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Fr^me counter J 038C received by DB20S

**** UcaSAT Bulletin-65 13:00 7th Merch 1984 ****

** UoSAT-Oscgr-9 Stetus **

Followiny problems on 2nd Msrch gfter s most successful launch
gnd ihiiigl ^^ctiv^tion of Oscer-ll* the Surrey Command Station
145MHz transmitter hgs been left modified to the Oscgr-11
command frequency l^st successfully used on 1st Mgrch*' We
loaded this short bulletin from G3YJ0 with g hgstily-inst^lled
second transmitter* Further bulletins on 0scgr~9 will be
prepared qs the situation - end time - allows*

** UoSAT-Oscsir--ll Ststus **

^Folldwiny ̂  flawless launch on DELTA 174 from Vgndenbery Air
'^orce Bgse* C^* * U0SAt~2 sepsrgted from the launcher gt gpprox

19*11 ymt over turkey^nd in rgnye of the Command Station gt
Surr^tj* A lenqthy series of instructions wis transmitted to
the ilpgcecrsft to establish the initial operstiny conditions
end then the s/c computer wes instructed to switch the 145*825
MHz downlink on for 10 sees to check housekeepiny dete snd
ensure thet outyessiny of the beecon did not yive rise to
corone* The spgcecreft responded perfectly first time end yood
detewes received ft decoded et Surrey* The 145 MHz beecdn wes
then ectiveted for severel minutes* under computer control * end
further dete yethered which confirmed thet the spececreft wes
in very yood sheps* Just prior to LOS et Surrey* the computer
wes instructed to ectivete the beecon once more for e further 4
minutes end yood dete wes received es the spececreft
diseppsered over the horizon*

On orbit #2 the 145 MHz beecon wes re-ectiveted by ebbfevieted
computer instructions end the short end lony bursts of
telemetry repeeted ~ dete indiceted everythiny oh the

'Spececreft to be entirely nominel end so the computer wes
^Instructed to keep the 145 MHz beecon ective in check-summed
telemetry et 1200 bPs for the next 80 minutes*

The spececreft errived et UoS silent (es expected) et AOS on
orbit 03 end the short end lony bursts of telemetry dete
process wes repeeted - dete sysin indiceted the spececreft to
be entirely nominel end so the computer wes instructed to
ectivete the 145 MHz beecon for the next 10 hrs whilst the
spececreft wes out of renye of the Surrey stetion*

With ell heviny proceeded perfectly to Plen thus fer* the UoS
teem relexed (collepsed?) end weited for telemetry reports
from eround the world!

The first indicetions thet ell wes not well ceme from the
printer when Lerry Keyser wented to know why he could not heer
UO-11 followed by t/m from Phil Kern etc* The UoS Commend Teem
were 'revived' end eweited the first pess of the dey» orbit #8*
The spececreft wes silent (eysin es expected) et AOS* however
repeeted ettempts to re-ectivete the 145 MHz beecon usiny the
s/c computer feiled es did direct commend* Heeted enelysis of
the situetion resulted in the preliminery theory thet the
'Wetch-Doy' timer (e device thet de-ectivetes the 145 ft 435 MHz
beecons efter 21 deys if no commends heve been detected from
the yround - remember UO-9I) mey heve been incorrectly



PTemgturely* The 'W^tch-Doy' cgn be reset by command snd thisi
^^nd re-gcti\/stion of the 145 MHz bescon* were attempted on

~  orbit #9 ~ however with no success* Continued ettemptsi on
orbit #10 yielder nothing ^nd things begen to look rether grim*
At thet time no reason could be found for the premature
shut-down of the beecon end the preveiling theories tended
towerds ceteclysm* Additionelly' t/m 'went down' end we hed to
resort to Phoning eround to gether more Pieces of the Picture!
Dete from G*Retcliffe vie phone from Austreli^ confirmed thet
the spececreft systems were functioning nominelly when he
trecked UO-11 just before terminetion of trensmissions* The
spececreft wes in very good shepe!

Deteiled exeminetion of the s/c computer softwere used during
the first few Pesses shewed thet the timing hed been in error -
the timing clock selected hed been running et 8 times thet
required - resulting in premeture shut-down of the beecon on
both orbit #2 end #3 entirely in e<3reement with observet ions!
This now veered the fheories ewey from the 'Big Beng' end
towerds some sort of spececreft systems problem*

Leek of feedbeck from the spececreft keeps us effectively blind
end ell we cen do is postulete the most likely theories besed
on pre-leunch experience* The current theory is thet there'mey
be e problem with the 145 MHz beecon ceusing it to feii to

-OPerete correctly end generete wide-bend noise end block the
'^:ommend receivers* This theory is besed on observetions of the

performence of the beecon during test where some problems of
this neture were encountered but were leter believed to heve
been fixed* The Surrey Commend Stetion ere continuing to
ettempt to commend the 145 MHz beecon OFF end the 435 MHz
beecon ON - so fer without success* If the 145 MHz beecon is
ON but not opereting correctlyi it should be possible to
observe it with high gein entennes end spectrum enelysers etc*
Should this prove to be the cese* then it mey be most
profiteble to ettempt to commend the spececreft using the 1*2
GHzcommend uplink es this uplink is the most independent of the
VHF/UHF systems*

All we cen do is try out verious theories - we tend not to
fevour totel system feilure or sponteneous detonetion et
present rether some more limited scenerio* We shell keep you
posted es to our thoughts end progress* Needless to sey*
everyone here is somewhet diseppointed efter the efforts of the
lest months end such e flewless stert to UO-11's life!

"We still heve feith» though!

Mertin Sweeting UoSAT Progremme Meneger + UoS Teem

** Orbitel Predictions - from KA9Q **

SetelliteJ oscer-9
Cetelog number* 12888
Epoch time: 84059*37579141

Tue Feb 28 09:0i:08*377 1984 UTC
Element set* 589

Inclinetion* 97*5794 deg
RA of node* 32*4183 deg
Eccentricity: 0*0004812

Arg of perigee: 120*6543 deg
Meen enomely« 239*5299 deg
Meen motion: 15*24558043 rev/dey

Decey rete: 6*413e-05 rev/deyt2
Epoch rev: 13280
Semi meJor exis: 6867*216 km
Anom period: 94*453603 min

Apogee* 507*926 km
Perigee: 501*317 km

Beecon: 145*8250 mhz



OSC3T

C^t^lo<3 number*
Epoch time*

Tue Feb 21 04

Element set*

Incli ngt ion *
RA of node*

Eccentricity*

Ar<3 of periyeei

Meen ^nom^ly*

Meen motion*

Decgy rgte*
Epoch rev*

Semi m^Jor ^xis*

Anom period*

Apoyee t

Periyee*

Beecon *

-10

14129

84052*17797385

J16J16*940 1984 UTC

85

25*5984 dey

214*2593 dey

0*6089416

247*5009 dey

39*4882 dey

2*05858806 rev/dgy

8*01e-06 rev/deyt2

520

26105*357 km

699*508575 min

35627*257 km

3833*982 km

145*8100 mhz

Satellite* osc^

Cetelo9 number*
Epoch time*

Sun Mar 4 1

Element set*

Inclinit ion*

^RA of node*
Iccentricity♦
Ar<g of periyee*
Mean anomaly*
Mean motion*
Decay rate*
Epoch rev*
Semi major axis
Anom period*
Apoyee *
Periyee *

r-11
14781
84064*46078527

i:03J31.847 1984 UTC
5

98*2551 dey
126*9087 dey

0.0012928
253*6204 dey
106*2574 dey

14*61847144 rev/day
0*00034629 rev/dayt2

40
:  7062*434 km

98*505511 min
712*698 km
694*437 km
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** Spacecraft orbital data **

Orbits for iith Mai'ch

Orbit no
iqx time
Eqx lony
Mean hyt
Period

p-dray
Lony inc
L-dray

UoSAT
13388
14:i8J06
340*5

496*0
94*5204471

2.477E-05
23*6289921
6.233E-06

OSCAR-8
30614
15J10J15
303*5
904*0

103*1631066
a.277E-07
25*7899720

*000E+00

* i» t * S ¥ » j V >• t

NOAA-7
13952
14;44»30

349*4
850*0

101.9572850
7.500E-06
25*4a9v396
2.000E-07

GMT
dey.w
km
mi ns

*N-ref
deys
*N-ref

Reception reports and UoSAT data is much appreciated
Send tot UoSAT team, University of Surrey, Guildford, Surrey
Enyland - Thank you
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UoSAT Sp^cecTT^ft Control Centre
University of Surrey* Guildfordi Surrey* Enylsnd
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%*

Freme counter : 0346 received by DB20S

♦*** UoSAT Bulletin-66 13:00 16th Mgrch 1984 ****

** UoSAT-Oscer-9 Status **

Duel satellite control st the Surrey yroundstetion hgs been
restored usiny e siynel yenergtor in Plgce of the previous
sinyle~frequency trgnsmitter* Thus requires mgnugl doppler
tuniny* but gllows g normgl schedule gygin on 0scgr--9* We will
use g schedule similgr to thgt used before the Oscgr-11 Igunch
cgmpgiyn* modified if further bulletins gre required*

** UoSAT-Oscgr-9 Schedule **

Fridgy Logd bulletin* Diyitglker* 1200 bd telemetry
Sgturdgy Bulletin
Sundgy Bulletin
Mondgy Hiyh-speed rgdigtion scgn
Tuesdgy Checksummed telemetry
Wednesdgy Diyitglker ft Telemetry
Thursdgy Whole-orbit recorded telemetry

** UoSAT-Oscgr-11 Stgtus **

Further detgiled gnglysis of the telemetry dgtg received from
the UOSAT-2 spgcecrgft duriny the egrly opergtiongl orbits -
ygthered from the UK* Jgpgn ft Austrglig - still yields no
indicgtion of impendiny problems* gll spgcecrgft systems were
performiny perfectly duriny thgt time*

Reports hgve been received from Cgnberrg (Austrglig) gnd New
Zeglgnd of very low-level siyngls on 145*825 MHz* The

^  prevgiliny theory is thgt the 145 MHz begcon mglfunctioned when
re-gctivgted on Mgrch 2nd gnd is unstgble produciny only g
smgll gmount of power on 145*825 MHz*

Attempts by NK6K to gctivgte the 435 MHz begcon usiny the 1*2
GHz uplink hgve* so fgr* proved unsuccessful* however the
precision required for trgckiny the spgcecrgft gt thgt
frequency hiyhliyhted gnother potentigl problem greg* Studies
of the orbit ephemeres by KA9Q identified discrepgncies between
the orbit dgtg used by different stgtions trgckiny the
spgcecrgft bgsed on rgdgr observgtions* Since no siyngls cgn
be religbly received from UOSAT—2 * orbit dgtg for the
spgcecrgft hgs to be derived from repegted rgdgr observgtions —
gssuminy it is possible to identify positively the spgcecrgft
gmonyst the other objects in much the sgme orbit!

It is essentigl thgt we hgve gccurgte gnd religble orbit dgtg
before we cgn correlgte reports of siyngls thouyht to come from
UOSAT-2 gnd proceed with gttempts to overcome the problem*

Reports of siyngls received on 145*825 MHz duriny the times
thgt UOSAT-2 should be visible would be extremely vglugble* but
must include times* begrinys* stgtion position* equipment
detgils gnd* prefergbly* tgpe recordinys of gny likely siyngls*
With enouyh observgtions we should be gble to piece toyether
whgt hgs hgppened to UOSAT-2 - Plegse help gnd we will yet
there!



Thinks to gll helping so

** Osc^T-11 Telemetry equations **

The Oscei^-11 telemetry formgt is repeated below*
Hgrold Price. NK6K. for the initial compilation*

Checksummed TLM format* Channel format ist

nnvvvc

nn - channel number
vw - vglue

c - To compute checksum, convert eech escii
chei'Qcter into the binary. e*y* 'A', which
comes in es 41H becomes OAH* Exclusive OR
ell 5 velues* Convert the lower four bits
of the XOR enswer to en escii hex diqit. e*y*
OBH becomes 42H. this cherecter is the checksum*

Thenks to

A lEh cursor home cherecter preceeds U0SAT--2 in eech freme The
number efter U0SAT~2 on the heeder line is the dete in
-YYMWOOWHHWMSS. W is dey o^f we^k. 0-6* The dete-below is boqus,
it wesn't initielized efter the s/c wes powered up* The s/c
wes in the Bldy 836 cleen room when this freme wes teken* Some
of the dete is velid*

UOSAT-2 0000010040621

00515101039B02011203010204023505028F06023107031508032909026D
10515011000012005613010314000515000416000717736418736B19736A
205153210322226677230001240017250007260774277367287368297369
30515231016532284F33000034000735030536000537736638353E39353F
40763641000542688043000744000045056246000247736148353949346C
50561751017252661633263154111055852F56000357306758736F593539
602105617BC762800C630041641003651COE66140567340668000E69000F

Non-checksummed freme* Everything is the seme es ebove expect
thet the checksum cherecter becomes e spece* This formet is
more pleesiny to the humen eye*

UOSAT-2

00515

10515

20515

30515

40763

50561

61210

01035

11000

21032

31016

41000

51017

617BC

0000010040630

02010 03010 04023 05028 06025 07031 08032 09026
12004 13010 14000 15000 16000 17736 18736 19736
22667 23000 24001 25000 26077 27736 28736 29736
32284 33000 34000 35028 36000 37736 38353 39353
42688 43000 44000 45055 46000 47736 48353 49346
52661 53256 54111 55852 56000 57306 58736 59353
62800 63004 64100 651C0 66140 67340 68000 69000

/*\

A dwell formet is elso evsilsble. in which only selected
chennels ei*® displeysd* The chennels cen come out in eny
order, in checksummed or non-checkedsummed formet* The
UOSAT-2 end time stemp mey or mey not be included*

Equet ion

I=l*9(516-N) me

H=(0*1485N-68) uT
H=(0*1523N-69*3) uT

H=(0*1507N-69) uT

Chen # Neme

00 Soler errey current -Y
01 Nev me9 X exis
02 Nev Me^ z ex is

03 Nev me9 Y ex is
04 Sun sensor 31

05 Sun sensor 02

06 Sun sensor #3



,  08 Sun sensor #5

09 Sun sensor 06

10 Soler errey current +Y I=l*9(516-N) mA
11 Nsv ms9 (Uiny) temp T==(330-N)/3*45 C

12

13

Horizon sensor

Spsre (tbd)
14 DCE RAMUNIT current

15

16

DCE CPU current

DCE GMEM current

17 Fgcet temp -fX T=(480-N)/5 C

18 Fecet temp +Y T=(480-N)/5 C

19 Fecet temp +Z T=(480-N)/5 C

20 Soler srrey current -X I=l*9(516-N) mA

21 +10V line current I=0*97N mA

22 PCM voltgqe +10V V=0*015N V

23 P/W loyic current (+5V) 1=0*14 (N<=500)

24 P/W Geiqer current (+14V) I=0*21N mA

25 P/W Elec sp*curr (+10V) I=0*096N mA

26 P/W Elec sp*curr (-10V) 1=0*093 mA

27 Fscet temp -X T=(480-N)/5 C

28 Fecet temp -Y T=(480-N)/5 C

29 Fecet temp -Z T=(480-N)/5 C

30 Soler errgy current +X I=l*9(516-N) mA

31 -lOV line current 1=0*480 mA

32 PCM volteqe -lOV V=0*036N V

33

34

1802 comp curr (+10V)

Diqitelker current (+5V)
I=0*21N mA

I=0*13N mA (N<=500)
35 145MHz beecon powes 0/P P=(2*5N - 275) mW (N>;

36 145MHz beecon current I=0*22N mA

37 145MHz beecon temp T=(480-N)/5 C

/«\
38 Commend decoder temp (+Y) T=(480-N)/5 C

39 Telemetry temp <+X) T=(480-N)/5 C

40 Soler errey volte<3e (+30V) V=(0*1N-51*6) V

41 +5V line current I=0*97N mA

42 PCM volte^e +5V V=0*0684N V

43 DSR current ("♦■5V) I=0*21N mA (n<=500)

/«\
44 Commend RX current I=0*92N mA
45 435MHz beecon power 0/P P=(2*5N-200) mW N>175
46 435MHz beecon current I=0*44N mA
47 435MHz beecon temp T=(480-N)/5 C
48 P/W temp (-X) T=(480-N)/5 C
49 SCR temp (-Y) T=(480-N)/5 C
50 Bettery cherqe/dischq curr I=8*8(N-513) mA
51 ■♦■14V line current I-5N mA
52 Bettery volte9e (■♦■14V) V=0*021N V
53 Bettery cell volts (MUX) See below
54 Telemetry current (■♦■lOV) 1=0•02N mA

--- 55 2*4GHz—beecon power 0/P P=( (N-^-50)**2)/480 mW
56 2*4GHz beecon current I=0*45N mA
57 Bettery temp T=(480-N)/5 C
58 2*4GHz beecon temp T=(480-N)/5 C
59 CCD ime<3er temp T=(480-N)/5 C
60-67 Stetus points 1-96

The status points will be repeated 9<3gin in the next bullet in»

CoTTect ion

Note thgt the equation for channel 52 (battery v/oltqqe) w^s
incoTTect by e fector of 10 gnd hgs been corrected*

Multiplexed Bettery Scheme (channel 53)

Six consecutiv/e TLM frames cerry the totel volts* the following
ten frames will be individual cells* stertinq with cell 010*
Eech cell hes its own equation which will be supplied when e
documentation problem hes been resolved*
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** Qirbit^l PTedictions - from KA9Q **

Satellite! oscgir-9
C^t^lo^ number* 12888
Epoch time: 84063*90443011

Set Mer 3 21:42:24*489 1984 UTC

Element set: 593

Inclinet ion: 97*5793 dey

RA of node: 37*0021 dey

Eccentricity: 0*0004498

Ary of periyee: 107*8696 dey

Neen enomely* 252*3144 dey

Neen motion: 15*24639690 rev/dey

Decey rete: 7*823e-05 rev/deyt2

Epoch rev* 13349

Semi meJor exis: 6866*971 km

Anom period: 94*448545 min

Bpoyee: 510*949 km

Periyee: 504*772 km

Beecon: 145*8250 mhz

Satellite* oscer

Cetelo^ number*

Epoch time*

3^19

Element set *

Inclinet iont

RA of node*
Eccentricity:

Ary of periyee:

Mesn enomsly:

Me^n motion:

Decey rete:
Epoch rev:

Semi mejor exis:

Anom period:

Apoyee:
Periyee:

Bescon

-10

14129

84063*83285908

: 59:19 *-24 1984 IITC

90

25*6632 dey

212*1030 dey
0*6091272

250*9131 dey

36*7286 dey
2*05853435 rev/dey

-2*8e-07 rev/dsyt2

544

26105*808 Km

699*526826 min

35633*003 km

3829 * 487 km

145*8100 mhz

Satellite: oscsr-11

Ceteloy number: 14781
Epoch time: 84067*40409430

Wed Mer 7 09:41:53*747 1984 UTC

Element set MH 3-ll-84mod

Inclinet ion: 98*2510 dey

RA of node: 129*8480 dey

Eccent ricity: 0*0006061

Ary of periyee: 243*8620 dey

Neen enomely* 116*1950 dey

Neen motion: 14*61903052 rev/dey

Decey rete: 4*7 6e—06 rev/deyt2

Epoch rev: 83

Semi meJor exis:  7062*253 km

Anom period: 98*501744 min

Apoyee: 705*268 km

Periyee: 696*708 km

Beecon: 145*8250 mhz

Setel lite:

Object:
NASA El*Set:

Epoch:

Incl:

raan:

Eccr:

Ary*Pery:
Meen Anom:

iieen Notion:

Dre*^:

Lendsgt-D'

1984-021A = NASA # 14780

# 5

84064*46281564

98*2545

126*9100

0*0010697

274*5334

085*4451

14*60712266

+0*00010338

<lf<b I.*-:—. - . 4t *



Orbits for 16th Mgrch

Orbit no

Eqx time
Eqx lonq

Megn hqt
Period

P-drgq

Lonq inc*

L-drgq

UoSAT

13541

15:16:24

353.7

494.7

94.5042459

3.875E-05

23.6243378

9.749E-06

UoSAT-2

217

15:28:01

267.4

693.5

98.5644202

1.750E-06

24.6404045

4.400E-07

N0AA~8

5032

14:35:45

300.2

850.0

101.2794220

9.000E-06

25.3296116

2.000E-07

GMT

deq* w

km

mins

*N-ref

deqs

*N-ref

Reception reports ̂ nd UoSAT dets is much appreciated
Send to: UoSAT tee^i University of Surrey* Guildford* Surrey*
Enqlqnd - Thenk you
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UoSAT Spgcecirgfl Conti^ol Centre
University of Surrey» Guildford# Surrey» Enylsnd

Frgme counter ♦ 0169 received by D620S

**** UoSAT Bulletin-67 23rd Mgrch 1984 *#**

** UoSAT-Oscer-9 Status **

Duel setellite control et the Surrey yroundstetion hes been
restored usiny e siynel yeneretor in Piece of the previous
sinyle-frequency trensmitter* Thus requires menuel doppler
tuniny/ but ellows e normel schedule e<3^in on □scer-9. We will
use e schedule similer to thet used before the Oscer-11 leunch
cempeiyn, modified if further bulletins ere required.

** UoSAT-0scer~9 Schedule **

Fridey Loed bulletini Diyitelker, 1200 bd telemetry
Seturdey Bulletin
Sundey Bulletin
Mondey Hiyh-speed redietion seen
Tuesdey Checksummed telemetry
Wednesdey Diyitelker ft Telemetry
Thursdey Whole-orbit recorded telemetry

** UoSAT-Oscer-11 Stetus **

Yet further deteiled enelysis of the telemetry dsts received
from the UOSAT-2 spscecrsft duriny the egrly opergtionsl orbits
- ysthered from the UK. Jgpsn ft Austrslis - still yields no
indication of impendiny problems, ell spscecrsft systems were
performiny perfectly duriny thet time.

A number of reports ere still beiny received st Surrey yiviny
information on short bursts of either modulated or unmodulated
siynsls on 145.825MHz. None of the reports so fer heve been
corroborated by tsp® recordinys or simultaneous reception st
two or more stations, however the continuation of these reports
is still encours^iny.

Stations sendiny reports should sttempt to provide the
followiny deteils. Type of siyn^l end modulation, time of
stsrt end end. tgpe recordiny. frequency end doPPler vsrigtion.
besm hesdinys end gny vsrietion. end brief station equipment
deteils. Pleese contect your netionel AMSAT oryenisetion or
the University of Surrey if enythiny of interest is heerd.
Thenks!

The preveiliny theory is thet the 145 MHz beecon melfunctioned
when re-ectiveted on Merch 2nd end is unsteble produciny only e
smell smount of power on 145.825 MHz. but enouyh elsewhere to
block ell the commend receivers.

Attempts by NK6K to ectivete the 435 MHz beecon usiny the 1.2
GHz uplink heve. so fer. proved unsuccessful. however the
precision required for treckiny the spececreft et thet
frequency hiyhliyhted enother potentiel problem eree« Studies
of the orbit ephemeres by KA9Q identified discrepencies between
the orbit dete used by different stetions treckiny the
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spgcecrgft used on rgd^r observations* Since no si<3nels pen
be Teliebly received froiri UOSAT—2» orbit dete for the
spececreft hes to be derived from repeated reder observations -
essumin^ it is possible to identify positively the spececreft
emon<3st the other objects in much the seme orbit! Much of the
doubt over the orbit Peremeters hes now been resolved* however

the Lendset orbitel elements ere included in this bulletin es
edditionel reference meteriel*

Thenks to ell helPin<3 so fer*

** Oscer-11 Stetus Point Summery %%

The Qscer-11 stetus point listing is repeeted below*
Heirold Price* NK6K» for the initiel compiletion*

The list below conteins the stetus points which ei^e
in 'chennels' 60 to 67 of the telemetry freme
described in lest week's bulletin*

Thenks to

presented

which wes

The stetus points ere stored with 12 Points per telemetry
chennelf e*^* chennel 60 hes stetus bits
11 2i3»4*5*6»7»8»9* 10 111112 in thet order* Thus* 60400 meens

stetus point 2 is set* (1)* end 3-12 ere reset (0)*

/ns,

UOSAT-B STATUS POINTS

0.

my

m

m

m

1  145 MHZ GENERAL DOWNLINK POWER

2  435 MHZ ENGINEERING DOWNLINK POWER

3  2401 MHZ ENGINEERING DOWNLINK POWER

4  TELEMETRY CHANNEL MODE SELECT

5  TELEMETRY CHANNEL DWELL ADDRESS LOAD
6  TELEMETRY CHANNEL DWELL ADDRESS SOURCE

7  PRIMARY SPACECRAFT COMPUTER POWER

8  PRIMARY SPACECRAFT COMPUTER ERROR COUNT

9  PRIMARY SPACECRAFT COMPUTER ERROR COUNT

10 PRIMARY SPACECRAFT COMPUTER BOOTSTRAP

11 PRIMARY SPACECRAFT COMPUTER ERROR COUNT
12 PRIMARY SPACECRAFT COMPUTER BOOTSTRAP

13 GRAVITY GRADIENT BOOM DEPLOYMENT PYROS

14 GRAVITY GRADIENT BOOM DEPLOYMENT PYROS
15 GRAVITY GRADIENT BOOM DEPLOYMENT

16 GRAVITY GRADIENT BOOM DEPLOYMENT
17 GRAVITY GRADIENT BOOM DEPLOYMENT
18 ATTITUDE CONTROL MAGNETORQUERS

19 ATTITUDE CONTROL MAGNETORQUER -X
20 ATTITUDE CONTROL MAGNETORQUER -Y

21 ATTITUDE CONTROL MAGNETORQUER -Z

22 ATTITUDE CONTROL MAGNETORQUER
23 435 MHZ PSK MODE

24 2401 MHZ PSK MODE

25 ATTITUDE CONTROL MAGNETORQUERS

26 DIGITALKER EXPT* POWER

27 CCD CAMERA EXPT* POWER

28 CCD CAMERA EXPT* INTEGRATION PERIOD

29 CCD CAMERA EXPT* INTEGRATION PERIOD

30 CCD CAMERA EXPT* VIDEO AMP* GAIN

31 CCD CAMERA EXPT* VIDEO AMP* GAIN

32 DSR POWER

33 DSR MODE

34 DSR MODE

35 RADIATION DETECTORS GEIGER-A EHT P WER
36 RADIATION DETECTORS GEIGER-B EHT POWER

37 RADIATION DETECTORS GEIGER-C EHT POWER

38 ELECTRON SPECTROMETER SENSOR EHT POWER

39 DCE EXPERIMENT POWER

40 DCE EXPT*

OFF/ON

OFF/ON

OFF/ON

RUN/DWELL

OFF/ON

GND/COMPUTER

OFF/ON

BIT-1

BIT-2

PROM/UART

BIT-3

A/B

SAFE/ARM

HOLD/FIRE

SAFE/ARM

HOLD/DEPLOY

EXTEND/RETRACT

SAFE/ARM

ON/OFF

ON/OFF

ON/OFF

REVERSE/FORWARD

NRZI/NRZIC

NRZI/NRZIC

HIGH/LOW POWER

OFF/ON

OFF/ON

BIT 0

BIT 1

BIT 0

BIT 1

OFF/ON

READ/WRITE

RUN/RESET

OFF/ON

OFF/ON

OFF/ON

OFF/ON

OFF/ON

RESET/RUN
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41 DCE EXPT* PROM SELECT
42 DCE EXPT* CPU CLOCK RATE SELECT
43 NAVIGATION MAGNETOMETER POWER
45 SPACE DUST EXPERIMENT EBWES SELECT
46 BCR STATUS

47 435 MHZ DOWNIINK MODULATION SELECT

A/B

0.9/1.8

OFF/ON

0ffF/ON

0/1

AFSK/PSK

MHZ

48 2401,  MHZ:  DOWNLINK MODULATION SELECT - AFSK/PSK

49 ENGINEERING DATA BIT 1

50 ENGINEERING DATA BIT 2

51 ENGINEERING DATA BIT 3

52 ENGINEERING DATA BIT 4

53 ENGINEERING DATA BIT 5

54 COMMAND WATCHDOG ENABLE

55 COMMAND WATCHDOG RESET

56 145 MHZ DOWNLINK DATA SELECT A

57 145 MHZ DOWNLINK DATA SELECT B

58 145 MHZ DOWNLINK DATA SELECT C

59 145 MHZ DOWNLINK DATA SELECT D

60 145 MHZ DOWNLINK DATA SELECT E

61 145 MHZ DOWNLINK DATA SELECT F

62 145 MHZ DOWNLINK DATA RATE A

63 145 MHZ DOWNLINK DATA RATE B

64 435 MHZ DOWNLINK DATA RATE A

65 435 MHZ DOWNLINK DATA RATE B

66 435 MHZ DOWNLINK DATA RATE C

COUNT/RESET

ENABLE/DISABLE

BIT 6

BIT 7

BIT 8

BIT 9

67 PARTICLE/WAVECOUNTER CONTROL
68 DOWNLINK LOCKOUT
69 ENGINEERING DATA
70 ENGINEERING DATA

71 ENGINEERING DATA
72 ENGINEERING DATA
73 P/W channel Pl^te control BIT 0
74 P/W channel Plgte control BIT 1
73 P/W channel Pl^te control BIT 2
76 SPACE DUST

77 SPACE DUST

78 SPACE DUST
79 SPACE DUST

80 SPACE DUST

81 SPACE DUST
82 SPACE DUST

83 SPACE DUST

84 DSR WRITE CYCLE COMPLETE
85 1802 CWO OUTPUT

86 1802 TLM PORT (MSB)
87 1802 TLM PORT

88 1802 TLM PORT

89 1802 TLM PORT
90 1802 TLM PORT
91 1802 TLM PORT

92 1802 TLM PORT

93 1802 TLM PORT
94 1802 TLM PORT

95 1802 TLM PORT
96 1802 TLM PORT (LSB)

The 'engineerings dgte' bits contain the internal status
certain modules and are unlikely to be of <Seneral interest.

of
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%t Orbitgl Predictions - from KA9Q *#

Satellite} osc9r-9
Cqtelo<3 number? 12888
Epoch time? 84072*37051070

Mon M^r 12 08*53*32*124 1984 UTC
Element set*
Inclinet ion?
RA of node?
Eccentricity?

Ary of periyee*
Meen enomely?
Meen motion?

Oecey rete?
Epoch rev?

Semi mgjor exis?
Anom period?
Apoyee?

Periyee?
8eecon?

497

97*5837

45*5674

0*0004698

87*3549

272*8215

15*24761403

6*B32e--05

13478

6866 * 605

94,441005

512*654

506*202

145*8250

dey
dey

dey
dey

rev/dey

rev/deyt2

km

min

km

km

mhz

Satellite? oscer

Ceteloy number?
Epoch time?

Set Mer 3 19
Element set?
Inclinet ion?

RA of node?
Eccentricity ?

Ary of periyee?
Meen enomely«
Meen motion?
Decey rete?
Epoch rev?

Semi mejor ex is?
Anom period?

Apoyee ?

Periyee?
Beecon«

-10

14129
84063*83285908

?59?19*24 1984 UTC

90

25 * 6632 dey

212*1030 dey

0*6091272
250*9131 dey

36*7286 dey

2*05853435 rev/dey
-2*8e-07 rev/deyt2

544

26105*808 km
699*526826 min

35633*003 km

3829*487 km

145*8100 mhz

Setellite? oscer-11
Ceteloy number? 14781
Epoch time? 84073*70137990

Tue Mer 13 16*49?59*223 19S4 UTC
Element set? MH 3-13-84

Inclinet ion? 98*2610 dey

RA of node? 136*1480 dey

Eccentr icity ? 0*0012076

Ary of periyee? 233*9610 dey

Meen enomelyJ 126*0480 dey

Meen motion? 1^*61818731 rev/dey

Oecey rete? l*59e-06 rev/deyt2

Epoch rev* 175

Semi mejor exis? 7062*526 km

Anom period? 98*507426 min

Apoyee? 706*604 km

Periyee? 689*547 km

Beecon? 145*8250 mhz
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Frsme counter ♦ 088C received by 0B20S

**** UoSAT Bulletin-68 28th Merch 1984 ****

** UoSAT~0scer-9 Stetus **

This bulletin hss been produced two deys earlier thsn usu^l in
order to prevent lo^diny it on Friday* G3YJ0 will be usiny s
26m dish ^ntenn^ ̂ t Jodrell B^nk* ne^r Manchester* Enyl^nd* to
listen for the UoSAT-Oscsr-11 bescon on 145»825MHz«
Calibration tests ̂ y^inst Oscgr-9 will be performed on Thursday
gnd Friday gfternoons* with Oscer-11 runs on Thursday eveniny
gnd Friday morniny snd eveniny* Dependiny on the results
obtained* further work mey be done over the weekend snd e^rly
next week*

** UoSAT-0sc3r-9 Schedule **

The followiny schedule will be resumed from next Tuesday - this
weekend the bulletin will run from Wednesday gfternoon until

Monday*

Friday Lo^d bulletin* Oiyitslker* 1200 bd telemetry
S^turd^y Bulletin

Sundsy Bulletin
Monday Hiyh~speed rsdi^tion seen

Tuesdey Checksummed telemetry
Uednesdey Oiyitelker $ Telemetry
Thursday Whole~orbit recorded telemetry

** UoSAT-Oscer-ll Stetus ♦*

Anelysis of ell telemetry received from Oscer-11 indicetes no
reesons for the current silence end leek of telecommend*

A number of reports eire still beiny received et Surrey yiviny
informetion on short bursts of either moduleted or unmoduleted
siynels on 145*825MHz* None of the reports so fer heve been
corroboreted by tepe recordinys or simulteneous reception et
two or more^ st^et ions * however the^^ontinuet ion of these-^repojpts
is still encoureyiny*

Stetions sendiny reports should ettempt to provide the
followiny deteils* Type of siynel and moduletion* time of
steTt end end* tepe recordiny* frequency end doppler verietion*
beem heedinys end eny vei^iation* end brief stetion equipment
deteils* Pleese contect your netionel AMSAT oryenisetion or
the University of Surrey if enythiny of interest is heerd*
Thenks!

After the 2m beecon reception tests this week* further work mey
centre on ettemptiny to receive emissions from the three
commend receivers* These s^ve powered sepe^etely direct from
the betteries end enelysis is currently beiny performed to
determine the power levels output et the verious locel
osclilletor frequencies*

Thenks to ell helPiny so feT*

** Oscer-ll Specificetion **

Just to remind us ell whet we ere missiny* here is e.summery of
the systems eboei'd Oscer-ll f



145*825 MHz Beacon

The 145 MHz beacon on UoSAT-B is nesrly identical to the one
flown most successfully on UoSAT—l♦ The modulation index hes
been increased in ordeir to ensure more optimum reception on
most r^dio emgteur receivers* Modulation is by frequency-shift
keyinyi gs on UoSAT-1*

/fiSy

isasy

fSts

435*025 MHz Beecon

This begcon is g completely new desiyn which qeneretes its
frequency stgnd^rd from s Phese-locked synthesiser system* As
e result, the DC to RF efficiency is much improved* In
addition to frequenky-shift modulation. Phase-shift modulation
is a switchable option*

2401*5 MHz Beacon

When the original supplier of the 2*4GHz beacon was unable to
meet-4vis commitment. Col-i^ri—SmiVhor^* G4GWH. at—tT^e^University—

^  of Surrey stepped in and designed and built the transmitter and
/«s^ power supply in under four weeks* The DC to RF efficiency has

been improved by some 5 times over the UoSAT-1 implementation*
Both AFSK and PSK modulation methods are possible*

Telemetry System

The basic output of the UoSAT-B telemetry system is very
similar to that of UoSAT-1* However. 60 analogue channels,
diyitised to 3 decimal diyits. and 96 status points encoded
into hexadecimal diyits are available together with a real-time
clock for frame identification and the satellite identyfield
'UoSAT-2'* A checksum diqit can also be added to each channel*
A dwell facility has been added so that up to 138 channels can
be output in rotation, combined with clock times and line feeds
or frame ends in any combination*

1802 Computer $ Diqitalker

The 1802 computer has been designed to support all the modules
on the spacecraft, as well as to control the overall scheduliny
and be usable for specific communications experiments* To
satisfy these requirements, the computer has access to many
modules via Parallel interfaces, and to some of the others and
the receivers and transmitters via serial connections* In
addition, there is a real-time clock and a total of 48kb of RAM
for data storage* The Diyitalker speech synthesiser is housed
with the 1802 and has ROMs containing over 550 words* These
will be used initially foi" 'speakinq' telemetry*

Naviqation Magnetometer

The Naviqation Magnetometer is a three-axis flux qate device,
much upqraded from the one flown on UoSAT-1* Indeed, the
14-bit resolution is very similar to that obtained from the
much more complicated scientific magnetometer on the previous
craft* The Nav* Maq« will be used for determininq the
attitude of the spacecraft durinq initial manoeuvres, as well
as for experimental measurement of magnetic field disturbances
once the attitude is stable*

Ma^netorquers $ Boom Assembly



M^<3netorqu6r5 - coils of wire enerqised to set ss
electroms^nets - sre built into sH 6 fsces of the spscecrsft»
wound—s^M3und-the edqesof^ t^he honeycomb Psnels supporting -the
solsr cells snd the top end bottom Pistes* The fields crested
intersct with the esrth's ms^netic field to produce s torque
which tends to rotste the spscecrsft♦

When the spscecrsft hss been Positioned so thst the CCD csmers
end is pointinq towsrds the esrth - s lonq snd complex Process
~ S boom csn be extended from the toP of the crsft♦ The boom
looks similsr to s steel tsPfi mesBure* slthouqh nesrly circulsr
once it hss been unrolledi snd some 12 metres lonq* The boom
csrries s 2*3kq msss on the fsr end snd this^ in conjunction
with the sPscecrsft body st the other end» crestes s
'dumb-bell' confiqurstion which nstursHy lines up with the
esrth's qrsvitstionsl field so thst one end points downwsrds#
rsther like s pendulum - it is# however* bi-stsblel Any
residusl swinqinq motion csn be dsmped with further controlled
SPPlicstions of the msqnetorruers*

Sun Sensors

/SS\

The sun sensors sre msde with specislly fsbricsted solsr cell
substrstes which sre mssked by qrey-code stripes (snd
ilmuminsted by liqht psssinq throuqh s slit in s metsl foil in
front* Thd mssk codinq on the cells csn be used to derive the
snqle st which the incident liqht is fsllinq on the slit* 6
such sensors sre mounted sround the top Piste to provide
complete 360 deqree coversqe*

Horizon Sensors

1*^ Built by s first yesr student st the University of Surrey* the
Horizon Sensor is sble to detect when only one of two
photodetectors is illuminsted* The detectors sre housed in two
nsrrow tubes of 4mm dismeter snd mounted st s smsll snqle to
esch other so thst the whole sensor thus detects the 'edqe' of
sn illuminsted object* This will be the esrth* the moon or the
sun snd s fix csn then be msde on the object's position*

Diqitsl Communicstion Experiment

The Diqitsl Communicstions Experiment (DCE) wss desiqned snd
built by AMSAT snd VITA qroups in the USA snd Csnsds* It hss
two serisl ports which csn receive snd trsnsmit to the RF
system snd the 1802* ss well ss sn NSC-800 CPU snd nesrly 128kb
of CMOS RAM* The .DCE will be used to investiqste vsrious
PScket rsdio protocols for use with s future diqitsl
'storer-gnd-for^srd' sstellite beinq Plsnned by AMSAT* - In
Sddition* the DCE hss interfsces with the nsviqstion
msqnetometer snd the telemetry system for lonq-term dsts
storsSe«

Spsce Dust Experiment

The Spsce Dust experiment wss built by s qroup of students st
the University of Kent* Enqlsnd* It hss s dielectric disphrsqm
which* when punctured by s Isrqe Psrticle* dischsrqes the
csp^citsnce sssocisted with it* therby indicstinq the impsct*
In conjunction with s Piezo crystsl microphone which detects
PSrticles of smsHer size* correlstion techniques csn yield s
messurement of the momentum of the incident Psrticle*

CCD Csmers



The CCD c^meTe is e re-desi^ned veirsion of the device riown on
UoSAT-l. Indeed, the CCD etray at the centre of the camera is
the same type as used before, although the later batches of
this part are substantially improved over the early one "sed 2
years a^o. This time the analogue electronics surrounding the
array ^re also greatly improved. The active area of
by 236 Pixels is stored with seven bits of grey-level, in 96kb
of RAM in the DSR experiment. The 08R is then responsible for
the Picture downlink, adding addresses and error coyection and
detection information as required. The DSR downlink is
organised in packets of 128 bytes each, three across each
iroager line, so that two may be selected for display (using an
extra digital filter) on existing UoSAT-1 CCD displays,
variable video amp gain and integration period of the CCD
imager have been set up to provide the latitude required to
Photograph both land images and also
latter being of interest in conjunction with the particle
detectoT exPSTirn^nts*

DSR Experiment

The DSR stores data from the CCD imager, particle counter
experiment or computer UART and outputs it in a checksummed
format. The unit has 2 banks of 96k x 8 CMOS memory which can
be used as two separate banks or as one 192kb bank, ^he output
frame consists of a three byte sync code, a two byte frame

■*" address, 128 bytes of data end 3 bytes of 6"°^
detection/correction code. The data is sent in '
with start bit, 8 data bits and selectable 1 or 3 stop bits.
The data can be output at 1200, 2400, 4800 and 9600 BPS.

Psrticle Detectors and Wave Correlator Experiment
Three Geiger counters, each with different electron energy
thresholds, similar to those flown on UOSAT-1, and a
multi-channel electron spectrometer are
spacecraft to serve as a near-earth reference for
magnetospheric studies to be carried out
AMPTE ft VIKING spacecraft missions due for launch later in
1984, and for ground-based studies of the ionospheric D, an
F regions being pursued with riometers and EISCAT. Data will
be available in either real-time or, for more detailed
analysis, from stored measurements over both polar auroral
regions to professional scientists and radio amateurs.
%% OTbit^l P-redictions - from KA9Q **

Satellite: OSC9T-9
Epoch "timol 84072*3705^070

Mon Msr 12 08{53:32*124 1984 UTC
Element set* 497
Inclination* 97*5837 de<3

^  RA of node* 45*5674 de^
Eccentricity{ 0*0004698
Ary of periyee* 87*3549 dmy

^  Me^n snomgly: 272*8215 dey
Mesn motion* 15*24761403 rev/dsy
Dec^y rste* 6*832e"~05 Tev/d9yt2
Epoch rev* 13478
Semi msjor sxis* 6866*605 km
Anom period* 94*441005 min
Apoyee ♦ 512*654 km
Periyee* 506*202 km
Bescon* 145*8250 mhz



Satellite: osc^r
Cgtglo^ numbeir:
Epoch time*

Sgt li3T 3 19
Element set♦
Inclinst ion*
RA of node:
Eccent t i c i t y♦
Ary of peTiyeet
Mesn gnomslyJ
Mesn motion?
Decsy T^^teJ
Epoch Tev4~
Semi msjoT sxis?
Anom peiriod?
Apoyee?
Periyee?
Bescon?

-10
14129
84063»83285908

J59?19*24 1984 UTC
90

25.6632 dey
212.1030 dey

0.6091272
250.9131 dey
36.7286 dey

2.05853435 rev/dgy
-2.8e-07 Trev/dsyt2

-544
26105.808 km

699.526826 min
35633.003 km

3829.487 km
145.8100 mhz

Satellite? oscgr-ll
Cstsloy numbeir? 14781
Epoch time}

Ued Mar 14 17!28127.787 1984 UTC
Element set ?
Inclinst ion?
RA of node?
Eccentricity?
Airy of periyee?
Ween snomsly*
Mesn motion?
Decsy rste?
Epoch rev?
Semi mgjor sxis?
Anom period?
Apoyee ?
Periyee ?
Bescon?

14
98.2528 dey

137.1715 dey
0.0014177
219.1167 dey
140.9008 dey

14.61822236 rev/dgy
3.62e-06 rev/dsyt2

190
7062.514 km

98.507189 min
702.718 km
682.693 km

145.8250 mhz

tt Spscecrsft orbitsl dsts **

Orbits for 28th Mgrch

Orbit no
Eqx time
Eqx lony
Mesn hyt
Period
P-drsy
Lony inc
L-drgy

UoSAT
13724
15?28?01
356.3
494.7
94.4971555

3.875E-05
23.6225537
9.749E-06

UoSAT-2
392

14?56?46
259.4
693.5
98.5641140

1.750E-06
24.6403275
4.400E-07

NOAA-8
5203

15?30?57
304.1
850.0

101.2883550
9.000E--06
25.3298390
2.000E-07

GMT
dey. w
km
mins
*N-ref
deys
*N-ref

Reception reports gnd UoSAT dgtg is much gpprecigted
Send to? UoSAT tegm. University of Surrey. Guildford. Surrey.
Enylgnd - Thgnk you
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UoSAT SpQcecr^ft Conti'ol CentTe

University of Surrey# Guildford# Surrey# Enylend- i ^.. . ' :

Fretne counter ♦ 0160 received by DB20S

**** UoSAT Bulletin-69 6th April 1984 ****

** UoSAT~0scer-9 Stetus **

Following Isst weekend's experiments# e normal schedule hss now
been resumed#

We heve hed e number of problems wi^h s new-telephoneTgrisWeriny
machine installed st the University to distribute detellite
information# The machine hes been eccused of refusing to
enswer for lony periods of time# The feult hes been dieynosed

/^thet when one celler hsnys up# the tgpe continues pleyiny
^throuyh to the end end then rewinds slowly# Only when

completely rewound does the next cell yet enswefied#^s We. sbyyest
thet if your cell remeins unenswered you cell beck in e-f^w
minutes when the mechinet ions ere finished! The mechine cen be
celled on Guildford (0483) 61202 et eny time# Some 40-50 cells
per dey heve successfully connected to this^hew-mechihe^Twhil'St
the old one wore out in under 2#5 yeersI

3Mi UoSAT-Oscer-9 Schedule ** - ̂  h

Fridey Loed bulletin# Diyitelker# 1200 bd telemetry
Seturdey Bulletin : n j ; iTi.
Sundey Bulletin
Mondey Hiyh-speed redietion seen

Tuesdey Checksummed telemetry
Wednesdey Diy^itelker $ Telemetry
Thursdey Whole-orbit recorded telemetry

** UoSAT-Oscer-11 Stetus **

Anelysis of ell telemetry received from OsceJC-11 -indiceted- no
reesons for the current silence end leek of telecortimeildVA i ir.

The followiny wes received from G3YJ0 while listeniny for
Oscer-11 lest weekend#

'I heve spent the lest few deys up here et Jddrell^ Benk ^Redio
Telescope on the 85 foot entenne with e crossed-dipole feed on
145 MHz listeniny for enythiny emenetiny from UOSAT-2# both^

within e nerrow 2#5 kHz bendwidth end +- 100 kHz widebehd# The^

receiver ft entenne system heve been checked usiny UOSAT-1# the
sun end Cessiopie snd eppesr to be pcrfdrmihy^ wellv?'= We^ heve
yot probebly the best UOSAT-1 dete we ere ever likely to seel
The UOSAT-l siyneT wes peekiny'^:^'f75~-aB^ ebbve jthe - nlinim8m-
discerneble siynel level here# so I feel thet we should be eble
to heer somethiny if UGSAT-2 is redietiny enythiny onthe

nominel frequency# The widebend siynel performence is ebout 20
to 30 dB worse#

We elso trecked OSCAR-10 end received yood siynels from out et
42#000 km with the 145#810 MHz beecon peekiny et +55 dB ebove

noise - the Pessbend noise wes elso detecteble et some 10 - 15

dB ebove the rx noise# Some yood ssb siynels were elso copied#

itncyv-r_r> 1—.^+ -ru.i



passes without ^nythin^ detected th^t cgn be relied on —
, t4\ere were two bursts of CQTririeir on the noise level, egch of
efbout 10 seconds duT^tion. but these could not be^ identified

f- positively ^nd were most probsbly from other gmeteur
activities#'

A number of rePOTts ̂ re still beiny received et Surrey yiviny
information on short bursts of either modulated or unmodulated
siynsls on 145#825MHz# None of the reports so fgr Jbgve been
corroborated by tsp>e recordinys or simultaneous reception st
two or more stations, however the continuation of these reports
is Still encours^iny#

Stations sendiny reports should sttempt to provide the
followiny detsils« Type of siynsl ^nd modulation, time of
stsrt end end. tgpe recordiny. frequency end doppler vsristion.
besm hesdinys snd ^ny vsristion. snd brief station equipment
details* Please contact your national AMSAT oryanisation or
the University of Surrey if anythiny of interest is heard#
Thanks! " -- ^

After the 2m beacon reception tests. we are now actively
consideriny how best to receive siynals from the local
oscillators of the three command receivers# These are powered
separately directly from the batteries and the siynals should

^be receivable usiny a larye yround station# Oscar-9 can be
^^used for calibration but unfortunately the facilities at

Jodrell Bank were not suitable#

Thanks to all helPiny so far#

** Oscar-11 Specification ** T:,> .irqx

Just to remind us all what we are missiny. here is a summary; of
the remaininy systems aboard Oscar-ll!

Mechanical Framework w  0

The spacecraft is constructed in a similar way to Oscar-9. that
is with a square-section central core supportiny riyid top and
bottom Plates# Solar cells are mounted on all four sides of
these Plates, enclosiny a basic cuboid of dimension 35#5 3K 35#5
* 58#5 cm# Two stacks, each of two module boxes of dimension
23.5 * 17#6 * 3«1 cm. are mountud on the outside of each face

_^of the central core# A 'winy' extends the base of - i;the
'^spacecraft symmeti^ically by 16 cm on each side in one axis to

permit the mountiny of two SHF helical antennas, one on each
side of the launchrer attache fittiny which is itself mounted in
the centre of the bottom Plate# The Naviyation Magnetometer
and Space Dust experiments are mounted above this winy, one on
each side# J; li-,. r-ll i .

Solar Cells r • ^ .^v;

Four solar arrays of dimension 49#5 * 29#5 cm are attached to
the four sides of the spacecraft# These are capable of
supplyiny up to about 0#9A at 28v when fully illuminated# The
cells were manufactured by Solarex#

Battery

A solid octagonal block of aluminium. 14#9 * 14#9 * 10#2 cm. is
fitted into the centre core of the spacecraft and is drilled to
accept ten 'F'-sized Nickel-Cadmium cells, each 3#2 cm in
diameter and 9 cm lony# These cells, in series, form a 12v
battery of 6#4Ah nominal capacity and are charyed when the
spacecraft is in sunliyht in order to provide sufficient power
to run the craft duriny peak load demands and its eclipse
periods#



B^tteiry Chgrye Reyul^toT

Two redundant BCRs gre responsible for acceptiny the 28v
supplies from the solsr cells (snds similar supply from the
umbilical connector) end cheryiny the bettery es required
dependiny on the current drein» the bettery volteye end the
bettery tempereture4

Power Conditionijiy Module

The PCM reyuletes the 12-14v bettery bus supply to provide 10v»
5v end ~10v supplies for poweriny the spececreft systems end
experiments*

Power Dist r ibut ion X PDM)

The PDM switches the verious reyuleted end unreyuleted reils to
ell the s/c systems end experiments# dependent on the commends

which it receives from the Telecommend systemir-E^ch^switch ̂ hes

en individuel current foldbeck fecility so thet e feulty-module
is el lowed to drew up to e pre-determined current before it is

letched off# necessitetiny e power-down under positive commend
before resettiny*

^Telecommend system - ^ - iTi n ^ li/-;

The telecommend system comprises three uPlink receivers7?^-three

dete demoduletors# e commend detector end sets of commend
letches which hold the stetus of the commend specified* The
receivers ere loceted in the 144MHz# 438MHz end 1268MHz emeteur

bends end the demoduletors ere robust devices which do not
depend on phese-locked Ioops or other potentielly unsteble
techniques* A commend detector scens the three receivers

eccordiny to e priority system end detects e velid set of

commend instructions» Pessiny the'-^detM^ ̂ cdhteihed? thereirintdT^thei
relevent letch* Some letches drive e set of ■multiplexer'
eddress inputs directly so thet uplink end downlink Peth
selection mey be performed immedietely on the commend letch
boerd*

The 112 commend letches drive the Power Distribution System#
the remeininy spececreft systems end experiment functions*
There is e perellel i/o Port to the specedreft • 1802 ' cbrhPuter

^far autonomous control of spacecraft operations in additionJto
^^seriel dete links with the 1802 computer end the DCE for beckup

operetions*

** Orb it el Predictions - from RQ9Q-#*-

Setellite* oscer-9
Cetelo<3 number* 12888
Epoch time** 84072*37051070

Mon Mer 12 08:53132*124 1984 UTC
Element set* 497
Inclinetion* 97*5837 dey
RA of node* 45*5674 dey
Eccentricity* 0*0004698
Ary of periyee* 87*3549 dey
meen enomely: 272*8215 dey
Meen motion: 15.24761403 rev/dey
Decey rete: 6*832e-05 rev/deyt2
Epoch rev: 13478
Semi meJor exis: 6866*605 km
Anom period: 94*441005 min
Apoyee: 512*654 km
Periyee: 506*202 km
Beecon: 145*8250 mhz

Setellite: oscer-10
^  I. ^ ^ • A A Jt



Epoch time*
• Set Mg-p 3

Element set*

Inclinet ion*

RA of nodei

EccentTicity♦
Ary of Pe-riyee
Meen enomely*
Heen motion*
Decey pete*
Epoch rev*
Semi meJop exi
Anom period*
Apoyee *
Periyee*
Beecon♦

84063*83285908
19;59:i9*24

90
25.6632

212*1030
0*6091272

:  250*9131
36*7286

2*05853435
-2*8e-07

544
s: 26105*808

699*526826
35633*003
3829*487
145*8100

1984 UTC te i -fcnl

dey
dey

dey
dey
rev/dey
rev/deyf2

-  = ■ ■Uga'SfigQidU^-..
jWsa;^- ̂

km
mi n

km
km
mhz

L=-.. ^

fofe i

Setellite* oscer-ll
Ceteloy number: 14781
Epoch time: 84074*72809939

Wed Mer 14 17:28:27*787 1984 UTC
Element set*
Inclinet ion:
RA of lode:
Eccentricity:
Ary of periyee:
tieen enomely*
Meen motion:
Decey rete:
Epoch rev*

14
98*2528

137*1715
0*0014177
219*1167
140*9008

14*61022236
3*62e-06

190

-^L^=liA3Ct.^70T.=^^T.UUe,%.. -

dey
dey

dey
dey
rev/dey
rev/deyt2

Semi meJor exis:
Anom period:
Apoyee:
Periyee:

7062*514
98*507189

702*718
682*693

km
mi n
km
km

&.J d-4^43 • -4.-44^^

** Spececreft orbitel dete ** -P >^13 *

Orbits for 6th April

Orbit no
Eqx time
Eqx lony
lieen hyt
'Per iod
P-dre9
Lony inc
L-dre9
Incl
Freq

UoSAT
13861
15:ii:48
351*9

493*4
94*4751235

7.263E-05
23*6170029
l*827E-05
97*562

145*825

UoSAT-2
523

14:09:i3
247.3

690*1
98*5647708

3*497E-06
24*6402398
8.800E-07

98*260
145*825

NOAA-7
14376
15:28:34
359*1
850.0

101*9638225
7.500E-06
25*4898966
2.000E-07

98*900
137*620

.•o» • Raw

GMT
dey *w
km
mi ns
*N-ref
deys
*N-ref
deys
MHz

i H ^ —g

Reception reports end UoSAT dete is much epcrecieted
Send to: UoSAT teem* University of Surrey. Guildford, Surrey,
Enylend - Thenk you

.-A .



S^tellite*
Object♦
NASA El.Sett
Epoch.

Incll
raan:
Ecct ♦
ATtg.PeiriSt
Mean Anom.
Mean Motiont
DTa<3t

Landsat-D'
1984-021A = NASA 4 14780
# 5
94064.46281564

98.2545
126.9100
0.0010697
274.5334
085.4451
14.60712266
+0.00010338

** Spacecraft orbital data **

Orbits for 23rd March

Orbit no
Eqx time
Eqx lonq
Mean hqt
Period
P-dra9
Lonq inc
L-dra9

UoSAT
13647
14513138
337.8
494.7
94.5001389

3.875E-05
33.6233043
9.749E-06

UoSAT-2
319

15501534
260.7
693.5
98.5642417

1.750E-06
24.6403596
4.400E-07

NOAA-7
14178
14558521
351.6
850.0

101.9641325
7.500E-06
2|r. 4898542 Ce,
2.000E-07

GMT
deq.w
km
mins
«N-ref
deqs
*N-ref

Reception reports and UoSAT data is much appreciated
Send to5 UoSAT teatri. University of Surrey. Guildford. Surrey.
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UoSAT Spgcecpgft Control Centre
University of Surrey. Guildford. Surrey. Er^ynsnd
************************************************

FrePTi® counter ♦ 014E
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**** UoSAT Bulletin-72 27th April 1984 **#*

** Lecture **

Mertin Sweetiny (G3YJ0). Stephen Hodyert. Neville Been (G8N0B).
2t Royer Peel (G8NEF) . heve been invited to present
'UOSAT Spscecreft Colloquium' to be held in Peris on 27th April
et the MontPernesse Centre^ The colloquium, oryenised by the
Associetion Netionele Sciences Techniques Jeunesse. will be
ettended by members of French Universities. Enymeeriny
Colleyes. Schools end AerosPece Industries - includiny
representetive from projects specificelly interested in
low-cost spececreft enyineeriny*

*** UoSAT-Oscer-9 Stetus ***

We heve hed e number of problems with e new telephone ensweriny
machine installed et the University to distribute settelite
informetion. The mechine hes been eccused of refusiny to
enswer for lony periods of time* The feult hes been dieynosed
thet when one celler henys up. the tspe continues Pleyiny
throuyh to the end end then rewinds slowly* Only when
completely rewound does the next cell yet enswered* We suyyest
thet if your cell remeins unenswered you cell beck in e few
minutes when the mechinetions ere finished" The mechine cen be
celled on Guildford (0483) 61202 et eny time# Some 40-50 cells
per dey heve successfully connected to this new mechine. whilst
the old one wore out in under 2*5 yeers!

** UoSAT-Oscer-9 Schedule **

Due to our trip to Peris this weekend, this bulletin hes been
extended to run until Tuesdey morniny* Normel service mey
resume on Tuesdey efternoon if we survive the trip! The 21MHz
HF beecon. the redietion counters end scientific meynetometer
will be in use this weekend*

** UoSAT-Oscer-11 Stetus **

Apoloyies ere due to redio emeteurs in the south of Enylend for
the recent Persistent commends beiny yenereted et the
University of Surrey# Softwere to continueHy locete the
sun-synchronous orbitel Plene of Oscer-11 hes been written end
is beiny used to eliminete possible errors in the orbitel dete#

** Letest UoSAT Newsletter **

The followiny is the letest UoSAT Newsletter which we will
shortly be sendiny out to ell enquirers ebout our setellite-
ect ivit ies#

Since the lest Newsletter wes Published, the UoSAT Group hes
responded to e short-timescele leunch opportunity end desiyned
end constructed e second emeteur redio scientific setellite#
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expect the v/eTious types of dgte ev/eileble*

UoSAT-1 Status

PrimsTily es g Tesult of improved yround station facilities gnd
increased menpower» the dsily operetions of UoSAT-1 now provide

e reyuleT service to ell observers* Verious proyrems to
transmit housekeeping dete (e*y* telemetryi both rew end
computer-processed) » experimentel dete (e»y* hiyh-speed
redietion counter end me^netometer outputs) end educetionel

dete <e*<3* speech synthesised telemetry) ^tq now run on e
reyuler besis* At weekends* e Plein-text bulletin conteininy
UoSAT news, yenerel spece end scientific news end orbitel
elements for e number of redio-emeteur end weether setellites
is tsensmitted together with fremes of ASCII end
speech-synthesised telemetry*

Attempts to stebilise UoSAT-1 with the entenne end locked

pointiny towerds the yround were ebendoned in mid-1983
followiny problems with tenyled cebles Preventing the boom
mechenism from extending more then e metre from the top of the

spececreft* Grevity yredient lock wes echieved, however, for
ebout 24 hours even with this smell extension before neturel
forces ceused the current end-over-end spin to resume* The CCD

cemere wes used to yenerete somewhet poor ime^es until the
beyinniny of the UoSAT-2 cempei^n, when the operetionel
complexity of overcominy the pointiny problem ceused by the

spececreft spin beceme too yreet* The CCD ime^es, which were

not Perticulerly deer due to deyredetion of the CCD sensor
itself before leunch, hed by this time become even less yood

but ime9e processiny by e smell number of yroups hed

demonstreted thet there wes potentiel foT improvement* The
video displey reedout module, which is sepeirete from the CCD

sensor, conteins 32kb of dynemic RAM end is still workiny well,

so methods of usiny this feeture eire beiny investiyeted*

UoSAT-2 Stetus

In October 1983, followiny severel months of neyotietion, NASA

e9Teed to el low e second emeteur redio scientific spececreft to
fly es e secondeTy peyloed with the LANDSAT-5 creft due for
leunch in Merch 1984* The mein purpose ofthe UoSAT-2 mission

wes to follow UP the investiyetions into low-cost spececreft
enyineeriny mede with UoSAT-1 by usiny the operetionel
experience yeined to creete en improved second yeneretion

creft* Althouyh this yoel required over 100 hours Per week
workiny by the centrel teem et Surrey end considereble effort
by meny other contributors from other UK universities end redio

emeteur yrouPS eround the world, e workiny end tested
spececreft vestly exceediny the oriyinel desiyn eims wes

finelly delivered to the Vendenbery Air Force Bese, Celifornie^
in lete Februery*

Leunch wes et 17*59 GMT on 1st Merch
Uo8AT-0scer-ll <es it then beceme known) into
700km eltitude* The spececreft wes powered
uPon ejection from the leunch vehicle end sho

over the yroundstetion et the University o
145*825 MHz beecon wes first switched on, us
loeder of the mein spececreft computer to cont

The first 10 second burst showed no problems,
two further 5 minute trensmissions of telemetr

1984, cerryiny

e poier orbit of
UP eut omet i ce11y
rtly efterwerds -

f  Surrey - the

iny the bootstrep
rol the timiny*

so on thet orbit

y were mede*

On the second Pess over Guildford, the VHF beecon wes e^^in
ectiveted for 10 seconds to check thet ell wes well, end this
wes followed by tests to confirm thet in-bend duplex commendiny

wes possible* <i*e* the VHF uPlink wes not blocked by the VHF
downlink) Finelly on this pess, e smell computer Proyrem wes
loeded to switch on the VHF beecon for ebout ten minutes*

rt^ +!...» i L  n rr. n, ■ t j-* n m j— 't% "t • I



^  « telemetry gt VHF« Finally* ^ computer Proyrgm wgs loaded which
turned the beacon on for 75 minutes*

^  When we attempted to commend the beecon beck on duriny the
first morniny pess on Fridey* 2nd Merch» there wes no response
to ettempts to reste^rt the computer loeder* After meny

^  ettempts» the computer wes powered down end the beecon switched
on menuellyi elso to no effect* At the time of writiny this
newsletter (mid-April> » ell our ettempts to re-ectivete the

^  spececreft hev/e feiled* The Problem is reesonebly obscure -
ell telemetry received from UoSAT-2 looked Perfect end there
wes no indicetion thet e few hours of inectivity should ceuse e

^  problem* Beceuse there is no feedbeck from e 'deed' setellite#
it is extremely difficult to plen experiments to isolete e
feult - either e perticuler ettempt succeeds Or there is no
indicetion why it feiled* Verious medium to lony-term Plens
ere currently under wey et the University to reyein control of
the setellite but these ere dependent on essistence from

^  externel oryenisetions end the timesceles e^re therefore
unknown*

Informetion on the UoSAT Spececreft

AMSAT-UK, en oryenisetion of redio emeteurs interested in
setellite metters» hes produced e number of publicetions
coveriny the UoSAT-1 setellite? treckiny eids end formule®'
computer proyrems end educetionel meteriel* A list of
publicetions mey be obteined by sendiny e stepped? eddressed

envelope to*

The Hon* Secretery?

AMSAT-UK ,

94» Heronyete Roed?
Wensteed Perk?

LONDON E12 5EQ

The only informetion currently eveilsble on UoSAT-2 is the

brief description distributed from the University of Surrey* A

fuller technicel hendbook will be produced if the setellite is
brouyht beck under control*

The Institution of Electronic end Redio Enyineers devoted the
entire Auyust / September 1982 edition of its Journel» "The

Redio end Electronic Enyineer" to e number of Pepers describiny

the sub-systems of UoSAT-1*

Spececreft news end orbitel dete is elso dissemineted from the

University of Surrey by two mein methods*

1) There is e telephone ensweriny mechine instelled on

Guildford (0483) 61202 which yives yenerel news end orbitel
informetion for the UoSAT setellites throuyhout the week*

2) The bulletins trensmitted by UoSAT-1 (currently duriny most
weekends interspersed with synthesised sPoken telemetry end

ASCII diyitel telemetry) contein e fuller set of news?

operetionel schedules? dete on new computer-yenereted downlink
formets end orbitel informetion for e number of setellites of

interest to redio emeteurs end emeteur scientists* Obviously
this is only of use once e eble receiviny stetion hes been
const ructed*
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**** UoSAT Bulletin~73

/«N

4th Mey 1984 ****

** UoSAT-Oscgr-9 Schedule **

Due to ̂  public holiday in the UK next Monday# this bulletin
h^s been extended to run until Tuesday morniny* The 21MHz HF
begcon# the rgdietion counters end scientific meynetometer will

be in use this weekend*

We will elso be stertiny some more Packet exchenye tests es

previously ceirried out lest June ft July before the UoSAT-2
construction work sterted* If the yroundstetion requirements
for the 70cm uplink ere suiteble for lerye emeteur stetions# we

^ill then ellow limited evsilsbility for exper imentet ion* The
'^'^nitiel pecket experiments will be cerried out on Wednesdeys*

Fridey Loed bulletin

Seturdey Bulletin / 1200 bd telemetry
Sundey Bulletin / 1200 bd telemetry

Mondey Bulletin / 1200 bd telemetry
Tuesdey Checksummed telemetry

Wednesdey Pecket tests (see ebove)

Thursdey Whole-orbit telemetry dete
Fridey Loed bulletin

/ Diyitelker

/ Diyitelker

/ Diyitelker

** UoSAT-OsceTf^-ll Stetus **

There is still no yood news ebout Oscer-ll*
complex experiments eire still in proyress#
expected for some weeks*

A number of more

but results ere not

Apoloyies ere due to redio emeteurs in the south of Enylend for
^^the recent persistent commends beiny yenereted et the

University of Surrey* Softwere to continuelly locete the
sun-synchronous orbitelplsne of Osce*r-ll hes been written end
is beiny used to eliminete possible errors in the orbitel dete*

** UoSAT Questionneire **

Followiny the current problems with Oscer-ll# the UoSAT yroup
et the University of Surrey is lookiny# once ey^in# et Plens
for the future* In order to yet en updeted feeliny for whet
emeteur spece fecilities ere required end epprecieted# we will
be puttiny e quest ionnei on the UoSAT bulletin next weekend*
Comments end suyyestions for the best useye of UoSAT-1 would be
most helpful es we will soon heve time for more on-boerd
softwere effort*

*♦ Keplerien Orbitel Elements - from KA9Q **

Setellite* oscer-9
Ceteloy number* 12888
Epoch time* 84099*40458635

Sun Apr 8 09{42J36*260 1984 UTC
Element set* 613
T  1 ■; it i nn * OT i^O/I/l



RA of node! 72*9486 dey

^t^cent r icity! 0*0003141

Ary of periyee! 30*1444 dey
Meen enomely! 329*9951 dey

Meen motion! 15*25230384 rev/eey
Oecey rete! 9*573e-05 rev/deyt2
Epoch rev! 13890

Semi meJor exis!  6865*197 km

Anom period! 94*411967 min

Apoyee! 494*507 km

Periyee! 490*195 cm

Beecon! 145*8250 mhz

Satellite# osc^T
C^t^lo^ number!

Epoch time*

Fri Apr 6 08

Element set*

Inclinet ion*

RA of node*
Eccent ricity!

Ary of periyee*

Me^n ^nom^ly*
Megn motion*

>^ecey rgte*
:Poch rev*

Semi meJor ex is!

Anom period!

Apoyee!
Periyee!

Beecon!

-10

14129

84097*34280771

!13!38*586 1984 UTC

97

25*7059 dey

206*1228 dey
0*6092647

260*5025 dey

30*1701 dey
2*05857411 rev/dey

-l*42e-06 rev/deyt2

613

26105*470 km

699*513315 min

35636*380 km

3826*098 km

145*8100 mhz

Satellite! oscer-11

Ceteloy number! 14781
Epoch time! 84096*35772883

Thu Apt 5 08!35!07*770 1984 UTC

Element set! 19

Incli net ion! 98*2505 dey

RA of node* 158*7507 dey

Eccent ricity! 0*0013759

Ary of periyee! 149*7713 dey

Meen enomely! 210*4279 dey

^Meen motion! 14
'^)ecey rete!

Epoch rev!

*61838353 rev/dey
4 *le—06

506

rev/deyt2

Semi meJor exis! 7062*462 km

Anom period! 98*506103 min

Apoyee! 699*343 km

Periyee! 679*909 km

Beecon! 145*8250 mhz

** Spscecreft orbitel dete

Orbits for 4th Mey

Orbit no

Eqx time

Cqx lony

Meen hyt
Period

P-dre9
Lony inc

L-dre9

Incl

Freq

UoSAT

14288

15!27!33

354*7

493*4

94,4441119

7*263E-05

23*6091997

1*8278-05

97*562

145*825

UoSAT-2

932

14!01!55

245*1

690*1

98*5633403

3*497E-06

24*6398798

8*800E-07

98*260

145*825

NOAA-7

14771

14!45!03

347*7

850*0

101*9622450

7*500E-06

25*4899052

2*000E-07

98*900

137*620

GMT

dey *M

km

mi ns

*N-ref

deys
*N-ref

deys
MHz

Reception reports end UoSAT dete is much epprecieted
♦ _ * 11 — *■
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*#** UoSAT Bulletin-74 11th Mgy 1984 ***#

** UoSAT-Oscgr-9 Schedule **

This weekend# the 2»4 GHz bescon will be in use# with other

lo^ds shed ^s ususl to conserve power♦ The 2.4GHz bescon will
qIso be on next weekend for the benefit of 0N6UG gnd other
Belyisn ^msteurs st their VHF-UHF Convention*

Due to the absence of G3YJ0 on holiday ^nd sn external visit by
the remsininy members of the tegm# we will be trgnsmittiny
checksummed telemetry ss on Tuesday♦ If the Proyrgm csn be
altered in time# we msy try to gdd Diyitglker to the telemetry
on the second dgy*

We h^d very limited success with the first series of Packet
experiments which we resuscitated sfter breaking off to build
UoSAT-2* We will continue with these tests shortly snd contact
the stations who were lined up to collsborste lest July*

Friday Logd bulletin
Sgturd^y Bulletin / 1200 bd telemetry
Sundsy Bulletin / 1200 bd telemetry
Monday Whole orbit rsdi^tion dsts
Tuesday Checksummed telemetry
Wednesday Checksummed telemetry (msybe
Thursday Whole-orbit telemetry d^ts
Friday Losd bulletin

/ Diyitslker
/ Diyitslker

+ Diyitslker)

*♦ UoSAT-Oscgr-11 Status **

There is still no yood news ^bout Oscsr-11* A number of more
complex experiments ^re still in proyress» but results sre not
expected for some weeks*

listen to the
oscillators this weekend ss ^
well) for similar experiments on

Or* Robert Leonard of SRI hoPes to be sble to
Oscsr-9 receiver locsl
cglibrstion (if gll yoes
Osc^r-11 shortly*

** UoSAT Questionnaire **

Followiny the current problems with Oscsr-ll» the UoSAT yroup
st the University of Surrey is lookiny# once s9^ini st plens
for the future* In order to yet ^n updsted feeliny for wh^t
^msteur spsce facilities ^re required snd appreciated# we will
be Puttiny s questionnaire on the UoSAT bulletin next weekend*
Comments snd suyyestions for the best uss9e of UoSAT-1 would be
most helpful ss we will soon hsve time for more on-bosrd
software effort*

N^me *

Address*

Rsdio Amsteur c^llsiyn?

Station details - wh^t types of receivers gnd ^ntennes on
#1 >1 dnrcMi-i-i* n Anu-, '->/i mu-oO



/flBV

\ •- Antenna tr^ckin<3 - fixed entennesi azimuth rotation only or
azimuth and elevation?

Data demodulator - Purchased as built unit# kit or ma«3azine
airticle reference or brief description of active circuit
elements if home-built?

Data processing or display - type of computer or VDU used - if
^ny?

Data storage - audio data stored on magnetic tape or digital
data on disc?

Orbital elements* Where do you get your orbital data from? Do
^  you use circular EQX/EQCT or Keplerian elements? Whose

computer program is used for Processing the az/el figures for
tracki ng?

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

Date formats* Which of the following do you use (and for
what)?

Telemetry (unchecksummed)
Telemetry (checksummed)

Whole-orbit radiation data
Whole-orbit telemetry

Digitalker

Bulletin

CCD «ima<3es"

RTTY telemetry
Morse code

Please 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 (any speed possible!) on 21MHz or 145MHz*

^  Generation of different data 5t night, transmitted using heavy
checksumming for stations to receive automatically (maybe even
with non-tracking antenna)*

^  Checksummed telemetry with Digitalker ft bulletin at weekends*
^  Automatic chaining between programs to give greater

availability of downlink over longitudes around 0 and 180*

Do you use any of the other amateur radio satellites? (e*g*
Oscar-10# RS series# etc)* Digital or audio communication?

Do you receive data from the NOAA or Meteor series of weather
satel1ites?

We thank you for your efforts in replying to this questionnaire
- we always aim to Please and need the feedback! Please send
your contribution to the UoSAT team# University of Surrey#
Guildford# Surrey GU2 5XH# England*

** Keplerian Orbital Elements - from KA9Q **

Satellite* oscar-9
Catalog number* 12888
Epoch time: 84120*85593829

Sun Apt 29 20:32:33*68 1984 UTC

Element set: 627

Inclination: 97*5897 deg
RA of node: 94*6975 deg
Eccentricity: 0*0000539
Arg of perigee: 311*5877 deg
Mean anomaly: 48*5370 deg

yi c -rt/nrnf-rrr/



Decgy pgteJ

Epoch rewt

Semi mgjoir exis»
Anom periodJ

Apoyee *

Peir iyeeJ
Beecon *

647930-05

14217

68644409

944395727

4984388

4974648

14548250

rev/deyt2

km

mi n

km

km

mhz

Setellitet oscer

Cetgloy numbe-pJ
Epoch time?

F-pi Apip 27 05

Element seti

Inclinet ionJ
RA of node?
Eccent Ticity 4

Aipy of pepiyeeJ
Meen enomelyS

Meen motion!

Decey pste!
Epoch pev*

Semi mejop ex is!

Anom pepiod!

Apoyee t

PeriyeeJ

Beecon t

-10

14129

84118422660224

:26J184433 1984 UTC

98

2546283 dey

202 4 6039 dey

046091288

26643461 dey
2643345 dey

2405852115 ref/dey

-l4l7e-06 •pev/deyt2
656

261054922 km

6994531312 min

356334631 km

38294893 km

14548100 mhz

Setellite! oscep-11
Ceteloy numbe-pj 14781
Epoch time! 84115438609432

Tue App 24 09!15!584549 1984 UTC
Element set!

Inclinet ion!

RA of node!
Eccent picity!

Ary of pepiyee!
Meen eoomely'
Meen motion!

Decey -pete!
Epoch Tpev!

Semi mejo'P ex is!

Anom pepiod!

Apoyee!

PeTiyee!

Beecon!

23

98^2497

17747373

040014838

9341724

26741177

14461850345

2452e-06

784

70624423

984505295

7154638

6944680

14548250

dey

dey

dey

dey

•pev//dey
ipev/dey t2

km

min

km

km

mhz

** Spececpeft oTbitel dete **

Opbits fop 11th Mey

Orbit no

Eqx time
Eqx lony

Meen hyt

Per iod

P-dre9
Lony inc

L-dre9
Incl

Freq

UoSAT

14394

14!19!07

337^1

493.4

94.4364134

7.2638-05

23.6072626

1.8278-05

97.562

145.825

UoSAT~2

1035"

15!13!56

263.0

690.1

98.5629801

3.4978-06

24.6397892

8.8008-07

98.260

145 4 825

NOAA-8

5828

14!42!47

287.2

850.0

101.2917500

9.0008-06

25.3299700

24000E-07

98.900

137.500

GMT

dey

km

mi ns

*N-ref

deys

*N-ref
deys

MHz

Reception reports end UoSAT dete is much ePP'i'ecieted
Send to! UoSAT teem, University!of Surrey, Guildford, Surrey,
Enylend - Thenk you
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Univ/ersity of Surrey» Guildford* Surrey* Enylend
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**** UoSAT Bulletin-76 25th Mqy 1984 ****

Further investiy^tions sre continuing with efforts to
^  chsrgcterise the siynels received by the spscecrgft receivers* ^

which gre not performiny gs well gs expected* I-n addition*
experiments to Improve the performance of the dst^ decoders

^  (which convert the sudio siyngls received into diyitsl dgts for ^
use Jby the telecommand loyic) ere under w^y * concentrgtiny on
pfe'^islL^rHlDn of the uPlink waveforms* Stephen-Hodysrt * our
attitude control expert gt Guildford* h^s been workiny on sn
elementary msy^netprquiny manoeuvre which cgn be controlled to
improve the gv^rsy^ sun ̂ nyle (snd hence the temperature)* the
sntenne pointiny (^Iw^ys towards the yround over -the Northern
Hemisphere)* end hence .the ..command success rste* yiven g
minimum of yround iif^erScfliorn in the process* -This will be
attempted on one of the next few 'wgrm' cycles* onjP® ,^11 the
possible side-effects hgve been evglugted* w e^vwruU

«v'o5tV\cci:i>£m..

** Oscgr-11 Attitude - from Stephen Hodygrt (UoS) t* ^

The gnyulgr motion of UoSAT-2 hgs been estimated from the
^  mgynetometer dgtg extracted from the pgss over -Guildford on ^

orbit 1076* ^ ^

a  dom/^gnt t rooj^gji^ 9 spin^ stgte ^
gpp^'efrattlind g 'fm spin' ot 'tOMSnni^.' defined by a
rotation of the z-gxis gbout g spin Qxis^n^^;^ of the x

^  and y axes of Ih^j^c^raft. This sfci^ axis is the ^
direction of the^iSwTWiI gnyulgr momentum vector gnd is
pgrgllel* within 1 or 2 deyrees* to the Plgne of the orbit*

^  The period is 42 seconds* SctwuwXojM. ^

The motion is complicgted by g slow z-spin oscillgtion with g
^  period of gmplitude of+/- 45 deyrees* This ^

oscillgtion coupt^ ^mingnt trgnsyerse motion cgusiny
the flgt spin to ^ibt^ulgfe^ into g nutgtion^n yone of g wideW/Jf»/^

^  hglf-gnyle vgryiny between 84 gnd 96 deyrees* in- synchronism ^
with the z-sPin oscillgtion* Evei^^y hglf-cycle this cone
flattens for gn instgnt to the Pur^e fl^t spin gnd then inverts*
aW^clfivv, €Vvu4ciH'(Ift\ i/m
Further gnglysis usiny other orbitgl dgtg is required to test
for possible precessiongl chgnye in the gnyulgr momentum* glso

^  to test for gny continuous gdvance in the z-gxis rotgtion in •
^  \/0rKucU«,v

1



addition to its oscillation

-«N

tt UoSAT-Oscgr-9 Schedule *♦

The 21MHz beecon will be in use this weekend* In ^ditioni the
bulletin will run until Tuesday morning due to (yet) another
public holiday in the U*K*» preventing access to the ground
station*

Friday Loed bulletin
Seturdey Bulletin / 1200 bd telemetry / Diyitelker
Sunday Bulletin / 1200 bd telemetry / Di^itelker-
Monday Bulletin / 1200 bd telemetry / Diyitelker
Tuesday Checksummed telemetry
Wednesday 1200 bd telemetry ^nd Diyitelker
Thursdey Whole-orbit telemetry dgte
Friday Lo^d bulletin

** Spqcecreft orbitel detg **

Orbits for 25th Mey

Orbit no
Eqx time
Eqx lony
Meen hyt
Xeriod
P-drey
Lony inc
L-drey
Incl
Freq

UoSAT
14608
13:10:43
350*0
491*5
94*4316738

6*181E-05
23*6060682
l*555E-05
97*590

145*825

UoSAT-2
1239

14:20:37
249*5
690*1
98*5621149

3*550E-06
24*6396004
8*931E-07
98*242

145*825

NOAA-8
6027

14:39:40 -
287*9
850*0

101*2899590
9*000E-06
25*32993a2
2*000E-07
98*900 >

137*500 ♦

GMT
dey * w
km
mins
*N-ref
deys
*N-ref
dey-C
MHz

Reception reports end UoSAT dete is much SP^recieted
Send to: UoSAT teem# University of Surrey* Guildfor^d* Surrey*
FnPland - Thank uou



UoSAT Sp^cecrgft Control Centre
University of Surrey# Guildford# Surrey# Enylsnd

Freme counter I 034F received by DB20S

**** UoSAT Bulletin-77 1st June 1984 ****

** G3YJ0 returns! **

Martin# G3YJ0# hgs returned from his travels in Indi^ end Nenel
where he monitored UoSAT-1 (but not UoSAT~llI) from the
Himel^y^*

** UoSAT-Oscer-ll Stetus **

Over the weekend of 11th to 13th Mey# dediceted redio emeteurs
et Stanford Research Internetionel in Celifornie ^nd their
outpost in Greenland (heeded by Bob Leonerd# KD6DG# et Stenford
end Finn Steenstrup# 0X3FS# et Sondre Stromfjord) heerd very
week siynels emenetiny from Oscer-ll's microweve commend
RECEIVERS which# by their neture of operetion# yenerete

^  low-level siynels on e frequency neer to thet which they
normelly listen* The reception of these siynels et lest
el lowed the Surrey Tee^n to confirm thet the spececreft wes
still elive# elthouyh et this time the chences of complete
recovery were still not known* Althouyh this observetion# the
first one confirmed since the edvent of the problems followiny
leonch# did not leed directly to recoveriny the setellite# it
did provide en essentiel confirmetion thet the orbitel
predictions supplied by the NASA treckiny oryenisetions were
correct end thet the ocject beiny trecked by the Surrey teem

^  wes indeed UoSAT-2*

On the morniny of 14th Mey ^t 10*24 GMT# Neville Been# G8N0B#
end Royer Peel# G8NEF# continued to commend the setellite usiny
its 144MHz uplink# to no. effect* At li:01GMT (12:01 BST) #
Neville mede further commend ettempts on 438MHz# end efter e

^  brief streem of initielisetion commends# the mein UoSAT-2
beecon (145*825MHz) wes successfully powered up et lltOS*

The siynels from the spececreft were es strony es the lest ones
heerd from it on the 1st Merch# when it stopped trensmittiny#
under computer control# shortly efter leunch* Telemetry dete*

^  from the initiel two orbitel pesses over Guildford# eppe^red to
be very encoure9iny# with temperetures eround —5 to 0 deyrees
centiyrede# es expected# end e bettery volte^s of 14*6 volts*

^  The spececreft wes still spinniny# but this hed stebilised
since the previous dete rececved immedietely efter lei^nch#
reedy for ettitude control menoeuvres* These menoeuvres will
not stert until efter the ceuses of the 11 week silence heve
been investiyeted# e process thet itself mey teke meny weeks in
order to exercise the ceution necessery in this situetion*

The UoSAT-2 spececreft will be trensmittiny telemetry dete
continuously whilst initiel checks ere mede on the telecommend

^  system# but efter this other dete formets will be yenereted
usiny the spececreft computer to check further the spececreft's
heelth end to provide neviyetion dete*

The most likely ceuse of the lest 10 weeks silence is indiceted
by the poor commend uplinks - indeed# only 8 commends were
loeded into the spececreft in the first 2 deys efter recovery*
This epp®ered to eccompeny e decrees® in commend decoder end
bettery temperetures# which cycle between -5c end -12c with e
period of ebout 10 deys* Commends elso ePP®^r to be received -
elbeit infrequently - over only ebout 2-3 deys of this cycle#



^  cautiously* Since temper^tuTe fluctuations ere connected
intimately with sun-enyle# end hence ettitudei the commend
difficulties could be due purely to the spececreft entennes

,  pointing ewey from the eerth during some Perts of the
precession cycle*

^  Further investiyetions ere continuing with efforts to
cherecterise the siynels received by the spececreft receivers#

which subsequent tests (on the 438 MHz uplink only so fer) shew
A  to be operetiny e.s expected* In eddition# experiments to

eveluete the Performence of the dete decoders (which convert
the eudio siynels received into diyitel dete for use by the

^  telecommend loyic) ere under wey* Stephen Hodyert» our
ettitude control expert et Guildford# hes been workiny on en
elementery me^netorquiny menoeuvre which cen be controlled to

^  improve the evereye sun enyle (end hence the tempereture). the
entenne pointiny (elweys towerds the yround over the Northern
entenne pointiny (elweys towerds the yround over the Northern

^  Hemisphere)# end hence the commend success rete# yiven e
minimum of yround interection in the process* This will be
ettempted on one of the next few 'werm' cycles# once ell the

^  possible side-effects heve been evelueted*

** Oscer-11 Attitude - from Stephen Hodyert (UoS) **

The enyuler motion of UoSAT-2 hes been estimeted from the
me^netometer dete extrected from the Pess over Guildford on
orbits 1076 - 1304*

These reveel ^ dominent trensverse motion# e spin stete
epproximetiny e 'fist spin' or 'tumbliny'# defined by e
rotetion of the z-exis ebout e spin exis in the Plene of the x
end y exes of the spececreft* This erbitrery spin exis is the
direction of the overell enyuler momentum vector end is
perellel# within 1 or 2 deyrees# to the Plene of the orbit*
The period is now 51 seconds*

The motion is compliceted by e slow z-spin oscilletion with e
period of 165 sees end en emplitude of +/- 45 deyrees* This
oscilletion couples to the dominent trensverse motion ceusiny

the flet spin to modulete into e nutetionel cone of e wide
helf-enyle veryiny between 84 end 96 deyrees# in synchronism
with the z-sPin oscilletion* Every helf-cycle this cone

flettens for en instent to the Pure flet spin end then inverts*

Further enelysis usiny other orbitel dete is required to test
for possible precessionel chenye in the enyuler momentum# elso
to test for eny continuous edvence in the z-exis rotetion in-

^  eddition to its enyuler oscilletion

The spececreft z-exis me<3netorquer wes ectiveted end left ON on
^  orbit .1302 to ettempt to cepture end eli9n with the yeome^netic

field vector* This eli^nment will not occur until the
trensverse spin enyuler momentum hes been considerebly reduced*

(1^

** UoSAT-Gscer-9 Schedule **

^  The 2*4GHz beecon will be in use this weekend*
Fridey Loed bulletin
Seturdey Bulletin / 1200 bd telemetry / Diyitelker
Sundey Bulletin / 1200 bd telemetry / Diyitelker
Mondey Redietion Dete
Tuesdey Checksummed telemetry
Uednesdey 1200 bd telemetry end Diyitelker

Thursdey Whole-orbit telemetry dete
Fridey Loed bulletin

** UoSAT Questionneire **

Notwithstendiny the now hectic ectivity with UoSAT-Oscer-ll#
the UoSAT yroup et the University of Surrey is lookiny# once
4M. i. iM 4M. ̂  mm, 1 mm. mm. mm mm •m 4* m ^ « a •m mm T mm. mm. •jk mm ^ tmm mm a • mm ^ mm ̂ *4
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feelin<3 foir wh^t gmgteuT sp^ce facilities sire required end
SPPrecietedi we heve put e questionneire on the UoSAT bulletin
this weekend. Comments end suggestions for the best used® of
UoSAT-1 would be most helpful es we will soon hev® time for
more on-boerd softwere effort. Meny of the suqqestions end
comments elreedy received elso ePPly to UoSAT~2i end ere noted
for the prospective two-setel1ite service we hope to provide.

^  Neme:

Addressi

Redio Ameteur cellsiqn?

Stetion deteils - whet types of receivers end entennes on
145MHz, 435MHz, 2.4GHz end 21MHz?

Antenne treckinq ~ fixed entennes, ezimuth rotetion only or
ezimuth end elevetion?

Oete demoduletor - Purchesed es built unit, kit or me^szine
erticle reference or brief description of ective circuit
elements if home-built?

Dete processinq or displey - type of computer or VDU used - if
^  eny?

Oete store<3® - eudio dete stored on me^netic tep® or diqitel
dete on disc?

Orbitel elements: Where do you qet your orbitel dete from? Do
you use circuler EQX/EQCT or Keplerien elements? Whose
computer proqrem is used for processinq the ez/el fiqures for
treckinq?

Do you heve eutometic dete cepture eveileble to teke dete
trensmitted overniqht?

Dete formets: Which of the followinq do you use (end for
whet)?

Telemetry (unchecksummed)
Telemetry (checksummed)
Whole-orbit redietion dete
Whole-orbit telemetry

Diqitelker

Bulletin

CCD "ime<3®s"

RTTY telemetry

Morse code

Pleese rete the ebove dete formets in order of interest.

Other possibilities. We ere considerinq the followinq end
would be interested in your comments.
Morse code bulletins (eny speed possible!) on 21MHz or 145MHz.
Generetion of different dete 3t niqht, trensmitted usinq heevy
checksumminq for stetions to receive eutometicelly (meybe even
with non-treckinq entenne)*
Checksummed telemetry with Diqitelker § bulletin et weekends.
Autometic cheininq between proqrems to qive qreeter
eveilability of downlink over lonqitudes eround 0 end 180.

^  Do you use eny of the other emeteur redio setellites? (e.q.
Oscer-10, RS series, etc). Diqitel or eudio communicetion?

^  Do you receive dete from the NOAA or Meteor series of weether
setellites?



Ue thgnk you fo^ youT^ efforts in replyiny to this questionnaire
- we elweys ̂ im to Pleese ^nd need the feedback! Pleese send
your contribution to the UoSAT teem# University of Surrey#
Guildford# Surrey GU2 5XH# Enylend*

** Keplerien Orbitel Elements - from KA9Q **

Setellitei oscer-9
Ceteloy number« 12888

Epoch time* 84143*09104858

Tue Mey 22 02:ii:06*597 1984 UTC
Element set*

Inclinet ion*

RA of node*
Eccentricity*

Ary of Periyee*
Meen enomely*

Meen motion*

Decey rete*
Epoch rev*

Semi meJor exis*

Anom period*

Apoyee*
Periyee*

Beecon*

640

97*5902

117*2607

0*0002293

165*2693

194*8648

15*25699258

5*655e-05

14556

6863*789

94*382952

488*576

485*429

145*8250

dey

dey

dey

dey

rev/dey

rev/deyt2

km

mi n

km

km

mhz

Satellite* oscer-10

Ceteloy number! 14129
Epoch time* 84140*56935458

Set Mey 19 13:39{52*235 1984 UTC
Element set*

Inclinet ion!

RA of node!

Eccentricity!

Ary of periyee!
Meen enomely!

Meen motion!

Oecey rete!
Epoch rev!

Semi meJor exis!
Anom period!

Apoyee!

Periyee!

Beecon!

102

25*5982

198*7006

0*6092883

272*6685

23*5121

2*05844992

3*9e-07

702

26106*528

699*555518

35638*768

3825*964

145*8100

dey
dey

dey

dey

rev/dey
rev/deyt2

km

min

km

km

mhz

Setellite! oscer-11
Ceteloy number! 14781
Epoch time! 84139*06865379

Fri Mey 18 01!38!51*687 1984 UTC
Element set*

Inclinet ion!

RA of node!
Eccentricity!

Ary of periyee!

Meen enomely!

Meen motion!

Decey rete!
Epoch rev!

27

98*2426

201*3545

0*0014348

25*3613

334*8282

14*61861825

l*57e-06

1130

Semi meJor ex is!
Anom period!

Apoyee!
Periyee!
Beecon!

7062*386

98*504522

698*217

677*951

145*8250

dey

dey

dey

dey

rev/dey
rev/deyt2

km

min

km

km

mhz

♦* Spececreft orbitel dete **

Orbits for 1st June

UoSAT UoSAT-2
n lAn

NGAA-7
#1 R#i Z. Z.
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Eqx time 14:00:08 15:32:29 14:02:03 GMT

Eqx lonq 332*2 267*4 336*2 dey *w

Meen hyt 491*5 690*1 850*0 km

Period 94*4251220 98*5617493 101*9627550 mins

P-dre^ 6*181E-05 3*550E-06 7*500E~06 *N-ref

Lonq inc 23*6044196 24*6395084 25*4899108 deqs

L-dre^ l*555E-05 8*931E-07 2*000E-07 *N-ref

Incl 97*590 98*242 98*900 deys

Freq 145*825 145*825 137*620 MHz

Reception reports end UoSAT dete is much ePPi'scieted
Send to» UoSAT teem^ University of Surrey^ Guildford» Surrey#
Enylend - Thenk you

A>t

/»y
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tc

UoSAT Sp^cecTgft Control Centre
University of Surrey# Guildford# Surrey# Enylgnd

Fr^me counter t 0172 received by DB20S

**** UoSAT Bulletin-78 9th June 1984 ****

*** UoSAT-OSCAR-11 Spscecrsft Qperstionsl Status ***

Or.MtN^Sweetiny# University of Surrey# UK* 1200 ymt 7th June
1984

The UOSAT Tegm gt the University of Surrey successfully
re-estsblished commend over the UGSAT-2 spececreft et 2135 ymt
6th June on orbit 1418 usiny the hitherto inoperetive VHP
commend uplink*

Followiny e successful leunch by NASA on 1st Merch# UGSAT-2
performed perfectly for the first 4 orbits# switched off the
145 MHz downlink under computer control es instructed end then
refused to respond to yround commends* A lenythy series of
tests to ettempt to home in on the neture of the spececreft's
problem were underteken over e period of 10 weeks - culminetiny
in the successful reception end treckiny of the known very low

level microwett siynel which is continuously redieted from the
microweve receivers on the spececreft* This breekthrouyh# by
en outstetion of SRI Internetionel in Greenlend# confirmed# for
the first time efter UGSAT-2 fell silent# thet the spececreft
primery power systems were functioniny end thet the Surrey

^  yroundstetion wes indeed treckiny the spececreft eccuretely*

The next dey - Mey 14th on orbit 1076 - the Surrey commend
^  stetion succeeded# with difficulty# in switchiny the 145 MHz

trensmitter beck on usiny the UHF commend uPlink* The dete
subsequently trensmitted from the spececreft ellowed the
commend teem to proceed with ceutious die9nostic routines to
ettempt to pinpoint the ceuse of the problem* After four weeks

^  of exheustive end peinfully slow tests end enelyses, the
problem hes been identified end isoleted to e smell eree of
circuitry - ebout 5 components - thet directs commend dete
received by the spececreft from the VHP uplink to the commend
decoder* This cruciel circuit hes triple redundency# one for

eech of the three commend receivers# end the seme feult hes not
yet occurred on the other circuits* In keepiny with the desiyn

^  philosophy of 'redundency throuyh different technoloyies'#
there ere elso two routes whereby this eree of circuit cen be
bypessed usiny either the Primery spececreft (1802) computer or

^  the Diyitel Communicetions Experiment (DCE)*

Gnce the problem hed been fully understood# the DCE wes
^  proyremmed - usiny the UHF uplink - to provide e 'bypess'

eround the feult end# when ectiveted on orbit 1418# restored
the VHP uplink beck to full cePScity* The DCE wes chosen to do
this tesk firstly es it would leeve the primery spececreft
computer f ree to concent rete on the complex neviyetion end
ettitude control $ stebi1isetion tesks now imminent# end

^  secondly es the DCE requires e shorter 'stert-up' sequence
trensmitted to yet it yoiny! The finel confiyuretion will
depend on operetionel requirements end the by-pess mey be
provided by either (or both) computers*

Initiel results indicete thet the VHF/UHF entennes# entenne
feeds# hybrid end diplexers ere ell performiny exellently

supportiny low error-rete full duplex operetions et 145 MHz*
^  ̂ 2
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to g mgT<3ingl UHF uplink due to entenng directivity -•
gyyrevgted by low tempeT^tuires* This should improve if the
spscecreft becomes eerth-pointiny following attitude control
manoeuvres snd stebi1isetion»

In the immediate future. UOSAT-2 operations will enteil st
checkout of the spscecrgft functionsj detailed ngviystion
enelyses snd attitude manoeuvres to prepare for brevity
yredient stgbi1isetion before the various experiments cgn be
sctivsted on e reyulgr bgsis*

In e demonstration of the flexible desiyn of the spscecrsft.
the UOSAT-2 mission hes been revitalised* The result is thgt
we gre now bgck to where we were on orbit 3 gfter Igunch gnd we
hgve to proceed with the commissioniny of the spgcecrgft gnd
its experiments* We do not yet know whether there gre gny
other 'yremlins' in the spgcecrgft nor whgt the opergtiongl
implicgtions of the use of the on-bogrd computers for the
'bypgss' will be on the Plgnned experiments*,

The UOSAT Tegm would like to thgnk gll those who hgve yiven
support throuyh the dgrk pgssgyes of the Igst months gnd
pgrticulgrly to Bob Leongrd gnd his tegm gt SRI Interngtiongl
gnd to Hgrold Price (AMSAT/VITA) for providing the necessgry
softwgre for the DCE gt short notice - trgnsferred from
Cglifornig by electronic mgil!

** Initigl UOSAT-OSCAR-ll Recovery Summgry #*

Over the weekend of 11th to 13th Mgy. dedicgted rgdio gmgteurs
gt Stgnford Resegrch Interngtiongl in Cglifornig gnd their
outPost in Greenlgnd (hegded by Bob Leongrd. KD6DG. gt Stgnford
gnd Finn Steenstrup. 0X3FS. gt Sondre Stromfjord) hegrd very
wegk signgls emgngting from Oscgr-ll's microwgve commgnd
RECEIVERS which. by their ngture of opergtion. genergte
low-level signgls on g frequency negr to thgt which they
normglly listen* The reception of these signgls gt Igst
gllowed the Surrey Tegm to confirm thgt the spgcecrgft wgs
still glive*

Although this observgtion. the first one confirmed since the
gdvent of the problems following Igunch. did not legd directly
to recovering the sgtellite. it did provide gn essentigl
confirmgtion of the orbitgl predictions supplied by the NASA
trgcking orggnisgtions *

On the morning of 14th Mgy gt 10:24 GMT. Surrey continued to
commgnd the sgtellite using its 144MHz uplink, to no effect*
At IIJOIGMT further commgnd gttempts were mgde on 438MHz gnd
the mgin UoSAT-2 begcon on 145*825MHz wgs successfully powered
UP*

** Oscgr-11 Attitude - from Stephen Hodggrt (UoS) **

The gngulgr motion of UG-11 hgs been estgblished from
mggnetometer dgtg revegling g domingnt trgnsverse motion - g
spin stgte gpproximgting g 'flgt spin' or 'tumbling'. defined
by g rotgtion of the z-gxis gbout g spin gxis in the Plgne of
the X gnd y gxes of the spgcecrgft* This grbitrgry spin gxis
is the direction of the overgll gngulgr momentum vector gnd is
pgrgllel. within 1 or 2 degrees, to the Plgne of the orbit*

^  The period is now 59 seconds*

The spgcecrgft z-gxis mggnetorquer wgs gctivgted on orbits 1302
^  through to 1426 when it wgs switched off to conserve bgttery

power* The restorgtion of communicgtions with the spgcecrgft
will now gllow us to commence commutgted mggnetorquing to

^  reduce the trgnsverse spin rgte gnd rotgte the z-gxis into the
orbit Plgne*



** UoSAT-OSCAR-11 Operations Schedule **

^ • ExpeTiments with losdin^^ g shortened telemetry format in DUELL
mode were carried out between orbits 1425 gnd 1442 in
prepgrgtion for the fingl ngviystion snslyses prior to ft duriny
imminent msynetorquer manoeuvres♦

/*\

If ell yoes well# commuteted ettitude control will commence
this weekend - so wetch the telemetry! Initiel menoeuvres will
occur under yround commend# but leter menoeuv/res ere likely to
be Pieced under on-boerd computer control#

(Anm# V# DB20S* 1802-ComPuter wurde em 9»6.84# Umleuf 1461
einyescheltet• In den folyenden Umleeufen wurde die Softwere
fuer die Fluyleyereyluny erfolyreich yeleden)

Trensmissions of whole-orbit-telemetry dete ^re likely next
week to s^ssbss the performence of spececreft systems end the
results of ettitude menoeuvres#

** UoSAT-Gscer-9 Schedule **

The 21MHz beecon will be in use this weekend#

Fridey Checksummed telemetry
Seturdey Loed bulletin (Oeleyed due to technicel problems)
Sundey Bulletin / 1200 bd telemetry / Diyitelker
Mondey Redietion Dete
Tuesdey Checksummed telemetry
Uednesdey CCD imeye
Thursdey Whole-orbit telemetry dete
Fridey Loed bulletin

GENERAL NEWS ««

G8NEF hes been ewey from UoS this week ettendiny <
but will be beck next week#

conference

UOSAT-OSCAR-11 QSL cerds ere beiny prepered - we hope they will
eppeer sooner then the UO-9 cerds end will be coloured! Cerds
will be beckdeted for eerlier reports!

** UoSAT Questionneire **

Notwithstendiny the now hectic ectivity with UoSAT-Gscer-11#
the UoSAT yroup et the Univessity of Surrey is lookiny once
eyein# et Plens for the future# In Grder to yet en updeted
feeliny for whet emeteur spece fecilities ere required end
ePPrecieted# we heve put e questionneire on the UoSAT bulletin
this weekend# Comments end suyyestions for the best use9e of
UoSAT-1 would be most helpful#

** Thenks for Reports ft Questionneire Returns *#

W2RS#
VK2ZHM#
KAIFAD#

ZNIMG# GN6UG# ZL4KW# W4AUZ# VK4XV# G3UMF# VK4ZF# WA5ZIB#
KA9Q HA5WH# G8ISI# OZIGBY# G8TZJ# VK2ZAZ# VK2WB#
HB9RKR# VK5AGR G3HMG# ZL4TIQ# N4HY, I2KBD# KIKSY#
G8UN0# G3YMC IV3TKI# IW3ER # G3VYV # G6YFF # VK2WB # G6TPQ# Gri6JVC#
0N7VQ# ZL3QL# VK2AVH ZLIAOX# JA4GVA# G6ESK, G2UK# G4XKR# GZIWN#
G66WR# I2KBD

N#Cleyton (ZD# M#Gslender (GN)# B#Lindholm# Milhem Ford School

Nerne#

Address#



R^dio AmgteuTT cgllsi^n?

Station details - whgt types of Teceivers and ^ntenngs on
145MHz, 435MHz, 2*4GHz gnd 21MHz?

Antenna tTgckiny - fixed entennes, ezimuth rotation only ot
azimuth ^nd elevation?

demodulator - Puirchgsed ^s built unit, kit ot m^y^zine

article TefeTence or brief description of ective circuit
elements if home-built?

O^te PTocessiny or displey ~ type of computer or VDU used if
^ny?

Dgte stor^ye - gudio dgtg stored on mgynetic tgpe or diyitgl
dete on disc?

Orbitel elements* Where do you yet your orbitel detg from? Do
you use circular EQX/EQCT or Keplerign elements? Whose
computer proyrem is used for processiny the ez/el fiyures for
trgckiny?

Do you heve eutometic dete csPture ^veil^ble to tgke dete
transmitted ov/erniyht?

^  Dgtg formetst Which of the followiny do you use (end for
whet)?

Telemetry (unchecksummed)
^  Telemetry (checksummed>

Whole-orbit redietion dete
Whole-orbit telemetry
Diyitelker

Bui let in

CCD "ime«3es°
RTTY telemetry

Morse code

Pleese rete the eboue dete formets in order of interest*

Other possibilities* We ere consideriny the followiny end

would be interested in your comments*

Morse code bulletins (eny speed possible!) on 21MHz or 145MHz*
Generetion of different dete 3t niyht, trensmitted usiny heevy
checksumminy for stetions to receive eutometicelly (meybe even
with non-treckiny entenne)*

^  Checksummed telemetry with Diyitelker $ bulletin et weekends*
Autometic cheininy between proyrefns to yive yreeter
eveil^bility of downlink over lonyitudes eround 0 end 180*

Do you use eny of the other e»T»^teur redio setellites? (e*y*
Oscer-10, RS series, etc)* Diyitel or eudio communicetion?

Do you receive dete from the NOAA or Meteor series of weether
^  setellites?

^  We thenk you for your efforts in replyiny to this questionneire
- we elweys ̂ im to Pleese end need the feedbeckl Pleese send
your contribution to the UoSAT teem, University of Surrey,

^  Guildford, Surrey GU2 5XH, Enylend*

** Keplerien Orbitel Elements - from KA9Q

Setellite* oscer-9

Cetelo9 number* 12888
Epoch time* 84155*35502310

Sun Jun 3 08t3i:i3*995 1984 UTC



c. j. eMien t. i. *

Inclin^t ion*

RA of node!

Eccentricity*

Ar<g of periyeeJ

Meen enomely*

Me^n motion*

Decgy rgte*

Epoch rev*

Semi m^jor ^xis
Anom period*

Apoyee *

PeriyeeI
Beacon*

97*5912 dey

129*7084 dey

0*0003830

131*7528 dey

228*4027 dey

15*25824165 rev/dey
4.491e-05 rev/dey^2

14743

:  6863.414 km

94*375226 mi n

499*592 km

494*335 km

145*8250 mhz

Set el lite* osce'f'-lO
Ceteloy number* 14129

Epoch time* 84155*14064979

Sun Jun 3 03;:22:32*i4i 1984 UTC

A Element set * 105

Incli net ion: 25*6378 dey

RA of node: 196*2423 dey
Eccentricity* 0*6089574

Ary of periyee* 276*7795 dey

Meen enomely* 21*6381 dey

Meen mot ion: 2*05850652 rev/dey

Decey rete* -1.36e-06 rev/deyt2

Epoch rev: 732

Semi meJor e>«is* 26106*044 km

Anom period: 699*536283 min

APoyee: 35629*315 km

Periyee: 3834*378 km

Beecon: 145*8100 mhz

G • e'^fo, mnsi

Set el lite* oscer-11

Ceteloy number* 14781

Epoch time*

Sun Mey 27

Element set*

Inclinet ion*

RA of node!

Eccentr icity J

Ary of periyee*

Meen enomely*

Meen mot ion*

Decey rete*
Epoch rev*

Semi mejor exisJ
Anom period*

Apoyee«

Periyee*

Beecon t

84148*10356205

02129:07*761 1984 UTC

29

98*2421

210.3619

0*0014072

358*1468

1*9676

14*61867821

2*58e-06

1262

7062*366 km

98*504118 min

694.181 km

674.305 km

145*8260 mhz

dey

dey

dey

dey

rev/dey

rev/deyt2

** Spececreft orbitel dete **

Orbits for 8th June

Orbit no

Eqx time

Eqx lony

Meen hyt

Period

P-dre9
Lony inc

L-drey
Incl

Freq

UoSAT

14821

14:26:01

337*7

491*5

94*4287814

6*181E-05

23*6027554

1.555E-05

97*590

145*825

UoSAT-2

1444

15:05:46

260*6

690*1

98*5613872

3*550E-06

24*6394173

a*931E-07

98*242

145*825

NOAA-8

6226

14:36:11

288*6

850.0

101*2881680

9.000E-06

25*3298904

2*000E-07

98*900

137*500

w

GMT

dey

km

mi ns

*N-ref

deys

*N-ref

deys

MHz

Reception reports end UoSAT dete is much ePP^ecieted
Send to: UoSAT teem. University of Surrey. Guildford

Enylend -■ Thenk you
Sur rey.
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UoSAT SPQcecp^ft Contirol Centre
^  University of Surrey# Guildford# Surrey# Enyl^nd

^  Fr^me counter ♦ 0352 received by DB20S

**** UoSAT Bulletin-?? 15th June 1984 ****

«« 68NEF Bsck! **

Following e dsy's lesve gnd s week st g conference# I return to
^  continue editin^^ the bulletin* The two bulletins from Mgrtin#

G3YJ0# bregk ^ run of over fifty by myself* I must try to yet
^wsy more often!

** UoSAT-OSCAR-11 Status **

^  Work continues ̂ P^ce to continue the investiystions into • the
initial problems with Oscgr-ll# to commission other p^rts of
the sp^cecrsft snd to stgrt commut^ted attitude cootrol

^  manoeuvres*

Mgjor milestones achieved this week include the successful
re-poweriny of the 1802 msin computer# the use of • the
proyrgmmgble dwell features of the telemetry system gnd the
transmission of s number of new dgt^ formats which will be used
to help the commissioniny procedure*

A dsily account explsininy the downlink formats transmitted
follows*

S^turdsy 9/6/84

The 1802 computer wss powered up (on GSNEF's return) gnd the
power consumption in various reset gnd lo^d states checked* No
success w^s m^de in losdiny the more complex of the on—bo^rd
PROM loaders* Due to the reticence of the tegm to turn off the
2m bescon# the simpler loader wgs not tried*

Sunday 10/6/84

The loader wgs eventually booted snd it transmitted its bit msp
requestiny d^t^* The formst of this is shown below# gnd is
similes to thet used to loed the lonyer proyrems (includiny
this bulledin) onto Oscer-9*
lxxxxxxxxxxxxxxxxcA2xxxxxxxxxxxxxxxxcB
4xxxxxxxxxxxxxxxxcD7xxxxxxxxxxooooooxH

The 'x' chgrecter here represents ASCII hex 60# end the line
hes been split ebove to fit this bulletin* The complex loeder
trensmits continuously# unlike the OsceT""? one# so the formet
wes new to meny internetionel listeners* No peckets of proyrem
dete were received by the loeder once the confiyuretion byte
hes been sent* This problem is currently unresolved- end
thouyht to be e problem essocieted with the use of the DCE in
the commend chein*

Finelly on Sundey* ^ whole orbit telemetry collection end dump
proyrem wes loeded end run# ste^tiny et 21130*05* See below
for deteils of this formet# which is elso identicel to thet
trensmitted by Oscer-9 on Thursdeys*

Nondey 11/6/84

The whole-orbit telemetry proyrem wes re-run to collect e Pess
n. ■ ^ A _ i . J «I_



09*28«56« On Mondqt; evening# ^n 1802 test P^o^Tsm to scsn
Sll memoTy-insPPed I/O POTts wss run* It showed up no problems*
A number of telemetry system speed checks were slso carried
out •

Tuesday 12/6/84

An 1802 proyrgm to check the operation of the I/O ports wss run
successfully* ss w^s another to check the output sent from - the
telecommand system to the 1802* ensbliny it to check on
commends executed*

A Pro^rem to check the sun sensors usiny their diyitel Port< to

the computer feiled to initialise properly due to insufficient

conversion from the yround-test version* The dete yenereted
^  wes undecodeble* he^^iny been sent et the wrony speed!

Wednesday 13/6/84

A problem occurred which disabled the linkiny effect of - the
Diyit^l Communications Experiment computer ground the
m^lfunctioniny Psrt of the telecommand system* Commyndiny
usiny the 438MHz uplink restored full command sfter the c^use
w^s dioynosed*

^  A proyrsm on the 1802 to time streams of commends wes tested
end used to switch the downlink multiplexers for ver^ious
periods of time* This proyrem forms the spececreft section of

the overell system which will be used for the menuel tests of
the ettitude control me^netorquiny*

Thursday 14/6/84

The timer proyrem wes used to turn the 145MHz beecon off* then

on eyein e number of times* There were no obvious indications
thst the Power-on current surye wss cqusiny sny problems*

A whole-orbit telemetry recordiny proyrsm run ^t 12*55*35
recorded no activity from the sun sensors in the current

^  attitude* but the dst^ wqs only ̂ v^ilqble over the UK for ^ few
minutes duriny the eveniny* with telemetry elsewhere*

^  Also on Thursday eveniny* the comm^^nd timer proyr^m wss used to
actively control the msynetorquers under computer control -from

^  the yround* A number of 15-second bursts were 'fired' ̂ nd the
^  effects ̂ re still beiny ^nslysed* slthouyh initial information

is promisiny* The 3-^xis m^ynetorquer coils on Oscqr-11 mske
this P^rticulsi" manoeuvre much simpler thsn g similar one on

^  Osc^r-9*

Fridsy 15/6/84

More m^ynetorquiny operqtions sre in proyress tod^y*

** OscsT"-ll Attitude **

^  Preliminary attitude control manoeuvres commenced on orbit
1535* 14th June* to reduce the transverse sp^cecr^ft spin ̂ nd
to nudye the z-^xis up into the orbit Pl^ne re^dy for m^ynetic

^  capture qnd subsequent yrsvity yr^dient boom deployment* > The
manoeuvres thus fsr hsve comprised commutsted firinys of - the
z-^xis msynetorquer under on-bosrd computer control initi-sted

^  by yround command from resl-time snslysis of the spscecr^ft
motion*

^  These manoeuvres will continue until the control slyorithms
hsve been verified* the msynetorquer effects cslibr^ted <Qnd*
hopefully* the spscecr^ft spin reduced* Oscsi^^ll is

^  ... trsnsmittiny s selected number of telemetry channels to provide
*  .rspid ssmpliny of nsviystion dsts snd msynetorquer status*



transmitted in e one-line frgme with the stenderd checksum*
thus providing very fest dete for yround enqlysis*

tt UoSAT-OSCAR-11 Operations Schedule **

Further transmissions of whole-orbit-telemetry dete 9re likely
next week to essess the performance of spececreft systems end
the results of ettitude menoeuvres* Mednetorquiny dete • end
dieynostics from eutometed procedures cen elso be expeclred*
Verious tones end trensmissions of rendom cherecters indi^^ete
uplink tests end other esoteric ectivities!

tt Oscers-9 end 11 Whole Orbit Recorded Telemetry tt

The followiny is en extrect from UoSAT bulletin no* - 27#
describiny en 1802 computer proyrein which cen be run on Osoer-9
to collect telemetry dete over the period of one or more orbits
end repeetedly dump the stored informetion beck to the yround*

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 SEEIAL
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 WOULD
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 IS 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* OX, YZ, CC &YTES
USING 8-BIT BINARY ADDITION - RESULT SHOULD BE
OAAH )*

NNNNaOOOO GIVES CHANNEL NUMBERS RECORDED IN OYZ
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 WH0LE-(3RBIT
DATA IN REAL TIME (OR FROM A TAPE RECORDING) IS AN I-DEAL
DEMONSTRATION FOR EXHIBITIONS* ETC*

Modificetions for Oscer-11 include e different telemetry period
(4*84 sees insteed of 5*28 sees* ceused by usiny 2 stop -bits
per cherecter rether then 3) end the opportunity to insert e
timestemp from the reel-time clock to indicete when the •dete
wes recorded (not yet implemented!)

tt UoSAT-Oscer-9 Schedule tt

The 2*4GHz beecon will be in use this weekend*

Fridey Loed bulletin
Seturdey Bulletin / 1200 bd telemetry / Diyitelker
Sundey Bulletin / 1200 bd telemetry / Diyitelker ^
Mondey Redietion Dete
Tuesdey Checksummed telemetry
Wednesdey CCD imeye

Thursdey Whole-orbit telemetry dete
Fridey Loed bulletin

tt Generel News tt



^El\

UOSAT-OSCAR~il QSL c^rds qt® bein^ prep^ired - we hope they will

Qppeer sooneir then the U0~9 ceirds end will be coloured! Cerds
will be beckdeted for eerlier reports!

We hev/e received en enquiry from NASA-HQ concerniny the number
end distribution of stetions receiving the HF Beecons Expt on
UOSAT-OSCAR-9# If you heven't returned e questionneire • but
ectively treck the HF beecon(s) or would be interested in e
futuref hiyher power experiments - Pleese let us know!

tt Thenks for Reports $ Questionneire Returns **

ZLlMOs 0N6UGs ZL4KWs W4AUZs VK4XV* GSUMFs VK4ZFs WASZIB* W2RSs

KA9Q HA5WHi G8I8I* OZIGBY* GSTZJs VK2ZAZ* VK2WB* VK2ZHMs
HB9RKRs VK5AGR 63HM0> ZL4TIQi N4HYs I2KBDi KlKSYs KAlFADs
GSUNOs G3YriC IV3TKIi IW3ERs G3VYVs G6YFFs VK2WB s G6TPQ. GM6 JVC i

0N7VQs ZL3QLi VK2AVH ZLIAOXs JA4GVAs G6ESKs 62UK. 64XKR* OZIWN.
G6GWRs I2KBD

N*Cleyton (ZDs MsOslender (ON) s B«Lindholms Hilhem Ford School

This week: G6E8Ks 0N4FIs OZlIWSs G4GPQs G4PSGs JA2GSDs G3HM0s
0Z2LWs I2KB0s 0 Hudson (Sir Williecn Turner's 6th Form Colleye)*

tt Keplerien Orbitel Elements - from KA9Q tt

Setellite* oscer-9
Ceteloy number: 12888
Epoch time:

Wed Jun 6
Element set:

Inclinetion:
RA of node:
Eccentricity:

Ary of periyee:
Meen enomely:
Heen motion:

Decey rete:
Epoch rev:

Semi msJor sxisl

Anom period:

Apoyee:

Periyee:

Bescon:

84138♦37169531
08:55:14,474 1984 UTC

648

97♦5918 dey
132^7712 dey
0^0003783

122^9760 dey
237^1837 dey

15♦25848603 rev/dsy
4^295e-05 rev/dsyt2

14789

6863♦341 km
94^373714 min

502^580 km

497^387 km

145^8250 mhz

Satellite: oscer-10
Ceteloy number: 14129
Epoch time:

Sun Jun 3

Element set:

Inclination:
RA of node:

Eccentricity:

Ary of periyee:
Mesn enomely:

Mesn motion:

Decey rete:
Epoch rev:

84155♦14064979
03:22:32^141 1984 UTC

105

25♦6378 dey
196^2423 dey

0^6089574

276^7793 dey
21♦6381 dey

2^05850652 rev/dqy
-1^36e-()6 rev/d9yt2

732

Semi meJor exis: 26106^044 km
Anom period: 699^536283 min
APoyee: 35629♦315 km
Periyee: 3834♦378 km
Beecon: 145♦8100 mhz

Satellite: oscsr-11
Csteloy number: 14781
Epoch time: 84148^10356205

Sun Mey 27 02:29:07^761 1984 UTC
Element set: 29

Incl inet ion:. 98^^421 ,dey .
RA of node: . 210*3619. dey .

A A * SI A*70



nivff V • V V Cm

Ar^ of perigee* 358«1468 de^

■4

'

/*V

Z^"

•-

Me^n ononiQlyt
Me^n motion*
Oec^S^ r^t e *
Epoch rev*
Semi meJoT exist
Anom periodt
Apogee t
Peri^eet
Beecont

1.9676 de^
14.61867821 rev/devi

2.58e-06 re\//deyt2
1262

7062.366 km
98.504118 min

694.181 km
674.305 km
145.825 Mhz

$$ Spececmeft orbitel dete **

Orbits for 15th June

Orbit no
Eqx time
Eqx lonq
Meen hqt
Period
P-dreq
Lonq inc
L-dreS
Incl
Freq

UoSAT
14928
14t50.*01
344.5
490.9
94.4274082

4.318E-05
23.6049972
1.086E-05
97.590

145.825

UoSAT-2
1546

14:39tl7
254.0
689.9
98.5616474

2.914E-06
24.6394866
7.331E-07

98.242
145.825

NOAA-7
15364
14t34tOO
343.0
850.0

101.9771550
7.500E-06
25.4899588
2.000E-07
98.900

137.620

GWT
deq. w
km
mins
*tNt-ref
deqs
*N-ref
deqs
MHz

Reception reports end UoSAT dete is much eppi'scieted
Send tot UoSAT teem. University of Surrey. Guildford. Surrey.
Enqlend - Thenk you


