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pelanggan, gate way (pintu gerbang) dan sisten peralatan 

kontrol pada buni. 

C o n t o h :  satelit IRIDIUH 

adalah 

lintasan satelit orbit 

untuk nenghubungkan unit-unit 

B A B VI 

K E S I  H P  U L  A  N  

analisa yang telah dilakukan, didapat 

rendah posisi satelit,  kecepatannya senakin 

hasil Dari 

Satelit ini digunakan 

besar. 

senakin 

orbit, didapat bahwa senakin tinggi posisi satelit naka 

periodenya senakin panjang/lana. 

4 .  Untuk satelit yang nengorbit nengelilingi buni, naka 

Aplikasi dari sisten konunikasi satelit orbit rendah, 

antara lain adalah 

1 .  Telekonunikasi. 

Digunakan pada sisten konunikasi telepon nobil selular.  

2 .  Pada perubahan sudut bujur d i  

rendah, didapat bahwa perubahan sudut bujur 

relatif tetap. 

3 .  Untuk periode satelit yang berada pada berbagai/senua 

kesinpulan sebagai berikut 

1 .  Pada perubahan sudut lintang di lintasan satelit orbit 

rendah, didapat baha senakin besar sudut inklinasi naka 

senakin besar perubahan sudut lintangnya. 
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Conversion Factors and 

Constants 

L1 

VERSION FACTORS 

following values have been established by international agree 
t and ate cut y hown. There is no roundoff ot truncation 

r 

fat 0.3049 mer 
tut mile 109).344 meter 
uticl le ± 1942 meter 

e additional conversion factors: 

ngh 1.00 of at at surface of earth 

I 4 t . 2 ln  
(9.4o statute mild 
2» 0.00 utct mules 

L.00kg + 6852 x 10slug 
10O N ± 0.2243 pounds 
1.000 Kg (to«cl 2.20$ pound4 

Ge surface of earth) 

ECTED CONVERSION PROCEDURES (to for wmfieant 
s unless indicated otherwise) 

To covert from statute mules to kilometers, multiply by L.60) 

To comer from kilometer to statute miles, multiply by 0.6214 
To convent from inches to meters, multiply by 0.0254 (exact) 

To covert from meters to hes, multiply by 39.T 

'ANTS 

of tr th 

5.98 10'g 4.10 x 10? slugs 
n Earth.Su distance 
AU 1.49 x 1 0! ' e  926 x 0f statute mile; 

equatorial tact ef arth 

6.37$ 10%m a 963 statute mile 

Mn radius o earth 
6.37l x 1bf pn ± 395 statute miles 

Sid real day 1426 67 miutt 

obr constant 

P 128 kw/m 
Sabe dy a 4 eruru (cxtet) 

Speed of light in cum 
¢ 2.979 10!el 

Sfa Bal pmaan constant 

• -s.67 o-+ 
K is 

Gravitational Constant 

G = 6.67 x 10- 

nol A 
GM + 3986 x ioM ; =  1.dos x to"  

Abbreviations 
kK e kelvin 
g = kilognm 

meter 
N Newton 
$ fetord 

$ 

\ 

f 

+ 

C.1 
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Sete'hte; 
Launch DAt 

OcAM I 
Dec. 12, 1961 

0SCA I 
June 2, 1962 

OSCAR III 
March 9, 1965 

OSCAR IV 
Dec 21, 1965 

Australis.OSCARS J 
Jan. 73, 1970 

AMMSA OSCAR 6 
Oct 15, 1972 

AMSAT.OSCAR 7 

Nov. 15, 1974 

MSAT OSCAR 8 
Much $, 1978 

ns.1ins 2 

Oct. 26, 1978 
AMSAT-Phase I A "  

May 23, 1980 

USAT-OSCAR 9 
Oct. 6, 1981 

n53 - RS8 

Dec. 17, 1981 

tkta 2 
My 17, 1982 

Iskra 3 
Nov. 18, 1982 

AMSAT-OSCAR 10 

June 16, 1983 

UoSAT-OSCAR 11  

March 1, 1984 

Operating Lite 

21 dny 

19 days 

transponder, 
18 days; 
boacon, 
0vetal months 

85 days 

52 dys 

6.5 years 

several months 

·2 

4 

e t  

53 days 

37 6days 

• 1 

• 

Number of 
rnntnonrrt 

0 

0 

0 

2 

2 

1/1 

2 

0 

+ 2Robots 

2 

0 

uansponder 
Band width 

try 

10 

100 

100/50 

0/10o 

40 kMz each 

180/180 

40 kz each 

40 

40 

180/800 

Peak 

uansmitter 
Power 

0 1 w  

0 . 1 w  

1.0w 

3.0w 

0.2w 

1 . W  

8.0w 

1,5 w 

1 . 5 w  

50  w 

08W 

1 .5w 

1 .0w 

1.0w 

50 w 

0.8W 

Nighest 
frequency 

144 MM± 

144 MHz 

145 MHt 

432 MHI 

144 MHz 

435 MHz 

2304 MHt 

146 MHz 

435 MHz 

1047 GM 

146 MM 

29 MHz 

29 MME 

1269 MHz 

24GHt 

Number 

o 

Be&cont 

2 

2 

2 

2 

1/1 

8 

2 eat 

2 

3 

Apope# 
290 ml 
471 mn 

240 mi 
391 krn 

590 mi 
941 kr 

21.000 mi 
33,600 km 

925 ml 
148 urn 

910 ml 
1460 mn 

910 mi 
1460 km 

570 mt 
912 km 

1065 mi. 
1706 km 

22.400 mi 
35.800 m 

338 mi 
44 km 

1050 mi 
1690 km 

210 ml 
335 m 

219 ml 
33 m 

22.060 mi 
35.500 m 

431 ml 
633 m 

Table 3-3 

A Brief History of Radio Amateur Satellites 

Note#, 
1 .+ Operation s tis book wot o press 

2 Launch veticte malfunction, stet id not 4tin orbit. 
0SCARR1 • Fiest sate!'it buit by ratio nte 
0SCA tit fist tn4ponder on wn r  st/rte. OSCAR Iv sil lunch vetcte inalfunction Satellite id not attain e«net orbit First fully ott powered smtur apter!E 
0SC4n Furst sneteut sate#it when could be controid romn th ground 
ns tint Fust Soviet radio mtout stettes 
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Table 11.5 

Some Hadlo Transmissions Observed in the 136 to 138MHz Band Between 1978 and 1984 

AM identifications re tenttv. The table ls based on articles by G. Roberts in Orbit And OSCAR NEWS ( Table 11.6 fr tuft references), "Satellite Station Re po 

(NASA) and svral otter sources. 

International Satellite Period Inclination Apogee Perlgee Frequencies Comments 

designation name (minutes) km km 

62A Alpha 1 Tlros 5 100.1 58.1 939 588 136.230, Continuous tone but 
136.920 periodic pulsing, 

628 Alpha 1 Alouette 1 105.3 80.5 1026 993 136.980 
occasional hiccoughs 

62 Upsll on 1 Rolay 1 185.1 47.5 7436 1323 136.140, 
136.620 

64 03A Relay 2 194.7 46.4 7476 2025 136.140, Continuous tone 
136.620 

64 830 Transit 58-5 106.2 89.8 1083 1018 136.650 Musical sequence, Im 
65 32A Explorer 27 107.7. 41.1 1313 933 136.740 
65 51A Titos 10 100.5 98.3 824 735 136.230, Continuous tone but slow 

136.920 frequency variations par 
from Doppler 

65 98A Aloustte 2 120.3 79.8 2888 502 136.980 
66 778 EGRS 7 (Secor 7) 167.5 89.9 3698 3673 136.000 Typical EGRS multi-tone 

sequence, fm 
66 77C £RS 15 167.6 89.9 3698 3681 136.440 Modulated tm 

66 898 ES 8 (Secor 8) 167.6 90.3 3694 3688 136.830 
€6 110A ATS-1' 1436.2 9.7 35,792 35,76 136.470, Se note 1, 

137.350 
67 400 EnS 20 (05 3) 2840 32.9 111,529 8619 136.260 Modulated signal having 

• 
period of 4.56 seconds 

67 654 £GRS 9 (Secor 9 172.1 89.8 3937 3801 136.840 
67 100A 0SO4 94.3 33.0 493 472 136.710 
67 111A ATS-3' 1436.1 8.3 35,856 35,719 136.470, See note 1, 

137.350 
69 09A ISIS 1 128.2 88.4 3514 577 136.410, Continuous tone 

136.080, 136.590 
69 378 EGRS 13 (Secor 13) 107.2 99.5 1128 1068 136.800 Standard EGRS fm signal 
69 468 0V56 3114.8 32.9 113,084 15,460 136.380 
69 828 Tunatlon 2 103.3 70.0 931 900 137.380 Musical tones, Im 

69 82£ 103.4 70.0 934 902 137.410 Continuous tone 
70 09A Sert 2 106.1 99.1 1047 1039 136.920, Rapid periodic pecking, tm 

136.230, 136.928 
70 25A Nimbus 4 107.1 99.6 1102 1091 136.500, 136.797 Operating illuminated 

passes only? 

70 258 T0PO 106.9 99.7 1086 1092 136.840 
71 24A 1$IS 2 113.6 88.1 1426 1360 136.410, 410-continuous tone 

136.080, 136 590 .500 occaslonally Im 

71 30A Tournesol 96.2 46.4 607 457 136.630 
71 71A Eole 1 100.5 50.2 891 672 136.350 
71 80A Shinsel 113.2 32.1° 1869 873 136.694 Continuous tone 

71 96A Explorer 45 326.8 3.5 18,315 362 136.830 

71 110A 104.8 69.9 969 984 136.800 

71 110C 104.8 70.0 992 982 137.080 

71 1100 104.8 70.0° 992 982 136.320 

71 110£ 104.8 70.0 991 982 137.050 

72 65A Copernicus 99.5 35.0 742 731 136.260, 136 440 Modulated tm carrier 

72 97A Nimbus 5 107.2 99.8 1105 1092 136.500 Operating Illuminated 
passes only? 

73 78A Explorer 50 17,462 S1.1 230,086 203,072 137.960, 136.800 

74 334 $MS 1 1437.2 4.4 35,022 35,795 136.380 

74 39A ATS6 1435.8 2.2 35,796 35,767 136.230, 136.112 

74 1014 Symphonie-f 1436.1 1,1 35,801 35,775 137.020 Modulated fm carrier 
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Satellite Period Inclination Apogee Perigee Frequencies Comments 
name (minutes) (km) (km) 

Landsat 2 103.2 99.1 919 90.4 137.860 Modulated tm carrier 
$:4$ 2 1426.0 0.4 35.810 35.763 126.380 
GEOS 3. . 101.7 114.9° £63 821 106.220 Strong modulated tm carrier 
Aryabhata 96.1 50.7° 591 553 137.440 Strong modulatd raspin 

tmn carnet 
SRET 2 726.4 64.0 40,504 763 137.520 Broad modulate Im carrier 

(see note 2) 
Nimbus 6 107.4 99.9 1 1 16  1105 126.500 
COS B 2202.5 96.5' 89.407 9985 1036.950 Modulated tm carrier 
Symononie-2 1436.1 1.6 35.8:0 25.734 1036.6c0 Modulate fm carrier 
GOES 1 1425.5 0.0 35.591 35.566 126.3£0 
Explorer 55 93.6 19.6 449 447 137.230 
Solrad 118 7333.8 28.0' 119.817 117.505 1036.530 
GOES 2 1436.2 0.7 35,809 35,770 136.260 
Sirio 1437.6 1.6 37,049 34,502 136.140 Strong, Im rodutation 
Meteosat 1 1436.2 0.2 35.803 35.774 137.080 Strong, Im modulation 
Meteor 23 102.3 81.2° 887 850 137.300 Soviet APT 
IUE 1435.4 28.3 45.691 25.856 136.860 Modulated carrier, (m 
Landsat 3 103.1 99.0 917 898 137.860 Modulated carrier, tm 
HCMM 97.7 137.170 Continuous tone, cw 
0TS 2 1436.1 0.0° 35,796 35.779 137.050 Strong Im modulation 
GOES 3 1436.0 0.0 35.795 35,776 136.300 
ESA GOES 1436.0 0.4 35,814 35.757 137.200 Modulated carrier, fm 
Jikl'ken 473.4 31.1 27,215 268 136.695 
Titos-N 102.0 99.0 876 839 137.620 (AP), 

137.770, 136.770 
Intercosmos 18 94.6 82.9° 618 375 137.850 Strong wide Im, slow tone 

tcquenc0, about 1 min/trAme 
Maglon 94.9 82.9 648 362 137.150 Pulses (about 1 sec) 
Corsa-8 95.5 29.9 554 527 136.725 Strong carnier 
Meteor 2-4 102.2 81.2 891 833 137 .200 Sovit APT 
UK 6 97.0 55.0 651 585 136.560, 137.560 Strong. Im mnotuiatlon 
Bhaskar 95.0 50.7 529 509 137.230 Strong. Im modulat'n NOAA.6 101.2 98.7 824 807 137.500 (AP1, 

136.770 
Meteor 25 102.5 81.2 894 874 137.300 Soviet ApT 
Tansei 4 95.9 38.7 606 520 137.725 Continuous carrier 
Meteor 30 975 97 640 137.150, Soviet APT (Experimental?) 

137.130 
Meteor 26 102.3 81.2 899 851 137.400 Soviet APT 
Kiku 3J 563.7 26.2 32.128 322 136.112 
Astro 96.1 31.3 508 546 136.725 
Meteor 2-7 102.4 81.3 899 859 137.400 Soviet ApT 
Meteosat 2 1436.2 0.0' 35.792 35.787 137.080 
Ariane LO3 627. 10. 35,838 202 136.610 (see note 3) 
NOAA.7 101.9 99.0° 856 836 137.620 (APT 

136.770 
Meteor 3J1 97.8 97.8° 670 630 137.130 Soviet ApT 
Bhaskara 2 94.9 50.6 524 502 137.260 
Mares A 1436.1 0.6 35,805 35.722 137.170 
Meteor 28 104.0 82.5 958 936 137.850 Sovit Apt 
Meteor 29 102.3 81.2 910 850 137.300 Soviet Apt 
NOAA.8 101.2 98.7 826 802 136.770 
Rohini 3 95.9 46.6 829 388 137.400 
Meteor 2-10 101.2 81.2 885 749 137.400 Soviet APT 
Meteor 21f  104.1 82.5 962 945 137.300 Soviet APT 
ECs-2 1436 0 35.800 35,800 137.140 
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Fig. 1(A-0-8) -- AMSAT-OSCAR 8. 

CHAFT NAME. AMSAT OSCAR 8 

AASA1OSCAR 8 cesed operating in mid 1983, it is the mnost 
n the Phase-Al senes ot active communications satellites bunt 
AT. As mucn of tne sign an tetemnetry approach typifies 
'g nae·Al work an nay indeed be used in future spacecratt, 

inclucca tms reference section on A.0 8) 

AL 
uihicanon 
national designation 780268 
auncn designation: AMSA1-OSCA D 

ncn 

• 5Marn 1978 
cle: Two·stage Delta 2910 
cy: US. National Aeronautics and Space Aministration 
• NASA Western Test Range, Lompoc, California (Vandenberg 
t Fotco Dase) 
btat Parameters 
eral designation. low-altitude, sun-synchronous 
c: 103.2 minutes 
;ee altitue. 91% km 
en attitude: 904 kmn 

entncity: 0.0008 (norminatty circular) 
nation; 98 9 (neat polar) 

gtude increment. 258 West/orbit 
urn access stance: 3250 km 

ound Tack Data: See Appendix B 
talons 
rainating Group: Amencan Raio Relay League 
cdute (subject to change): soe QSI and Orbit 

unday Monday-Tuesday (UTC): Mode A and 29.402 MHz Beacon 
bury.Friday·-Saturday: Mode J and 435.095 MHz Beacon 
euntoday (UTC): Transponder tesurvod for special experiments 
arranged in advance with AHRL, 

Mondy (UTC: Transponder users requested to observe 10 watt 
EIRP mt (QRP day 

sign/Construction Credits 
ect Management: Jan King, W3GEY, AMSAT-USA 
cecratt subsystems: Contnbuted by groups in Canada, Japan, 
mtcd States, West Germany 

nary Reference: P. Kle in an J. Kaster, "The AMSAT-OSCAR D 
C&Craft," AMSAT NEWSLETTER, Vol. X, no. 4, Dec, 1977, 
p 410 

CCAFT DESCRIPTION 

yscat Structure 
re. Rectangular solid as shown in Fig. 1(A-0-8), approximately 
3 c m  (heigh) by 38 cm by 38 cmn. 

258kg 
t+sys»tern Organization 
ck ragtarn: See Fig. 20A-0-8) 

SYSTEM DESCRIPTION 
eacons 

beacon frequency 

4gt.0. 
4 4 a t  

Mey 

-� 
• 44f 

4 .  
tt 

44. 4 

teeth 
t e e.  

4  

&4 
tel% 
def 

. 

•· 

10.m antenna status: When the 10mn antenna deployment 
command is received at the satellite the beacon transmits a 
series of pulses. The pulse tato is a function ot tip-to-tip 
ftonna length. See 3.6: 29.5MHz antenna. 

Fig. 20A-0-0) -- AMSAT-OSCAR 8 sate#to functional btock digram. 

10.1 kHz 

Max. Doppler 

0.7 kHz 

100 mw 

power 

Output 

110 mw 

435 .095 MHz 

Frequency 
29.402 MHz A Deacon 

I Beacon) 
e-4 Beacon 
ht Beacon) 

eleretry 
rmats available Morse code, special features 

orse code telemetry 
tame A frame contains six channols (six lines by one column). 

Parameters are sent in a fixed serial format. 
cnanoet, A channel consists ol a three digit number, The first 

dugt is a tine identifier. Because ot the single column format, 
the first digit uniquely identifies the parameter being measured 
The last two digits in a channel are the value ot N" and 
encoe the data as per Table 1(A-0-8) 

peed: The telemetry is sent at 20 words per minute. A completo 
frame requites about 20 seconds 

sample data: Soe Table 2(A0 8). 
pecal features 
comwnand enable: When the command system has been enabled 

and is ready to accept a command, the Morse code telemetry 
is interrupted and an unmoulted carrier is transmitted on the 

A-0-8 (1) 

-.. 



AMSAT-OSCAR 8 
6 

ble 1(4-0-8) 
SAT-OSCAR 8 Morse Code Telometry-Decoding Informatlon 
annet 1; Total Solar Array Current I 7.15 (101 -N) mA! 
nnel 2: Battery Charge-Discharge Current I a 57 (N --50) mA" 
nnel 3: Battery Voltage V (0.1N + 8.25) volts 
nnel 4: Baseplate Temperature T (95.8 - 1.48N) C 
annel 5: Battery Temperature T a (95.8 - 1.48N) C 
annel 6: 435-MHz Transmitter Power Output P 23 N mW 

nvr N ls ls than 1%urn that n overrangd conitin has 0curred. F or 
ample, as the satellite enters the sth's shadow reading of 101 ls transmitted 
his refers to channel 1, N 01. Since N ls less than 10 w 4stun that over 
aging has occurred and the actual N l% 101, which corresponds to zero 
tu$0L. 

ere ls 4 2second integration time associated wIth the current telemetered on 
ls channel. 
ere ls 4 a2b-second integration time associated with the power telemetered on 
ls channel, 
I 

Command 

Mode·A Select 

Mode- Select 

Mode-D Select 

10-m Antenna Deployment 

10-m Antenna Reset 

Spacecraft Status 

2m/10m transponder and 29.402MHz 
beacon ON 

2m/70cm transponder and 435.09544 
beacon ON 

Recharge mode. Both transponders and 

beacons OFF 
Activates 10-m antenna deployment 

mechanism and switches telemetry 
to pulse format encoding tip-to-tip 
length of antenna 

Stops deployment of 10-m antenna 
(deployment cannot be reversed), 
Switches telemetry back to Morse 
code. 

Table 3(A-0-8) 
AMSAT-·OSCAR 8 Commands 

le 2(A-0-8) 
SAT-OSCAR B Telemetry Coplod on the 29.402MHz Beacon 
March 1978. Courtesy of Richard Zwlrko, K1HTV, 
BIT 6 

N 2N 3N 4N SN 6N 

01 4r 82 50 48. 01 
01 4 82 51 48 01 
01 46 62 

01 46 
01 46 81 51 4 01 
01 46 81 51 47 01 
mnntn continuous tone nmmmn 
01 41 6t 51 47 12 
0t 42 81 46 8 
01 41 Et 6 15 
01 41 61 52 47 17 
01 e2 51 46 17 
01 41 79 51 4 18 
01 44 79 51 47 18 
01 41 79 51 4 1f 
01 41 79 51 48 19 
01 4f 79 1 4 22 
cf 41 79 51 46 17 
01 41 7 51 46 1 
01 41 79 51 46 23 
01 4f 78 51 46 23 
01 4 78 51 46 1% 
01 4 7 51 46 23 
01 41 78 52 46 21 
01 41 78 2 46 25 
01 4 78 52 46 24 
01 4f 78 5.2 46 26 
01 41 78 52 46 23 
01 43 78 52 4 22 
.. 43 79 52 48 22 
61 48 81 52 47 26 
51 48 81 52 47 1 
48 4 81 2 48 23 
51 46 81 52 48 23 
66 51 81 52 48 26 
53 49 8 52 47 19 
46 49 80 2 47 20 
58 49 80 52 47 18 

4 80 52 47 21 
64 48 80 52 48 22 
63 49 80 52 48 07 
6J 49 80 52 46 13 
52 49 60 52 47 16 
51 4 OU $2 48 

Ir i62 

1N 2N 3N 4N 5N 6N 
01 42 76 o 4 17 
01 41 77 50 47 17 
01 41 77 50 4 17 
01 41 76 50 47 
0 41 76 60 47 21 
01 40 76 50 46 21 
01 41 76 51 4 17 
01 41 76 51 47 14 

01 4f 76 51 47 20 
01 41 76 51 46 mnn 

mnmmn continuous ton mnmmnn 

01 46 7 51 4 01 
01 46 r7 51 47 01 
01 45 r7 $1 4 01 

ulltion of orbit +1 at 02:12.28 UTC, 10 Mr, 1978 (aconing node 0202 UTC, 
9 w  

and  station accessing satlllt&. 
4turned on (s@channel 6); Mode A remains on (telemetry being Copied an 

402 MM2) 
it crossing terminator Into daylight (see channels 1 and 2 

4 of orbit 461 at 02 28.25 UTC. 
ultlon of orbit 62 +1 03.59.25 UTC, 10 Mr, 1978 (scening node 03.52.32 UTC, 
7w. 

J turned oft; Mode A rmains on. 

-8 (2) 

3.3 Telecommand System 
Tho command system recognizes five commands as per Table 30A-0.8 

3.4 Transponders 
Transponder I: Mode A (2m/10m) 

type; linear, noninverting 
uplink passband: 145.850-145.950 MHz 
downlink passband: 29.400-29.500 MHz 
translation equation; 

downlink freq. (MHz) 
uplink freq. (MHz) - 116.458 MHI ± Doppler 

output power, 1-2 watts PEP 

uplink elrp: a maximum of 8 watts Is n@comwnended 
bandwidth: 100 kHz 
maximum Doppler; 4.1 kHz 
commonts;: The same basic Mode-A transponder has beon used 

on AMSAT-OSCAR 6, 7 and 8. A block dlagram ls shown In 
FI. 304-0-8). 

Transponder II: Mode 4 (2m/70cm) 
type: linear, Inverting · 
uplink passband: 145.900-146.000 MHz 
downlink passband: 435.100435.200 MHz 
translation equation; 

downlink freq. (MHz) 
581.100 -- uplink froq. (MHz) ± Doppler 

output power. 1 to 2 watts PE, Telemetry channel slx measures 
the output power using a 2.5-second integration time. 

uplink elrp: a maximum of 10 watts ls recommended. Under 
certain conditions of spacecraft temperature and battery 
voltege, the transponder sens!t!vlty may decrease and & wctts 
may be needed. 

bandwidth: 100 kHz 
maximum Doppler; 6.7 kHz 
comments: This transponder was constructed by the Japan 

AMSAT Assoclatlon of Tokyo to test the effectiveness of thls 
Ink for low·altitude spacecraft, 

3.5 Attitude Stabilization 
Primary control; Four Alnico-5 bar magnets, each approximately 

15 cm long and with a square cross-section of sbout 0.6 cm by 
0.6 cm are mounted parallel to the Z·axis of the spacecraft. 
The resultant far field ls similar to that produced by a single 
30,000 pole-cm magnet. As tho satellite moves along Is orbit 
the Zaxls of the spacecraft constantly changes Its lrectlon 
In inertlal space to remain aligned parallel to the local direction 
ol the earth's magnetic field. The +Z·axis (top) of the satellite 
points in the directlon of the earth's north magnetic pole. 

Damping: Allegheny Ludlum type 475 permalloy hysteresis damping 
rods (0.32-cm dlameter) are mounted behind, and parallel to, 
the 4X, X, +Y and =Y solar panels (perpendicular to the 
Zaxls) to damp out rotational motion about the Z-axis. 

3.6 Antennas (See Fig. 1(A-0-8)) 

29.5 MHz: The 29.5MHz transmitting antenna ls a half wavelength 
dipole (about 4.9 m) mounted perpendicular to the Z axls. It ls 
composed of tubular xtendable members which are deployed by 
small motors activated by ground command after launch when the 
satellite spin rate has decreased below 2 rpm. The non-reversible 
deployment process takes about 15 seconds. When the satellite 
receives the 10mAntenna Deployment command, the telemetry 
system transmits a series of pulses, the rate of which ls a 
function of tip-to-tip antenna length. In the fully retracted 

• 
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3.7 Energy-Supply and Power Conditioning 
The main components of the AMSAT-OSCAR 8 energy-supply and 
power conditioning subsystem are shown in Fig. 2(A-0.8), 

Solar Cell Characteristics 
type: n on p silicon 
size: 1 cm x 2 c m  
total number; 1920 
total surface area: 4005 cm 
protective cover; 0.015-cm glass cover slide 
efficiency: 8% (before launch) 
peak array output: 15 w (optimal sun orientatlon) 

Solar Cell Contiguration 
basic module: 80 colls in series 
total number ol modules: 24 
location: + X, - X, + Y, Ylacats have 5 modules each; 

+ I facet has 4 modules. 
Storage Battery 

type ol cell; Nickel-Cadmium 
voltage/cell: 1.45 V (fully charged) 
capacity/cell: 6 Ampere-hours (Ah) 
configuration: 12 cells in series 
battery (100% chargeq 17.4 V, 6 Ah 
battery (50% charge0): 14.5 V, 3 Ah 

Switching regulators 
battery charge regulator: Converts 28- to 30-volt solar array bus 

to 1 4 t o  16·volt main spacecraft power bu. Topors charge rat 
to prevent overcharging at a battery voltage of 17.4. 
Fully redundant and autoswItching If regulator sense cpen or 

short. 
Instrumentatlon switching regulator. Provides well regulated 

+ 1 0 V ,  - 6 V  and precision reference of +0.5 V for all 
spacecraft systems. Fully redundant. 

transponder regulator; Converts 14-16-volt unregulated space 
craft bus to 24.28 volts for use by the 2m/10m transponder 
power amplifier and driver. Fully rodundant. 

linear 

linear 

night-hand circular' 

ponder uptn 

I 

08) 

CARR 8 Antenna Polarizations 

Spacecraft Polarization 

loft-hand circular' 

ponder downlink 
Hz beacon 

ens referenced to + Zanis ol spacecraft Grund stations off the 
observe eiptcal polarization Stations nonn of the magnetic 
Fig. ) wt generally fin that the citcutar component s as 

the table St4tins in the southern hermispt wll gen@ratty find 
eonponnt reverse 

$ponder own#in# 
Hz beacon 

nsponder uplink 

I 

n (launch state) the rate ls about 15 pulses/sec. When 
tenna vs tully deployed the rate is 1.8 pulses/sec. 

The 146.MHz veering antenna tor both transponders 
ute turnstile. It consists ol two "inverted v shaped 

mounted at nignt angtes on the base ( - Z  face) ol the 
alt. Each dipole consists ol two 48-cm spokes (1/4 wave 
constructed from a material similar to 1cm wide 

ter's rule. The turnstile is fed by a hybrid ting and matching 
• It produces an elliptically polarized radiation field 
tly polarize atong - Z  axis) over a largo solid angle. 
in approaches 5 B along the - Z  axis; there's some 
ang atong tte + Z  3xis 

Ine 4J5M4 transmit antenna is a 1/4·wavelength 
ote mounted on the top ( + Z  lace) ot the spacecraft. 

al ounstions ot the spacecraft antennas are surnmnanted 
e A 0 
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PACECRAFT NAMES: 

Radio 3 
Radio 4 

Radio 5 

Radio 6 
Radio 7 

Radio 8 
Table 1(RS) 
Sample RS Morse Code Telemetry 

NTE These shr Soviet Amateur alo satellites wer launched together on a single 
launch vehicle. A sh re protiled in this section. 

JENERAL 

transponder; on 
speed: about 25 wpm 
source: K2UBC 
ground station QTH: Baltimore, MD 

.1 Identification 

Satellite 

adlo 3 

Radio 4 
Radio 5 
Radlo 6 
adlo 7 

Radio 8 

International 
des/gnat/on 

81-120A 
81-1200 
81-120C 
81.120F 
81-120E 
81-1208 

Telemetry 
Identificatlorn 

RS-3 
RS.4 
nS5 

RS.6 
RS.7 
S.-8 

RS6 K33 078 
RS6 1K30 1DO0O 

nS6 AK24 AD89 
RS6 MK36 MDOO 

slate: Rs6 
date: 12 Jan. 1982 
time: 03:16 UTC 
frequency: 29.453 MHz 

084 

1038 
AO75 
MO0O 

GOO 

1G09 
AG90 
MG80 

U21 
IU15 
AU75 
MU08 

$18 
1S00 
AS90 
MS00 

WI6 
IWOO 
Aw75 
MW09 

S (1) 

5 Operatlons 
Coordinating Group: Radio Amateur Satellite Committee 

RRadlo Sport Federation 
Box 88 
Moscow, USS 

Schedule: Wednesday (UTC); Transpondor and autotransponder 
(ROBOT) resorved for special exporlments arranged In advancd 
wIth USSR Radlo Amateur Satellite Commlttoe. 

 

Equation 
0.2 x N(mw) 
0.2 x N(Volts) 
20 x (100- N) (mA) 

0.2 x N?(mw) 

0.2 x N?(mw) 

0.1 x ( N - 1 0 ) ( S '  units] 
0.1 (N-- 10)('S' units) 
0.1 x (N - 10) (S' unltsj 

0.2 x N? (mnwy 
50 x N (mA) 
2.7 x (N-26) (C 
2.7 x(N-26)(C) 
2.7 x ( N - 2 6 ) ( C  
0.8 x (N--5)(C) 

0.8 x (N-5)('CJ  

0.2 x N?(mw) 
0.1 x N (Volts) 
0.1 x N (Volts) 
0.1 x N (Volts) 
0.1 x N (Volts) 
0.1 x N (Volts) 
0.1 x N (Volts) 

Frequency (MHz) 
Bacon #2 

(0.1-0.3 W) 

29.401 
20.403 
29.452 
29.453 
29.501 
29.502 

Frequency (MHz) 
Deacon #f 

(0.5-1.5 W) 

29.321 
29.360 
29.331 
29.411 
29.341 
29.461 

transpondor output power 
telemotry zero level 
beacon output power 
transponder sens/tlvlty 
transponder 'S' meter 
Robot 'S' motor 
command recelvgr 'S' metor 

Parameter 
transponder output power 
battery voltage 
battory charge current 
tolom&try calibration marker 
7 

temperature of main power regulator T N  (C) 
temperature of 10m tx cooling fins Ta N (C) 

Table 2(RS) 
RS Telemetry 

Channel 
K or EK 
D or ED 
O or EO 
G or Ea 
U or EU 
Sor ES 
W or EW 
• 

IK or SK 
ID or SD 
10 or SO 
IG or SQ 
IU or SU 

IS or SS 
IW or SW 

MK or WK transponder output power 
MD or wD autotransponder log 

0.2 x N?(mw) 
N number ef 0SO 

± 1  
MO or WO thermal control system heater 0.1 x N (watts) 
MG or WG Input power (Robot or transponder?) 20 x N (mW) 
MU or Wu command unit power 20 x N (mw) 
MS or WS Input attenuator (Robot) N (dD) 
MW or winput attenuator (transponder n) N (dB) 

N, or K transpondor output power 
ND or RD solar panel current 
NO or RO temperature ol solar panel 1 

N or G temperature of solar panel 2 
NU or RU tmporaturo of solar panel 3 
NS or nS tomperoture of structure 
NW or Fw temperature of hermetically sealed 

casing 

AK or UK transponder output power 
AD or UD 9 V transponder line 
AO or UO 7.5 V transpondor line 
AG or UG 9 V regulator 1 
AU or UU 7.5 V regulator 1 
AS or US 9 V regulator 2 
AW or Uw 7.5V regulator 2 

Noes 

'I Ellher buc.on rn11y bti ua■d for MorH tod• lolemolry 
2] Either beacon mar be used for atotransponder It ono ls contained 

on the spacecrsl. 
J) When s transponder ls act/vs tho upper frequency (lower powor) 

beacon ls generally In operation, The presence of th¢ upper 
frequency beacon does not necessarily Imply that the transponder 
ls on. 

This table ls based on not/lclsl prolaunch Information and must bo regarded 
highly tntt/vs, It's llksly that there wIi be minor differences bot won the sb¥ 
spa@craft. 4 ls tho two-digit number contained In chcnnol. 

Serious experimenters my wish to refer to an article by UA3CR on the ado f 

d oio 2 tlomotry systorms: L. Labutin, Radlo, Match 1979, pp. 1819. Th6 
prosence of the oxtn% dit In the prothx (changing I to S, A to U, etc) Indicates 
that the command channel ls sctlv. 

Satellite 

Radlo 3 
adlo 4 

adlo 5 
Radlo 6 
adlo 7 
Radlo 0 

Longitude 
Increment 
(wlorblt) 

29.76 
29.98 
30.02 
29.81 
29.93 
30.07 

Eccen 
triclty 

0.007 
0.003 
0.002 
0.006 
0.003 
0.002 

Perlod 
(minutes) 

118.46 
119.34 
119.50 
118.66 
119.14 

110.71 

Satellite 

adlo 3 
Radlo 4 

Radio 5 

Radlo 6 
Radio 7 
Radlo 8 

7 Primary References 
adlo 1 and Radio 2 rocelvod extonslve covorago In Radlo, a Sovlot 

magazine for radio-electronics experimenters. It's expected that 
similar coverage wIll be provided (or Radio 3 through Radlo 8. 
Because of the time lag Involved In the Inltlal publication, tho 
translation from Russian to English and republlcatlon, however, 
formal Information on these spacecraft was not available as thls 
is written. As a result, most of the following technical Information 
must be regarded as tentatlve. For background Informatlon on tho 
Russian amateur satellite program see: 

L. Labutln (UA3C), "The USSR Radlo Satellites," 
Telecommunication Journal, Vol. 46, no. X, Oct, 1979, 
pp. 638-639. This report (In English), based on an article 
published In Radio, May 1979, pp. 7-8, summarizes the results 
of the USSR' first two amatour s/c, Radio 1 and Radlo 2. 

PACECRAFT DESCRIPTION 

1 Physical Structure; Information not avallable at presstime. 
2 System Description 
General: Each s/c contains two general purpose beacons plu 

additlonal equipment, 
Radio 3 & Radio 4: Theso spacecraft are experimental In nature. 

They do not contain either transpondors or autotransponders. 
Details of the experiments wIll be published In Radlo at somo 
future date. 

adlo 5 & Radio 7: Each spacecraft contains one transponder and 
ono autotranspondor. 

Radlo 6 & adlo 8: Each spacecraft contains one transpondor, 
These s/c do not contain autotransponders. 

UBSYSTEM DESCRIPTION 
1 Beacons 
General: Each spacecraft contains two beacons. Usually, only one 

Is operated at any glven time but, at loast wIth adlo 5 and 
adlo 7, both can oporato concurrently. Freuonclos are as 
follows: . 

.4 Ground Track Data: Seo Appendlx B 

.3 Orbital Parameters 
General designation: low-altitude 
Inclinatlon: 82.95 ± 0.05 (near polar) 
Maximum access distance: 4200 km 

Apogee Perigee 
Altitude Altitude 
(km) (km) 

1688 1577 

1692 1641 
1690 1653 
1691 1593 
1689 1634 

1093 1657 

.2Launch 
Date: 17 December 1981 
Ste: Pletsetsk, USSR 
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wng mayor ystem ( t r,pondor ,  autotranponer, other) 

ana System 
urvatlons ot tho S satellites' oporation and published 

on about their tetemetty ystems wo inter that th0st 
ft hwe a leubta telecomman systems whoso capabllltles 

f 

e f o l i o ;  intoniraon pn the is telemetry ystem rust 

cc as mugniy tent2use The pacecratt telemetry systems 
ploy Aore Coe 

me uatly consists ot 23 channels (4 tines by D 
sent in a foxed sent format. Eacn line beqin with 

te 'n' identities the tpacecraft. Somctunes tho sic wells 

tc line. 
t.. See Table 1(S) 
ch channel consists ol a two-letter prefix followed 

hugts. The hist letter (which Is sometimes a blank) 
s channel row (see note 1); he econ letter indicates 

colurnn; and tne two digits cncode the measured 
et. 

formation. See Table 28S) 

der the first prefix letter, Two alternate sets aro used; 
• I A, M] or [E , S, U, WI Tho first set can be trans 
d into the second set by inserting a "git' in front of 

lorse code cnaucter representing ach tetter, The sigmifi 
ot the two sets is not known at tts tine 

der tno Morse code character representing the second 
letter. A character contain tnrce units. Substituting 
0, or True and False, tor tho "ans" and "dits" yields 

ary sequence that's probably faritiar to most amateurs 
ve wore with ital logic. 

typo Mode A (2m/0m), linear, non-inverting 
translation equation; 

downlink trea. (tMHz) uplink freq. (MHz) - 116.4 ± Doppler 
output power. 2 watt PEP 

uplink eitp: 20 watts suggested (do not exceed 80 watt) 
bandwidth; 40 kHz 
maximum Doppler; 3.6 kHz 

Aut0transponders 
The autotransponders (also known as obots) aboard Radio 5 and 

fadlo 7 are devices which enable you to "contact" the satellite. If 
you call the spacecratt using the correct protocol, an onboard 
computer win (1) acknowledge your call, (2) ass ign you a sen+al 
contact number, and (3) store your call letters and contact numter 
lor later downlinking when queried by a command station. 

secondary 
downlink (MHz) 

29.452 

29.501 

primary 
downlink (MHz) 

29.331 

29.341 

Link frequencies follow: 
uplink (MH) 
± Doppler 

145 826 

145.035 

Satotito 

adlo 5 
Radio 7 

The uplink window is only 2 to0 3J kHz wide centered on the tre 
quency Indicated. Be sure to take Doppler into account by transmitting 
2 k H z  tow when sic ts rapidly approaching you and 2 kHz high 
when sic ls rapidly teceding. 

The following procedure should bo used for contacting the obot. 
When it is active (calling CO) sand a few dits on the uplink frequency 
(only a few!). If you hear your its t0generated on the downlink you're 
in the capture window. Cal the satellite (10 to 30 wpm) as follows: 

RS5 DE KA1GO 

If you're successful adlo 5 will respond 

KAIGO DE RS5 0SO NR IJK OP ROBOT TU FR 0SO 73 5K 

Tho letters tJK represent a 3digit QSO number that ls incremented 
after each contact. 

tease do not hold your key down on the Robot Input frequency 
as this will simply cause the downlink to generate a continuous tone. 
Each Robot calls CO about once per minute when active. If only a par 
lal message Is received by tho Robot you may hear a resposo of 
0nz, QM or Pr, In tnts case Just try again, If the obot wants you to 
on lastor or lowor it wIll respond O or OS. Clean, lgh-speed cw 
usually works best, probably bocuso Interforonco ls less likeiy to be a 
problemn. 

A memory dump ot Halo 7 Ilstod the first 10 uutotranspondor 
0so3: 

101 

100 

1 1 f  

110 

001 

000 

01 

l
t L varies mos I r.:sp1dly 
L a n e s  second most 

rapidly 
varies mnost lowly 

010 

K 
0 
0 

G 
u 

s 

w 

missing 

downlink passband (AMHz) 

29.410-29 450 
29.410-29 450 

29.460-29 500 
29 460-29.500 

In MAenutors in tho input ol tho transponder and 
ans ponders, 
onnecting each beacon with various internal syterns 
ng transponder, utotransponder, autotranspondet 

0ry, Codestore, memory ump and $o on 

ders 
anions Transponders 
uplink passband (MH 

145.910.145 950 
145 910-145 950 
145.960-146 .000 
145.960-146 000 

00 UK3ACM 
01 UV3FL 
02 RS3 
03 UA3K6U 
04 UI8BF 

05 G3IO 
06 G4HU 
07 G310 
08 UK1BI 
09 KA1GD 

RS (2) 
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digunakan sebagai dapat 

2 .  Pendanatan buni. 

Satelit dapat dinanfaatkan sebagai pengindera buni dengan 

nenggunakan kanera. Hal-hal yang dianati adalah seperti 

cuaca, sunber daya buni, kehutanan dan netereologi serta 

kelautan. 

Contoh : satelit TIROS-NOAA, LANDSAT, EARTH RADIATION 

BUDGET SATELLITE (ERBS) dan SEASAT. 

3 .  Riset ruang angkasa. 

Satelit orbit rendah juga 

sarana untuk nelakukan pengujian terhadap kinera suatu 

sisten/sub sisten serta pengujian terhadap karakteristik 

suatu naterial dalan lingkungan luar angkasa. Hal lain 

yang bisa dilakukan dalan riset adalah neneliti 

sifat-sifat radiasi atau sel partikel terhadap 

atnosfir, temperatur dan konunikasi dalan batasan orbit 

rendah. 

Contoh : satelit NIMBUS, ATHOSPHERE EXPLORER MISSION 

(nisi B :  STRATOSPHERIC AEROSOL and GAS EXPERIMENT/SAG), 

UPPER ATMOSPHERE RESEARCH SATELLITE (UARS).  
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