl 0.6091288
Argd of peridee! 266.,34461 deg
Mean gnomaly! 26.3345 ded
Mean motion! 2.05852115 ref/dau
Decau rate! -1.17e~-06 rev/daut
Erpoch revi 656
Sami major axis! 26105.922 km
Anom pervriod!? 699.531312 min
Arodee! 35633631 km
Peridee!l 3829.893 km
Begcon 145.,8100 mhz
Satellite! oscar—-11
Catalog number! 14781
Eroch time: 84115.38609432

Tue Aer 24 09:15:58,549 1984 UTC
Element set!? 23
Inclination! 98.2497 ded
RA of node! 177 7373 deg
Eccentricity! 0.0014838
Arg of reridee! 93.1724 deg
Mean goomalu! 267 .1177 ded
Mean motion: 14.,61850345 rev/dau
Decay rate? 2.52e~-06 rev/daut2
Epoch revi 784
Semi major axis! 7062.423 km
Anom period! 28.,305295 min
Apodee! 715.638 km
Peridee! 694,680 km
Beacon! 145.8230 mhz
¥X Spacectraft orbital dala XX
Orbits for 11th Mauy

UoSAT UaSAT-2 NOAA-8

Orbit no ¢ 14374 1033 5828
Eqx time ¢ 14:119:07 15113156 143142147
Eqx long ¢ 337.1 263.0 287.2
Mean hgt 493.4 690.1 850.0
Period : 94,4364134 78.562%9801 101.2917300
P-drad P T7.263E-05 3.497E-06 ?.000E~-06
Long inc ¢ 23.,60726256 24.,46377892 23.3299700
L-drag t 1.827E-03 8.800E-07 2.000E-07
Incl H 97 562 ?8.260 98.900
Freq } 145.825 145.823 137300

Reception rerorts and UoSAT data is much arerecigted

Send to! UoSAT team, Universituwliof Surreu,

England - Thank you

GMT
degow
Km
mins
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Guildford, Surreu,
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UoSAT Sepacecraft Control Centre
University of Surrey, Guildford, Surreu, Endland
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Frame counter ! 068BE received bu 0B20S5

- X%XX UoSAT Bulletin-76 25th Maw 1984 XxxxXk

Further investiggtions are continuing with efforts to
characterise the sidnals received by the seacecrafl receivers.
which are not performing as well as expected. In addition.
experiments to Improve the performance of the data decoders
(which convert the sudio sidnals received into didital dats for
u “@’ EQP telecommand lodic) are under wad, concentrating on
pre- slartibn of the uplink waveforms. Steshen .Hoddart, our
attitude control expert at Guildford, has been working on an
element ary masgg} rquing manoeuvre which can be controlled to
improve the a ade sun andle (and hence the tempengature), the
antenna pointing (3lwaus towards the dround over ‘the Northern
Hemisphere), and hence th command success rate, diven 3
minimum of dround ﬁfwﬁac 1ion° in the process. JThis will be

attempted on one of the next few ‘warm’ cucles, wﬁg all the

possible side-effects have been eviéuatgd.'

% Oscar-11 Attitude - from Stephen Hoddart (UoS) XX

,,,,&zg Bewegmn @zlpc‘l'hzf
The axéular mo?qoéjof UoSAT-2 has been estimated from the
magnatometer daty extracted from the pass over -Guildford on

orbit 1076, .

This edgg a gﬁ:ﬁgﬁht tr3HsverEa motiqp, & spin  state
aon6£ 1ng a ‘flat sepin’ or 'tﬁﬁbf?ng defined by a
rotation of the z—-axis gboul & sein axi @m%? %@ '%ane of the x
and v axes of the ace raft. This X% Y h axis is the

-direction of thewwg? angular momenium vector and is

parallel, within 1 or 2 degrees, to the plane of the orbit.
The period is 42 seconds.
‘vuamfw;m

ukx;cb oy rehdewdguny  Zunfendslofe

M w* mach Sduw«@ﬁmkh &MCW
The motion is cg%pllcated by 38 slow z-spin osc ?hlatio# With

pariod of 165 secs and an amelitude of+/- 45 dedrees. Th1s
oscillation cu%ngg t%(t e Qsm1nant trapsverse motion causing
the flat sein to é ate

half-andle varuing between 84 and 96 dedrees, in- sunchronism
with the =z-sein oscillation. Every half-cuycle this' cone
uﬁ}tens for an 1nstaw§ to the pure flat sein and then inverts,

WO\HQMW“%"“ T

Further analg51s u51nq other orbital data is required to tlest
for possible precessional chande in the angular momentum., also

to test for ang continuous advg_ce in the =z-axis -rotation in
Vomuek: Nl

Qfﬂ‘}m;
1

leamd)

to a nu ailonén gone of a wide wuk o™
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gddition to its angular oscillation

*X UaSAT-0Oscar-9 Schedule XX

The 21MHz beacon will be in use this weekend. In addition. the
bulletin will run until Tuesday morning due to (uet) another
public holiday in the UK., preventing gccess to the ground
station., .

Friday Load bulletin

Saturdau Bulletin / 1200 bd telemetru / D1q;ta1ker
Sunday Bulletin / 1200 bd telemetry / Diditglker
Monday Bulletin /7 1200 bd telemetry / Diditalken
Tuesday Checksummed telemetry .
Wednesday 1200 bd telemetry and Digitalker -
Thursdgy Whole-orbit telemetrw data .
Fridaw Load bulletin

XX Seacecraft orbitgl data XXk

Orbits for 25th May

UoSAT UoSAT-2 NOAA-8
Orbit no ¢ 14608 1239 6027
Eqx time ¢ 135:110:43 14320437 14139340 - GMT
Eqx long ¢ 350.0 249 .5 287 .9 . ded.w’
Mean hdat ¢ 491.5 690.1 850.0 . km
Xeriod : 94.4316738 98.5621149 101.2899590 mins
P-drad $¢ &6.181E-05 3.550E-06 2.000E-06 AN-ref
Long inc ¢ 23.60460682 24,6396004 25.,3299302 dedgs
L-drad ¢ 1.8535E-05 8.931E-07 2,000E-07 iIN-ref
Incl H 97.5%90 78.242 98.900 . deg{
Freq { 145.823 145.823 137.500 - MHz"

Racertion reports and UoSAT data is much aperecigted
Send to! UoSAT team, University of Surrey, Guildford, Surrey,
England - Thank uou .



UaSAT Seacecraft Control Centre
University of Surrey, Guildford, Surreuw, Endland
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Frame counter ¢ 034F received by DB20S

XXX UoSAT Bulletin-77 1st June 1984 XXXX

Xx G3YJO returns! XX

Martin, G3YJO, has returned from his travels in India and Neegl
where he monitored UoS8a4aT-1 (but not UoSAT-111) from the
Himalaua.

X UoSAT-Oscar-11 Status XX

Over the weekend of 11th to 13th Mau, dedicated radio amaleurs
at Stanford Research International in California and their
outpost in Breenland (headed by Bob Leonard, KD6DG, at Stanford
and Finn Steenstrue, O0X3FS, at Sondre Stromfjord) heard very
weak signals emanaling f{rom Oscar-11‘s microwave command
RECEIVERS which, by their nature of orceration, denerate
low—-level signals on &8 frequency near to that which they
normally listen. The reception of these signals at last
allowed the Surreuy Team to confirm that the seacecraft was
still alive, although at this time the chances of complete
recoveruy were still not known. Although this observation, the
first one confirmed since the advent of the problems following
lgunch, did not lead directly to recoverindg the satellite, it
.did provide 3n essential confirmation that the orbital
predictions supplied bu the NASA trackindg ordanisations were
correct and that the ocject being tracked by the Surrey team
was indeed UoS5AT-2.

On the morning of 14th Mauy at 10:24 GMT, Neville Bean, GBNOB,
and Roger Peel, GBNEF, continued to command the satellite using
its 144MHz uplink, to no effect. At 11:016MT (12:01 BST),
Neville made further command attempls on 438MHz, and agfter 3
brief stream of initialisation commands., the main UoSAT-2
beacon (145.825MHz) was successfully powered up 3t 11105,

The signals from the sepacecraft were as strond as the last ones
heard from it on the 1st March, when it stopped transmitting,
under compruter control, shortlu after launch. Telemetru data,
from the initial two orbital passes over Guildford, aeppeared to
be veru encourading, with temperatures around -5 to 0 dedrees
centigrade, 3s expected, and a batteruy voltade of 14.6 voltis.
The sracecraft was still seinning, but this had stabilised
since the previous data rececved immediately after launch,
ready for attitude control manoeuvres: These manoeuvres wWill
not start wuntil agfter the causes of the 11 wWeek silence have
been investidated, 3 process that itself mau take many weeks in
order to exercise the caution necessary in this situation.

The UoSAT-2 sepacecraft will be transmitting telemetruy dals
continuously whilst initial checks are made on the telecommand
suystem, but after this other data formats will be deneraled
using the spacecraft computer to check further the spacecraft S
health and to provide navigation data.

The most likely cause of the last 10 weeks silence is indicated
by the poor command uplinks - indeed, only 8 commands were
loaded into the spacecraft in the first 2 dauys after recovery.
This appeared to accomprany 3 decrease in command decoder and
battery temperatures, which cucle between -5Sc and -12c with a
_period of about 10 daus. Commands also arpear Lo be received -
albeit 1nfrequentlg - over onluy about 2-3 days of this cucle,
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cautiously, Since temperature Tfluctuations are connected
intimately with sun—-andle, and hence attitude, the command
difficulties could be due rurely to the seacecraft antennas
rpointing away from the earth during some erarts of the
precession cucle,

Further investidations are continuing with efforts to
characterise the signals received bu the seacecraft receivers,
which subsequent tests (on the 438 MHz uerlink only so far) shew
to be operating as expected. In addition, experiments to
evglugte the eperformance of the data decoders (which convert
the audio sidnals received into didital data for wuse by . the
telecommand logic) are under wau. Sterphen Hoddart., - our
gttitude control exepert at Guildford, has been workind on an
elementary magnetorquing manoceuvre which can be controlled to
improve the averade sun andle (and hence the temperature), the
antennag pointing (3lwaus towards the dround over the Novrthern
antenng pointing (always towards the dround over the Northern
Hemisphetre), gnd hence the command success rale, diven 3
minimum of dround intergction in the eprocess:. This will be
attemeted on one of the next few ’‘warm’ cycles, once all  the
possible side-effects have been evaluated.

xx Oscyr-11 Attitude - from Stephen Hoddgart (UaS) XX

The andular motion of UoSAT-2 has been estimated from the
magnetometer data extracted from the pass over Guildford on
orbits 1076 - 1304,

These revezl a dominant transverse mwmotion, & sein state
aeproximating g ’‘flat sein’ or ‘tumbling’, defined bu &
rotation of the z-axis aboutl a sein axis in the plane of the X
and 4 axes of the spacecraft. This arbitrary spin axis is the
direction of the overall andular momentum vector and is
parallel, within 1 or 2 dedrees, to the plane of the orbit.,
The period is now 31 seconds.

The motion is complicated by 8 slow z-sein oscillation with =&
pariod of 165 seecs and an amplitude of +/- 43 dedrees. This
oscillation courles to the dominant transverse moltion causing
the flat sein to modulate into & nutational cone of a wide
half—-angle varuing between B4 and 96 dedrees, in synchronism
with the z-spin oscillation. Every half—-cucle this cone
flattens for an instant to the pure flat sein and then inverts.

.Further analusis using other orbital data is required to test

for possible precessional chande in the andular momentum, also
to test for 3ny continuous gdvance in the z—-axis rotation in-
addition to its angular oscillation

The spacecraft z—-gxis madnetorquer was activaled and left ON on
orbit 1302 to attemet to capture and alidn with the deomadgnetic
field vector. This alidnment will not occue until the
transverse sein andular momentum has been considerably reduced.,

¥ UoSAT-Oscar—-9 Schedule %X

The 2.4GHz beagcon will be in use this weekend.,
Friday Load bulletin

Saturday Bulletin / 1200 bd telemetry / Diditalker
Sunday Bulletin /7 1200 bd telemelry / Diditalker
Monday Radiation Datsa

Tuesday Checksummed telemetry

Wednesdauy 1200 bd telemetry and Diditglker

Thursday Whole—-orbit telemetry data

Fridauy Load bulletin

XX UoSAT Questionngire XX

Notwithstanding the now hectic activity with UoSAT-Oscar—-11,
the UaSAT drour at the University of Surreu is lookind., once
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feeling for what amateur space facilities are required and
apepreciated, we have pul a questionnaire on the UoSAT bulletin
this weekend. Comments and suddestions for the best usadge of
UoSAT-1 would be most heleful as we will soon have time for
more on—board software effort. Many of the suddestions and
comments alreaduy received also applu to UoSAT-2, and gre noted
for the prospective two-satellite service we hore to provide.

Name ¢
Address!

Radio Amateur callsidn?

Station detzils - what tupes of receivers and antennas on
145MH=z, 435MHz, 2.4GHz and 21MH=z?

Antenna tracking - fixed antennas, azimuth rotation only ovr
gazimuth and elevation?

Data demodulator - Purchased as built wuwnit, kit or madgazine
article reference or brief desecription of active circuitl
elements if home-built?

Data processing or displaw — tuype of computer or VDU used - if
any? ~

Data storage - zgudio data stored on magnetic tare or didital
data on disc? '

Orbital elements! Where do you dget your orbital data from? Do
you use circular EQX/EQCT or Keerlerian elements? Whose
computer program is used for processindg the gz/el fidures for
tracking?

Do you have automatic data capture available to take datsg
transmitted overnight?

Data formats!: Which of the following do wou wuse (and for
what)?
Telemetlry (unchecksummed)
Telemet ry (checksummed)
Whole-orbit radiation data
Whole-orbit telemetru
Digitalker
Bulletin
CCD "imades®
RTTY telemetry
Morse code

Please rate the gbove data formats in order of interest.

Other possibilities! We are considering the followindg  and

would be interested in wvour comments!
Morse code bulletins (any speed possible!) on 21MHz or 145MH=z.

Generation of different data at night, transmitted using heavy
checksumming for stations to receive gutomatically (maube even
with nan-tracking antennsg).

Checksummed telemetru with Diditglker & bulletin at weekends.
Automatic chaining between programs to give dregler
availability of downlink over longitudes around 0 and 180.

Do you use any of the other amateur radio satellites? (e.d,
Oscar-10, RS series, etc)., Didital or gudio communication?

Do uou receive data from the NOAA or Meteor series of westher
sgtellites?



L

We thank uvou for uvour efforts in rerluing to this questionnaire
- we 3lwauys 3im to please and need the feedback! Plegse send

{’ﬂ

vour contribution
Guildford, Surrey

to the
GUZ2 SXH,

UoSAT
Endland.

team,

University of Surreu,

XX Kepleriagn Orbital Elements - from KAFQ XX

Satellite! oscar-
Catalod number: 1
Ecoch time?

Tue Mau 22 02¢
Element set!
Inclination?

RA of node!?
Eccentricity!l
Arg of peridee!
Mean anomaluy!
Mean motion:? 15
Decau rate?
Eroch rev!

Semi major axis!?
Anom period!
Apodee?l

Peridee?

Beacon:?

Satellite! oscar-
Catalod number! 1
Eroch time:!

9
2888

84143.09104838

11:06.597

640

97 .5902
117 .2607
0.,0002293
165.2693
194.8648
+ 25699258

3+655e-05

14556
6863.789
94.382952
488.576
485.429
145.82350

10
4129

1984 UTC

ded
ded

ded

deg
rev/day
rev/daut2

km
min
km
km
mhz

84140.56933458

Sat May 19 13:139:52.235 1984 UTC
Element set! 102
Inclinationt 25,5982 dedg
RA of node! 198.7006 deg
Eccentricity! 0.6092883
Ard of perideeal 272.6685 dedg
Mean anomzly! 23.95121 deg
Mean motion? 2.05844992 rev/dauy
Decau rate!? 3.9e—~07 rev/daut2
Epoch rewvwt 702
Semi major axis! 26106.528 km
Anom period! 699,5535518 min
Arodeea? 35638.768 km
Peridee! 3825.264 km
Beacon! 145.8100 mhz
Satellite! oscar-11
Catalod number! 14781
Eroch time! 84139.068465379

Fri May 18 01:38:51.687 1984 UTC
Element seti 27
Inclination? 98.24246 ded
RA of node! 201.3545 ded
Eccentricity?l 0.0014348
Arg of peridee! 295.3613 dedg
Mean anomalu! 334 .8282 deg
Mean motion? 14,61861825 rev/day
Decay rgte? 1.57e—-06 rev/daut2
Eroch revi 1130
Semi major axis! 7062.386 km
Anom period! 98.3504522 min
Apodea! 698.217 km
Peridee! 677.951 km
Begacon! 145.,8250 mhz
XX Spacecraft orbital data XX
Orbits for 1st June

UoSAT UoSAT-2

o WP SR N — ') naran
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NOAA-7
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Eqx time
Eax londg
Mean hdt
Period
P-drad
Long inc
L-drag
Incl
Freq

e S6 64 S0 64 ¢+ PS¢ S+ S o

14:00:08
332.2
491.5
94.,4251220
6.181E-05
23.6044196
1.535E-035
97 .590
145.825

e Sl P A

15832429

267 .4

690.1
98.5617493
3.330E-06
24.,6375084
8.931E-07
98.242
145.825

-l A et

14:02:03
336.2

850.0
101.9627550
7.300E-06
25.4899108
2.000E-07

?98.3900
137,620

Recertion reports and UoSAT data is much appreciated

Send to!: UoSAT team.
Endgland - Thank you
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University of Surreu, Guildford, Surrey,
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UoSAT Spacecraft Control Centre
Universituy of Surrey, Guildford, Surrew, Endland
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Frame counter ¢ 0172 received by DB20S
kXX UoSAT Bulletin-78 th June 1984 XxXx

X%kXx UoSAT-0SCAR-11 Seacecraft Orerationgl Status XXX

DreM.N:.Sweeting, University of Surrey, UK. 1200 gmt 7th June
1984

The UDSAT Team at the University of Surreu successfully
re-astablished command over the UOSAT-2 spacecraft at 2135 dmi
6th June on orbit 1418 wusing the hitherto inorerative VHF
command uelink.

Following & successful launch by NASA on 1st March, UOSAT-2
performed perfectly for the first 4 orbits, switched off the
145 MHz downlink under computer control gs instruclted gnd then
refused to respond 1o dround commands. A lendthy series of
tests to agttemet to home in on the nature of the seacecrafl’s
praoblem were undertzken over g period of 10 weeks - culminating
in the successful reception and tracking of the known very low
level microwatt signal which is continuously radiated from the
microwave receivers on the seacecraft. This breakthroudh, by
an outstation of SRI International in Greenland, confirmed., for
the first time after UOSAT-2 fell silent, that the spacecraft
primary power sustems were functionind and that the Surrey
groundstation was indeed tracking the spacecraft gccurately.

The next day - Mgu 14th on orbit 1076 - the Surrew command
station succeeded, with difficultu, in switching the 143 MHz
transmitter back on using the UHF command uplink. The data
subsequent ly trgnsmitted from the sepacecraft allowed the
command team to eproceed with cautious diadnostic routines to
attemet to pinpoint the cause of the problem.s After four weeks
of exhaustive and prainfulluy slow tests and analuses, the
eroblem has been identified and isolated to & small aresa of
circuitry - 3bout 5 components - that directs command dats
received by the seacecraft from the VHF ueplink to the command
decoder. This crucial circuil has triple redundancy, one for
each of the three command receivers, and the same fzult has not
yet occurred on the other circuitls, In keerpind with the design
philosorhy of ‘redundancy through different technolodies’,
there gre also two routes wherebu this area of circuit can be
burpgassed using either the primary sepacecraft (1802) computer or
the Digdital Communications Experiment (DCE).

Once the problem had been fulluy understood, the DCE was
rrogrammed — using the UHF wuelink - to provide 3 ‘bypsss’
around the fault and, when activated on orbit 1418, restored
the VHF uplink back to full caracitu. The DCE was chosen to do
this task firstly as it would legve the primary seacecraft
computer free to concentrate on the complex navidation and
attitude control § stabilisation tasks now imminent, and
secondly 85 the DCE requirtes 8 shorter ’‘start-ue’ sequence
transmitted to del it doing! The ftinal confiduration will
depend on orperational requirements and the by-epass may be
provided by either (or both) computers.

Initigl results indicate thalt the VHF/UHF antenngs, antennag
feeds, hubrid and dirplexers agre all eerformind exellently
suprporting low error—rgte full duplex opergtions at 143 MH=z.
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to a8 marginal UHF wuelink due to antenna directivity -
agdrevated bu low temereratures, This should improve if the
spacecraft becomes earth-pointing following attitude control

manoeuvres agnd stabilisation. :

In the immediate future, UOSAT-2 orerations will entail a
checkout of the spacecraft functions; detgiled navidation
analuses and agttitude manoceuvres to erepare for gravity
gradient stabilisation before the various experiments can be
activated on a redular basis.

In a8 demonstration of the flexible desidn of the seacecraft.
the UOSAT-2 mission has been revitalised., The result is that
we are now back to where we were on orbit 3 after launch and we
have to proceed with the commissioning of the seacecraft and
its experiments., We do not yet know whether there are any
other ’‘dremlins’ in the sepacecraft nor what the orerational
implications of the use of the on-board comruters for the
‘bupass’ will be on the eplanned experimenis,,

The UOSAT Team would like to thank all those who have diven
support through the dark epassades of the 1last months and
particularlu to Bob Leonard and his team at SRI International
and to Harold Price (AMSAT/VITA) for eproviding the necessary
software for the DCE at short notice - transferred from
California bu electronic mail!

¥x Initial UOSAT-05CAR~11 Recovery Summary XX

Over the weekend of 11th to 13th May, dedicated radio amateurs
at Stanford Research International in California and their
outrost in Greenland (headed by Bob Leonard, KD&DG, at Stanford
and Finn Steenstrup, OX3FS, at Sondre Stromfijord) heard very
weahk signals emanating from Oscar-11’'s microwgve command
RECEIVERS which, by their nature of oreralion, denerale
low-level signals on a frequency near to that which theu
normally listen. The reception of these sidgngals at 1last
allowaed the Surrey Team to confirm that the seacecraflt was
still glive.

Although this observation, the first one confirmed since the
advent of the problems following launch, did not lead directlw
to recovering the satellite, it did erovide 2an essentisl
confirmation of the orbital predictions supplied by the NASA
tracking ordanisations.

On the morning of 14th May at 10!24 GMT, Surreu continuved to
command the satellite wusing its 144MHz uplink, to no effect.
at 11:016MT further command attempls were made on 438MHz and
the main UoSAT-2 beacon on 145,825MHz was successfulluy powered

UP .«

%X Oscar—-11 Attitude - from Sterhen Hodgart (UoS) XX

The andgular motion of UO-11 has been established from
magnetometer data revealing & dominant transverse motion - &
spin state approximating a ‘flat sein’ or ‘tumbling’, defined
bu a rotation of the z—axis aboul a sepin axis in the slane of
the x and u axes of the spacecraft. This arbitrary spin axis
is the direction of the overall angular momentum vector and is
parallel, within 1 or 2 dedgrees, to the eplane of the orbit.
The period is now 59 seconds.

The spacecraft z—-axis magnetorquer was activated on orbits 1302
through to 1426 when it was switched off to conserve battery
power. The restoration of communications with the spacecraft
will now gllow us to commence commutated magnetorquing to
reduce the transverse spin rate and rotate the z-3xis into the
orbit rplane.



XX UoSAT-0SCAR-11 Orerations Schedule XX

Experiments with loading 3 shortened telemetry format in DWELL
mode were carried out between orbits 1423 and 1442 in
preparation for the final navidation analuses prior to & during
imminent madnetorquer manoeuvres.

If all goes well, commutated attitude control will commence
this weekend - so watch the telemetry! Initial manoeuvres wWill
occur under dround command, but later manoeuvres are likely to
be placed under on-board computer control.

{Anm. v. DB20S! 1802-Computer wurde am 9.6.84;:, Umlauf 1461
eindeschalteti. In den foldenden Umlaeufen wurde die Software
fuer die Flugladereglundg erfoldreich deladen)

Transmissions of whole-orbit-telemetry data are likelu next
week to assess the rperformance of spacecraft sustems and the
results of gttitude manoauvres.

¥x UoSAT-0scar-9 Schedule %X

The 21MHz beacon will be in use this weekend.

Fridauy Checksummed telemel ry

Saturday Load bulletin (Delaued due to technical erablems)
Sunday Bulletin /7 1200 bd telemetry / Diditalker

Monday Radiation Data

Tuesday Checksummed telametry

Wednesdawy CCD imade

Thursday Whole—-orbit telemetry data

Friday Load bulletin

X% GENERAL NEWS XX

G8NEF has been away from UoS this week attendind &8 conference
but will be back next week.

UOSAT-0SCAR-11 Q5L cards are beindg prepared - we hore they will
arpear sooaner than the U0-9 cards and will be coloured! Cards
will be backdated for earlier reroris!

XX UaSAT Questionnaire XX

Notwithstanding the now hectic activity with UoSAT-Oscar-11.,
the UoSAT grour at the Univessity of Surred is looking once
adgain, at eplans for the future., In Order to det &an uedaled
feeling for what amateur space facilities 3are required and
apprecigted, we have putl 3 questionnaire on the UoSAT bulletin
this weekend., Comments and suddestions for the best usade of
UaoSAT-1 would be most heleful.

x%Xx Thanks for Reports & Questionngire Returns XX

INIMO, ON&UG, ZL4KW, WAAUZ, VK4XV, G3UMF, VK4ZF, WASZIB, W2RS,
KA9Q HASWH, GBISI, 0zZ16BY., G6G8TZJ, VKI2ZIAZ, VK2WB, VKZZHM,
HBFRKR, VKS5AGR G3HMO, ZL4TIQ, N4HY, I2KBD, KI1KSY, KAI1FAD,
GBUNDO, G3YMC IV3TKI, IW3ER., G3VYV, G&YFF, VK2WB, G&6TPQ., GM&6JVC,
ON7VQ, ZL3QL., VK2AVH ZL1A0OX, JAR4GVA, GLESK, G2UK, G4XKR, OZ1WN,
G&6GWR , I2KBD

N.Clayton (ZL), M.Oslender (ON), B.Lindhaolm, Milham Ford School

Name !

Address?



Radio Amateur callsign?

Station details - what turpes of receivers and antenngs on
145MHz, 435MHz, 2.4GHz and 21MHz?

Antenna tracking - fixed antennas, azimuth rotation onluy or
azimuth and elevation?

Datsa demodulator - Purchased as built wunit, kit or madazine
article reference o+ brief desecrirtion of active ecircuit
elements if home-built? :

Data processing or display — ture of computer or VDU used - 1if
any?

Data storgde - zudio data stored on madnetic tare or didital
data on disc?

Orbital elements! Where do you dgel uvour orbital data from? Do
you use circular EQX/EQCT or Kerplerian elements? Whose
computer prodram is used for processing the az/el fidures for
tracking?

Do you have gutomatic data caerture available to take dats
transmitted overnight?

Data formats! Which of the following do vou use (and  for
what)?
Telemetl ry (vnchecksummed)
Telemetry (checksummed)
Whole~orbit radigtion data
Whole-ovbit telemetry
Digitalker
Bulletin
CCD Yimades®
RTTY telemelry
Morse code

Please rate the sbove data formats in order of interest.

Other possibilities! We &are considering the following and
would be interested in your comments?

Morse code bulletins (any speed possible!) on 21MHz or 1485MHz.
Beneration of different data at night, transmitted usindg bheavy
checksumming for stations to receive automatically (maube even
with non-tracking antennal.

Checksummed telemetry with Diditalker & bulletin &t weekends.
Auvutomatic chaining betweean erograms to dive dreater
availabilityu of downlink over londitudes around 0 and 180,

Do uou use any of the other amateur radio satelliles? (e.d.,
Oscar—-10, RS series, etec). Didgital or audio communication?

Do uyou receive data from the NOAA or Meteor series of weather
sgtellites?

We thank you for your efforts in rerluing to this questionnaire
- we zalwaus aim to please and need the feedback! Please send
your contribution to the UoSAT team, University of Surrey,
Guildford., Surrey GU2 S5XH, Endland.,

XX Keplerian Drbitai Elements - from KA9Q %X

Satellite! ascar-9
Catalog number: 12888
Eroch time? 84155.355023190
Sun Jun 3 08:31:13.995 1984 UTC
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Inclingtion! 97 .5912
RA of node? 129.7084
Eccentriciltul 0.00038390
Ard of perideel 131.7528
Mean anomzlyl 228.4027
Mean molion! 15.,25824165
Decay ralel 4,491e-05
Epoch revi 14743
Semi major axisi: 6863.414
Anom eeriod: 94,3753226
Acodee ! 499,592
Peridee! 494,335
Beacon! 145.8250

Satellite! oscar-10
Catalog number! 14129
Epoch timel
Sun Jun 3 03122:132.141
Element setli 105

Inclingtion! 25,6378
RA of node! 126.,2423
Eccentricitul 0.6089574
Arg of peridesl 276.7795
Mean snomgly! 21.6381
Mean motion! 2.,058530652
Decay rate!l -1.36e-06

Eroch rewv! 732
Semi major 3xisi 246106.044

Anom rerviod! 699.5346283
Arodeea! 3562%.,315
Peridea! 3834.378
Beacon! 145.8100

Sgtellite! oscar-11
Catalog number! 14781
Eroch Lime!
Sun Mau 27 02:i29:107.741
Element seti 29

Inclinagtion! 98,2421
RA of node! 210.3619
Eccentricityl 0.0014072
Arg of rperidee! 358.,1448
Mean anomalu:l 1.9676
Mean motioni 14,61867821
Decay ratetl 2.58e-04
Eroch revi 1262
Semi major axis! 7062.,.346
Anom revriod! 28.504118
Arogee ! 694,181
Peridee] &74,305
Beacon! 145 .8260

XX Seacecrafl orbitzal dats

Orbits for Bih June

UoSAT
Orbit no 3 14821
Eqx time § 14:i26:01
Eqx long § 337.7
Megn hgt ! 491,35
Period H 94,4287814
P-drag i &.181E-03
Long inc ¢ 23.6027554
L-drad i 1.,553E-05
Incl H 97 .9590
Freq i 145.825

ded
dedg

ded

ded
rev/day
rev/daut 2

kom
min
b
b.m
mh=

84155.,14064377%

1984 UTC

dea
ded

ded

dedg
rev/day
rev/daut2

km
min
km
km
mh=

B4148.,10356205

1984 UTC

ded
ded

ded

ded
rev/oday
rev/daut?

m
min
km
k.m
mbva

XX

UoSAT-2
1444
15:03:46
260.6
690.1
28.5613872
3.330E-06
24 .6374173
8.931E-07
98,242
145.825

NOAAR-B
L2248
14136111
288.46
850.0
101.2881680
?.000E~-06
25,3298704
2.000E-07
8.900
137.300

Recertion reporis and UoSAT data is much aeereciated

Send to!: UaSAT team, Universitye of Surreu,

Endgland — Thank uou

GMT
ded.w
km
mins
AN—-reaf
deds
AN—-reaf
deds
MH=z

Guildford, Surreu,
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Frame counter ¢ 0332 received by DB20S
XxxXx UoSAT Bulletin-79 15th June 1984 XXxXxXx

XX GBNEF Back! XX

Following 3 dau’s leave and & week 3t 3 conference, I return to
continue editing the bulletin. The two bullet1ns from Martin,
B83YJO, break a run of over fiftu by muself. I ‘must try to det
away more often!

XX UoSAT-0SCAR-11 Status XX

Work continues aprace to continue the investidations into:. the
initial problems with Oscar~-11, to commission other parts of
the spacecraft and to start commutated gttitude control
MmanoeuvTes. .

Major milestones achieved this week include the successful
re-powering of the 1802 main comeuter, the use of . the
programmable dwell features of the telemetry system and  the
transmission of 8 number of new data formats which will be used
to help the commissioning erocedure. -

A daily account exelaining the downlink formats transmitted
follows!: .

Saturday 9/6/84

The 1802 computer was powered up (on GBNEF’s return) and . the
power consumetion in various reset and load states checked. No
success was made in loading the more complex of the on-board
PROM loaders. Due to the reticence of the team to turn aff the
2m beacon, the simpler loader was not tried.

Sundaw 10/46/84

The loader was eventually booted and it transmitted ils bil map
raquesting data. The format of this is shown below, and is
similas to that used to load the londer prodrams (includindg
this bulledin) onto Oscar-9. .
IRUARXRKHARKKAAXKRXKOCADKARAKARNKKHN K AKX AR CB

A RAAKKKAKHRKHXHKOCDTARKKR KX XN XO00000XH .

The ‘x’ character here represents ASCII hex 60, and the line
has been split gbove to fit this bulletin. The comelex loader
transmits continuousluy, unlike the Oscar-9 one, so the format
was new to many international listeners. No packets of prodram
data were rveceived by the losder once the confiduration bute
has been sent. This problem is currently unresolved - and
thought to be & eroblem associated with the use of the DCE in
the command chain.

Finglly on Sundau, 8 whole orbit telemetry collection and dunp
program was loaded and run, starting at 213130:105. See below
for details of this format., which is also identiecal to -that
transmitted by Oscar—-9 on Thursdays. .

Mondau 11/4/84

'The whole—arbzt telemetru PTOGTam WaS re-Tun to collect 8 w»3ss
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at 09:28¢ 56. On Mondau evenznq, an 1802 test prDQram to scan
all memoru-maprred I/0 ports was run., It showed up no problems.
A number of telemetry sustem speed checks were glso carried
aut. R

Tuesdau 12/6/84

An 1802 prodgram to check the oreration of the 1/0 eorts was run
successfully, as was gnother Lo check the ocuteut sent from - the
telecommand sustem to the 1802, enabling it to check on

commands executed.

A program to check the sun sensors usindg their didital port. to.
the computer failed to initialise eprorerlu due to insufficient .
conversion from the dround-test version. The data denerated
was undecadable., havind been sent at the wrondg speed!

Wednesday 13/6/84

A praoblem occurred which disabled the 1linkind effect of - the
Digital Communications Exeperiment computer around - the
malfunctioning part of the telecommand system. Commanding
using the 438MHz uplink restored full command after the cause
was diadgnosed. .

A program on the 1802 to time streams of commands was tested
and used to switch the downlink multielexers for wvarious
periods of time. This eprogram forms the spaceecraft section of
the overgll system which will be used for the manual tests of
the attitude control madnetorquing.

Thursdau 14/6/84

The timer prodram was used to turn the 145MHz beacon off, -then
on adgain 3 number of times. There were no obvious indications
that the power—-on current surde was causindg gnu problems.

A whole-orbit telemetry recording ervrodram w+*un at 12:155:35
recorded no agctivity from the sun sensors in the current
attitude, but the data was onlu available over the UK for a few
minutes durindg the evenind, with telemetry elsewhere.

Also on Thursday evenindg, the command timer prodram was used to.
actively control the madnetorquers under computer control -from
the dround. A number of 15—-second bursts were ‘fired’ and the
effects are s8till beind analused, although initigl information
is promising. The 3-axis magnetorquer coils on Oscar-11 make

.this pgrticular manoeuvre much simpler than a similar one on

Oscar—9.
Fridauy 15/6/84

More magnetorquing orerqtions are in prodress today.

XX Oscar-11 Attitude XX

Preliminary attitude control manoeuvres commenced on orbit
1535, 14th June, to reduce the transverse spacecraft sein and
to nudde the z—-axis up into the orbit mlane readuy for madnetic
carture and subsequent dravity dradient boom deplouyment. - The
manoeuvres thus far have comprised commutated firings of - the
z-axis madnetorquer under on-board computer control initizted
by ground command from real-time analuysis of the sepagacecoraft
motion. .

These manoeuvres will continue until the control aldorithms

.have been verified, the madnetorquer effects calibrated and,
- horefully, the spacecraft spin reduced. Oscar-11 - is
-... transmitling 3 selected number of telemetryw channels to eprovide
~.rarid sameling of  navidation data and maQnetorquer status.
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transmitted in g one—l1ne frame thh the standard checksum.
thus providing very fast data for dground analgsis.

X UoSAT-0SCAR-11 Orerations Schedule %X

Further transmissions of whole~orbit-telemetlry data gre likeluy
next week to assess the performance of spacecraft sustems and
the results of attitude manoeuvres, Magnetorquing datsy - and
diagnostics from automated procedures can &also be expected.
Various tones and transmissions of random characters indicatle
urlink tests and other esoteric activities! .o

X Oscars-9 gnd 11 Whole Orbit Recorded Telemetlry XX .

The following is an extract from UoS8AT bulletin no. - 27,
deseribing an 1802 computer erodram which can be run on Osear-9
to collect telemetry data over the period of one or more orbits
and repeatedly dump the stored information back to the dround.

DETAILS OF THE WHOLE-ORBIT TELEMETRY RECORDING PROGRAM - ARE
GIVEN BELOW. THIS PROGRAM CAN STORE UP TO 7 CHANNELS OF
TELEMETRY FROM EACH FRAME OVER A PERIOD OF UP TO 100 MINUTES
(OR 1 CHANNEL FOR APPROX. 700 MINUTES) FOR LATER TRANSMISSION.

-PLOTS OF THE TELEMETRY CHANNELS RECORDED BY THE SPACECRAFT

THROUGHOUT A WHOLE -ORBIT (INCLUDING ECLIPSE, ETC) ARE USEFUL
INDICATORS TO THE CONDITION OF THE VARIOUS INTERNAL SYSTEMS.
THE PROGRAM PRODUCES CHECKSUMMED LINES OF DATA, WITH S8ERIAL
NUMBERS AND A VARIABLE NUMBER OF TELEMETRY DATA VALUES. EACH
LINE HAS BEEN RECORDED FROM THE STANDARD TELEMETRY FRAME (5.28
SECONDS DURATION, EACH CHANNEL DIGITISED AT THE TIME IT NDULD-
BE TRANSMITTED IN THE STANDARD TELEMETRY FORMAT).

THE DOWNLINK FORMAT IS¢ .
NNNNXYZXYZXYZXYZCC
WHERE NNNN IS 4-HEX DIGIT SERIAL NUMBER ( UP TO 046DH LINES
ARE SENT AS DATA I8 ACCUMULATED )
XYZ ARE BCD TELEMETRY CHANNEL VALUES AS IN ORDINARY
TELEMETRY (VARIABLE NUMBER FROM 1 TO 7)
cc IS 1 BYTE CHECKSUM ( ADD NN, NN, 0X, YZ, CC BNTES
USING 8-BIT BINARY ADDITION - RESULT SHOULD BE
0AAH ).
NNNN=0000 GIVES CHANNEL NUMBERS RECORDED IN 0YZ
POSITIONS.

THE LINE WITH SERIAL NUMBER 0001 WAS RECORDED AT THE PROGRAM
LOAD TIME. NO COMPUTER-READABLE TIMESTAMP IS AVAILABLE. BUT WE
WILL ATTEMPT TO GIVE THE PROGRAM LOAD TIME AND TELEMETRY
CHANNEL NUMBERS IN FUTURE BULLETINS. DISPLAYING WHOLE-ORBIT
DATA IN REAL TIME (OR FROM A TAPE RECORDING) IS AN IDEAL
DEMONSTRATION FOR EXHIBITIONS, ETC.

Modifications for Oscar—-11 include a different telemetry period
(4.84 secs instead of 5.28 secs, caused by using 2 stop bits
paer character rather than 3) and the opportunitu to insert a
timestamp from the real-time clock to indicate when the -data

was recorded (not yet implemented!)
XX UoSAT-Oscar—9 Schedule XX

The 2.,46Hz beacon will be in use this weekend. .

Friday Load bulletin .
Saturday Bulletin /7 1200 bd telemetrw / Diditalker N

Sunday - Bulletin / 1200 bd telemetry / Digitglker .

Monday Radiation Data

Tuesday Checksummed telemetry

Wednesday CCD imade .
Thursday Whole-orbit telemetry data .

Friday Load bulletin.

X% General News XX

“3



U0sSAT-0SCAR-11 QSL cards are being prepared — we hore they will
appear sooner than the U0D-9 cards and will be coloured! Cards
will be bgckdated for earlier reportis! .

We have received gn enquiry from NASA-HQ concernindg the number
and distribution of stations receiving the HF Beacons Exet on
UDSAT-DSCAR-9., If you haven’t returned @ <questionnaire . but
actively track the HF beacon(s) or would be interested in a3
future, higher power experiment, - please let us know! :

2X Thanks for Reports & Questionnaire Returns %X -

ZLIMO., ONGUG, ZLAKW., WAAUZ, VK4XV, G3UMF, VKA4ZF., WASZIB, WIRS,.
.KA9Q HASWH, GB8ISI, 0Z1GBY, GBTZJ, VK2ZAZ, VK2Z2WB, VK2ZHM,
HBRKR, VKSAGR G3HMO, ZLATIQ., N4HY, I2KBD, KI1K8Y., KA1FAD,
GBUNDO, G3YMC IV3TKI, IW3ER., G3VYV, G&4YFF, VK2WB. G6TPQ, GM&JVC,
ON7VQ, ZL3QL., VK2AVH ZL1A0DX, JA4GBVA, GGESK, G2UK, G4XKR, OZiWN,
G6BWR , I2KBD

N.Clayton (ZL), M.0Oslender (ON), B.Lindholm, Milham Ford School
This week! G6ESK, ON4AFI, 0Z1IWS, GAGPQ, G4APS0O, JAZ2GSD, G3IHMO,

. 0Z2LW, I2KBD, D Hudson (Sir William Turner’s é6th Form Collede).

X Keplerian Orbital Elements - from KA9Q %X

Satellite! oscar—-9
Catalog number! 12888

Epoch time! 84188.37169531
Wed Jun 6 08!55:14.474 41984 UTC
Element set? 648
Inclination? 97.5918 ded
RA of node! 132.7712 ded

Eccentricity? 0.0003783
Ard of peridee!l 122.9760 deg

Mean anomaly! 237.1837 ded
Mean motion! 15.25848603 rev/day
Decgay rate! 4,295e-05 rev/dayt?2
Evoch rewv! 14789
Semi major axis! 6863.341 km

- Anom period! 94.373714 min
Apodee?! 502.580 km
Peridee! 497 .387 km

. Beacon? 145.8250 mhz

Satellite! oscar-10
Catalog number! 14129

Eroch time? 84155.14064979
Sun Jun 3 03:22:32.141 1984 UTC
Element set! - 408
Inclination: 25.6378 ded
RA of node! 196 .2423 dedg

Eccentricity? 0.6089574 ‘ .
Arg of eperidee! 276 .7795 ded -

Mean anomaly! 21,6381 ded

Mean motion? 2,08850652 rev/day
Decay rate! -1.36e-06 rev/dayta
Erpoch rev? 732

Semi major axis! 26104.044 km

Anom period? &99.536283 min
Arpodeeal 35629.315 km
Peridee! 3834.378 km
Beacon! 145.,8100 mhz

- 8atellite! oscar-11
Catalog number! 14781

Eroch time!l 84148.10356203

: Sun Mau 27 02:29:07.741 1984 UTC
Element set! 29

o lnelinationt .. ...98.2421 ded .

 _RA.of.node! . ... 210.3619 ded.
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Arg of peridgeal
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358.1468

Mean anomalu! 1.9676
Mean motion! 14.,461867821
Decay rate! 2.98e-04
Eroch rev! 1262
Semi major axis! 7062.366
Anom period!? 98.504118
Arodea! 694.181
Peridee! 674,305
Beacon! 145.825

X% Spacecraft orbitgl datsa

Orbits for 15th June

UaSAT
Orbit no § 14928
Eax time ¢ 14:30:01
Eaqx londg ¢ 344,85
Mean hgt ¢ 490.9
Period $ 94.4274082
P-drad ¢! 4,31BE-03
Londg inc ¢ 23.6049972
L-drag ¢ 1.086E-05
Incl H 9?7 .590
Freq ¢ 145,825
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UoSAT-2 NOAA-7
1546 15364
14139217 14134300
254.,0 343.,0
689.9 850.0
98.3616474 101.9771550
2.9214E-06 7.300E-0&
24 .6374866 25.4899588

7« 331E-07 2.000E-07
98.242 98.900
143,825

137,620

Reception reports and UoSAT data is much aeppreciated
Send to! UoSAT team, University of Surrew, Guildford, Surrey,

England - Thank uou
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