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SATELUITE COMMUNICATION LTPC

COURsE OBJECTIVES:

The student should pe made to:

Understand the basics of satelite orbits

Understand the sateiite segment and earth segment
understand Link Power busget czioulation

Understand the various satelite zccess and coding technology
Understand the applications of eatelite

UNIT I SATELLITE ORBITS 2
Keplers Lavs, Nevton's law, orbdal parameters, orbital perturbations, station keeping, geo
stationary and non Geo-stationary orbits — Look Angle Determinztion- Limits of visibility — eclipse-
Sub satelite point ~Sun transt outage-Launching Procedures - Iaunch vehicles and prog - iision.

UNIT 1 SPACE SEGMENT °
Spacecra’t Technology- Structure, Primary power, Attitude and Crbit control, Thermal control and
Propulsion, communication Payload and supporting subsystems, Telemetry, Tracking and
command-Transponders Antenna Subsystem,

UNIT 111 SATELLITE LINK DESIGN S
Basic link analysis, Uplink and Downfink Design equstion, Free space loss-Atmospheric effects,
lonospheric scintillation, Rzin induced zttenuztion znd interference, system noise temperature; Link
Design with and without freguency reuse. -

UNIT IV SATELLITE ACCESS AND CODINGTechnigues ) 9
Modulation and Muttiplexing: Voice, Dzta, Video, Anzlog — digital ransmission system, Digital video
Broadcast, multiple zccess: FDMA, TOI/A, CDMA, PANMA and DAMA Assignment Methods,
compression — encryption, Coding Schemes.

UNIT Vv SATELLITE APPLICATIONS g9
INTELSAT Series, INSAT, VSAT, Mobile sztelite services: GSM, GPS, LEO, MEO, Satellite
Navigztionzl System. GPS-Position Location Principles, Differential GPS, Direct Broadcast satellites
(DBSIDth/..

TOTAL:45 PERIODS
COURSE OUTCOMMES:
At the end of the course, the student vill be abis to:
CO1:lcentfy the sztellite orbits
CO2:Anzlyze the satelite subsystems e
CO3Evaluate the satelite ink power budget 5 —
CO4:identify access technology for satelite SErimy

CO5:Design various satelite applications y H-a% et

TEXT BEOOKS:
1. Dennis Roddy. “Satelite Communication”, 4th Edition, Mc Graw Hill International, 2017.
2. Timothy Pratt, Charles, ¥/.Bostain,Jeremy E}Jmlm,'SatenﬂeCommuniwﬁon'.&d Edition,

Viiey Publications 2021.
REFERENCES:
1. TriT. Ha, “Digital Satelite Comenunications”, 2™ edition, Mc Graw Hill education, 2017.
161
Padeepz App




“““““
T, ey
P Am—

Sy X ol e -
&C&il\)ti C ommuwn) calron |
\—

Vnitim sa&z\\;t;- OTLi1)ks |
2| n\YOAMC-\ﬂ“Oﬂ N
X éo&i\\;\z (o mmun)cacbion F\a\a, main 7@l

LN

2% g\m\j - ij &3 our \ije _
X SO\&Z\\;\JZS ove ]nz:wiﬂg \/Yn\a(vuz j’whﬂ@g
HTO\“ O)\‘\&%’ C o VY\\AY\?C—G;L_Q‘I\OY‘) Wi e=nd bzm

’H“’—jc‘a*’\ coves Wz entiree copth and| )
able & )ink Moy Ueers 63mmkam_ow&b.
X Salallils alw Fa’ov?&sL communteettons )
\;5 sZyno\e PN — -3 s
7 gale\ N\ e beeN for ey a
othes .?\J\‘(FC!S’ZA& thﬂ‘ Jrvom Cammum\m}%nﬁﬂ
are  peteowegical yewolc &e)rt&“n’ﬁ,'
ilidmry  omd  Qomashe purpeast o
¥ 8 dyFes=t bypes & Sl
. e \e F o inkeraRona)  gyslem
(M \@&\"\’;\)H Tﬂ/&g\/\‘n 19 84t (j_NTgf ) ‘”j
(1Y) The Qomeshe gill\e saﬁ\l'v—m' wi
I YIN condfsek  tor Lw@g\,u Vs V,V‘,Q%‘éi\,n&ao
UW V.8 Noaliona) Dceanﬁfa,ﬁ%famc?
Armospleric  admnisledions
(N oRh)




i

X o aﬂoca/@i ]*}17, jaar;r ﬁ@, : e_zg‘)(\( A
W A\V\M \YL@ 3 g@ﬁ;om le on:-
In\‘a“q’nczl—l“OYJal tebocom mv\mG:J‘ IO” LNMSH

CITVY B |
|- Ropion { LOTH ,covwf& Luao]D@ A ne=
| A WLG) Ma-mfjohq
2 R,oﬁ/{bh 2+ IF covews Nerth o sout
Aoy ica cvy\c)\ Gyt IM\A _

3., '(R,@Z,for\ 2 - _T:}- COV@TZ’ Asia PAugtvalia
MA é@v\.f'h Wizs b PQL?J‘)Q_




TR eSS s S S S o remome et
unill ~Salallile  orbimbs i

Ny

X sl vevelve  avownd i
(A ]\.\T{J l‘\ (“‘tmeu\ | C\M)n e

L be  civeular @n dlipihies|

, ,X R U Y , . ' \
ﬂu\c\J aye ¢ \asgs th s.:n.\ as r Laz:ar' | ‘Dﬂ?) )
67 Wl “1’.\‘.\. o c:)';) b | (‘:"ﬁl) el I\PU—T’-CQ Oﬂjnt |

* ’)c‘,\lab | o 1))] = g}&a”;\q b W\q'kow Qz{)p‘)}r, a‘(GWNP
3 | e p%lo?:r L\;nﬁs}ﬂ)afxu (north amd
e g ey

._¥ Etl \N\,»l‘va”}t’I] 00)>; F = Sh%” ;Lz ‘I’Yla)ée Ofbf)‘ C?dféw‘cp ‘

. e earth af e ejwﬂ*cai .
X Tnel f&n.ac.-ﬂ b - = calellit wake C?'J)ﬂ})* béhdaat; i
| Pola)‘ W -%kﬁl@aﬁqz }D}cw.e_

¢
]

&’&EZU‘;E - A “,

s [L o sriva) | steion ke

Loy tow@ 777 Y alihnda contw




X There ave i ISPV,
e e SFQC_Q_ Joa’ SFZCU‘!C‘— fuh’)’&@-g . \

X ¢an o Yaka Pichures /phahag o =
othey [ﬂam_‘,. and  alse exrth . Py

X Fivaf %\wma\ N was spuknik’ 2
IW@A bj Dyiek Umbh . s

X The fumchon of his  SEWE 3 reede

Eigral - from  earth awq Nomsmiy fm Svne
S¥ral & bood ayeaw OF T euth.
Sakel)ite T

MM’”

bGitiz.
8igmal

Wﬁj§;¥

Jvom carth

QQHZ‘

X TH u a \Jm)— W’}'Wg satz !l il bk\vd)

helps
2 Space szﬂ"‘;‘,’f“h behwean  carth shib

% %ﬁb ave 9’ | :
S e Ll \ﬂ\ QO 2(* mupor\&@’é’




= R e T S e -l P T e e )
P B s mab cocnente

Freq . Aocalions b5 el govvite B &b
bj TT0 ( Loleynabon  Telecomimn . \)1’730”’)
G Adivided dnk 3 wsions:

Paj?:ﬁ?)’i‘ﬂr - Eum[)e_/ 'Prjb’)\Cﬂ ; So‘v?e} Unfoﬂw

peREEIRTY

wpﬁa)\om 3 - Asia PFM)fbe;;a annd ;fow{*h—swc%f{\
Types & sabllb gewviees- ' FTEE
X F‘f?&e)( Salelhte  Seyvica CFss)"l
o Clwd e e PSS
X Broad cashig sakllit Service (Bog) T
DBS (Mreck bioad cat saldlie)

: iy = I bawu% L& "“&e“?” .

: 7}( ﬂ”\olo\l‘l_f SaJEH[tL * __S‘ELY\/I\C% ) l%/l?—éﬂﬁ% » -
fond , mariling,e ) Prexo naudrical ~ yobl e Samte
B N O CVHF R L bod & Uaed dJor

O\N'Saﬁ\\owa\ &S NS Gtin 2, 21 6=

7 elobal o ’\1%0”7”‘3\"55'55”4"4,«’(6%/93)" '

i mé,}w?;ozﬁ@, i Saww
SARSAT ( Seaveh 9L Papiso ' dolalls &)
Vit




o4 0 [ & i, !

£.0 ~ |4 .0 X
R Rl L ¥ |
g 0 = 27 o k«
e T o Ka
4050 i—T S vV
g &, — 11O | b
o — 800 mm 44
2‘00 - 9000 /D\M.
Pt albek 6y So Qa&z‘hﬁ—- C”mm” ‘éazh'm

i pins w, I Oah

v

3 ‘ Do\pn\mk
Antenna




AN Stales \\ul ru\\f\ Sollowe. <} by« secondla Y
(cedall e ) avownd  Yhe raumaau‘ (‘zm) V) ) be an
au\rde.. ‘

X A olpad s
" Y Centex oy e yy;g:.‘g‘g. o e l-wo - bac Ay

’ ‘%‘5\"2‘&; A e o Y tontey L3, ﬂ&““ﬁ" Ohe foea)

ein). .
X The CQ,Y\}?_}; 3] Iy nass Comc |¢Q?> bOl”? |

}b, &W}'QY éJ’ ﬂu eﬂ*'”ﬁ hac&«&LUQv “)lﬂ I"l“gk. ‘;

2 Joaa) foinks-FyR7,

a{jj’t{entn }72\:0@}’) H"Lc VY\::!-&'C&& Zg) e=th 2.
SN e ik g
- P\’“— eccen by) I ?:3 G’,, | |
R 1T oy h&e. dhrhsa,
_ @ r m
oc — Sw\ v 'Ou QXI [\ 7_ Wy e
] S N k.J 7

b =i -
non !/
i M:\ e \M,axxél




e

The ot o elipihal - ool T
WDhen o4 e 44 s
Moo owbiE G erelars £
Koplayls Fsgiemnd gt Lo
E
ols | a Soi!irJ "F\f\a‘\‘, i el Hima_
! )le wll  <w R
b MRS R A ZQPQIA}QC7'M‘)
4 QTS Cenley [« P s o fome@? Ofm

T

7 \\ﬂ\‘e)(

o a T T Ak

¥ hen W LBNE Aronels Aistames <, and

2 Yonelery W |§a¢1ﬂ\ﬂ-¥'\ ANeAS  Coveyed 4 &
Ar will b eoual. J

KQ,P\uhs Third Law -

j_‘]l shalzz hak- : HQ SC[M\@_ 0}tz
| EQXI‘O&IQ'H\W\S/' of OTMF’;‘ Lae KOFOXHDM) to Zt
aubo  OF e maen &ivarcebeigeo

‘M{

XS A2 W] g ol s
ek 14 P 5«5\91}@‘ F@‘"A




e R R e e L B stk umtiemmmeniiienm it Y
L n— % - i ] ex  moton o ﬂii %hb
' 1omg

]‘A _ eaxthls agoga@,n]-nc_ 3’36\1\/!¥aho;m01§ B

CQVLX}T-?u) ‘

[\’\ C‘QéoofXIo \m/g

l Oh’bw]'a %03 'Dj— h,;., ét\y‘rh '-J 3

‘ Nw Yoni! L ond o

-

" Newlen!S Fival I,

— \“\

éllt An Db\ c) V & ey H,T"a;’trim &
3 2st W ; ral,Joree. |
U LLS:; ac s ﬁ ) Ye ;‘% ak Y&(EEG

PAEH ed  ap J;Jj a - un ba qnazc) j—aTCQ_
sz’ _' mohm @nhnm& vw 110 hon to)%b
ZI@@% aﬂA m e Sowma cilff—dwv

%[ e m\
‘ Ttl ]qvo iy L*-zr
N@\D\'on g Q_Y“\ Lo : h b?

X Prcao,\cz.ra%m FJM kD\uzh\ .
JLO“Q’ adss on @ YM&S T[m ab'z—a\?.?f Mo
‘tass , The %‘f%b—‘ e afmovwz/\ of Jorca Mcza&’#)
F yloam i A

M = Neb force. 1
7 PfCCoL(alﬂon .
NUD\'OH ¢ 'ﬂnwa\ Laﬁo k- ‘ :

| TRy <eny aion | mm 3 oo
2 M 0'9})0/5){_(/ rwc}qm ° v

ey fww 30




i ) ‘ 2 = .
Nﬁ,w}on £ law Oj Cuawitaben =

b ke T

| b s Gty

= agoren

} The Ma »%f;@i‘h‘,;ﬁa onal  Conglant

; . ; ) . . s - 3 ‘

| Doy Tt O T S G divedt)y §
“¥ Mo, J
} e, 4\0 e ---\i"—:‘.ud-- ) : N

0F lhe . maKes

it \

}% “:c ‘\CC‘ AN }"! C.#\-L.,;\ ""\’"‘A “ NVeys E’.} U }'\ 00 oy }
e S9laye SEL 1R . J :

-ﬂ,\qm : 7L'~Q! - C\)j ﬂu‘ C\ 1S {“:w”q c_q l;‘ﬁh‘ﬁﬁ =h

7[? zs’lai\nl Paramelers -

o 1T pah (55 s This 5 1 ot
}’mc“"‘:‘& G‘Wr 'Dn e cath's swiace Ci”eij
| beloed f safellie. ot k|
| £ ?’/M_ () —> The Jerthesh Pc)n\-,.\jmm et

1 -~ A 2 -
Ha Soxld

73/@&0"?) —> The ShovYes) fb‘m}-f I B

, A7 e op apside = The e jeining 41
Ko earth -
CpAscerding oda - Tha poink ok Which T
oihit  Fosces VW e hatona) P lne geirg
/ J dyom Sowdth & narth: , ‘
b. Descandivg nade v The PNt ek which kg
crbib Goses (o esqwaborh) pPhne
go‘m@ from h_og:«}_-lq bor - Qoutha i 4




ol i D e
e A o - STy
e A e 14 vie ipdnh st e 4

NS
e ol SR

-.Z J‘W— oF ho&o/fs CTke \ine . Jommj }[m,asc:omvnﬁ

e Muudma hodles 'Hﬂzro’ (i) Co_myé_,q, M
eaith .

& Tncli rmbof\ "(L) % vag)?& bd/}—man ozr)o;ha)
?\owu—» M Qa)‘ﬂn’ _ﬁv\a){mg) ‘

C\ F“’Oﬂf%’u  An o«b;¥ in which e s*aSh.U:’u_
Ai}/@é}mn s 'ﬁk‘a |

Ynmr% K dor ey Sowwo_

G’ s vommm !
,9@’\(00\%&9, Pm Lorb \n pDIf;fCJO ']'[23;
" Aiechon

gah\mz 'mové—S wl e = Oppos! il
ol xS polXien.- . i

Ot pex




T‘ﬁwn}i&.:.u;; I gy

ey ; o w TR R S R R P S =
T i el S o e ” 5 e i, e A KA A T
P o e AT I ST R z A s

Ao ace. e '
ﬁ?! j \\makﬁ \u 2 i R

i

"‘\ch—k—» \\:&3‘1} \f R e
4 .\_ ) g D”D\A‘U‘-& v@()”c{ Qkﬁ
Ya— Aength oF o=
_szz&

27 1) /]

3 P — \,wta’

o --——Q.(H_e-); |
X — Senyt ‘wajoa;’ XN

e —-—g__zp,\r\\'}\ c_ﬁ—j




———y

e e e S e D S it g I :
= - I T S —— 1

Otbika| Pe’rlh“fba})om ~ %
| * Ejj: ecl qj- L)Y OVYLA Mook Lz: hore. o))
| ety g sl

X abveg )3 lesic J\Yaﬁl QJ—JEC)__ L more.
on New earth orbik bzl

Ej:f’?d?& S hen SPL(U)“CQ @%’Ho e

%Fox £k S]DIA_QJ)CQ} earth o) Dhg‘oa’m Wiags
lm_aa}’\ MOHOY\' he B

K Bv&f. ead’rh el A F@a’jtd SPLW’&/
T u oa &bla Wo, e 193/?— aj‘m_i:ti “
Nt zalwlb'af avw;\ jo«ﬁszrg ey

Fg\u \G&Z SF\M—X)O:Q wean mehos e
Do s gin*)

I-'@

ﬁiv@n b:j ‘ﬂ"“n"’LF%K(\# A




BN SRR SIS AR ‘

oo YWhlbows  evbital Plam | -p-
A Reﬂw/gmon o) ta V)ocQ.M | .
K Relakivn ©oF . ine oj OFSIQJM W
Plane . |
R"“Tb”f/gglon of Tb m&ﬂ

ATt nedles S\&a_ cﬂbrﬁ e eafvu;u@or
; W b w FbOﬁb’O{D.Q_ by, noles  glide  Wetiad
“ J\\Yﬁ‘;oﬂ ] \cvy\A e Al ¥) b‘a}*mja’a&aap C)D’bJ}‘,
o e eﬂ&)‘mvcx 'Avrectiors.

%}(- m nDcQLé \mOch, " B /5’)-?« CEWﬁC}D
‘B &ﬁi\\x‘ﬁ: moh“on wi-th Pzro fK ovbr k- ’
oy castioard ard vereogede bk
;E\:vwﬂ \Ab,gkvémb\ 1 c“umahon This &

JWYLQA as& = a’zjr@gsiow p\j— )’JOCQ_LJ

K: Nk ok |

CRQ_C]——Q)L
%Tahoj— C—\f\g«AAZ/Q DJ-,_D__ma,F

'\

®)) }D}\h)

ST b s

e 31\/2)'\ =

(3\_,57,-/0Qk =
; fLL’-—--mc) n@ﬂr)an G

Q) For Po\mr oh’bs\— C [ ,_cao) ot mﬁwﬂj |

*——k COSL




\:’(G‘Oo é\ At. s r—\//’ ﬂ/« r/fj,«// i or ,2 ‘

Loz” } v ..4 /w:’fjj;

’ ]/ Yk Py

LS90 o= st | o
o /d o 7Y / v mavad
Lt @bpmieds
RO}‘O&‘\\DH O:} ]E IMQ. ﬁ :i_i/ . ’f

The b”cj&a: oy d/\omf— U,

%v;t i KCQ—“"Q«E QJ‘O()#L//
g i‘
i

.lDD — O\XK%MM}V Oj/ ?@(}3/52/ G\l‘}

g O\ . oF m&wﬁ

T (28510Y | :
gjg: oy orer \%}L 1‘%_ GPS’] &Mi e "'7

L‘-s-a-"dﬁ.., Aaprt ik

i A A - — = ~.J



” G e € By PR W R o A8 8
- - ’ N B s
S T !

@(j’\"z{ one | a@}z&)m Py o
| -kf’ﬁ/

an) 12: 7141— m’—‘ﬁ/ &?J’H;
d ZQMM s

e 9’; Th :s de\%" B i &mﬂ r
beJéuo IDOO kmu 1S ,
.Sa\/ﬁﬂ:ﬁ%j& a F@’?% hiouca ,ja gafz//,tz

o%aea hok- :ﬁzc:ta\n [ﬁf SS*WLQ/ CHD

 0}\ 4 q _‘
"?omou @

| t'é = e)Ddc\n )_«

o ée.wn » "V‘»adoraXJS
. | P’)O W\‘QGUV) mokon i
g h —j'lY/S)‘ /&Q‘cﬂ Tch'VQ D()‘ Mecep
S R e mohon
Maan ounamoij’.Cgmj u
» —L o il
'8/\/\ 'f"”~-—-———-—h02 ([:‘-l:‘a)L

L A}mpgz)j\m.mcf 5\2&’&3 L"'ﬁvvxg/@ bOJ)
o«n)b jozrgnj wa_ 'h)‘exm)g aquaQ nLCan.ée

@WMV @Ccaf oH,m/ Cage»g

f N\ o= Owlaemol

rabx Hon aj— ’Wg. (59&,:\\,\7,; ‘ bOHrh Teje—fe.mz k
¥z ?0;(\ ‘ i et A

x e




S}C&ﬁbi kCQEﬁB“ ]

X & Keep he <t T” 1hi e bk
Withat  Aw U tic, S R e Sley f“""“ 2
A Skbien kcc_f.u‘n}j mmiav\wus NV 'Wflm“”}
X ‘Pmo.ﬂm,x \mcﬂqao? oY W\am}nmmﬂ ’h
\}‘«6 Qﬂol}— aHer ')e‘mj” M e iU& a&Q)}uchh
Conbro) . | '
i Per ebl\P,}-,c_\}:j 0y exrh,
(3‘&«\/;}:&\0@\ ymﬂl (et &a&s}“\{n\ Sun ﬂmmi?
Comre Ym okl 1B AH:JT' grem ks '
Oa’%;m qur\,, | |
X Dne b P saitz;\lil;:a &w‘aﬁzs
e o e \,\Do &}nblﬂ— Pom?zs Nonp 75 &
M o5~ W _
| 'X To n:u\\;j'n
&F Sakion ‘L“"“f’ "2(

Pfadnca_-
() Eagk —Wweet 5bhon k&f’% st

DR At W Galondg
Cagt weet &kakion Vggﬁ,*g M@MMVM e
oy, wee!

K i oppoiely ‘5““"‘"‘"""‘9 W%acévpftz
}DXCDVM N
o8 d”’}"d Whi Ch 2 P i
2e or |8 Lom_u 5. ha.&f’- gue=r gg

W | Aarr:H‘ oo ’Z'j}"?<f<

WianaeMVers ove.

3 uvw —_— g W% "v TN Mkl m



s 90&1“\5:5 W‘ | L’/LY GIH'Z— laswtz:)\ mm}-}a

'Kﬂ_f\' \zoﬁ'lmn @) Dj" M Dﬂﬂ\

A -\ (o B:m:». boved withip 5 oor

Nor’r\na whh sl 2o o) ‘
22 Shekion Keapig Mhvauvens -

¥ The geo 51’2252:1onqr(\j sklitz Qg
% Ve Lq\”ﬂr-v\;&a_, aumc\r)on N e

&
M Yo i‘a afw\/\\‘alﬁon }DV\M Jtom moen |

2_ W\\\&\ Eun i o the \Y'!C))Yla/&r@h

%me\\ C‘\/\"V‘/\g&&j‘ﬂl\a—b@tw

o Pew iy ey i

ST VB gt bLm_smC}:a;P
HQ Ml viedon “Mﬂ(‘k \e,qi@, b o I )
\L\- 1,7 m ok L >’e_c=w?!”&5
X To 'Fm,vzn’r Thiai aé\c&:\—\om
W\"“:j be  weesl at moﬂmfmc&a

3!@]‘5

Mme .




Anfenna  deok cwxa-fﬁaa =

-ﬁ; ﬂ/\,q_ )oo}( Owﬂ/ew Joo ”"H/LL cdr.}«ow\& .S”}’zf-.:on
OYenna  ave oz imuth  and  elevabion

O/Vua»@»s .

‘ e\l e (oK
vy oeo StalHonar o <) ‘ o
* Ffo‘\n be contolled by @ comp

: X h(\_a\cp_n_
q bur 4ot ome- Sdshz_ms Thay o
| K a‘ﬂsﬂ
s R : LAT&? at e @Ni‘\(\

g

srabion,

h

Yadons Dj@ﬂ‘n
. T\M—Qh\ﬁ‘or\ L3k el 4

el

\JT"" Q?Sfﬂz}\e |

‘ l =i A —H’f) st e

. e
AN eez_ Sin >\E




Lk oF \isibliky

s 'i

B
E?

5

it

¥ Th cesk 2 west i)z g ﬁmﬁ?aﬁmg
Ao VI\A;H,L JLa@m. an:) ?/]Yen QQYH,)‘ S}aﬂﬁ--oqa |

"KWQ/ \?m)},g,' Fore— Sel- “bg‘j ﬁ—ha,adﬁjﬂ—“j)%p_,

- Coovdinals &y e ezth sro&%‘on i

o E‘ :

Acso . ANe s

= arc cog b37% - Tweme
A2k pcakine, L
L

/

= %|-8 | [l
prer @ geostbimery me bounded by
4§13 ovonke earth's longihdla .

s~ e il g 5% Sl o o y 3 :
WO e T2 s g * R Ehsn o 2 = - 2.4 5. - -



\\% ’Ti“?- 3 \mj‘ofma)ﬁon fgﬁ’u.ﬁe_ = cﬂn?‘znm‘ma_
U’tﬂi \O’.‘JIQ am%—u J‘C’U ﬂZL Geo Sh;t%\onar\j ab)k-

Ave-

1. The eeath S -
s ¢ Nowth }ab\’wa&% Qve- considey=d

It Yoress

% Sourh T A
| o A Ve wﬂm
, 2 The Ea¥th  stakin, Lonfj?kmﬂm (de)
s \ewe AN B N gwujhg :
% Gag\* _ ]_av\j?\m&zi 6} Gyeenwich

Niant ‘aye 'C@MT&QX;@P ol




Es — l?m"rh etakisn
Lo wisub ! ealzllle peink
S L Sl o e N
A — Alslance frm B & abllie gt
» - R~ R=Aions =8 Barth .
¥ The helght of fe cal)h o
! h= Hes 4+ hss |
Hse = g/t OF FQI-TYQM fwom &S ‘
AV *—\/@Tfﬁ no SRl jr}c;mkﬂ |
| - | YU,
X The wdions of ' fhe eqrth’

R < AR :
o) e i
G e
1 =ep st e |

RERLAE




T,

A R

e b |

>\ Elfi— G-le,.cﬂLQ»C e

¢ ey Hf{ﬁ“{/\k ""r %o b yrain  frem

ss Hopne
: " ) Earth .

. yadiows, & p
e y ; Eav1h.

Y. = (‘-’—C.co-hhl\cﬂ\f‘ktl o

Y=t Ve ;'—-;-')&.Q}‘zh’rﬂ)he
| S[)\/LQJ! I T mer\oM?/EQ




omale  blio Yadiowg OF v reith PQ
SV\‘/% Sa,%\]\}kz ‘POTY\\‘ a= 9o0°

@w ?facwm 2 \
5 O’V‘j/& blw  ES 2 SS f’)mfﬂL
{ JEERE
C_ oy oo Es axd v P

A — OW\.Z/Q b/m huabfow'm P\wn?_.j;m\cz}
Jre=t Circla plara of Bs :

R T no /) / 4 Sg
GE— ﬁnﬁba b/w tbuo 30”@?“'_45\?”'1(%.
a P ond b
A= 95°
2l AN
bz ?E "‘"?ss




l | A R |
/ﬁ Wen & & ieesk o Ss poit |

\/Olflp_ﬂ = 12 E:lg\— @j*SS Fb)n*\

/ = B G posibe
: Y,O\/\p.n =8 Lz> a}‘ Moy Hhern lmzynef)[u—ﬂz_
a@qo
Phen B 1 ok Southerm )
T CZ)ﬁo

VoK By &ﬂD mﬁjhhﬁmm ‘m&u F e

gFQ’T‘CQL \’T’OW\—UQCL can by_ | Sé‘)VZ—G)

b = Otra_doS(c,oS B cog C) ' |

cms(gﬁgﬁﬁlg)
A = “‘(éWﬂBl}
i Sind :
) A <90 Ny (o omy ol B <o°
: A A ‘ . ‘ o

e e
Ao =860 AL st O e

) AL Aesol BLOS
fAZ;1@o~—&

_ ‘ >5

Ericiodin, &k e 5




— 0, 2 I R

* APPLying 'S’f\:h# Yide




2 o i S

S——, X .)wt\,\')'\\ b h.CQ..\ );N”)-S - Ceam pe d“"(‘ta@aﬂwc‘:ﬂ .

s extn ool EHRDL
| AQme yule.

L l

o B e i

Al = . \ ) = |
I )
. &in g S b _Slhg-

&2 P oo CJIO' i G-l--"m':r) ” ° 0 2 Q";sag')

Mmin

E Vo — ‘m?nhnum QSLAM\/(LQ:}O/? O\Mgﬁp
me- : g | | |

lowest  elovakion Us =ero .

Afﬂg’fnﬂ ‘A)m ndz
g — C\Yc.‘ S’H(

S N O“‘;,,m)

qGrQO

b = ]80 -__O7n|n —.S i
| L bie v ons (s

B =ave C,GS (COS l?__. ,> e )(59
i LW COSIAE R ‘

g T Vi My ol J e B P

sagellie i wealelt g Bl i i




RS RS S e AN
Sirre b

Farlh  Eoljpse

= B0 heariell Y]
A o e R I S AR e iy

of bl .

e

'k )}" DOC YL LO} 2y foi.. &2&3””1 ;Jﬂ | @é{mbﬁ‘_} 5
o
, P If\/*’lﬁ--- coinardleg Wit He @u%vlﬁ ovb)al P lare.
Qiowd e oun '
X Greo Stalyopnay [ e wll ke edipe!
:}9:] “w, €Ay 'H\ e Hwea @V'b—‘j CEC‘:] .
?ﬁ' Sm&\_ ﬁ‘\n_ e:;fbxa\bn\a) ‘chul,e_ ?ff +"1;7-"4
ar om cw_c]fe.; of 234" k& Mg edl 'P He phns,
G A} ~ N
hich  keeps Jie sl w3l view
DF [ Sun For mosh “S’lﬂéf/j QI e g

3 Sa.hn“i_
W edipse




\ %Dwﬂha Me g}m"n? o TR mrld %mn;
When Lun crasses tha Squater, fr skl
will be wded o Shad pid of Zaﬁ”)\ o few
! Hme Fuﬂ“oA .{ g Pme })@7:0& w ‘, @cl?}:g,/au@

| o Bl s Aoy and B
| spy s Fr g o s G 2
B R L e o B i e
i : (S@ﬂ.éaﬂ é/m

: | Qumﬁﬁf‘g’w}fé}

% ,EC\)‘FA&Q loz‘a,“\'-n 23 &mﬁ/j- ]p@jo’a’& %bﬁ]nﬁx
M Ouj’\j’ea’ éﬁ]\ﬁno)(_ | |
X T in S laR,

L b v 0 Oy O LT

. e Sationary
orbil

dougalion oJ ecl )}’f&&




R e ————— 5W’:‘ ,___“w:' ﬁ ‘
b “ & * ZDU\X?r'-g; m) ;P/SQ ‘fm ﬁar @ﬁ-@ W)l 'Jf"/
C Jwndsg Wv\ er o e
ST e e s

% oo\mm ) Sa)\zﬂs‘m & q‘ﬁﬁw‘/\o\z pE \
.._«e@g\‘@' @axth QnShOV} ‘ l}‘ em,erfcs W\f% '26)()?&2

&Wmﬁ &aﬁ Jﬁ/qu W Qét)‘!a '@/@mkg hve

- D\)h]ﬂh hﬂ@j\/\.IYZ—& YY)OYQ_/V . bQB\Q_KJ )DOM |
%\D\f\oﬂ e el 2 ayond The w@é?}’
Q) @ty Sh&‘on ,‘~ entess e ec,[;)%Q

: &Mf\hﬁ \/waﬂq}- hr/s m@ e_awlﬂ mosNing
o hr’/& thsdr\ &D@s ho)— y@[mw/ Ea@?e_rd ;Paufb;(

9&\ Hre "-‘..'\_‘h\é 93 h’)oz’z/ cg,u%‘cﬂ%%, :

SV&O adellne POH\\“ -

| % :D_ é)ﬂa»m_c_% RS2 TE ’f@m[\ ?:n ﬁE

bm eﬁﬂ-),\ S C@nhzx M Tt?u L&%&E\




e s

74\% The ) \\e.ia;}: of fe Sl cboe A
H’«E, Yejeyence ) PSG‘\O\ Lé
l’] = Hes' Y [’15‘5

Hes —hadgal o= ¥ Yervain (0
1. A th\\‘tz j‘zf@m

\'\SS = £ ‘" 4 | . \Te,WaYY) :

é% ‘ | | : ; “

U v

o == |

:@5’”)\&54_
NN ¥

< 69/ ‘i'ﬁ(\%_: @.\— h) (,@S XSS C,OSV_ LS

s @.\.h) (oS /\S‘s S;ﬂ °L.‘g]




AR S R i i s s e e R s S R i
- - S e KRR T R O ORI e I R e S e S
A < s il : -

Stm \"Towtg;\'- ov&vﬂ,& A
% The on \'Yovvbs»F \s Yot l’” V‘g bul-"" !
He - sun (omgat withine el bestmt
~ wom\ o T | coxth stakion ewkena.
X :Dmrmﬁ +Hhis \Dcmoo\ P gan bﬂ}w
ke viote courca 11 blarks out alltie
Signal From T, sl "
’XW“S edfect i, MM@@Q ol gun

%‘(fo\/\/\,&\ D\L)Vo«_cKL ) / 3. ‘ \-\\

*K Theo AN\TOL):‘\OH\ v - Hes St e
u}vxﬁe_ A.D_,FLY\CQ_-& on et Rl oF ri

-—

exrth gabion e \D N ?er &mja
L—awv\c—\r\\f\ﬂ, me&wz/s s

i lo. atd/nav&‘ ﬁ—w&g/mcha@nom @{l”é\

l\KE s \ile  mwt be acp_a\e:m}ac! taq | .

\/@\owh‘j op 70 \m)g \M =} 'z@o ma\mﬁﬁ

OYby - o\méx Yawse—é( k;; al; A\«S}b«mu; ab

Mo 242 Ly j‘a’om \\41 enter  ofF @ﬁho,ﬁ
%”Tmzs W\aﬂ }oe, c(cjmo_vg_c\ 190 @ij,:

[ e Ve)mC—\ﬂ—é _ .




e e s a - . by o "
et - Pl L £ - b V-,

. e e i ot 3.t WS et e ey e e e

\ X Jawnch V?Ja\cl,a.,& : wu:ﬁ/ be CLJ_&S'UTEGP
\ nNe oo ’VBP% oS ,
* FWV\_AQ\OL:_ \aw\ndn \/66‘(\41

%\6 IS)DCLCP—— \-vovwaoﬂ‘a&—lOY) - 5&‘/5

dos
):am

— H)r\cxzs L donYaur mw?
J,f% Wi Us of eyt

9— \cwro()e_c:m .__Ji)\;,w Yok,
01— b} Sc&l”\[L

%w o _lawnching.
\awch \/e,\rfclﬂ— puk e a8l =

% e ' b eele X
oo (Tric\ine=e) @QL\"“C’@\ i o ?fwa‘"mm

\’Tawusjwa’ etb &= \M"”‘j’ o 7

a&)c.‘ ) m \go—z—lo Km ?aﬂaf"—‘z"'

| < Du—
% A Wee \TW“»SJ—-&“O’D%‘\'_ o WP }L@F erj

Cg()-w A?oﬂﬁeﬁ' SRRk \mo\‘o“( C M-LM) ]9\/\}(5 )ﬂE«
SO&E\\\L \Y\tt‘; el (/\“(CM\&'K %”C'DCB/V\CJAB’OY\OM @%,}A

\rO\’rh — ox0 \Y\c,\ Nyl
\—*{Mo;a’ oﬂow\— Ls \A,ga_;zV \o M)mm}Ze_ﬂE

ey’ :fo“f \"h’ovmj—wr QVV\OY M

mz‘;& M Hohmnn i HQMQ,U’ orhk

Mjn Yza{vu
@h’b)\'— AV o8
£ "Lu, SQJ?@\\\E ‘m"‘é\’ CAW& a Pw.@@kmk

' | r}
- mobor \)‘«1 Vdomhj oJ» IS 5&“1
| | %5 \Di—% . H@, CAYQ&M m’b,

RN SN E il e RS oy



-

e N A e i A AR B e A o 5 e a5 e s S s iy
o IR - O
S A A S e e e SR
el AR A A e

%:: "W& NG 5\9_13/5 jof \MLWVB, (
& Sc&i\\\\“’ ™ 8/&9 a/mtlm’onovus Drbﬂ-"o)

For . skl 5 be $wl op@*@&*\mﬂd 1+
LIV Falka:: At o MOYan.&

% ‘D\m?v\a ’Hm_g MC"“W& Proengs e

coxthstaiorng  ove- é/] vwrzs\ o F@j@b’m
\Vee \“'tsow_\km% ¥ \»(,/QQ_\ﬁ,u,_\.m,:3 Al c,omw
jwV\c,\-\\on )

D Hohmenm e
ovbit .

\D\/Q ea\“f—\% orbt

X go&z\\n: \awu\mxw?( €3 vé—rj ADW\]DLM
operakien - .

o R
g v ey Sapryy




prmrr———

W\‘\JTF\;\W ‘ ey
=

= /Lj)\u—‘ L___“ Thywst
Combwation , , L

r — Thywel |
V, —Exha et Yeloaty Yelakiv 2

‘4;'\_1(9_ hvwat F hae been Q—We\of;eg‘ h‘jp@:
Yockal  evgins by G—?ﬁyg\\irﬂ ges k- ‘}_hzhrab

o .
% Hewe Fnel ol ox\ﬂ\w oave- bwrrw_a?
‘ namnbe ¥ OW\) gh exhonast-

V — velochty oF

N AR A AR b
CODWAmaﬁn, A e ‘
L et TV Px'ca"mf\\w¥ &xfe@m?
Dy — 11027 L il 1 Tasi ol
Rl Awis [ n4 Mo ]\’?é_ﬁa’k\;\ e ity |
. C,\mwla/exs jiT o)

)

LY B | t,_‘_l_.||’,‘_),(___!



@ é\m) CV"-A/\[)‘-}- \/ am, ':M\T

& Vo, mowun\—wm oy e x\n awu%
Q“'“&“‘\) (\/ FAV) — mowmentunod TR ¥ockel-
| | 0"“0\ P{DPz\hﬁ
\fef — @XW\' VQ\OC,I \-a Y’,e_lale v 17
\Beket
'._c}\’y_v.'_;’-—\/e,_ , |
AWM )
m =Mp [ "\] .:-,’\/@‘
AN 2 =N
o Y= N

T\m(s LA Knmon A3 You<@¥ eﬁwbon.

?(/\ Mags ‘(a&:\o L?D




A = “Veis\n (,__Am
Mo /i

A Propellomt  mass! | grockion 18 gien o

o

\ T = BAw b

— 1
N i STy

P § Yo o Byl

Ky /‘
1 L) CRAN ey v T St e

3



4

o P S T S

Q\@ Slﬁonaﬁ exbibig e h

K Beo skkinary oyl W one N "O\"‘\cp’qi;g
QG&L\Y\\? 01DV Vs Yoo c=xth ak e?\‘*d_‘:j &:;: gF-
as e exth ‘(O\‘a&??f\‘, ok We Sawe tb“;“"""&;;mg
% p sble Wi geockbbnay 7 Sffe
B e Stekiorery w- vk ealTh ebserie?:
X 32 condiHonz - '1{2‘7\,\?{:_4

Ve NN et Eseve)f) ST ORE ade
Pﬁf« Lo\ XO\‘q&:{o(\a\ Sy = = :H"\ﬂ-—f =9 .

2. The ©OF bitvwweet b C‘“"‘-ﬂq?

Qiiv X, Yo Tneli nedion of I ovb)

bl el | AR

a=v= Aeth

r‘ hon Q&O
e a N T oty
QQSO,*""’) irgh';,%lr_ 1t
LT/ P (perindic
)

Xo B AR
| X — A 2\Lby — L371E
?;{0&(»%&(@/ 0 KH2\by — |
\ a0 A 2 25 %b km .
;i@-’ /43\ W .

N




\)Y\\\ - \\ &

e ieie——

o gvau CXO\;‘)W( \e,c)mo\ojj
A shw—mm— P”"“"*"‘J fo

$ S ma_n}—

e —————— e

Su{-{bfﬁﬂ% ,5 udoga/é"rﬂ—w .

> T 2 o yie X vy ’\‘ {ac,\t\wg
e TWFD\/\ADJ@-"

Spacs Gt Tac/\fmo\ajj?@

Sryneture- -

¥ The s\oace_, Hexe, o
e witheand veriely ol

g C\TQ" ‘ \/)\)Z@t}“om
o yey | rex

\oaél,& ch,de,ml-»om ;7 C/@(\\.Y Wl
@172—3’&):"’\?’ 'H(\\AY/S}‘/\

|

((;Q;é\ a5 ron S\/\O cKiz,

Av’)\'f’nm é\,\)o/&‘a/sw

otk 'mm\~ Lot &wan@\

X %W@O:} Au.b’l"j»'. O\U\N\Cl’\ 0""“‘9

q.p_,](o (&jml’m@

Shyessed,

¥ Ino o/m&m“?f ol Al o PTG




Gl TR e

e N 2 e b A S o e, SO
- B

v "-"'_i'.;,w . ‘
,X; The  Vogtons Shurchuye. o 'g./pc;\_m, CJ"W .

\43 maa:‘a”oY'\ TV s | “"|'"h'3 ur..d" 'i"L\):JQ,,

K T 7 0F W ol s paces- croft  mMos
YQ.?Y%"——"\\”E-G)\ \Dn b Styuwel wre Ls lese thay

O /.

K Sowa .SPou;e_ Cm’a;H" SHru e fuae— m::\hz_m\-nh ard_
éA\Man?um
=> Mg Na-g) Um)
e —EV'\VC\Y

g j_;bZ—'f %’10‘&9 QPOKS
== bery\\ium

@S%Q\“ﬂ\m S}ml °

ERWKO\T\O Eo\/oz:gy pE
—')ﬁ ':H/\.cz. SoWY s od~ Fﬁmg::j P:Bwl'\za—' %
Salz\\ e ave_
= Y\\)\C_\Q._ac(
%So\cxh’

T o W Nea Pewex Soureex l(\as Foo

\—\ij - : " ',"




Type I =
j \ . ( G Pyeeren \‘\ 11\')&%\‘\31 O laltvons \

\T’\ .
3 o . .
Yeactoy healks A botley a  woorkir 'fg

o vur;\ h \Va§ (\f we W

| P L\}' “,\

j‘\U\\\A C c:sa ey ¢ e N )
l/\,éz_:& L‘D Anve-  The o e tion
C\./u“e;;" Y\CLQTD'K" Q_\," R Y Ly Yoo C.\j ¢ )

o —

THPL Wik (gl PP ‘\;“rfr}j\’

\
e [ &0 VrcFe_

Yﬁ‘u moe

KT Ve, EEE oo telleide
G/QLC\“‘K\\C_ %-L’-Y\.e.\'c-\.ba‘ % A \\_,;-t\‘S &= _Hn\
- ~ % & |
Mreymo covL(J\ﬂé P %ohm’"cdi leciiaty ‘
hse Jon %\ﬂﬂ-ﬂq’ FOLM

*'j?@. W\ jmcid{ went) j

Supplying -
Uﬂ) F Theve = o nead 9
|Stee \—j P& % -

(\SOT a\\wovn‘.‘
S\q ?&\A ?tﬂ L hg_;:me?
elo yenics 38‘5@»})

{ e—C—\\\]),&a,

N

Df S C‘\"\\/ O“’\\‘ij(‘_,s, ;

A
t{, F‘b’o\"e,c\‘ ‘(\,{u, S ClC_czaC.-“J'aj“}‘.
Jrom VB Dt ‘\m’““ﬂ S
X Nw e ¥ d-L@\S cuviumt 4% Aw c&
oYe. ety o \/\MLQ_QQ, omnd noeels

P\ wroniuwnw | \

g e du\\ng -- , r
- X ;{\Sxom\'f ww - A0 s ‘2’"""”8\\3 CWCU\"‘}JLQ
iy N Vol

i L4 ha=ar dows otV

s
DGAn e s 1T L ey




e — e
, o

J—’-"// LlYfﬂ/LW\j DY) m:»rj l‘f_u_:fg:f/_

LoUezz I’VCE zO\a,( O\YYQ——U X ‘(Y)Own]’za] u:cax'ﬂraz’

oy The Flak Fa,mlg o 3 AXI& 5’“0‘)>l 7—2@)
2aE\VT o On The dvum  pf S??)Y) S}ab,)‘ze}
o'z tZ/

Fmog;@’ \(\OW&Q_ keaping , Poves bo\&kp_rj é"aa’V)La
AJ)J!?VL%, e—c,\‘\\o.aa. oxe- ke Vaxiows '_ﬁ—ac}ag

Block &m oy basic o \\e
) X W S .

T ¥ i DV <

Prnany s Pewes Ehsteny,

Pati=rny
\aa_o{ )
\h L\ m&\m ___D

DLDc?_zf"—’

N . —=:Ne =% .o K M howamiter ‘Cordihening

c A venita.

P — RFE  ‘ryowmzmite=d PR -
7}( ot ,Qﬁﬁdmaﬁ o




=" 2. i R

k=1 ey

Py - Yecaiver powe?
A — FJoctrer

PT = P x Py i o Pr
A = \.o5 for \Mcd”e' A
ol =\ Vo bt Bmaller y) | MPYE—
| C,Dm?\fcﬁ)ﬁzc) \romsperer
K T ncdudles femaining  primary  PoloeT
Jor 3‘b’<z—c|vwmct) ConverYora i i\ Aol neey | lekorg
Ph — Howse k@z{)?wﬁ poLoey,
Eiii Tnclwdes  pooes . gor mhy,%mrﬁ
i commona Sub sa/dhuv)
PHe — cons\owmt-

\ﬂ?—r o PT

PH = PHD_\' \”PT

% EG\IPAQ, Fm’?oéz\ ocewy  When ﬂaélmlgi
b ] o Vernal o aukumiel Squinex |

’Wx \ -
| L> 2c) P he o e [poroe’
PE — Powesx 1\%_. be P?ov?oqﬂ—c\ by

bvo(‘/\:k‘e,YM T'\\\A‘a ecl rP/-S»a '



=
ENcoal® |
y o A
by M Total Prima e
r i B’U ~PO\DQ_D’
? e st bo Pr 4l
. oVv)
K (IR Pin bl )

-1)

164 '__ %! e
?]/h Tn j_apjod (’Lo:w)




f\ ’L\*‘%\w\&i conYro)  Owmd  orbit contre)

T calp\WE  ovientedion  w S})qca, s it
vnaee of e s\ &,
of e ea{u?))m:mk
sco. OF afkiruds

Ye«je:ﬁaél v W= o
%, Tn SR mesT
¥ wse oy Y 'FMP
Contyo) .
¥ A
oy entakion o3 o fehhna

S\?&w‘on ,
A Thg_cﬁidmdbamuL \org nel

= gqravitakional re\d of et
=5 meen  May ayfect oY
oller W akcituda

éﬁ To Jnd Ve Noyvtarion oF Sb?ﬁ /]m&%‘
S@Oz@ N vfzaJ,} Hese awe %ﬁwzoy
&;‘X%. \nox\ Zon Do Yo c Yors o 61Cmﬁ?F@%
C,On\'*(o\ Si\ama.\ Y La;z,vm_lf A wich ackvalis
e "{M\"OY\\W'& '\'D"(C(V\-fl. _ 1

A The— contol\\ Yv\a '\’O(c(\/\u & 3’9—‘@—&&@@?

by twe D
: = O%?js?ve— % rwdle. contro)

= qcHve ) Fde.  contral|

0\ conto\ TY\C_\\A_A-QA P poper
towayole e @it

cuth a&



P%Swe. 403:\ hélo_ c;onh’o)

N % '\'\u—« ef&z)\ \\Z S\‘G\H Zdhun 'j 4-6 @dﬂ ‘W A
| b 101 trowk- F"&k“‘j O\ Awmn on Pcc.; $a%/\\ﬁﬁé 0
lenergy. ; W

?k W& SFM SME \Zad‘bn ’
cp(av\\—\d ﬁYQD\\‘Q_Y)\' S\‘qblz:eﬁn%

* thov\/\\ﬂa ﬂb’e\cﬁ\f’mk &J’Pe‘“’b m AHE
43“&0\/\/\/\ \ﬂqu) Sh\n 1?—‘:an TR e

SFm é\n\ol\\zglfbr) 3 W\qmd V@QDQ% |
CDVWWM)@MDY\ 'g“,’&I“ “\@‘ ; ‘

AL\> el a)a: ‘ru:&«g c,on\rm\

* Tn Mate! \fednnﬁw/ Q:wadwe \“O'ﬂ?w
sz_ a«P]D .&A A Y%}D@MQ— % HE aV)(&szm
__\"m’cl\/\ﬂ-—‘, ALK drin |

nk W\avmm\‘um l,o\nglg C‘M c.on)s ow\o»

o sl et ey 5
%u&wmﬁz C,D(\\WO\ ’rDﬂTm PR i

?\f mow\’m \D\/\aal C_ov\Hfo\ ug Me@»
o %«rz@ Axis smb vz_qﬁn




S — 1

S}D“mn'mﬁ 2ok \\ Ve Cstabilizedion)

' '«ﬂ’ﬁé 2
%\5 . E\g\wﬁm\
* SO\&@\-\P\\L@ A¥e— ng.dﬂanfmﬂj loa&aw\ca.J

5 H\C/u&g@ oxies  owd  Then &P‘mm‘nﬂ

r* SQS(O < H'A__E&,‘ Q)&?/S .

| [T s rpg a&osh&?orwqj <ol
6%0(’&’ PO\’GQU;L\ = M - & Aaxis q—[?a,emﬁq ‘
% Tn Ve Apsenca. & a\%\-\«(bamce_%ﬁm-
e SalmWe Wowd | wainkain e eomeck
Airde Yla¥ve b Ve canth .

X When He dishurbomee avices 1+ 9
csfect fo owrall giming dobe @ k=
Sl e S spin e Wil doCgmmse owd e

Omﬂv\.lad S\'DTY\ axXle  Aigechon ol alwdm?/z—‘
% Tha lehurbonea’ ey be- 1O Number of

ol Z—XWnQ\ 57 Interna .

St T zakion o«ﬂv)fw?

y Y
A/‘Oaxdcs - ey
- | b i <Svmamc\'rrmv)
od=ion &o*(cfo—- A

T e Yo\ )
%80\:3?( *{EA{‘ sJrien Mo e—xﬁl‘/‘/‘é‘)\qz_& 12 2 Atems|
A YvomeeXk .
L e dubees oy e
& \

Tnhernal e movewent Of Mo <alz))T & puner,

Woto? Wﬁ‘ﬂg' jﬁ Aglely Q&LO ‘(’r')\ves e &
Ajsrurbomcas -

y



i umisameitisivac. . N

ggﬁz\\?ﬂ:

!}\ - gFYb
G‘Q’Q_g\-uhmm’\‘j b

F The O \\w wlae \rj}pe, Thrwslers OF \)dé

ar— V%) }\Q,, \,\,,342_:,\ b} \\“)C,TQ—@L-SQ, lLLT, éﬁ]h ra.h
ad B oghidh BT axis back b ke b

{oYYeckt R s ?M\ \—‘Oﬂ ] T@Qc-nu:)i‘lﬂ )‘C‘Dmm"-\
= Qmbenra:
>, Anrenna Yadlecsy

=~ 'DQ,S?L\Y) Shelt-

>SOIa‘( cal C\Yﬁz’ﬂﬁ

X Tn te epn Sebilimabpr SN ok
}TI&ZJ Q\:@u.\‘ o axté o A X emn Oyc)
oo B wed fhen W owll ale el



B L
X Ty o é(\ wohiona  andennd V& ueed Aia b

Wz ambeane W ue) bz VV‘--F”O”' f\)”ﬁ/mn « ‘Thls
"Ju (.'\,un') ffi)'.‘;Y) (f,m;tﬂ.f el f’(‘."Vh

Prves  Yise-
CS{V. iY@ \:!- W !’J:f(,_\ ,.1\ e

Aﬂ 'C”\;)Q, f-"—}? “(':\'CL v ,_q 0"
e Omtemna. LU_L/YIJ/“- tew .

c&a@f)"[ nns "q
x et abvove C@W\.PLLQQ (AL Q;:&MJ%\ N VA

V‘ nowy AL %@Q'Y.\'Y\(ﬁ //\A/C‘Q /i’fﬁu"iﬂé‘ ' }"’n’f-wt.&:lai‘f
cscary  (RAPTNY

Etﬂiﬁf’— - CE:)(V . 'C\“” »\‘u e 1 'e. QF)

o

')f;‘ flv\/\a—, 3 vaﬁ AXE. ' }[(j” ) {_; .llﬁ 2 .(»?\/V\c“ 3?21\4}

[ RTY ORE) |
g oUXTA

¥ Ml e '
(e\Yrqz. OF The cede e
78 poveweny o) e i le avoul Ml

Yol & AV A Yove£ iy AnYe nna jom]
Wee r), Fel axie moves o
omd L0e&l

)ﬂq wr o .\C-KQ_’(’,«,,‘.’ | ’\( ¥ c‘“ﬂ)@m?q’

f ]‘_)Cﬁ-:"--‘:‘ -\ »\) (‘1/ .“/Lt'

)‘Hin{-

Y\D‘ﬁf\r\
S Move wmant 63
jﬁo\f \’:v'ef'm\' e.cr o)

i

' j/ VV\CA/LW“Y\ Ve DNt

ool Pri nt

j % MaAinig

5c:&“é; ) } l e
| 2B XA

. “‘X ’ﬂm» \oc:&d. ) T’ﬁtf fiSelE
L b g hearth 8o e ST
i j:g abilizakion Uy, etdao r@--e.wzra.a) s ek




. — o) B R N a4 sl e i
S —— s Vs A e e e s e SR B S
B e L A s e e S e R A e B B B e B S v e

% body Srabi)i =akion

—}ﬁ T\'\,O_TQ_ Oy Qe,f) exals Stab) \rz;\ 1/7
N e vis Jor each oF Y 3 GMI/C)
7 AcHive a3 rnde ConYw) i3 Mzzé Ve

K The  Yemalion @\,@o_) W Sh&%cmw
bub v Yeacks \D\\Qn a %0'67@, o rile =
Shi 1+ | : '

K

P;H;l/) %

AXfs .

7K gv\l 0\&»\0% R—ML C&,\é\’mﬂscmu_ ]"O“(?VLL
Cawnde ' A& CumM;VO— : th:b“‘Zee_ae W u)hazj
MoVWie N ;U ,O\J“ Sove FO!Y)\- b\)l’\ﬁ_z)

/ 32,)—‘ S a\‘\/\‘(o\,F
| cSOYVLQ/ Wg e_x?u\),z\on C&./U\/I.\CQ_.-& AVe u@%

e ownleed B whes) & B remoe
Nz W\ovvuzm\-\f\m j(zsé‘m ‘\7 | ;




Otpital  caontiol

\

C‘,;\\\” O \f\.-.:\ \\\ £ -

ﬁ\ iM v\f‘inq A a..QZ'\”‘\C.w el s a cQa.ahma)

_ s
oY \“»\\ RS el \.A.Jh\\j P\nW\ . ,(ifl.u\f\c;vwf&'r:r&, oY bl

']cvl lowi ng ;\-i“ﬂ Wiz

Ne.  above &hﬁQm.

‘ \1\\) = }im ) ) ﬁiQC’ Yo e’_")“h“".'hw' | t"Q :

s 7\"\0 weé e ONYen) ;\Q VO o
‘% (:9\{\(\ S-CL\TO;. \ \ ‘l \n W) (‘\ Y b '}

go\‘\o e
}?O(\ )&= 3

f\!ﬂumm

\X '\ (\ \(Y\l)\

Pideh

> Rol|

Eouth.

e k Skablieed cakillil




FaY%H

‘ B y,
/m(?m)m

Dium  Stallizad (s SPinmes akell il

or i \nf)am}aﬂm @3) Shlgf}cm s

At Kaz‘v\nj a SFqc,z.Qrag\-k\W\ Yo Nosire ng ‘
mission  orbib & C—éwwqhyﬂ sor effeds
O Aiswbing Fovces ke O\mﬂ b
\xomé Cﬁa”au\/\‘ral—\m j—eb’ca_' ke

\

?i}‘ Yela ¥Q£L51ﬁ3§Y¥j =

—

3 PAs \Tka e a&icn-u&n. Lontrol [, W

o s0 \vafoﬁro/n¥ That % - keep A gaﬂb:\m’tt h
Lo covvech o¥biTal FQ:H)

X The el iph ety oy eaxth  Sun and
\Meon %‘h’o\/\/\\o\)\‘\ma\ yome_s, coonred e

P s | R AN Fem Afee Ohﬂ\m\ F%H]
&XLCEUMJQ’ oy T \k&&Aﬂa&ZQ tb Ohﬂ_‘cj-

Ywo S\n\D\ﬂ— Pomb. 95" B ©OF los %W




‘ o \“QRWOﬂ

x e Wiy A‘Y'\“H‘) o \3?& ol Mananers
AV wy \DYQC}{C-O— ,‘H«Lﬂ Qe
| . Bagk —wesl Stakion \vcp.fzdf\wgﬁ NIONUETS
2 . Novth — South Srabion 1/ b7 '
Fast —west clakn Keaping
X The .eo\h\\'\\i& At slowly 5 one o}

e hwoe %};\L Po’in’r,es 76 £ onmd 105 W
74 This chou\d Lok CDY\H’O\\@A ona ik

W Yesronddd , i ekien Ke=ping .

A T Ovescoms Hhig , An O}D})O(&TLZB
‘C\Wp_c)rch \/e\oe—ﬂ—g C—vapono_nl— ¥ IMfVJ’Z?—GP
ot salilie uswally they v Jea

* Thesge |etz Owe ]ov«hz;l Ohea DY
0w 3 Week?d . |

ﬂﬁﬂm c&wfjm\-ee‘( /\Or\ﬂi\—w&a_ Jor k)l
TR AR oaﬁ‘_"axm) Jor

TR S

W by G W

“ﬁ/l')_ L= Lot
Srakion KLBE% Manewvess -

e

NO]"H’\ — SOL\'\J\’)

e

* The— %(‘stona"ﬂ G ol ANt
n e \aﬁ\—w&af Ayecron ,’rkaao__‘ ey bp becawe
o We moon & Sun,

oF e qran ‘oltiona)  Force—
7k 14 W&o legh wnc.ow“a’z.,c}o_c’,’r\mﬁ gl
Onemga will 4o dvow O—14-b7



X e Szl P\qm& W ovn. indmcai{
oYbhiy oF akowk 25 & 27 \
H_j( Nhie \‘52—’ S Inclinakion  wWN A{}S)?ama,
= hovth amd gouth Sredion Kaﬂ—}a)\g mm\@
. ’t) T al)ows W Comw un\ = ke Fétjloas!

o nex : | |
A n a?&% . BuX Yhwe 1@7\/\%’@3
473 omennmd ok Y ﬁn'ovw‘é\ S feabon,

m{m\ cr)nh”o\ OW\O\ PKQF\AJJQ\DY).

kA SR\ G e agfedteali by Huasia)
oo from  The eorth  reflciions .
cogth oma exths

¥ Themal Yadiaion drom
veflecNon  ave Mﬁﬁ\y?cj"b\m [ A sredionaiy
go&;\\}\l- O on\:j s 'w\'n,qﬁeﬁ;} e Yow

v present n b salillie
habk amd thay mushbe

WOVZA | | A ;
* To Dlo@(a&z b <ol W \*@wlmma\mm‘

oloble envienmant | the Pollowing Hhings cve_




K we oF Meamal blankels
4 R diadion wiwsens — to yemoe Iia
e hea~ Ayom wmwn?cah‘m»%lab\

K Neaters Mey be. &uo?’rc\mw\ on  whey)
- Frows FOY\AD_KA oo Switcha off -

Neeld o meudu:\‘on \

X 'P\au:;; Paﬂ\owﬁﬁ Twe ovbib - }_gumc,fa
’FWF\AA\\OH B ez
7k Gend Pwd\oo_c&,& e el ov to lha
P\am,b.s '~ gPac,q, Pzropvtkg?on 18 V“—‘G-‘-"‘h
X Po&’i\—?m ) o.a\ﬁwb’r' oA med n Fain bl B
c;j' Lob ozt (godm ba ox b1t Control
= owxihvary pso pulsion wowked .

K Oy ent gP oce ot by OL&'”_“ALL contee)
= AxilEary Pb’ol\ouléi‘m alao QQMD\Q'

Sldéhs,wb& A ez

_ Yeackvon — contwe 1




e Paﬂ Vase e L MGt ,G_.,V.Qﬂl/Lﬁ_.-ﬁ_—.".
’PYOAMC_Rnﬂ Po*g’ﬁ‘oﬂ o A Sch_a_C_gaﬁ~ ,acgz\
ﬁﬂ \ PMSG’Y\%QM C.a*o”g,@ cugh ok acienhidic

e,)\})a:(;\rmn\'/& FEARY/ H-Wm?’@cn_m /’ earth |
opeesva ko aﬁmi)ﬁwuz_n\‘ ke })\'7 oD (amaad

b o G
i P P SRR PR e e
| N HU 1 \/ac_,khi cwvm\ g_@mmma’ SU)dij}L@?

\—N’_—_—_—‘h_\
Q TT 2. SLkbAgj,gs \»,QT)

U)DQ;KOLJC‘]\OH Oj” X

X For e Suecese fulr
ub 35’3}1\”)

Cambunicadson | Safm i e S ey S
W egsenhial, i A il |
‘/"f( T involvesd boﬁ‘h Yo e=uh LJeon ovmf

%\Dcnc,L cra | i | |
* The Wain frw¢\~fon’ oY
‘ ven belo W .

‘. Sprca agatt-

YWo N weant ovel

& X e
Vv
o8 b & | _
s SRR s - -qu¥u$, e oy e
2ce ”f O el ey
& o NI e
o /&jj' L ovne ge_c_\on




’ TQ,.D&L:\ AT \"':s \1 8

A
&‘-

3}\ T Lele ek N S|S Fewvwr ra et by
e salel \r\ |es , Hhis IR (\j} kv Qo Lok
%ﬂ)ﬁ\ j‘Y om wia 1‘\5 / aJl Saengowns [N‘i-ki e
W e szl ;t{ ol Y Fravnsmi + 1k S hs
\to, eayth  Shalion |

-}Q Theye— Ave- W Y
Yo SFCLC_Q. yatt \'a

Seaneovs 1 ey . Q?
| on | l’vmn;\"t)a' e

_— P Y e8suWya-

______,; \No \\_a.‘,.ac:w C‘\N\L\ A
CO\'\.CD\: (o) o iy I (S

VWA j'.tﬁLc.. \ e I8

P OV

uyveny R
I

LK &\ ,‘:Ff S }fhg

o B X 1 ‘"\
{

D Caxvent Avawon by

—= exifieal Vo \t=ge A\

Lommunication e clyonics |

cuvyent W)

=5 're,mfxm*ztk wve. o all e -.ix\.xh'a_~tzf].\£,,,

~:__—> 5\»a\~us bﬁ c::LC—“kC-\f\
Foxs\ Farevea: &

vord Yﬂj \red ot bl ¢l ewnd]

zides i fem X saikeh

N\
ol The Sewsows ave f\:‘ji\r%

'?ﬁ w &DJW\ j’t’ﬁm
Ahie LNk

o e wlewerl LNt owdd
Ve Adokor amd \-—ycw\xm‘l\— \t=

M \"‘(CMAW\”__ e Rate Hf&?“ﬂ =Y




X Te mainrain - A&

p % TR ‘ ma_/,";j..uﬁ.'.\m_u\.,.<_.;,;,.,.;,..-.4., ,\,.j‘_;,,,,:;,‘_‘.;Q,;"TPA_A}._';‘_‘,'JV-N;;_‘_‘;‘AA;.-u:L‘:-_;‘:‘-V _V“ S ey < \ s A ‘_ £
‘ f\/’fiah ceaygiert | ks NONKE arak%,b/

Low Qoka Yol U normally taesl . A

4 V&Qd il Col’)\‘roﬂea
A-k\rof Ctﬁ*r‘g
i pa coc\ivxa
G 'wa
X At Mee C'DY\HD\\?Y\Q
C/DL’Y\ be, MQA o W\Oﬂi\'OY !

e=th g}“ﬂl‘}on a CDW.}?LLPQ»{
S\ove OW\A &LCD&L

4 PUG/ ')Gln—w,_a)"zf\a M&, 55 “Yhak Wee <hobua of Al

k\r\YY\W\a—ATo\ﬁz\n &pﬁ\lxmw\gﬂq N



f \ J(C)‘Cl,\v\‘a \'—

)f TYOl C_\qma L:g tfo jYY\-Gl nﬂ_\k 'Fo(g')\}‘;\a\/)
Oj’ '\u_ Sodz1l tI 7y SPQC.Q_ :

X Tracking U very aw\fowm¥ QMY\@ e
}Taw\@ar m\m¥ OB\ Qmj% P)/\a—m— oF =

Sal\\\\z \auwneh . |
K We  Krow Pl wNerss 00 A \y bovmeek

a&k\\~u&q\ m\& Oi‘fbl)"
M C/W e
or o collie , £o Thy, W Yieca®S 2

5 ok S“b'\\ @ omd M

[ oY¥ec \on &) ca/‘/ua/’sé g

% The + Cad@)) i Fo/gx\~{“on Wﬁ_j LAk
NoYermive=a by Vo \Ows Lza\(,n?o(\mé
=== Veloeity 2 accole vadion  Sevisers

P¥esent tH Wa ([ Space crap | may

%RVQ” Wee C,V\o«/v\-ﬁ& WA @“(b)lf\
8y uesing Aopplas -G

oyt & ol ktonm Aeroyrmhe. [T

PO/S | Hon, ,
Ik *—\,La__ . %1 YV\.zst-S\XmMcmtg

trom @i Stedion Nlenna | A
i ko Qokesmine g o¥bal

T\/UL o(s\\r\on OfEle 2 e o5

L‘:‘u':_,;.r A M= - ‘ e e & o RURS

=



NO———— e Ll L

A
&

\ \ \\c: < C‘\\\Mc\a\\A -&H&\;.’m l:s \\&c\i“" ‘ ta | 'u>

. (& H Wi
MMake C\\a.\'\'\m.& W \t“‘\\u&l ‘-\f"‘f& orhl ovd2
\!

|

OV \\yx

|

%

f e contial e Cammgn e tton 5;\-*"@“(3‘-‘*3 be 1Y -
E‘ \k \ \\f E*"\‘ v \\ wt C\(‘ ’Tu \ v \\(ﬂ. Vit “—:‘\‘ka.\ L (lj'i )'Q nig

W gonis ek Noavamitted  Jom ke safellitm

tt\ B\e. & v&\‘)\ | \\.\ X \\f?;\_\ s
Y\} o e JAM Q\:‘\ O t,:ﬂ “-\'L bﬁiCQJ\éz‘gl

= Qa d‘.-"j P%\‘\O’"’

v The Nake
\\ -\\m\nm.\‘
S \..c_g,-;& \"\.\:J\ | =2

H& : c,.mhé \\'e,a"

‘ &
8 \\\s\\\ LT \*\\_\s\\-t-
:\ -~

& \‘A\ e Yy “\ o 8 Y\C‘j""
r ?'\\u.:\\ \\1 r\\.\_\cx \{ .L\“\\u‘..\\ \'6

s m__\\h 5 Qo\thmn«a!

Canhie\
b e

\\;\\\ \*‘a\\,\\ﬁ\\“\\” &\
v ao TOHM j-\‘c:\mwm.

W W & \s

\_'\"&é' \\.\ki N ;
X T 1Y VA& Yeee :\Q‘.".u&

o

CQ'B 3@7--«’:\—\ 3 '*‘)LQ__Y\ m
\',5 ”f\r\n &\&F_“ ; ti

C c\\\mw'\:\ W et

3 ec wE e
¢t eXel LL\'«-'J_‘.C’\ \

\km ““\e. CC‘\I\\\\.:\%\\A
WowseX e cw\‘c\ C3VONO Uy

\ "\\:S Y’; ‘\"’QL“_,_'_,."N"J
P X . 5o \h\ e anbae. YTQC‘»OO.S\S e 3

fake S OV 1 S
* '\"\.\ﬂ, ;e,’i...*?tﬂthw\A {\,\,\c\ hh I a-hﬂ \ihk

C\l o \a w—x’“ﬁ ggf\al (1\-€_;\ d_}o\ﬁ,) n,\: Com )8?11\")‘)0‘_“}}’)

g‘}j& ot

i BT e SRR



- %é T\/&/ bOtC'K\&P 58,5)7;”’{\ {)a’d\/l\CQﬁ_ conhro|

¥

—> cupogee— Kick moto ¥
= Ojbﬂhxc&.o- O\mb\ oror b Cor)h’ﬁl

‘_‘M‘V\ FIAEL by eS
= <ola¥ 50«\1_\ &Q;))DJWLQ.V\ ko

— 1)0\13@“0’ C.DY&\HC’””’L}-

C@mmun’iaa&fm Kcrj___ig?:—i LSLL%Q;rf? \'@-Yi’)

. T . - Erms ‘SQ&E\\:E ) e Conmmys j&%b;f
ﬂf }\a \ {}am\‘ gubsa%:}?am awuit T}E

imzﬁhﬁo e B A
O oraron - (gu)osafb\-{\on,

T{cpm/u:m;k' : LH ko

\?{\WE\Y\} Tﬁ\@m T%‘a;
cRCRAEA AR

. MH= - | oo




O P ST U R B S-S W W 8

N N MRS T e e B

w
£

X R \"“(oww‘oon&uﬁs condicr @3 BPE K
SM Ve PQWH SNE e nels ‘”‘"“CR @ .
Frequancie . | -

VTYOVVL:&FD ;fl&,o, weS
| S SRS

-3{ A a\DVDY\ C,on'vca_x'\gy L@ ‘COV'\\AﬁinTﬂ"\h {,c-*\ e

Vot S AR AR olp . ‘ |

& A Comwn . Sy ot Moy Copkain 10
\—\(owu, ]so ndlayrs ) SCwWia & Waw W\a;j Lale }*x\a.@_

K12 -4y menw;s ove. | wsed. . el
\“Kov\f\_z,[)@n&u | Ao Surr\fg_g\ Y })P Jromw
'\\G, Yece Ve Amreana | |
'a(fﬁm, ofp  6&F ﬁfm."\‘wsw&w L ‘3’?\/?-*1
- B A gw \rc,\/{ W\Ex\h‘& , Thia ey b Conyurled
 Jom earth dakion | & Fhak. ve allocmhmag

oxe \)oss\bb_-

, Fﬁf@é( u,cwlczj i(f: Nz L. |
Twe )é.vD oo boad o dor <. & ’:)W\A SQ::Q?
?j SO iz, This B A\)Y?M. _Iw\k—f, sub bou b}\
‘ e el vz oW
i bW oF \’WPOw&uf LR e i
,}{ s %uaﬂ bord  belowe=n chujﬁrtQm

(M=
BY Vesing v -Po\aﬂ =otion  Iwolakien
—%é \W V\@-....Oj“ ; \,"Ko«/\/\«ﬂfbon&ad’d \,LSQ_GQ lal= WVN LZJc__,

Aouble -



K PO\DLYY-Z ton (ol cobsniadin Ao i I

| o?Fo/s']&_. polan 37

- Azt
77% Foréﬁ" Some Y= - C—a’”b&\/t:&e_?y
Hhon O \F\fo«/vus}Dom;Qg_.r /l\‘ =2
P&Q?Tzc_za?. '

:b ¥y mor=—

Iz \?m,zax\a

4 Then henzoentz!
IR SR S C,ﬁ&'{mgl-a ?o\aﬁwR Then
(\ﬂfn\» \(‘W‘/“’\ PO\chTon‘l“Oﬁ (oY legh W

polaxi o |

?jé '\l\r?:lj\;i/\nm\ﬁm e }@,j'z—"&'zf‘e_.::‘ Lo e

s i

o 2 PD\Q o5

A

Wida Bowd 3 Wex: - P
Wide B e~ ] B’




T A VT U i el L it

/f‘ T Ao Feseivey Sechen of 2 HWFJ (
We wedm nSom} K—U’" z 4 ¥ VJ&A |
)f A A Vicals  ¥eco\ves Vs ]MOV'M Wi+
Al 0% 13w\a\ K2 Cayyet ‘ I*} Ona ja’ e 5%@
Lo\ mhovﬂmkicaﬂ.{j awotelmd on , Buk ak a hme
Ova. Yy be i we.

ﬁ The Lnp aé&b 't holee. 1o Crre oy
omd Qo it provides omPlifiealig Thiz 1 jor
Wee Y) ¥ ]’)OSQ. 6} OV@” Nda P Hoice P{ggan L
W e Mixer \avel |

)% The D/.p by  Lne Ui 8’?\/@ b inixes Sfag,a
amd YW Al Consiss b e asc)llalbsr,
X e SXa’VmJ O/,}) Ui ﬁﬁ’orn Ao Yﬂf)vaa’u

ﬂwceﬂ % e _Q_Y‘A( S]HQ‘?/E_ Q"’”‘fijﬁa?r
_]r)])\,dh T)w MU\MYPL&L)&P(—- |

R

/1 The I/P &Lmv&b/?t@f@’ B ls=s {B&E}Dzb’aiz
Hl}, \mommﬂ S)mea | C.Db’areg/pon&ng o |
\'b’wvus}von&a.n’ j-r»z<=1 ey

X Fwom Thie ﬂa C,)/an)fuz\s e lqba)eg}’
j—oom \ ’Hmro \9- OVV\A 43’2_ v ide I'LQ?: ,,H,)
OM en even o - fi"j @TFO%

j‘g )\m/s O\T’O’Wﬁ’tl%ﬁ-n}- UD)\ KQELML_K
a,;&jqu_m’r c\wmm _TY)\’Q_KJE;{E_Y)CQ_.




K Tha- OJP of ’ﬁib, Yo Layves ¥ fj""‘f@f) to
U\AS'tf)uk“ Fromn  Aba

povoed &Pﬁ Yoer amnd
<% &5

Yz g & '
r\.\’(.‘k’czﬁ L4 31\/;2_3(1 5= .D—. Q

T)cw() =% S =8

) ﬁ’(,\f\_\a'{ C,\{!a; Y12 . ) \raﬁy !
»% oo Gyo\akor VB conyec :13 s
- o e

R R il Ve \/\GJ\/ ) SR . /7’/3 s
(enYeld X7 S !

[ c:}\m'J
}Véﬁ rel ‘)TU}W




oS

. ‘ lfﬁ ‘(7"*{2’?{ YU t" e

S

¥ Fadh  broms rax—ia.’a’ hawe. Sef'\"jm&: |
}""ff‘“\/\.)w ) Cl/v%]‘“\ij';ﬂf . '
F These. [}mm ¥ O-W\?\iﬁcz&s axe-  poo ccedad)
\7\‘)) o\ C’\ng‘f’] \"\Q_\DT ' ‘) }- W\qj \j—-i)f\ch 0 \lil!’?(—l.j)l.c_
K Thoo evico VWed) as T)CB\UQ.{ D g
TwrTh (Trone \\iwﬁ. bowe.  Fuke “'“"f" ia )
Y In Yhig W\-‘L Q,QL o ))ze!_m fa‘UW\ M?Qm%
Cong i'rfs}{ng o a '
I Healo g
2. A cathols
i FDQ%{mﬂ, Elp.drwcﬂa,&



V-1l Safellile Vink Tesign

= Baeic Ik omadysis .
— Dplink. a\N\Q\ Town 1k :Dz%h equakion,
—_ FTQQ;-SFO\@ | psg
= ern?zsP\m_w e egfeets.
= Tanes Plaxic scintillakion .
= Rain tndmeed altenvakion omd Tokfevent,
- S%h&m holse_ V@mpe-b’a&um_,

::><L“m)/\ ‘&Q’&?‘a/‘” with avgd  Iteulk j—a'czé:r,

Ye-tse |

\

RBoasic  \ink D\N\C&\E\/%L(S__;"

—

ﬂ% MY\K O\/Y\a\ETS\"/S Qo Yo v ives PB’DFQIH\‘Z&

0F sele\\Ve eoquipment (amtennas  omplifies

oo vode ke
X TTWwo \Iinks &x¥e-

p link _ jrom i

dovon link — from

K Two Uo::ud Conmmuny cexdton . —4 | Thks

™ N — h\r}h
OVe. W Communicdyor) — = (

@WA v s
e & e,



*

Two ks are ook at e $

O A il
S\"a)ci‘or). , | | Fea wZ)'”\"D

OWNe_ \/OOL:j 'C_@mm\kn‘\m_[\em

Hub —Earth CC—‘, Ky ) Kq}
Stakien

LOO Com h
L e B B



%

So&l\\\ﬁ \)\) \n}( O\/V\& \&own [Tk amalydis
O\N\B\ K)ag\f]h.

7‘f\ The Fuvdaantal Yela/‘?:\‘onshl‘? Yor
RF¥ link Y)Q,U—ormmaa_ La ﬁ/\vcz_n 'bj

- ERp
Ao = )( )
N | b2y K

oy o (58 i 0

“T™his ean B Same. for Uk? link

v Aown  \ink | |
Bwe vwe QFexo&—\m Valmo s 8% ENRP

OW\A /T sa)o Vf\a—:j e Aljfesent,

C/ — Cayxcies Y Novee povoes wi AR Y

E:‘R\j zﬁwva&m\' A_/so‘rfoFiC— Raﬁa)ucP

-~

 powe wa &B»\)
. o ona offey
EDSS%J — Fae= .sface_ \os " SS:S

- Rw e O\M\'Znhq n o
: [?‘K/\S Q.Q;s\’zm nOISQ {EY\%;&UC'J:‘MQ

Egj — Nowe. Bomdwidth.



ik eghablishod 5

X The Communcatien Al

W araXion

VL T R .

bg?&ﬁ\\x\z 5 YejReed A2 U Henie. X
i Sakion  [Ink s

W%’QJ%’QA Yo o3 AD"D” link.

A Qygls (avniex . ‘_ |
% The Hun )\0/‘/\&“‘3 xeco_?\/e& al-

ezl s |

c}) _ E\RP (earth sm&x\og

9. .

ATY

— E\RP I:YTT
] 0SSES A
% (_\LY\ C&Q—C—\lkz\s |

B}’j = EE\KB._\‘,LQSSES:} +El%—} B0

¥ od=v _
) 0

EREOREARL:



- \ - 7 S

"’\ Pown \ink

C

£ 1 ”IY’VN‘J'D =g, Lesses) n\'&%;?l ]

N AN C\/wx,r\ "Hes g hawe. o MAX
oY .Qi-\\ju‘rcx\‘e_a\ Pou)rz_’a* O"&PIAX‘ / cgl,u,o, =
NSy NON \eey  charactesisbies

\»\ q\ C lhhorac bn i A e &} ,;,rlj\[j,, 2 mulk, la. Ceatrieg
1 / i
(

5\“’}:}« el |

MW P\,. Cayrie,

=

B\fb\)r back off
QBD)IZ (AB)

X ohen Mmore_ -H/\a.m e cayned Aceess g
Fiowsponday | owd if W Wigh podes anplis
?‘d\m{a&& Same_  Max. o\&F\A}:— poioes Qs Jor
.\\Y\%«Q.n_. C=x¥|ey I\\‘C Yesulbs % Sh\m’ma‘&‘&ﬂfm
exfecls .

X So b 3 Pmc\~§m—- B e iz
OFaa&-{ﬂﬁ poink oy TWr  less than ik
ZaYuXated O)P ow\A W}V K}a—-ﬁﬁ?'za\ 5
AL Pack off. |



st ——————

X T\m_ \»P\Thk G’/’%) <aph with ‘(B@)l.

), LR NEIRCRLS
C%:o] =[E1rp) , —LB9), \E“”‘S ’E:Sj +<61\R)
ECFj [‘FM ) — EB 51 —{KJ

i C_/No
b ] g
e, ~Foos) o5
| @)P\PSJ — Satwradsion  Flux &Md"\m Jo

g”"aﬁ-"v CoOXTVRD .
X ‘/P BO \zO\\\ bo S‘Dz.c—\j"\z‘sp “or ulbpl

Cx¥es o exa),-\ow

[erP], = [Erp], (&9,
);%Vo}o;[% +[AP_] ——EBQL +

Gir :S "D_{I“EFIJ



EO\\”\‘\’\ 5\‘0&\7\On HI?H‘Q )’DOLDQ_{ W\;ﬁ\d

%”\m» earth Shdrion Was % Ffovwﬁz P
Ycu;\\odre_&\ Fevoe.'zr el ‘&@ Hszw\&mﬁ F‘Z@%

\OS@

)1) wen | = [EYRPT) \:T FLJ E&Tj

EFFB“‘ T romamiL Feadley Joss
[Pwp] HPy  powes /P
[C;\T] — WTMM)’C\:@UK | o enna aﬁl)\n.

N

_* SC\\W\TOL\’Q_OQ P].H)q_ \8 @\VQY) A
(PanT,, = [Pon] (B,

S%PM‘ Back o} ( Bo), — DPown link

¥ BO ok te eauth Shakm UG oo

OoN any \oaCJaO:H‘ {ea(ww_man’r o =
gﬁt\\\i \’%@MFOVLCQQJ(

\ P_kq— ADVDY\ Iink.  caxmernc o e et
2 given by _



L/Njh Lewrs]) *E‘ —{Losses ]| {Kj -

N PT(&é\»\Yn\Y\a/ S\?(V\a\ TaovvabOLa‘e’ch )}” 3
neldad W his ==n.

[%D L,RJ &J @ossag Sk 7

@M}FV‘-&‘ back oS- \3 i "h‘))“l\\ A
EBO] M@Oj '\5‘0\8 |




~ ¥ Tl sl high F@f\aﬁnﬁw

T wTh

/ [Prom]) = Ewre], “‘rﬁﬂ 3\ TF

K The Sakuwrared 'FO\»OQ—'K okpul

a \YQ—Y\ oKX

E\T\O‘ﬂ & prrJ -—'\—EB QJ
Fink powes Budjel _eouakion,

* loss==  gor FRLImk L3 \&m}{ﬁ%))

H‘E Powes o Wo Yecaavey r\r\aﬂ b@@a&q@
W docybe) ag

BDRJ k:\&Pj E_DSSEJ E@l J

(*T\Nl/ or goumo,g oF less w s,
%‘(DW\A ‘SO&I*L\E \Inke B fip e space
\3\6769&\ “ﬂ dose C FS LL) . ‘

Kk The losses o Clear Sky  conditiong

O\TQ-—ZL-DSS ESJ ELJ ——%‘LF J_j +LM L:\ _;_Enj ¥

15
G\R o K@DQ_\VQX O\/Y\\"Q—Y)M Ca(e“n dg

Pr = Re,cn,\on\ powes” AB W
CIRP — Lﬁquj)_my.jéo\-mj)\c (oﬁaa\‘zf’)

Powes & W




FSsL .—\:xg,;_ SF:\QQ_&PB’QGLATYS asce 48

RFL — Recaives Fee et EEE c¥8 Y
AL — Anlenna Misaligoment los de

AR = Aanas /D\p,f?a L\bwotf))-}m Joss ‘5‘5

PL — \Dolaﬁz‘:ﬂ?mn migmath 1058
| §H/5¥zm Nolee. -
J _— ,\ |
% Noise- cwokure b T'M_Faﬁwﬂ‘ Wiy

Weing +hls dherwal noite  preducs=l Y achve,
Ong  possive deices W fa ecdves Zambe

ca\cwldared «

~ o
.P __ ho\f<- We | o
}: Rol F=iman . onatomb (-8 116 J75>
s S 9 o;\i)(’e, \"QJV\‘I)@Q;J*Q{Q_ ;n ko_lpib
B — Bornadwodih w Nz

kT = No — Neise epecival donily

. % M hO.\\SQ_ POVOQ_{ \X Q&.&O 3{}\\/{2"] g

Pﬂ ‘—:?"K’T‘QB”‘G-’

G\.-—aca,gf\n 6F e ¥ecewey Jvom RF ’3/10
‘5 &Q_.MMA ?/P



Pm eNNOC Noise- .
\ Qe ! Y
( H\'YnDS[D\A_oA’l :kf )

¢ j; \ﬁgsf@m nose 3 3@‘&1 aXe

B\ O

| K@V\\% M\r&“:\t y  the soxth gakor]
&AM' Y omenna Loss=g .

\ . No) Se

o 3\43 HONSe |

%‘no\\s&‘r
s e generares duato .
enwalion | when L { R
) PMS% Yo Hza%}m&flw
‘%B?T: TWie  Wowe- orenuakivn Moy ; g
a&*mO/S\D\mam‘a ‘6/93% o N
%Dh\qc,“?& eke. - P
. X 2low | = qalacHe  noe o3fect-




f

' rdlox Ao adions
4 lood'mrr&)

% pre & T Regrachive
haxve CO&' 9

w e tbnes _
Phere oM EQ— ghork ferm MA‘F"W cww\w
F\f\ada ﬁuc.\vaﬁo‘“ Phak need 2 =

m\fa‘mo
X A+ wﬂ\n szo,wmdeg Syalegt m\@Qb Q-

Savalion con experienta seinhll ron

1:5\\(0“‘;\0*—‘3 yYotadyon 8

X The clockvorne w We ?onazsPl,m_rc,\
\bgﬁr\wx with e earth's magpekic fild
,\‘UJCW\ZDY) w e Plawm_ o
Po\qﬁ = dfon 8 ey = D Fﬂ?ronqu\L]
f\fo}a}h\on ) '

*®

Varioble Atmasplasie  Fedvaction =~

——e.

% ﬁ\/aﬁajt—} on W The YY\AL)( ot Yejfad-bn
vorHn o&h}\r@% ad YelecHowns From Tha
%To\mé , oY Sexm coun w@akfnas]owt
wuﬂh\?aﬁ"ﬂ aJ \beo a""ﬁ/m &F elovaliy)
Aol \ow ﬁzctmu\aéo

¥ These problens ave jamiliar
WMicrowowe wadio omd Wobile 6’5@)@”"’"




N

{

Kain JD\@ﬂﬂ ==on -

/ )}: The Aom‘m;;\:\;_;?Z\— oF ¥ain u b
[ oXenwals M STjV\q\ omd. beccoiwse O ji= :
bQ—\f\o\NToux as o \0333 osBenvodor |5 (e
\t@, Sa’S\ﬁe_m NolSo_ \;‘Qm_'quk‘u'K& ]

* Ao Yan has  a &mf)ala’ﬂ?—-?lﬁ offeck
l/D}rﬁC-\(\ Cre=Yee o ol Fo\aﬁz_gc; %
bo‘\’\% FWeanr Fo\aﬁzgjﬁon anma a loesg
W e v o) ty Wit Areudor APGIGX‘;ZQ}‘%

X Bssennially  Be edfect U comme
dor poth inds of stnals X oo much
ag civewlay \Do\qﬁzak‘\oh. CTF com be

Conridared aa  bwe  dHineaxly polarizel

Wanvee W Bwa owad é,Dc:t_ﬁ_Q_ CI\A-Q\AXQ\'HYQ_‘

Wﬁqﬁ”%@ omdl Inteserenc,

’jn¥éfj@fm69— W“’*‘:\ ba- &“‘LT‘\V\QA\M

We eifect OF oM V‘”‘W‘”"*@"Q\ signal o
\ion  fF Wom Fed 513’1‘\0\ .

e YT 3 botly nevimble

qiven i Loidle mee_h)




¥ Deteckbility of inegerne e
Yopords on ke choyackeristics -

=D The_ Yeco) véov | pores el
= Tha SFE—C—M) powey A st uh=c)
OF Wanked cnnd wnwante $£?”q£3

= m SIDQ_CA*‘XQ\ SQVL&‘IH\/;)*\‘«X oF H‘(z
Sa/g‘rp_m. |

%é 1“\‘2'(_‘)‘2‘(@& Lx nob @Y)L\,) cglo;ﬁz;“ac&qbbn
W a Commun) cakion SB/&\”ZJY) ; Fhorma noise_
OWA A x \WV\/FQR\XM\’A' (Y\qﬂ o QJ-DC.aCJ\
ﬁ( M =X\ ex g \n\‘ejjﬂzrzn& d;a}?o Miuj
bYe- calcwlatred ak oMY Bt in Hg \%{/S’lm

buk convenient o \Mé—jw\ Point X s,
s The cmper bvel  may b2 calodakd ag
Gl PL;—\-GKL_ — L +GT‘X &8

C =€ —L+g, 48

P(? VWWM3\%&Y Powab’ B W

G T yowms M Yooy omizhna -/?af’? AR
L —



et L — F"Qe— s?ac‘_o__ loe g C&}B
. ‘
jQ“ Gyy — Rectoiver amlznna ga“’) AB

, B — ERP WBW
S \",Q,m Y\Oi L \”Q,y\/\_()z,{ CL} Wy¥e_ ,."

f———

O ' Ampligiyy
=) wpligiy | No , buk-
No '\\n G‘\¥

—

No owr = G . Noin
e _ powe AN ot = Mf\

No\\ -::_d\)'\/\?\)\&‘ novse- ena®AA
Ne ouwr — OUJC?UJF newe 233 -

Ng N k. - Ya |
e - 4 \

Aon om Yey) e

ier

Ta — anrenna Yoise Emvi)@ﬂum_
Noow = G-k * (Tat+ Ve
Te — ijp voke fermperaiue  Jor
W M\K Fier.




< ain V) Cla/_gaa&g——“_
AMF“?“’Q" _

R ——
‘ . AWVP)WQO’N 0 o
T Avpliyier ! i

> _L_Am{”jc;ﬁ _ G2 |

Ny

\\\ No/?_ R
OVZ—{C\\) %&\Y] = G)
é\ =— Q)\ '\’6\2- ‘

ND’:)_ :G“K (TC“TTQ,‘> J(-k OTQZ_
_N0|\. — NO—L
S

— k(Tc}QF\jTQ.l -}’T‘;-LJ

éx
N@:\ — )QTS

—

Vg ' — Sc\j/&’m.m Nolge ‘t‘ﬁ_wx_lbacrca}m?z,
. . G \’

| NR) - o
Neice yotdoy = (SNE) 1,

\7 o

Noowr =\ ¢ & =

TD ‘GOOYY\\\’ \fe::’\x?: h} ¢« O 3"’1";’”‘:("}‘\ {_N
r — Rollr= e

YK =



- 7= Space loss
*IH T'ZD-Q—C—D’WW))').

l\\Y\O-:—\/c:?_ "Hf\a\" ; ()OOLL\J{ ‘(‘%MW d"?fom 2
o Ot &\\a/\/\\‘ '[JOCHf\ wmﬁh d—mzépqc%
I No Obéi”ac,l,q_g Vlg_gtxbd e Cele -
\(ZJ' LL&’TGH DY C:Q?cha’ac_\.—%n, -

X For . wfellie  commn .
PX\W\QY\A VY\OJ\&_ ot 51\2,‘,\4\ \n&s ‘
| K EVN ¥ ro oles owrces of Wepy,
o TWOGTMF e cSstumad | a honcmitag
81\84'\&\ acﬁczx)uaﬂj; ovey . &(\\éfamc_o_ bz ~o o
QQSFW\ 2 spﬁ’—a&‘ Oves a lcurad A=
This jorm o ﬂﬁ@"‘-ﬂbh A8 Known

jféa Sj)OLC.Q_, \0&3 . |

’* Tor e \[&Qael i,éﬁ\ifofflc, Omfznmj

Jree Space  |oss e




Po, — [ema)*
L/Px Q"—'

Y
=GTR™
c.” | w  nexers
\X s VRN i ~ Nz
d/ T S}W = ﬂQ Awmm\ru%’

a — e\\é\“ow\co/ Jrom

a -—SPae—o\ o \\%'\ﬂ‘ W Yaceu

o= gx0° m/s

F‘KQ_@-SFQC,L P:CH\ lass W QQ,CS}JGXB—‘%

= 20 log (3) = @0 log (8) $H19 D)
= 20 log (A) — 20 M) —I41-P>

% For  OYhers omterna , ke agcovwﬁ' s




w4 =D (DT

—

AvAy 5= Arfie

T o dein aof \"row».amvch:,g amlenna
Gy 2t zw YELQ}WQﬁ Z

Ay — /) 10 - mﬁ@\ﬁrg Yy

J—OSS - dB = Po \05 _?ﬁ_
Pr

= lo leg (A"

. Arht

;20103 (>\3\ w

Ay P

— 20 10%@ A+ &o {Ua [Aj

2 — @\g \DSEMA%
b = A?G\.
/1‘




\JYI)}*“\\\/ 5{%\\’1§ aAcCcelS " a/w:}'
Ced); na, Tec %ni‘c] wosg

— MM.)LQ}QD() L ke plex;

S ———— AM\ . . \
o \hg’ ‘&3‘}“) T¥owmam) g aion &< fam
0™ Vidao  bped gt

““*S Mg

rg Vol Taba

P\IL Qrcegs FDMA TDmp <Dy
== PAma 2 pomy
— N e /gmmw.”}, N0 vi-*’,f;c(‘u;,zs
= Cc)m.i)rz&s?on
— e,nc;ztj?\'?on
:@. C,Oo\?n% Sche o g
Meddakion  and M wAiple xing -

P —— S—

=X The  varjous S)Zc]ha) 136000%”5 FQ—‘—‘”’“%“@

Such ag  encodin m Mo&, 2} 10}
g, MO g, combmm
O j’DT W\qﬂcﬁvﬁ ‘)ijoa’macg :;? 5

"/*“ e Szt G g inikal

\"(vaéni,\}b)m




X T ocard  \ova A PYOE
ocewrs Y owmalo 5)\3*%:«1 3 QDY)VU}‘PTD- s
X gl gigal o Jr=T 2hiyrad , 10 bt
CReoe tey Sulmczzjwzm} mv&k—“}s\a_)\fhﬂ .

T The oM st lovels @f processing
Qe when @ commaits | yulkiplex
N s St -
o bulk hamspost ak a  switehignode
%ugh A2 end o L'eo) "o g-om

ntex exclenge  carper (T

Volca pak. and Vidoo Signall »

& There awve \*3}3@@ of s ?T/u) ferma i
AVes Sam\\ie hanvele. '
L A TALF\MDV\D— éPcze_c}) oY) Vola sﬁm@)
2 . ;Da\)m\ &Far\a\s o4 vayiovg iwzzg
2 . v g\\T/\a\ roth bread cast
G[Ltq\f)—zj And) E\L@njerag?rgfolml'ﬁ
o The \,@Q@/\g\,wm 5?3\(\9\\ e o aund)o

; . % _ookH= -
épﬁﬁd] Oc,c_u,lj:j\)ﬁ a B.w
Ty eswks o2 clocviem)  HFnal

by talking e Yelplow veadad ohid,
acks aa acousHe B e e e h’amﬂ»c;



¥ Chatactemehies of felephon _s)qral

m———

/

K Bodwiddh — a00 —sye0 4z,
% Ndm“\m\ j\(ecsr.&f)aa?rg/ahqnm — 4 KH=,
* SNR  — o dw:

%ﬁ' fDS‘f\G\m?Q @C}Z@V\TL — wqyc}g

N Ttex fevencs love) —bo —brds

X éf@edn achivi by = 30-40Y,

F F@mk (Fo afxfefax(zfc oo = |9 46

¥ | vons mi<sion sade = 48 & by £blg
¥ Bt ewer ol =167

¥ Towsnssien vl ond BY oyree
Yol o= We clurackesishes jou
d&rﬁ)\)ﬁ:{-\ S)}jy\a)'

DATA Stgnal - |
X A)F]/@Lbcah“cq( @XQC]W@% hMYYLQb”a.)d
£})e_c,)\a) Oravactese fexlr and ‘lmo%a
ae Aaba . IF 4 classired inte R
W\ﬂ;\nam‘om) bowrd At ( £ Bo0 b/s) ‘

— Vorte band Aok 300 bl s 19 kis)

— wide bard ek > g xbr,

5%
.



‘{ T\:'.w;:\u,\ &w\\\‘\
‘i&\r YL f“t M
‘\ Ll { \\f

E\\\\‘(& :“‘*

\ R \\ o (1\

=N ) A ot

'\‘“‘\ N .‘:»\C -

LY

\ L &
Y\Aq N
\‘\

A e )
i” ‘I\\, - L‘\\\

L

\
."'1\‘\&{

V{c’r\fco K??c\l r\a\- *

\ “ \ 2 k- 4 t]s'
)% J '\» O ’
\[ hy L'-"M'\-(S‘ ) ) \ \ -

\ e Ry~ (r,xv\ .ot} ‘] \\c.&\ ) } ‘\ ( OWIYNEDE “:"‘\

U | SRV

. ooy
CAXE \M\n

N

\C\L_'o-»}’ WA e
i

s\t‘\\{\ !\. v
\‘Nc kY .\l\.* llx,ou

B b B
¢ ‘\\‘\]3,'

L
‘\\.n\\‘

AN
el S \f\""\\} o= \ ~\
{

b Aake
\m \\L\\',.\'Q\

A
c}\. < \\,

A J salle Wile
&\ \F)\ \\ EKL;\TF’ e lmn\,m\q

‘«\ \ Yo

ey e S

coynnie

T ):.(‘\ \A\ ;-U'} i L\;a ‘\

\ \.'\'h'\ -

".;“\‘ “\

\\)"\);s‘. B RPN
!
."\\n"\\ cLS

\\1!"

A BV Caz
'\ Yo \yate )“A‘J\

\‘\\t_\‘ Cl"‘ \o |1KbL

\
t\_\\\c Yy &

- )"')\)3\&‘\. \‘ |\(‘\H

A ) \ \ ‘\
A op\l\\\\ e C \\g,\.r.,\; L\u ‘,.(')’)
w15
'\'\ﬂ‘[‘-\)‘“) hhes
&'ﬁj"} 1eS

YAt ) LA

}OV\ C.on- \L yeniée
\m\-—\.\m ) SSION

~
\_3‘)\s‘a

\\L'('-‘ ‘ ‘H\w' & Q}

Vides :\U\L,)n_t\
~ N .
¢ (QQ \\ \ kC’

\eXe v Yt o !
} \CV\r\h)

\ u\u (C"‘\\ o ¥ e Nl
o C ,-( !.) ‘ B (e .4\ e s,_\ \ k‘k\_}
’L\a\ \\‘ . ‘»\]chzc.g 1

N \wjh (LRQ(\ :

?
i

C\W \:.\\\orl b w

\



x \E \"“"’H\l‘-‘i'v "/)'vnf" fﬁf.'/’““ A YLD
\('“\“.‘“ .\]5|\;\ \‘,-'\J“ { " \ Eoiy Iy '”}./‘f
A ‘r"h*" ‘\ ‘\\l'. ‘s\ ‘1" ’{i‘,“.“ "’” R l“.“"’;‘,,) (R

{ ’

G AT R R VI FPTRR TN VW WOV

RyR
[\\\H\f“‘

l AOWAR VYY) LA ) .""f"; ]f—‘ AA
' (

,'t\’ /\'\\n\f"\

( \‘(\"\IVl"'.ll)"t‘v'-“\") ']\-,'ﬂ/'/ .(;'&”)\},fl

\C c.\(‘(z;\\\\rh‘-.\,‘_.. ‘ l \ \ (4 1y \s‘f ‘I)U.\'/\lif’ ]

¢l N e ) /’Y)f')“'(‘")

\ iw U \1 )\ a.. ‘G \/u 'w)w;\
\1 R /\ NA , ‘l) \ } |A,\h: \H/"r\)ugrl} ‘)f»r)

». _.f’.‘i‘mIQo C hahy) o Ceenaien ( ac po)
(

\A RE o \ Yo t/l v\ (\ YY) /¢ \M_\dyfﬁ”'

/(\ A F\ P de mndiulat-vn | ,

X\ /] % '?)\ l \ \AL(;) @] NY I QAA 0:.‘.\ U '-(") L;: 'd. ¢ Ylo ”("l'.’&-{,

\/\,q,”\n::] X T)]\(“‘(QA\('\' Y Q lr\\lm\(‘m . ’ \/\ o

((/T\/‘\ ,) \l l 1,\(-.‘9 Q & :S )L m Oy n ) 2 L«\z- \/'(“)3 ]Cc)'
O i \"\ Y=

a\
o *-'.('.’tn.Jv < 3‘}[\01 ;

L/‘._-k_m — I W\ ‘ s -3t
" |

ANy 2
We

A Siqnal




#J)

K ’)\ \ IR ©sp,
. /,/ i \

- Z. SIS

o

W —\a W,

Jra= - Avnaln

K CPHV@n.kEDY\aJ AM Vs nol edftdent S neo ‘

B Frevism iy ko Inyormakim les  Sinal |

Casies  Which covisumer mere  hrenad miYed
POLDQ:( %

il - TM{)XO@A bJ aﬁmmﬁ Ve  axnoter
é’\Z’V‘QW PT’\OV o brewsmision .

K £y cawriey Com B2 recoves=s) Ly “ |
ey yow Yood i) lkes ; coleyen)y dere clHon
P@Kj_GTYYLLcQo E
DR =8¢ - ( Double =N ")?f%i?rf %

s omrrted

K  B.W =23,

% This P2 shpal ey o C\m\g e

A e \””T(j o a ckanviel  W2ING

@W\UFQ NoYec FHor .

SN =

O (B = @ as () )] Ae sin Gk e

®@ ~ Phose. avgla oF The cavoiey

§
-
f
i




K- Sc Lx\jr3§ Fraclod
AY) — modulatking Py load g

J a) — Caa¥yyey d-;ﬂzﬁ .

Ap — Un ”]ﬂc&ﬁh\q,\'h::cl P o ’a‘;,czd"

X Toa AM ) Ko 1) +1 @n hot  po
(1\/}01,0(".;} -

go j’)o") A0 p— 3,1 &

X LDL“:V) 1§ l’v’)OCQU\lﬂl"\w

ot % ?3)’\1?7 L; (R
3| ¥iLg \r‘\:\ch

. T
q"’&) = 6’? ST Wiy L —}-I) Ae Sin W, t

| & 'a n \
N ’W’lﬂgxda_hon ] rk&‘LX

™ — )

7}? | , 1eo msdudalion achleved
The Sffechie )y madual
\ OVV\/\P v Fude O+

< é’QYB’)\@f ’]g o k 2.1
A The ‘-)'D\-G\)' 57’/@)‘ | /?ouber A 2,,\,@,2 b
P — 3/2 C. |
C — POWes o= oy -
7‘Y< m S‘\&ﬂ_w o ’
e o aide band FO\OM AW?‘&"-% behoeer,



r

9 ZC\'?Q‘ A-QM, ]"
Np —omysrm YD\D@/ ’ )

o ke OM})D%)C
pal Thie 1olse vafg’aw‘g s @ DolSe fb"oq-

Ny = KN

Ty sy & &, ove Upper & Yoo
% 53 - FFS)\&-Q’ w ?O%
So=8 _ Z
R Fach oy Noze .?XGC\MC‘L MOA“A&&E gﬁm]
?oma/ |

S =8Sbi =k C/Ly

?}’ Fach oy Wase TXOAMCSL &mm
S\\am\ ?O\D&Zf

Sbuw =3k = k y

9»
7—\( Howeves eadh ol bod 12 am 3

OF e (dentica) moMaSerj S\gral g ‘
Hows Y © /_p (51\34400 fowery
Sy = 2(8bu xS, ) = ke

Feoy m=\ ovd cAR aye_



S _ e
Ny ~ N

]\_:X zz)\ \\@(\c,ﬂ M O‘CQ b\p&o.,Q’i\ C'h -

?1: R \/6 M d—ox com Yﬂf“’—a’c—\kq) £ah“1|3_
\Fonsmi L4100

=M La af/mxa)t‘z—o\ \Oj \/arr\\jﬁ\j e L
A

ﬁ@ﬁw’\cﬁ oy NS VI8 25 W amp
DY W& tessegs 5\\%%@ .

g

m on

X B.W @Q\;an G AweeY

L,a_ T‘@/ ‘N\M\\Oﬂ \ nﬁgy .

B.W = 23w (o)

o, — 3w
%\[ Yy B o '_C:_’____ \CD \/a
- I e ~N
P yackoy Jo¥ “\W\fn”wvllwm.nr June o Pre= |
zrn.fbifu—gj\? ;

bO—ac,OW&gP?rﬁ?rﬁ s‘ac/\”ob’ Jor oS
wm\ﬂl")""’ﬂ-




i X I mrorb Fm delivers MOB=
P 25?53 Mamnmt= $§ 2 {O!’

Pmc:?_vs o eﬁu\a\ Noise ch\:@r'

X 1y § J‘T’/m\ Powes s Unterm ok

""L\‘{/‘,\ [ i 5 ) ‘\ \ ) 9
3 éﬁwg% ’ SNR W ch/\f\ sz‘/’('

e \g.}*:z.c:_\ﬁf\f L R P
!

5 o
Jo \ower ‘\ﬁrep[ cgquc;mg,n zé

* lb ==\ C\j
{ \ == Tz {/45 T omee. A V=24 {7

W ~ ‘
jbu)\ ¥ g
) O\{Y\j;/e_ Oj- \fy,z,éQ' bﬂ/\/\.cl L—Vz_ca ‘./_,m(,@d 3
./ d
l_ &M Ina s s /Ckz. ge,wm.f)lnasls \/5 \/‘-SQ...{

* F7@—~ <= )|

L=

.

razie ¢l b= no QJ”J"‘-%M
ma = a;hfum b
- (j/ }D \\j Ov\m/F lﬁ*j r’ﬁ ﬁ_\ mjw
J fa/«»ﬁT - £ d/"‘uJ \-'& YQ’ ka\\fQ— & g :
| U | Ou

J
3 ,
)/T'\- T_h .sa_il \ = Fe&;«/P\wy\jj }‘zra\/vwmvsz&@}’)
b wead SCPC and Mcepe

'}(‘ _Lm M Pc éﬁ/sbm) m\&,c_\/@n\m\ F DA |
aze bamd ocuSembles  oye modilce) |

F/\/\ La}gz{\@.f/\s o

Su (B Y E () pow

— Slgnal Yo note sakio wyeite
TN d

FAy o

bouwnd
j- s E-‘c"v\\\fa&im\\ S‘r\%& Q_\anm)
Yms \?28) ’\“ong_,&w;l—d‘b)
e \/v?a P modudedsing Jr=q

. T



g — R F B ' WO Oj‘ MWQJJL_):‘EJ 5[7‘,1
b — Vo)co .S;WL] bav/éw{rj.'}“l’) .

p. - y hoise. Yak1o
</\’)L- CaT'n\e_a’ b% @(&@3\ Fu’)}@fzfjp{;

) W,PZOW/WJZ” -
iwu{*) 5o ‘/M}:

P — Pre —-e_xmf;\«.a,zfs
g4 ven oY

X ovex ). pexjormewia L )
. R i

% = <(#%.) (%)(%)E’Lﬁ'ﬁw

Te — 0 B cddibenal fades %ﬁéﬁ

E e a2 rien ©of hwo &Mu\
W e ord - —erd  ciyenit.

|

:D7q]l“a\ bFromemissen %/Shzms -
AdvomYeges O digival syshems >

/v\ah are loss SL(SCJ.-_)_P‘}‘,'[Q’;L =
Wane Form Qistostions -, cross h\ﬂ K L;E;SQ_
When C/OYVLPCW@A o arv\q\(ij \S)Z}/v )

X It e \‘bfovvw\m:)és)on yale. & | ncrEesay
M 0}\/@\ iy W 1m1\,750\/za? .

K Pnog stgnal & converied o At A
\ . SO VAN OV \rj)op/g o it

%{ 'D)Aa/]‘\‘q\ Sfa

X!

\/\NCQ&,O & ;81\&&«% ey be (o' b YLQ_G’? )




% CDT(j)\"a} LSVOch)’ﬁhdéz }fzc,)nhO)Dﬁj = LQ&K

He cost  para\ Tneyeeeszs e e.rjfic,\u"cznc_j
> CD?ﬂ Nz ) gfﬁ/mﬂ}é ase— SQ.C/LLB’I.&_'.C/X &

X j‘\,o_zﬁ\oﬂ?}t& G gocd

5}r$l’2m \UPQ__g »

?k D.\\%\\\“a\ g\a/é\”c,ms R¥ = \/Lge‘:» w  ScPe eu
Mcpca ‘95/3 e vns .

R FoPma , vomAa ave waed W TNTELIA
"LO/\"\/OCDYK.

K Tn i\&f&j;\‘q\s SePe yslem amalyy vorea
Jyz=t - &\a/uwm\ W Cconverted vl %TM)
j—UTYﬂ M?wﬁ EOoOMma C—@.ﬁ\.\\ﬂa \“e_c:,\”))’) )\7[’\%
C PTm , De) e WOM\\OD; &c)

9}’\: Tn MePe gystevn  after  copvery) o\mq/og

e digital  muwibigle it s e

Cornbirie) U%Tr\g DM

SOWCD_ﬁC—OC;\\\YLg' N
?QM & PVLLZCZ- ce=Na W%QAAM’\\@)’) e

CTYomes ) Yooy -

S0 ) pF Somply || Ruanhzer{ ] Erxel; ;




C b?ﬂa“rk\j f’ClL
FoY Zenvests Te  )e) biks |

@‘)ﬁ}”q\ms—':& CAM_Q_N ke ﬁ“/\@mh‘

/ ‘el T shza m)

;)é Thie bt sShe—em b | Wenca oo
JD\\YLGJ’\@ 1'S o =ersls . This Lk S\*req,,)
Hen eddedas  Lome c=wruier  cnd Hhan
4 Yroumamitlb=S.

) Pem cedar /Ao codor (3 known as capee

%l\“ Lz Laeae) W Yeconglywebr ks %)%?
gPﬁ/‘/\a\ on e Ye/cQFv?r\_z/ < o

* P camse Oj— cCon Vession Sf  own cumlfﬁ
b s o &Uﬂ‘{\‘mi y Sowme ho)se \Lzs \
P@‘MVW“HU RY\\'?(OOLACC’—G?\ o The Sl -
No (se- f&\ac\ﬂor\ Aoy b (,OW\T)LAE\J

* 6/\3\0';\\(\9&@@}

Z = ?3@&245 ‘

f



Vo no..a) b i er s \}%;
T \

NOHQ.J.- b )< Pzaf decord ::CNO-*QJ' b))?/m?%

7<Cho~0j SC‘J"“]DL”/%
= V=de.
B(LHLQMQH\Q_ R%}

Sampli
- aXk =Trg
—  Awmplia Decegip,
..,D)\/‘S)‘C)K o 4 _:;\r _ ’ gD,ra,\/i‘c}‘_rZJ >
L mdipE I \ Re cons s MC\éc’
S v“C}Y\a\ PV s
: _ \

Tyrm) 1
C__:D\TC,DU

oves We hanno) ,\\’ Fve dTé\‘oa’}vaL& &ML{%

C/\/kp\\f\ vie \ ioise_ -
,}i. H e nNce ¥ @ﬂ N\ O&-\\ Ve KQP@Q \’raz:’ S AQye- \,csczc:P

[0 o \O’Qﬁdv&mf glﬁam\/\ﬁ ‘s d2covieruck W
Pcan a;)‘za/m\ Vvoc k|

X Ty ' Ye-coive =< 3 re- 8 FUT-CQ o m s»’\ﬁnal w;-’rL,
‘\,‘\_Q \(\,Q,\P 84 F}mﬁ)ﬂa CRXC,MKI\~, Pe_xjozerg

W“jt catvon A A eﬁ\/\q\?zc:&bn o 1)
od! covtatruct oo pe g o« Fare) s a
el p ‘

o H‘m‘\nﬁ R g



!

$i4e

|

}

‘c:avw‘ Y\/V\(D\TY\S w Yem -

T L 4 o, MALY ST 7T, {4 /:[W‘

™ | <
e &

7$ A e C cwv\_[n 2ce\ox)
X HOANLIO T

L
=

] 0 ('\\/\,\.‘w\")x\ Ve - A i
s o P

S (oMMON )3 ENNNS Y o8 g);ezﬁh ST
aw compPavA! A

\_,&\») - WE\K\”@‘
B - %

w
D (\'0\ - YVL() 225167
Vou;c]\ /v ot
\ e X - C,Y.Q:r fé}l cS v




-

Digital  \ideo Broadeasgh = i

‘)% T he. DVe FK‘DJ@C,}‘ % | owm éld S
e Th Coptlembes |qq3 2 1S i Wooes
Jnchia) o ) ’
X DVE  oTwz = Pre vide & ‘(bf.fé’\fxz'o{;i =
SFZ—-L‘\\J‘FCCL/QZ_\)DM j“c‘( &_le\[*c([ @QM’,\_/S [D5Y7)
.t bj u_,&?-"-a' Sodz\\ it ,cable ) Tevves Pz |
MV Cc 5o voonwe- , Dol , el |

K S&Varq\ Sub —sleraRaels oYe
X Dve -8 (sa&z\\?\z)_,u’fnj @ psi_

4o My
2E Trp =T C'\—QX‘{%\’XFQQ — @ﬂw\__mmf;

% rve —C CC_GJQLQ_) —_

OF >m '—‘2@"‘15/5
* Dve actually & supporting  machanian,
Jor mpeg, .

ﬁk Ona. MPEG (Llye=m wheh Ve ods \f\fﬁ”LuLB/
Melonlawows dake  wan Shew) R :
Inotheyr WV Spowe- capacity cafq IR I it

A The Dw Shveem  Copgis)
§ s f a _weres
j—‘xe& \-Q’V‘ﬁ\?b ?CQCKQ}}S wWhich me ¥

A s g oo paciats duived

MPES  Shyez=am s



Q\M{ﬂa pur\gl L@mnrom% ‘\njngwmdg@'
7’ bve \OO\.CY‘G**& J—szmal‘r con2)S =3

/\@8 b&tﬁé C«af'(fd TY)\TGKY{\D\}J\DW
ol I bﬂb& Caymy Own owlex P\zg@a)

gO\OY‘f)OY) w&t .

X The poerak 1 shert crnal
A Ndiey  anmel  gukject L inlexieene
pvg  packer Jormal

lgg by | b BB

cen Su r\Vhe

2.

yredoen Reed <ob

In Solarmon

o j—ﬁb' ParT \lj Rlock .

ﬂé :D.,YB 5 ne - yor A’)?cybt\ v?ﬁﬂ_@bfaﬂcﬁagﬁa

£ oNn2o¥ =) um &\ww&aﬂ Yor e Vzsod) oLt
Fewsrmias 2 7 é\tﬂ‘) %A \,&Wzghq\a\ o Vi,

K The 38/5)@“‘ \yoismiba A
&Raﬂa\ O\\/\AI\O[ \/\NQ_O'D SYyeam ’ \AX\)YS HF DM
n edudaldon with  (on s b enaded) i)

C oAy e (¢ coFDM)
b The oﬂor‘raﬁ comyea Codling e hedls a2
* MPE oA
PEG— 2 B2y .
ouyte @moonZf

X The Ha/wzsm3/{tkaa/ CQMTZS}(& oy S
T ; o Y \ _e;)’)cocQzY ard Noamsmibby



U’l’d;
s
. | ) — d &

SOWCe enepds z‘rﬁ o

—

V) cz..c?/ N MPE¢g- /l | /
| )i |

—

—C l';;h Ne ) ET)CCA(’({

£ Mmux —
TQTYHQLKE—L}

qomm)?
C hannel .

| —
it R 3) — X-*"" =i a lfkﬂm’\ﬂ,)
% ny g S duoky  Becek
Ferveskia) Tk WA
—b,kz,\/\‘xs?on A IR REAE SlaY

cS\\ /V\al ~ ,
TN Crand andlr . 7 Gccoreling & Ja b

- ” lhz_ mom‘mh \M.L‘HHDGQ L:f’
OFDm modu o tion ( tesda= Oﬁ%oﬁom]
g \ ) T meons

—

C Wanne) Do&mﬂ Fleo.

* Awern (W;HVL& wh & Glahssiom Yb?&e_j ®
a&mmd@ Pb“%ﬂﬂ)‘ ciuﬁv\j a) Bz Pb’owj"ﬂa

X Then R sl B bonagited ;
| s Yereshial  pqemamission clink ot
Wk — padh ¥ecephon vorth \arivks -eclo
™ ~ N
| Canse =\ 'b\d veflection adlihve moise. ,
AW GN , Naxtow bom (o0 w"rcin - bamd 777‘@)93@5%3

e P——— 2 TR TRAT R




—_—

I 7 y/r R G 2 -
ity s -
5 "

——

,’ Sowyce s eV ZD@H)\,M egqfedt and e
Syaqueney  shigt.

% The veeeiler Consids o TV funey
Loty \ow  ¥oise— \eie) , Ghannel enecdos  amd
c&sz/mm&h?\mxex LoyTh Selece A\ Kamm
CLD«—YYWJ)C\’}')\.LNY\@ sng SOWYCa CDA;Y\a“

X Dve—T/h Sgnal caiesa pilet Signals
il (o bm  Used as  Messunvg
S\ = NManve) egHwalk-ion M
\rannel C_oyyetion wy o Yecsivad .

?\/\M@ 3&@\—@{\—?0\(\ = AN\ A
X Wz YromemisAaion Az rormoen

R |

/e



MP\L accegs - #

cCDPMA .

EDMA,'TIDMA )

% /\ \‘Yowu;ljonézo;( (/]ﬂ.ahYLQJ ?oa.&asp L) H a
gima& Fromsmisdion  jrom am  aarth  Stalp,,

Lz known as Sinﬁ/?a_ acce 25 \mode o
Cpezakion .

% A \"(a/vus}:on&g_f x;g ]Q:a&a_c& worth n’)or&
TNon  ovee Numbes Of— cavrmess . This
\/g KhO\/Dn e 951 YﬂMlk;P\p. S RCC 2 LS

”T\jp% o mwlk??\a- Qreeszs -

MMH

TDMw

| Tie Advisien

ol F\SL ACCo8s

TomA
Fre= - AT vicrion |
Yh\/\l)c'{[)\g_ o c28S

PAM=A-
SSmp PMLK&
SPr P2
Spechkruym Mulbpla




}JnK _Q*Vl\\/o)’r\’) o, Withoud

gie=p 1z b

X Toks — orbira)l  linketco BLee culhive
Sl on e Sovvme- orh B
X TrYer ovbira) Vnks > Connect fus

il on  the AiFFexeni orbiks-

)\ \\Z
f\fk—_pt_\j’ z{b\/ﬂSFof‘fﬂlﬁ/
RD.CQIVZX 1Yot
/ owmlesmnz j \E%jm
// R et E £
¥ s
S -
ooty Tpjanehy,
Ak H) =
Ml P Iyt gfﬁ»&# H ‘Q?Ca:!_’ /P
e F A
E-S Lryamvialhe,



o ) ‘ .
\MSIC@J Sab'l\n\;i sy bem - %

e—
Tahex UnK (18D

_LS:D/\[——_LY)%&Z?JTO\)‘Z@)’ SEYVI ¢
ool Fﬁ PP — ecng Agital 0)eo

o
\‘,Lk L e aveo OC)“ e eanil,
\[\/3\)319\ e <aEh g
Joor Fn\nf@-‘“&goao Km  diq Mate
>
S Salz |;
Gips  sala iz OVers o sk,
C?%\cn M)\Q( |



D:} — Nojice jl‘jl/\”((__‘
[Fj = o \08 -

T T T




PN 7 Feeq . Divisior m"\ﬂcf}o\udn%

2

= DM B a Yechniqna v whieh lwrgQ

e o Qay aAYe cgmHYLtz& oo

. k’@v\/\,&m;‘{%\bﬂ e R S\w\ﬁ%’ C2YNmn ~ L/)’er‘lﬁ-é
> |

ht o~ "
300-—3%[00

S
v
m
Chw 2 345 o7/ ==
géou%wmo‘qg_/i:h—\——
6K

Che =
| 2%\

|
300 3yt
QW K«
=2 Fadn \’@‘la/f\f\,ov\a_, o ga— oo ‘SW) s
roowdoXe 2 SN &efl@*(aj:a, Carb =y ey
=2 The. \NPP?/"(.C (\C&L w\s Qe COW\J)';YL:zD 'y
Foven e Sy mw&kif(exd gyﬂwﬁd-
=> The sab (orries  Jyes ‘ﬁjﬁz@‘}'&”

-~

e BERe, ;
=5 The WRP? Sde boumdle e el

Py Weams @ T

e
N
*o




—5 4 = COrenme) i p u@()

ATe.  fesxmie\ AL sz” gYO\A/fDA D
B8 ombind g gorm e 12> Chamis, g3
Gprot«f S M conshs Fs

Chranne) C=xch  oce
Ve v} Ph,xac,\

ofF = Voite - J‘faﬁ-
“PUINE Auba Bl m
o/p
. BW = o & jog kH=.
S?Q:zr ﬂ'b’o»:f 8
Ty constshs oy bo  Voica Jre=. Qnanne
B.W = 3\o L%IS‘E‘)__ KW
Baéfc, W\a,.g\‘* . -
o e

— ¥ ey -
Jrowp \_D?(“Hu_zr, e S

= Ty Conglsta oy Boo

o : B )} ? 1 o
chonnels . e = Seééﬂfi g /e

Mog e r

SupeE
=3 Ir v Femmel by FPm 3 basic
Masye ¥ Gveup . Th consisks & oo VF Zlemi
,:—:.)iﬁi olsvom Eiva' dov 3uaY«A band &/to 6%0;;[%,;;

lk =204y KH= |

! e



L )\(J'\C\\ Tiomamigcon  gushem

———————

-

=¥ D ?3'\ Y\ . .chﬂ/v\ah ave- e Yef)@ggﬁm’”
O] Thj oy i ion

=) \g'fnava code  \aoez oo ga/mbbls o2l

\)”\"Fo\g\f’ - NR= " L

polax R
i







\ __\Z_Yl‘,\_:_:_\./_ §°\Ql\\1t§ ‘QrP]D);cca}é;‘oiL,g
= IWTET ST |
=) I1InNsHAT

== e R

= mobik  eadr))

— M . =y
GLSM ) GPS, LEO  mED

\\I- LTV e g

= Sk Ve Newigelora)  syshen
= ¢;Ps —POs Hon locebion Poiineipleg
= D) fyevenia) gps.
= Diyec boosd cagh salte))
= Dgs JDTH.
ANTEL 8AT Sevies -

’%L\ T—N‘TELSAT ""‘> S)\O\/Y\GLS j—obf :Er)}’“anap:ib,’
T@D,Lgommwn?c.alﬂ\m Ee 3 B
C»x'&nﬂn hos  oves 146 \membes Countaig
awxo)\ Move. Hhen ko YnvesHng enh Fes.
> IVTerenT <alilhlis o), Tntieag,
I jvl\oujl\r\g/ Param)‘am
* The C—af/)qu\%\tj. o
¥ The No-qf Volce chahnels
X The Azﬂ/&)zﬂh life FBme ; ;
PR 7 . ;



A Thnlkel sab XNEs o w cauﬁlkaba,\
| s

g S
oYbh & \ J(\\,oﬂ ofPe.m s bes Ska%%‘om{y g

EAX "r\’\ .
Keatong -

e . e e et~
\

X TWTELSAY  Covers Pee M

eﬁ\ onsd
>~ The At\ambie O©&eean Yon < A& R)
= The Trdvan BQgtean Jzag\@)’) (IORD
= |1 F&ufj Fiiel it e=n pgj{on ( PoR)

RTTELSAT & N == N 1) /L\ Pl
%\'g (\—\Nl— SeryeL \o\\,w\c}l.ac;\ Fyom Od- I993

| o VeV 1q4b .

N1\l Sewsives -
K V\AHVLPA i,of aofite W The PRR CW"K

oo gox  \gs  Rewmewmding cervite € W Bag
X Ao  wea W YR AOR. ‘Hee V) Sanex
SoelE B nwver=o norrh ot sovd—h e
JF\YW o msa salz\\\ e "(am.ﬁe’& Jeom
\‘D Yo 5 y@arfcs &Wi)&\r\a\\\r\a/ on [auma\n
ny A\ g . '



f\

\/] ] ‘;} n EX2LY ‘\r; 2. j— 1

" ~ 232 fvo hio-

g W&y o)
F T has o DAt
A Nt e 97V a\annde

W Y plons. € b

LUp bs W 500 hwo— way Teleplon.
Cireuy kg Coy be C\C\f\?e)/(zc} o)t He Wee
T 0\;3?\-«:1\ Ayen) b mv\&f}yﬂi\c@%\bna

L NTE L SHT

SN YW — Vll/ﬁﬂ Conel -

K T+ wWas \amche ovexy Yoo ?ng ied
Feb a9 & Jun 1998, 8\ W ahie
S&hes Vuve Simlar acihy as e Wk
2CE | o) 4 \lje Yme G 1Y & 17 Years,

_*(—IN‘SHT — e lr\é?om_ Nolonal «del| &
S%S)rmq S Sewve e oF wﬂﬁj)\hb’jﬁ’@-
%QDS\*&? onavy Sadtlies  \awnches, b:j I3RD
=3 5“—‘}‘;\'&;}&) T \‘aulwmmun?hmjubﬁ%
MQ,\-wTo\oa.d [WA ooxeh amd  segcud
O Q/?fo.)f\\on_

X T SAT Vv \C’*"’%""r”* i = 0



e Y ¥ J o Y Ventwe 23 W
= IDGF\F\‘ Meny: 5 AR Qmoacte

- A ) Te&n_,c;d 1 on e Song
@/ . M /) :_E?’\A} o mQ_—\'D_,Q 0 \Daj\czt/(
= Al ndia lPLaf}Go and  Toordarshan,

N ANSHT PYO vidle Tyaune pordess
% VG\Y\\OVL& MA CC I ?;;\}EXM C makfu\
St ) ~
o <evve_ Y mu/‘\(s‘\éh oA compunl ec=lion
heeds oF :\\,W\A a .

i

T 5

C—’.'\’VSHT““‘ A %@ It sl llie Was Jaunde)
VV\\‘HFY\\ \q &2 buwr Cow o) d—\,\\j:ﬂ) Vo
m\ssTon) : 5

KN INspT wode a yrvdwbon Ardia! g

TBewiaion owd Ao \gm\gw\%&g ke ey,
o wﬂvm\cﬁi cal SecYoyxs,

INSAT 2 Sesies™
%Amo“a e 24 S o

'\?\Y\ \\7\7(, (DWY do C%" e ::twsﬁ-,— ?TO%G‘G\M«\ | 10 aye_
Shl opesation




X T R oo Carvies,” o VQ;% r%lw%bw
Rdto Moty CVheey  woyth Tmagin C"Lf 57{7

W e Wi ble co | !

g 165 1o n..‘s“\*\WD oM Wakas VCLFOM (57-%
L-'MYW\Q\G e PXDV?O\M DX Yoyn Ex& % pid

) gy
C)\/V\A XY X 8WW X%Dl L\.\:‘for) WPO’LHV’j)j'
\.!\“\ / )\ {? }iic,.l'{). ?9'1'7:"5‘ ‘ ' | (
Vs M m 2epyi) YY1

VO MC—M bd A YL CJLF

T lbeaked ok 98 -60° ek )org’}'h&

X Regoua meOw&qo

XK Al Ve Wm?m&“ ?ﬁov?&p Cevvenge.
OVex ‘OJ%Z— ot o) W& TeMan pecem 7 ben)
C,D\faﬁng TR\ | %afv\ao\\aﬁg-%\'\ ,B%“%Qn / Mald i
Nepal [ Sxilamka Jor wendoting Nahyess
Aoy SexVitesg

lel-commn L oy 982, .



VSH'T_t" Bleck m

® Mgy

{uplink
o
2 ()ﬂ\ 6(‘)\

<

P | Redud
CKe )
NS

Baselowd L BE T £

Eo,u?pmm% syt WBX

Mo Yo GW\OS\ Console. )szm;m)
C@h\r'm\.

_ % L Stomas Jox ‘Vﬁfﬁ gmaJ\\ C\J%eﬁ\’w(g/ b i)
ggfihm. The Faerd s toward @ven Swallex
Aee 8o Wore Wam \Emo g dieonaltes
VAT o onslte o a Wb Sreien

ohieh \)KOV?M o byordeasgk jac/\\\\:\j 5

) e YSATe W e wewwerk - omd



e W28

9@ 8 Y'Y\OU\DT \rtjw
L5 AMOVLO\\A\'TQQ\ Mss
TG )—-@\/\/\5\ Ms8

S . MariFme Mss.
G‘K\éoa\ 6&6\”&m Jos o la @VY\mV\.(C“tSVL\
X mobile commn e

wasg FX%ZY\\:QA [f)—

Taopy CEWTOF@Y\ CQQ:’IQ?(QHCQ, oY POS\'a\ OW\A
T commn | W Q82 .




Lo ] ' | Access ( Coye._ : S
Cauipat| | | D)o ‘ o | o '
. | :
o A a
Tht |
x P & \Qi : P—li’ja&&.u |
mh?o}\ Tnx\f h/lD O&KCJ’H}’EL\—U\Y& dﬁ( G(SM

9% W8er eﬁv\\\PYvuzx))’

% AQLQ/&g h/\/\)

K Ceve NW

7%‘ j_\ﬂ'\’zjfjm
X Vox Squipment
Tadio yres And  conivie 3w 2 noble
epaipmart ool a2 neble stakmn.

\ .o .
- 1 —5 e (shohle
2 . mobi\e 67\/\\an1 ctabion)
SV C awos e bew icD,m}%\rb mo&@ .‘
Contina @L{‘j?hbn Koy anad Pe;b”esaml CQQ,&L




N Vsor 4 NdbBiped  Hawo' IMs 1 (T nkesmeakional
Mmebl e Subsesiboe Rontiby )

'?F'EACQQ&S_ )@a‘"k} L va,\gQgg Yodio accose
ls Y Nhw ovd v containg ETs cvvel Bsc.

BTS ( Base “r‘maa\\rezr Stabion /gase

= : . - Staben
> i J WQ“‘—O& ONe_ &7 1\“55?,

> Contisla Mosz. nNne_.

. Leryice. prafile
' ' ‘&E“I‘j‘j - dyob |,

SO hng eoyhe;
=) ém?kch‘,yﬁ wuhlo J ‘)
) LBUY;-T—C})\QH & e_x}éa,n%} o Fia
X T e PsT (1) Tsppy

ABls — Air )t /}

A — a)T ';Y]}‘Q_qug‘l_ @MS Q/Yla Coye. )7/10

le — gqir \Ih)”ea’:}am b/w a o /chm_i\ |
irehad core n/w., |



Gism S K‘i\'@m ovey view - -

Base stalbn w2 swiFening
Subsaé}mn h) cub SYSherm -
SR —_-———""""—_’_ . &-




(7\‘7) S SH»EB fzm -

’X % {an}:wr’\ \‘r\jortmbm Ceuwn be_

O]J\“CKW\_@.A bf_\ e GPs !.sgs}am Ws ) (5 Hio. hOO
S(tj/s leys

|« Naw ‘\8(:{}{0") S (Lfs 21
2-. POSl\‘rOn CGCLLDQ.D.'FOH “:H/S’}‘QM,

\a%fﬁgﬁ\
ok S s serds bt

Tpee &
l o & A\ WY\CLC_’ . ;
.ﬁ,‘ S g HYYLQ_ @&qug;bn
2+ B plevioria Tngemaltion,
PLU’-' & —3 SQV\CQX O?fb”»— )
o1 Imj—ozrrvm,o:,bn
Y\ow??rayd
‘/\;\ \2 OY\Q) mﬂ-éso.a,&

m’i"n Yy 5B 19}/“@ Lg hmm’%ecp
% ‘BP% % codles ave Waed




R ’b‘w"h& wver m e

: Vo |
= <)y Ca'w.q.. —3 Bublie  Ueex 4 10078 MUZ- e
oedls .‘ 7y c"Vn&c'u M

= Rf C(\Aa ) m“)\;}--m\‘ PW J‘)HSQ,.

’f) e _Q‘u:" W)n::.:, e LQIL ,')a‘C)cw\mN\{

[Qg,]?a'—crt,\‘é . onée- w0 Weel

G{PS B]ock c\l\aaa‘c:ww -

—

l‘\\’)\‘tm\;\
) xe¥ — g
N\ M) Ja\m :D‘{QL B‘)
o Dok B} Mosfay&s | N7 wme
(D(Zmoﬁ\;&u} CY) - .D & PC\T\ )'J
X- code Cor !!o] c
2 oy Mecolrg

Az calll) e,
C‘//\ ¢oll | Gl QC&‘L ”n,?:.)\“pDM

@1 Qmﬁx\mf

Waaswieman) ch:,vtc\o"?m"?c- POl |
' coyyecions |Vobédy J
Pse_w:\o-b’mﬁakﬂw'

,> :
¥\_] el | Re cotves Ty

Veloc vy 2T,
N Corip whakieny




BV oo - T e
' e ‘
— - / IM&D N
: LLO e ‘
</ . \ . Gy R
. S gy =3
/ O¥b1} \L\”ﬁ@_, \ He"\%\\ K)Q,—b’)@a
LEo———)—o\D CZ_Q\(\-\,\ boo "lmkh’) | .6 o )& h,ré
oY) ;-
MEL — modium . | 400 —loeco L his
earih OYb - \ Km ‘

GIEO = G\e,o Sb&ﬁbr\@

TPy

Sbooo km | 2ty his




5 ﬁ __C,;‘ . : ., : ! . ALy ,\, i B R "-'-""‘"""f" —- -- ¢ . Y
ST e u s ‘“ s h.;:p;.«:k_;/ ._A.._‘.d_(.";;q,;ﬁ;.:a:-w‘-:,.“;»;m— 14 ., = : ¢ RN Wb fka ;& M’ < ijﬁ 3 Mu&..@.};‘g" A G

/i a\fm\“afg/a& -~

«.»...1
vt
AN bt ittty
o

¥ Sieple giownd  chabion 2 acking

X Ne_axlj constemt Yamgc

X Vewy snall  freg . shijy,

Dlsodiomtng, ¢ s &

W Toviaimiasion felay

W 6lder @ D5y, S

X \wwca)z_ ﬂ:,gm . Lpace. {pes
.)F No P:a\cu

COVvey «uéﬁ.




Sl llie  Nowiaellion] _Ssteny
Benidine -

= Enance Saﬁb

K dn e ase (,;z,?)at.n'ﬁ

% RZA-\AQLA De,\o/H/S :

ﬁ& Inc_'reﬂ%a:ﬁ (H;a/m— Ej—j:f‘c_)‘eng“zg.
¥ Incvecsed gedue predickbilihy
45 Ehvi\fonwsmhhj Bernaitels) Fm&aémw,

mg““‘j lero  gnss l‘rv\_fh‘vmn\al‘fon S}Tq?@
Tcho Sromdlard, cmd R@—CDMWW&QP

% 'DGHDS A\(\\ o on Vse G\}DP ¥ove For over I

Fe )
SMca 20m2 | (88A3)
Wide.  Aree Augww\‘c&fcn 835\’2‘m O")ﬁ%)
waamum\ri‘r\ﬁ G\ P

X Developwen  OF Ginss Crowd Based)
AW\—Q&—FM £yBr=m @gp@ Corinues .

%{/ . (}@ ca) e Drr,\%mn\afwon 58/5}2111 (J#@

X enss \b Qo?f@y/&\‘ovu- For ratend e

| | S e s ey el
o B e = o2 Xoox160 = {6 ML‘FS




Dyect \3{@0& ca»fg\f@éaﬁa\\lml % CZDB.:}) ( ‘

# skl varabé broad coul Frewinisg,
\Dt] W\QKYY‘(C] omenna. Joot Fﬁn}"‘s covey, L"“%ﬁ.
AVeas OF W eaxth .

X The om0 wirg el b o,
Aiedt tomemicsiong b He home has
: bzcam O\'{YO\/\V\/\A‘ J"ob” Wm% YWears CWLOQHE
Sexryite g )DKOV‘)\M Are-  prhowN XL

Diyech _bb”ocxc&c_ougF Saﬁz)))\tg gem‘/)'ho\

nel i R
alv\:{k&u Xe /V,\,QQC WD\ '*‘l&tu{)gﬁb;g
Lnresa Sexviteg

OXbital sw ¥

”)* orb) Yo Squv\ﬁ/ s g6°  Jor \m\ﬁ/&
POVO@K 2oz \\ ‘\‘(;ig E C_oVLg,\A)g_x?y\a i '?h)‘eﬁj%
\ﬁ J)Bs SEJ’V\\C—Q—& ‘QKL gf)a;aq_c\ bJ C-]ot’ )

du\‘zar;& Oj— gg'c&z\’\‘“\\_@ , Dac"*ftj- |

hDW)'P\VLq\ é‘(b? \“a\ Po(g'{\\;bm_& it

povey Rodoing > no..0F [woms oondas
0

Powes L 5) —bo ABW { 57 dew

|




| &

b

X 29 vromsporders wied) . 1
%ixaﬂ S22 aﬁ'e_,%mz,a@eh ;Wh,“ 4
DFe:b’a)r% ot e Vo uoe%f FOLDQK r=8el N @ |
2w . ' |
&3 By Aoul:\?va "‘—P CP/WO ") Fhe PDM,
W ne- -oY)- w‘)oar\c%-( 15 b’z‘:&“@-&b}
halg (810

I::K‘Zﬁ MQZ’S O\/VQ\ pg\ar‘fzabtbn ’\:~
X To¥ H‘f&\r\\ Powes sak\lies - ey
up ) ‘ 2 B 1T H
ﬂ( Uf INK ﬁg&{ . 17 >
A Down |ink 1 -2 b 1277 &hz=

X Foy mestium Powe? &
W Po\m\” s ponr o -

Wee o DPBS -

X \U\?\?n\k fez= — Wy o 5 S Ens
A Down Vink  Fres =111 & 12 -2 Gz

Sl e bse |
Wit a1 Yo

=y
\é
E
E




2 _BW vake Aoy A}S‘)Fa] TV j

-jt ’Tlu v ke For 3@8! ml TY W
Ve,xa, e pn pictuve  formal .

A Fov eq
; C_a\ouY/S
— |

TOTYV  as c:\rggalu&—)m jmﬂ’b@J&\

b
I 1420 X |4g0 Pinels

C—Dﬁfggs on  sromderdls -

‘ R MPEG 5 o GW@UJD .\_nﬁazmaﬁvqu)
SFoundondly OF~ or" JoN Sl @&O J TRC)
Hral Wndey ook job af A)_Q_J—‘h,

'8 rovindogdy J‘th rous M s oy :z;%

Slor i
gow;?c c:j\ m V’»\j“ Pichura., annd)

')ﬁ Mne_ - AYe_ /‘y%
Of MPEG, ~ Suel 4y g Ver=iop,
iRl L
MPEG ~2
MPES ~4
MPEG =7 .

M P Ee,




‘ A in BRg S&»ﬁ)‘am MP%,‘-~'Q_. 5

s e Jor  Vide e c_owufar‘zxs;'om_
Reve W\OB C,OW‘»PGmmLS Jrom
Radl ) blaa ) byrmein 3 convernay

\\\,\\73 LW T iown e CY) ongd =2 <hvomran,

(‘,cwu‘)om.n\"/o CC: o Qb) f

VoV [ e-2qq 6-58F  6-14 (gl
Cy . —O.lba7sl, £0-33))y  o°F %

9}( Csrm_’ﬁa”e/gsiay, e odso a"jqf‘?-‘/z‘bp
e wobtop  SSHniabie; | Frameg
Wi mPEg o M&MI\W 2K

~




Ry, :d‘st /

g8 = Samjﬂi‘r?, j—@
N = ho..op Biks /<

?V""‘JFLV;.

3 Re co oi&&é&ar 0Ny -
" \
i Fi)o”ff‘”j\ i o Mﬂ%
; C
| Tl (:R2P) NAdle
07 L)

Vs~ 1y s0mys

HOWQ @\(e'_ccq\/zzr- ou,bcvocuzr Un‘;)— .

T —
\

7% down \ink 8 )‘OJ" NEG '
2-2 5 120 G H= @Zxc_uﬁ&dezkcj

’C(/m}ahnq ik - e tover hory . The
leﬂ A—ef@_o‘bs '\\\,\l:; a PO\QY;'Z_QQ’ ’H‘-ﬂd‘
Ceny  EWyraln 2 1 Fhay \%i CLHCP Y3
Rycp ) .



\ 7R The  low pojee  block j‘o“ows
l'\fc ro\qv“»”&:e:(y coplatvg  low — nolSe_
Cx"v‘"?“j*?g_a’ o T he Aown  ConVey oy
Pral- convexhe B 950 L 14So M=
which 3 Vewy ,Su'f\*q)o(m, b Send
Via Y rans miasien | Pyes .

K The Yeduckoy W gD g
ﬁﬂwm by AL




Eﬁa’c’)‘ __to homea i?mcw)aax)-CDT@/

A > B defined ag W@ Yewphin

of gcakllN\x ijzramm&s wirh a /Demanq)

ATAN S T i\nax“v{‘onm’ homaz .

¥ wou bond (12 692) B e

K DTH  were fivak props=d in Ll
W 194k |

* \:?(\aj}-jm\ﬂmo/ \ZDTH_ (DAL a.“ougeép.

Axehifecrue - !

—
ﬁ
=
%
= (_g |
=y
T

|

/
- ™ \\3
)Won'?{g
|
N AL

g

\"Con Fent ¢aordi

\L A\
OB
c
>L




L\j}aﬂ <o ;Yj_ i

7y T Conbankss (32703 gt 0, Formvaf.
Suth as MPESG 2 ok  Grbary dabe ' gals
I3 & fovmal othar Fhas, ™MPEs 2 U |
Yoguivel  Cuch ‘as MPEG 4 , e video
Moo s B b trowucadad.

* T e , e
buk Ve } j‘oj mal- ﬁLg c oyrech
| TWIPWMe iy L . o2 A 7
Y %M?Yg_gy. .
Entsyphion i

QE; PN BNV amari&J acceLe
W\ogbu&mi— ioh £ Trous misgion — :

s The  contenk G then modidaled
e \’ra/m/sm')\ﬁ‘a—c) Jrom DB ;\wc;)})’)‘z&
B = sald itz Jer broad Q;:Lg}—ffa 5

mwbmm‘ 1 %
%TE; View [We Contrl, & CUsloney

v o ( TV Recaive only *) curtre
A LvB (Fow Noice bloak) S-author)ze)
are ( s Top @0%)




Conkex hn L,Q,M?Vﬁ liz i

* A DTH SQ,Y:/J)QQ_ me&m (zﬁ\mﬁg _
X \\c,e/\(\%lvﬂ m&%om}j Fvom =
onfjraw’ Mok oo Sfore- AN & ?Dmi‘r %
Content  lm cosromers | ~

\/}\Azp.@ ’Eﬂm&@/\? 'L_N CCO WL‘FY%SI\O)D
-}% A video ce\mho}— b H,MM,"}#P
1w \NV\C,OW\.;FYZ%SQJ d’Drw\Q&.\ ]\N'Q—GH—SM%
Ynove- bg\—é 2% LL : | |
Q wives %’ESSDTV — ra . Dzrj—xnlﬂ"f\oh TV
2 FOTV — High /e ey

C )= uec?s-é,,b@




