it 3 Safellite Con&&tuchoOT

~C Spage o%e&mem_{)

Tt el chRlaO s e
—uf satellite Commuwicakions Aus}em can.
diided i0to ko Seqmenks. = .a ground. seqment

she | w Space Segmemf _The. srace. segmm 604 omeUAl‘{ |
nclude  the sakelljdes bg} lelm_mmd&L_mL_,
= clgound  Facinhey  meeded to keep Ahe oSakell ey
o?ctnhoncd ,these bhejna —tPPemed Lo aa <Mae }mckmqh
telemneby & (ofm'mondd C_TL@LQ_‘EQLLU_’L&_____
= ITn mqmo Neteoorks e oid Comonen  Prachce to
employ. “q 8+ound staben Mg\a ot iddoe puepose of
ITT & c. The equipment catkicd” aboardudhe sakiite
also. can ke classified - accoeding Yo dhe funchon .

the Pasroad teferd. too fheoequipment wed ko
PtmnAP_ the aermcg forecdbuch  fhe sabellite had

befﬂ Launched oo SEVN

— [The bua' 4pfers  mat only ’ro ‘H\& f\(e,hj cle. hich
coreley the pmqu i IS T Vol oUd  Sub —
syskema_ “ahich ?tmﬂo\ﬁ Fhe Power , athhude conkeold,
Biitial cconieb theemal conttol & command & the
belemedey  funology tequited vy serwice ihe payload.
Il n gommumcahm &a}elllhﬂ L ane Mfmmh_mh_
Providey Xthe Conmeochng link et he  sakellite)
fronamit  ®  teceive  FkenNa i +eferred  tp i
& the  © fransponder” The transpamder forms  ane
3 of  maify xechoen of the Payload .

(3: scanned with OKEN Scanner



o
- 2 s
e
B —
>

IR C - EX

Tt Alay
AMUN

Scanned with OKEN Scanner



Date 0
Page
— — N S et S———, e s e - T
%

—[ Solar Peassure achHng an.ad: satellites Solar Sailg—
& aontennas , & the  earth magnehe feld Qpnetth)ﬂ
edc\bl curtents - |n  the Satrell(te mognehg he,ld

| tend . to  Cawe  tataben of ,mfelwre bad\l

= |Careful AQJQH of  the stucture can Jﬁ]ﬂlmgii

| o . P
| 0 Y ef@e&a bat  dhe atbital  Periad of the Satelivtes
e mq\ﬂmmonu af the - effects CLJJQHQ , abich. can cawe
[ nutation of the  sakeliite

_lthe ath hide  conteol Systern . Toust dampoul nutabion

& Counter cmxﬁ . | tosque ot Moyement .

Atk tude ConlzaluSYsteitnien we. e

—IThexe are +wo  mays to make a  Sakellite stable
\N__Otbit cohen g '1"& coeight |ess . _Th'&_boo\j of the
Sake)live @gn be  tokaked . ﬂPl'ccﬂlti af. a -tafe bet?
B0 .® oo tpm 5 F0 C.tm}t Q. aum)scoma fotce that
Peovides stobinky of the Sflﬂ QXIS R jxepp [
Poinhing (0 the dame . ditecHon . &uth Sakell 1 tes

J L
are _known ' as - Spinner Aeann A\&etncd—{m_}gmg_

sakellite  cany  be stabilized by o0e e mate mome -

atum. - heels . Thia IMMMMM&_
bu ane at mote  momenkum ¢ cd\neeld -

- TF)\e rmgmentum f(ﬂhee\~. S mej\g a_so\id _metal disk

. dtwen . by an  elecktic mMokot. Gither Yhere muwsd be

£ one__Mmementim  cohee| for  each of  the . fhtce corey
Ly of. the  satelhte  aw..q smqlew momentum  coheel

ks coft  be 'mnuah:d amn. jlmbau D -{-ﬂj‘q}td j—o&owda

RS causes H\f Scnh’bhh: +0 Pmce&e 1N ,_Irhm.-w
—_lld]jeeckioN . 3

(3: scanned with OKEN Scanner



I Date —\
! Page__—— (
et 1; NGt e e I_—_-_—;c—:_'r—f——é I.e 1 :!::‘:3?@\
R & _othit Canko stem © -
= J‘Hmhde ng Hhe ,\q\—d!ih\’

# cabable of Plaging B |

—_—_443[\)!'_ ‘UQM' oebit ' i
- P “ helpfd  to  Conttol the Sakelll @
| PR mumn(s} QlabillzahoD - .-

_LThi Suhoystern  Cordiste of foue mayor ComPineng
0L O€NSoE

___.-__._“Q;Qd)\'k’ conkrol Syskerm: 3.
B, ol Ptopaluieh sxmtem : .y
"y o B_th.lde (;gnhol Aystem - . |

e |
. § 0. §€ﬂ60‘t§_ = j
=, - | Fot__athhde Cobkol , 100 2evxst  qes Cammon/y i

we M Egeth  sAeragr - RUsjve tnirared deviep:- 5-“

I
|l @\ SUD A = 1} hay fao  shape fed of e
I B 1} accepth h@?hohwl FO'tGdejiam;

)
SR | the AHolgr =+
— '7

_;-_Ao;l;_Otbit Contral  Suskem =

.
_ —loensgrd Gk (wed (N sakellite  An meauunre

g lioeor aocederahion . Ch(]ﬂje): In \IeJOUh{,Sm&J_
= b\l _the "{dOUN Jensoe Ok HQ’()JT‘DJH‘?{J to
B Ijhe..jp_ueb_i Ccmho,Umq rahon

i _

4 o | Propulsign Suskern t—

R ~ (Ptopuldjn stke™m 13 q -Cfaqh(m contral aqm

. "usuol"{ a_ Pt puumo AU o
- U J

:
W
,ji
|
1
= y

B ol o__mﬁ_ﬂkg.l;qmimL -

1
& o High Yhru b malers .
g ,,ﬂw.:**)_JM _AhuJ'Ht launch vehjeley: ~ )..g

(3: scanned with OKEN Scanner



1 &WWQM Pasition ot Jocoion
o Sakellite - ROER: morory , mgve's. e sakeli|te
5 of  sakellire (q _soqpe 1 N oTeek othl t.
T Cali S MY, £l ’
ot Avhdude Conttol -

_the  dreechonal antennay  Poinked o :_
L s geok  eoxth. \gcaHon. -3
‘ [ : S =< ’u_ ', LM ¢+ PO L0 A0 QOL O S a8l -
1 \ .
L e _cHfinAR K

the - forcea i can
he artrude . o

v
%
C
:

>

b

bt e
BT
i

‘w2 i
(~2 0

IR40is EUCCRBE V)~ I{L e g 105 3714 £ WA a -
“:' ,ft"&/ Al | -)
lP"m bedﬁm&. ~f‘f‘tj(‘mn 8.0l = ) ':xu‘».é
. D

T

(3: scanned with OKEN Scanner



'"vl
iR

|
i\

)
i
{
{
4{

i

e s———
._-———1-——'-:_1___:!::—-_—;1—
— —————— 1 e
i

g al agmﬂ_u___&&td_l_\_t:-

o

Date
Page

- | akellifes ~can abe =y
5 —H\we _DQ\'L& £ he. % 4
, m\ _take et 0. ag oz oo “HPTOE thot deg
: | Sk 1T e e PRI axie and ke
Y POmhﬂq {0 the ame d'mﬂﬂ ~uch
[ Sakllikey  Kfown . a3 SfNNess L BYE ]
3 4 AN w - B —
B | %%—» srinnes dakellite
o | Bod m__tw_—um
¥ l ;Q/s(@;/ Sl D CQ loo —tp™
& | “
-4 | :
& @ Thtee O'Ll& &t(xbll\uahoﬂ S
% L.RPY  agey  — Rollis pmh X \(auﬂ
3 — |satellite  adrude iy ddhnrd [ a
ﬁt RPY. d |
il "heAe_ A dxey P(LN H\muah Jhe _cember  of
- & 13—(01\\”\{ of the sakelinte . . -
| S 7 TN,
8 me.a{d' C(’&Pm‘dlaﬂu e
R s \'0“1&?') S s
N _guch dilk v

(pgtmo! Yo

(3: scanned with OKEN Scanner



g

/C ! —————r ‘Q:%hzl
> . \ T

gr e L
| U N ———— u bRy ” o

- || : ' Eﬂ_{x\\!‘o"b; ]‘- -y -
MQ—JM TR

S : : ‘ ~-gthy B ST 1e3_

QMLMU%'\ 3
| T

r Mﬂ quuid‘oﬂa] M 5

oﬂmumxm}_athim‘qxu\ Maoved_ he  antenna

fookfuat  nabh & south .

~ _|povememk about  the  pirch axiy Moved  the ﬁ;o{-—h‘

ok Fadt &  (Qerr

_ |l plovemem 4
onknNa .

aboutr  the Yow axy  totaked  the :

o Mth ’rgdt Conttol

me}ho@‘—

“IHo® ore e d0ind o
®e G

conirol  Yhe @iembabhog 0

aatedlite |

—|Theze are Yo Iypey ' —

Passive A hudl € ool

Achve  Attihude conkrol

1Tt wepr the othiude

~ Coueohve  forcey axe

0 1S

applied

(0 xepfonde dn -

e
- ~

S

P10, A}ah.nzqhoﬂ

_ No  overadl Dbabilizing
torque - d

VN Crad | enf Stab ?

Ex - Clovement dheel MH

EM_ Coll md‘hoc!

l Mo

expulaien  demice)

|

ald
(3: scanned with OKEN Scanner



G Scanned with OKEN Scanner




e Date a
Page
(\ satellite

/W N TTC & M _ankennq

\ .
/7N
(A
\
\

Receive / Tranymi4
antena | antenna

\/\ \'\j
b e NN

T |feemdy : Y o are

Nt  pce jvet | C_ommund I
. Teocking | | femsmiviee]
T : S i, L st
£ poda e L
[ROCR3SgE. Y oo / .
Compakes :
' : = $ fb‘c,o.rhh.tdl \t Conteolles
B e
xlg,»;; IQ"Q A LR O Qi 1 3d
W AR TLlPiQQ] ttacking |, telemelry command & monJ'TO*e}'na_ »
| : Yos | ‘
’m. Jl'.i 'RANEE A RN ¥ DY e .,..-t.i_“ <
Y ' Y€ n}‘ othit - of o_satellire:, o ' q R

| densers  on _the MMMLMJ_

ﬁ._wgbmh_ﬁm_chmd (n  the otbit  feom  the

4 4 e .
@ Scanned with OKEN Scanner




G Scanned with OKEN Scanner




5. Heite shott mote on Powes Sub_ajskem.

X - -

T . - T

Thexe. T bp_ Qeyemj hundmecl 26Ns0+.$ |aca ke
on_the 30&'€J|ll~e. to _mont b Presswee (o the fuel,

fonk . ~volbtage & cument  in he power Condlhan_rg

Al ..-4' dxal R eaon bIYS d1) @ Ctineal
Qe & N33 e Communiycabion  eleohtonics

e » £ LG N o

- Pac Qt _01« RGP ‘,_,,_;' 1¥ . P . The j'O‘l'OJ
of  outer Sface.  at - athhud ‘
ng. 0N Sakellite  hay an m%—ensnm oF |:3q lem

4
do - mat canvert -al\ %M_L&C\deni-

,

‘ﬂ Als ll, Powee. eyt »Ml 2 ‘
20 to .25 9, oi-ma%mmr\q o&m@e Caol)

ith - Hme bﬁfmg_of__agng;&.--o? Yhe
~of +he ‘

G Scanned with OKEN Scanner



G Scanned with OKEN Scanner




Wete Q shott mole. 00 antenna éndsﬁjéi‘fm.

/;:‘_ | ‘Oth‘! QQT’O@L\DJCQtlQ” SQ*EU_UZ‘C. colrp ‘F‘T‘H’@A

@ith - transponders of 950 o So0.PiMz AW buk

o bad . loay qcxm antennas R k&gnsmi*rh:n.mc Loz 2 W
| bon 1)
Lo ol p powet -

The earth &a\-\on LLL T Cmudd not achieve
.
| _lan .adequale SlCJmoJ to —nojse takio. cdhen the £ull

| AW ca  wed @ity the —wesult that dhe system
Pb b
Day  Power [imited-

"‘_———_ s =

a Pm%ema r%U.bSUS\fm ',~

d s

—|The atenna Su.bsklsifﬂ) 13 one gof 4he  most cerh cal
componenty of the. spacecsaft desiqn  becawse of
everal el founded teasons.

Iy The antenna ot antennad  on hmyd the Space-
Croft cannot  be Peohibibively lage a3 \arge
antennad are difficalt 4o Mount.

29 Lazge  ankennNoY also - came shtuichiral Problems
0 +he» need Yo be folded  {nside the \aunch

Nehicle o\qtmcqf lowndy ~and * orbital 10jechion Phase
— lond -oxe dap\oueo\ '
Bt —&mchmq, +he dﬁ.ue&
o ot s\ The fneecl f-of hcwmg_ Q \ac% antenna  azises
e 2 f%,om the elabonship — bet?) onfenng 8ize & {48
P — 8cun. * 3

Qtboit .

~ 14) Al sarel)ites need o haye a ~aziety of antennas.
~  Ithee include ammniditechonal Qn+enﬂqJ; edhich 19

T\-~_ an i%nhb?\"c'—tvadiqj‘o-t} Q r,!l}\csbal o Eatl‘?L(‘mmjp‘
e__qntreona..

(¥ Scanned with OKEN Scanner



K
d S
l | ey
B - -
]
e
,
| |

Ay |
r '

§
g ‘H 1
& 1 .

A

-

G Scanned with OKEN Scanner



Dato
Page

G

- = ‘= T - X

f % l ' ; i S N “

B "ooin - The gaia _of an antenna_is “ﬂn’rhmq
Buk 1k ahmm Yo Concenkrale the ’tadlqlr{d

e )
enerdy in_ Q q\veﬂ drrechon —

§ .

® e . . . '

o e1Rp  Effective [softopic todiaked Power?)

~ lewre is ot fundamemtal jmpottance Yo Yhe

: demqne_,ts and opeeatoey  of  salellite ommunicabon

susmns aa mqom’mdc qnc\ diskibubon of m}d\\\ﬂ

f__:_LM_ oNer \’rAJ Cmne.m.?]e_ areq

—

S

A el

pu—

ion ua Aeam u)\cHh i The\ \meamcble\‘rh qwea +he_

1& _'H\L opu,ahnq feequency S natt e cohmh -H've,

d
antenna. gives CLU Ceekaln  Specikied Pecfermance .

»
N

5. Palerizahon Poleeizalon - ia 4he ditechon of

gt

fH\L slecttic  Held ~ethor wnth tespect 4o atound

in_ the -tndm}e& ﬂeﬁtomaqﬂejlc cDave .

J
Pol hoOselosy = gasdog £ L .
| &U.Za 0 G 3 L

Y s

P — angle BT Prepol”. N

.~ _The antena afertuee 1S the
“of _the ambtenna Ptp\ec}-fd tmﬁﬁx
o the adieD o'F- 'H\P_

)C A

(3: scanned with OKEN Scanner



-~ | / .4;L/,
O De ML

Scanned with OKEN Scanner




Daua a
Page |
I X X ‘ - - — X r < — T r T T r - X 1 :‘
) caseqrain fed- sefleckor — d
|- } |
S e e D b :
R L = i:\_ s . VRO -
2 . ; i ~ ~ 1
| s =P,
e s g : i
| Yo NS T
= > Meid BRaE 4
| ‘ﬁ;f T o T Ta .
cap e 2 s i S
o —
R NS eI )
5 hach SR e e
j @Y Array fed  Cylindtical —tefiector “
AR e SN
}r | o 1% 3% \34 i \‘\Ar\)\(‘\r. = b N 4 :
AT
& i

__ (6] Hoeq  Anennmay =
__ _lga the cale of a Htanymissien line with gn
._‘TQ Crecut load end , oot all the ejed—mmcmﬂehc
erqY | ﬂs\wm\ ancl some. of 1t doey gzcggg
_ Y sutrounding aimosphere . the Same |5 ke For
| oveguider 150 This tadiakion of tled tomannchic
4 loeffiaent due to Combinabon cﬁ-(-’oo}n-rs .
__Peominem}b bem& ‘\'he 1mpedenoe.~rma—

S

;;‘71 - q‘ ».:‘h-- 2y ﬂ.‘fﬂo—' N
-u;— 4 '

G Scanned with OKEN Scanner



G Scanned with OKEN Scanner




f -

Date ——————
Page >

e —— i e e = s . I '1

/7;: HeJlmLBﬁim_ﬂO.l,_ i |

—| Heltcal antenma l&_a_bxoqdbanc‘ ~eau high @rfo" {
s Lo ~ _ﬁ_f_)_(]nd_ Ldii;a__bL‘(]b__fiﬂtLLm_Ca__Q_u_tgﬂ_cm_Leg Nq_.
= |1 addinoo to ita” beoadband” cogabiliky L (b
. found _vmoak of ita charackerishied a;%l)'cqu_*
e to the.citadatly  Polatized eoave it iproduced |
> sl URg. :
e
e
o
B —
T
e
T

1

phgmp 10 1ta_ Polarmizahon ad L Peopagate thtough |
a}mwphuz; due to ~vaeiouad  faddor's like. Eacthy .

moul]nehf; Beld , jonizahoen diff - f*e{l]lon.

ynEoand UHE M;;o%_q_ban_umi_w(%m_m:\mdom

| /A o r\f\ﬂ(\ﬂn /- i
IS .
o

v

f1q - Tepical Ol ankenad
A

S Antennag {—

| (ike +efector qnotennai . \ens Qnfennags are another
oxar ple of applicahon of +uled  OF QpHCS FO MUCro—
. lepoves oarennod - while teflectoe om’ﬁefnﬂcl&‘-wj on

o ldbe o) OF +efleorion , dhe  feng om‘renna.i dep_end

5 L Afor  dhelr O‘Pef‘cxhoﬂ on dhe -feftachon thmmcmon
enaL ONENN AL AL made _of dielecktic: rmq{-tt_loJ

L Pc-nm' souerl of +ac§\cdmﬂ I8 Plamd ot tHhe feree

nf— \-he Jlens. The —tad Gmbh/\ﬂ‘] Cloder }ﬂ the gdgg
g encounker a Joeqer MQME -

 cUa .Alem_; ‘

(3: scanned with OKEN Scanner

A




(¥ scanned with OKEN Scanner




X
T T I T T - T r - > : s
i, -
|5
g T~
K -
L - Sk g o . ' D4 A = (.l -
- S
o &
o .
A -
'
R e P A
. o PN
i ~

B
[
\

> e
v,

LA

N T AAA —

J

T A o T |
Bl -~ . ! b 1
O Time_
g | ¥ o ; - ¥
_ e Dd o feobabildy ot Falluke cupve . g ol |
S o i " | |
'iﬁ ‘» - M - - i 2 lE (\a}‘)o!q '%—_‘ pr |I 3 Aol 4 g - -
PR T4 . X a . . . - . 0 7
—~|The  QAeps 0 . | S ™
it ¢ {
= , 3 . 1 {
] - U (v - i 1 \ ~ .
= = = -~ T - >
et ™ : - e |
Sl | " M, ) |
! A S N S n t '8 I \ l’
£ [ 5 =
| Fan ;
¥ — » o R
%t N
(7 II’( A "
i 3 . oy 1 ) N, 3
1 1 "l ~ ‘.L.,: @« > - & 3 3 2
 * &Y N ? X
-;. ¢t AKa “II & A
. e o 7'# = N 1
LR N (] i 8%
T o S .

" e o =
* A .
h w
B R . B
; 1 m
= = Uy e - = E e
A 2ia
4 o o ) ;
R T ; = — b L » 5 ~
- P F Nt .
L - .1 f
. B ; 3 W e M
A\ [ F | A i S et n A y Y
1 & ':‘L PR R o
= = Ly J
( : i P N S04 O
. A | & =
|} - = i
A ff - 4
o 1
AL : ) -+
* ok - SRk ool |
B 1
L] 3 E o
- 3 TSy b
= - s n S—
o p=l
— £t
PN < Kowy

G Scanned with OKEN Scanner



(3 Scanned with OKEN Scanner




