ComMposITE YEDEo SIGrAL -~ @
O AN Yt

mg PN TV, p;‘,c{-,urt'e Sr(jna,l (s aq combingtior gf
mu ltopit Stanalp -
Li) camertafiqnal - CD“—“"SFO’?”,-’:’" +o0 +the Vartiation

05 (o h'ba of (‘]:‘,veﬂ ch{:urte;

U-") SJm: ronigation PUISE - To

U”J Blanking pulst = To make e tead

shpe i) 0N€ Freame -
Ly 2 TV, Theee ane 835 10000 0 ds, 1 31257es

> one freame &S divadea?s
and 325 40 635 [Enes- o
Ly 4n qet el from Lt0 31272 33%1 j;;dgo;fm
Lot (i e ( 0 aqws) b et Coure)
5 Ao 3000 : ) Jivide
L’)T_%"l nd fleld rom 3125 o 625 [cnes 272;’70’62’@{{-@:/&
i t0 trace (2925 (Wnes) (31205 gosj

preovide 3 nchronitation
ec yincible.

(20 (ines) (605 to 625). -

pereendit v_ . el /75JACA{CDHLZ/&:L&9/?
c.‘J%‘ﬂﬂﬁl Vmax — ___}E@iéi%_lf__—— —— \Jj

3 s L R i

3% Range of Vedeo CU

S:l\é tanal

'%b |2 &7

Qg8

T L—/‘—,’-

Q v P/_”_’)ﬁ
T teme (4)

Ly 1§ 4he Séqmal Es bmaght“*: then 1257 of yappass
avatlable similarnl ort clar kest £8912)  may 2
T8 7 of Yoifaqe qyatiablc « 1Tn betroeen ). sy, __:,1
T57 ob yoltege LeVe) yeder sipna)  vortase
Cange exist . 4

L5 15 camena Video Sf(jna) we sent biahKLey peise
a_no{ s(jflckrcpns,za-tt; ‘Jﬂs.‘.z?ftﬂ!).’_ft\:t '},’a.:)q

7 /JU/\_C;{ » :}L_
s Q;H;chg, F,(_ongJeaJ e bedwee) FS ta1f:ay; .
Ly 2 cation 6hovid be maintained €0 te.. Qj:f?iiifi‘é"

.’
f-”‘?u'/?

-..:'- Il

5 . . o) —r b ! » ,f:n‘f(‘,/;’ .
0 p hen C_')b{: ob < r(lpmrt;f],,:_;_&c, ~J rten,
1¢ pg ratel? L—Lf th S etund / Zation
=504 Yaitq )
gc

Scanned by CamScanner



15 £ ratio <j_£;’_ then it Wil be cost 9F picdure
atq .
camerta i@ﬁ% Ly Lowest Amplitvd € at (5-5y, t§ADWJ

SRR GeeT Gt ob Tt pictures > Highest pyzy tucde
at 759 5 ghows darcKest /ma-é o the™ pleturee -
L 2 S‘L(jf)q,/ Transmission ts dont %7 n/(gjafc:tfe ﬁOKCL/Cr,’-&d
Trccwsmc',sgi 0/] -

o Laontet, aiannig) PISE 1 L3 Horszonil e

(“- MStc) has 3 pon Lo o |
@, F'ftof})-{; portCh (15 psec) [91(7 back initiated weth

¢ .

an[:l ;gfén -L':’/V[:_é'}z)cércoﬂéiﬁt‘:"’? prise ‘@.;/q_gg QEJ’?‘:A”M%‘?

L done 40 Tranemittet 12 RELLIA by ,bu/szfj 7
@Bq Cl\ port ch 65-6(‘4_\5&,] Z:F!J back C_Wﬂﬁ/d-ﬁ@o/ with

black Jevel

At the end 05 FLRSE Feeld vermtetH:

(s added gt Cg,'q_og {0 ggé:j L&LE ILAQ—QJ -'Cq/ e
() At the end of second £leld acjaw \{en:ib il
prist (5 added at Ci«[—,o 3-5) @5 (me,s). '

@ one vetical spe pulse 9nds at halF e
berioo] and one e at Fur('zw@_ ,ueru. )
Vertical Blarking peiod ()Tt cs the Pﬂftr_ozf;o/
(ﬁ:};\tﬁwwmc/? Paﬁt}”te E;/]F'thﬂtctta@/) &co?}ojrz/»ﬁ
supeesced and Fiygbatk mELMACE of fiela

[eteel

s nitiated and COMPIEET 0wl be
@I«E Ls of Qo [LheS dvrate y
— ] m con
q0 X 64 MSEC = |-AEMSEI o by (£ Erectnica

!L-—? Cr’?/rl/)g_r 6( e V". I,{_r\(_} & ‘}' N af .S Fr‘m jMJE : j.|lf(ﬂ.ll ;N_m . rak,

L:E: ”q’ f{)[f'."r“ "_.PE'J/H-IEH(E] -f(' o {lf }‘.{ Cl' €A N '. )

— [ o L ' ~t ~ O ryt Ve e LD .j't-—— ’

(”. Lenes ¢ :Hm("(f il r\/ camera /L | .\_‘1[ T‘

~

) Z'tf}-h['(,;;lur("f{ S'IHC c(J-"H‘/ :

P
{

Scanned by CamScanner |



Ly Three€  components o compoc e Ve d e rn@/ Qe

L»,ﬂnc;t( L“ ‘;_\"l_[nc(wl,..;n.c"z L/H pulses - (ff.""{'\l }_g"(zm 'M',f},h’{ /_,U/::d:_
Hori Fonta) plankds /)@maoo{;_.ﬁ Ly 7, 05 )Darc,{qf
ﬁm dv mwm -GJ’M pulse &5_ cn<eried.
L7 D Um’u}j T pgru',f)d = @ ,CH chr\c'g. C’q&toa{-_ﬁq’ cm;i/
comreted . (2) aeam cotoff by the bREK (EVE/
amp(ctude of ycdeo && 4a{-
L= HoniFontal g/an{&égj /)C',/T_bf?d
=09 X b4 MS

— O'WHJ H e
H':_ééﬂ-{_g

= |2 HS

HOM Fon tal e st Ly shont puise seat
S~ ‘ e ‘ ¢ /buz’ga
Freom Tranemitter + Recelvests L2 5

L5 veed o S(jnchftonigﬂ Treansmettest and
receyen s | s width — 0-0F X # =007 X 64MSec

= [ F HSe cond
fFreont

Woth blanking  puise put b follows AGLer ebout
A of the (ine periods This Short periéod
LS calied  preoat porech.
2 Eront pomcﬁ::— 228 wedth H=15HS
GQCI\FWLC}, — L At Hhe blanking level allo« g
mwc\%\ftime pore  reedreact to be complezes,
L«-—?Q.qa ?Ortd) P@rci,ool S S'EMECW\#' o 4
> permits time  fort tht porig ehte/ TLMe b2SC
Circuit o revense ol ;{QC’CEC”? of curteent
ore the inttialigation oF JSeaming for
next time . L ot preovides “‘/’}'C]f"’dt’- o/
enaples fo preserVe tie DE Cortert ol
picturte information at Traasmitten:

gcond

|

Scanned by CamScanner



[y Amplitode = /g[rm&id} Level o
o A ;{ RQ celyer EI]&((/]T {,‘.r?_lf'(tl ‘LQ (,/]‘Ofﬂ/»f’_/)of&q-é ,)b_
.(_ﬁri‘ /) ( c{_u e 7 s L /[,”z,.f. jp,,c_{'—ura? dﬂi’*c{s
foprilifed on Avtomtic Gain contreol (Ag e
Cinevit @ AGC CErcd Lte  develor Aoc V’Q/quﬁ

preoportional Ao LAL syqndl  SUCHTh picced
vp at the  antena. ‘
Details of Hontl Fontd Leam

B oot T

) & /J_S&C.Mo/f
Tora) (ige peséod () ~7‘; /ifﬁsww'

Hortifonta] B [a1 KU}J > U psecond-
HotéZontal Sync priss oy MSEcond
Friont PDF(_C}‘

Bacly port ch
Vartizel e PHES
= X

Scanned by CamScanner



P P > P T T X - /
(n t0 Video & done h"] l(_;cm/)mﬂ(? prcocess.

[ysmallest parct of 5,_[,’{:,),“,_ a It Coy()/h.’.’o/é(]
(f‘, ﬁ.{z betam (¢ rt CfCreme (:/ 0. [),_'X()J(L ' ,
L> f_]()(t QS[H?C{ rcatco 1’13 Zﬁf'\/umé'(f/f aly /)f:/"t"@/ﬂ cf) bpri—
Lontal (ints are (4 th {imes compasced L0
: . o A3, i
/)b)(’ﬁ{}} 7] V[’IC'&{,COJ “j/)c/J’:_/ ' )
L5 for aspect reatio (g1 [Amber 20 P/ng ;
o i P a
hortifental (ines are (_%:_) th LUMES. LY
Pixels o Neretical rpep '1 ’
Lxeds Lost & Vectical slanki] = .
P Xf WWW C,Q/)/?(—ft?-) CO
LSS we have setn n interclaced & o edive
cirest field of yertical ¢race 2922 A Y Vorcks
i2nes are therce ond <) penst feeld o “f

tetreace go CnactcVe (ineg  aite Lherne - $milvy,

For. s cond Field ok yerct e f”‘“i 2104
194:5 active [tnes UK theste  and ) secons

. nace go cAactlve
FcleIoJ 0t yertica oy rtet -y

[ines arte Chere y0 [inec ane “EACSE
‘ s petive (€S A -
Lﬁm one fftil;ﬂai J ‘iffq - 750 [’f D c‘/lQC'&"— Ve [c1€8
weth Vertti +h yertical reet race .

r peme e “ 2
e SQD C;\ufc.ﬁn Vercteea/ reetrace , pexels @ne (o5

o o crepee) LS blany | ,
l’?ﬁ% :LJm-Eerc a}g active tines @’fe(jweq ; —ren
Ny = Toda) 0of 100€8 (plg) — LnRetEVERIS( z)
. —= b5 ~4o =585
PExels tost due 4o Kest effect & O Arnigint ol
pixels LS Lneven and random én aatvre: €0V
Scannc preocess , g,(:a.nqc"'? Leam Mﬂ MNESS  some pbff/s-
in 6 eneread s Fo. ok péxelt ant rtcfpfcoofuced c{wtfﬁ
scamd process, so 30 o0 fé,l’e/,ﬂ ”1%7 jﬁt 15s Tt
4”“—‘5% secann rffi(‘}' Th&SE_ffEc{ S refe rned g
KC',QL ijCc{.

f\"’n\\l“\(ﬁl NE{“ "n, 'I”V__’;:—/f > conyfereclol) ok /é?};'/; bLar

Scanned by CamScanner ‘



Ly g0, The Nuvmbere ol active (éinec 4.5,@;4{{(7 fCE/chaduc.r_“’o_
pi,\’t’/ﬁ can bC C.Q(C.UZQ'&("_‘?, b mu{f'ifat:’ld QC'&:VC&
(cnes b Q K&f-f JCQC_&OI'( (K 5 WAOSE “yalve (5

Choes aegk " tio )
Lo Total rggxé,:g-_z?)dm V-ﬁm{iaq/ o tec ") K
=5g5% 07 = 419 Active [ ine

ResoLY Tton '~ U)RQSOIUtLD/) means a_é,;,{c:—%] o déffem%%

cvelle .
e qeamﬂg s BER /Sc.ue haye alreadydlisct-

"1y 1A Groséd ¢ ruetvne o TV, YE & C
(’) 5584 thq-t ho;(ﬁ',z.oatqf fCQ-—CO(U tbﬂ,o LS alwX 72 Aéfc

' in TV, BCcavsl, pomizo~
th ot tical reesolvtioy '
n{:a;}) Z{cimezpsaon Eﬁdftt’.qtﬁff than Tt OF yertcca/

dimenseo - e acyen by Ry=MaXK
Vertical regolv £t L'c'(f]"vm g Ry
Zseexe =40 L ooa
@ Hore ontal reesolvtios e "Wf aji};w XRZ/
a:waa’uﬁ\wwﬁﬁj éﬂrf;g% 3
@ ResSolution (S afwa e,xpmesseo( lad verctcea/
Bﬂﬂfgiﬁglutcio/)o 5)(3?.’“\ le i~ [o&op , Zi0p, “f‘}P;.llfo/o,
TH '~ Randwiolth meanc the higheet yideo
Frequency nelated B the tome o) inseamns

two nearely gpacee] plrels . ' ~
Let Ry pixel? ceanmed /gfz tsecnd §0 2 plrels 2rme

Scamed N [T=2t secwnd L Qanc}w&s&h::rl_: R
R 2L

e JT
C‘"’

Ac smallert (S tht SLFE. PE}(EISJ (248 wovldy be the
aclfacent Py 2lg ,

time fulkea Ceanning wo . ‘
bettert E)KH be the JFQC'SO{U'iLLv} and Atong_g f'lﬁ(-?“ft.
well be the bandwedth:

Scanned by CamScanner



\ ...._\m.\\.“mo___.W\u\nl_ j‘\l\_.
L,,\ commmwuks&u@
&\\ f b Qn:u.\:u‘ <
> ¢ | e d
o 2 D,
3 Coids20
<, = o 5 a7 X, .
= 1 a755a W0Wa29( w3 ( H&E:Tc@@a
$ o E _ op?
BT e
P ..\u.ln
< 3 o - N ol b AN
5 Yo K VozsU2/\o2D ) - >
=2 37 il v weghgra o2 ( V2Po33( yapuvys
=7 < vopss Y

Scanned by CamScanner



Nasies ojf‘ De L-tq_[ TV %

OAAANN N pd (.an b
L—?DLaL‘tQI Tv Sn nal ReCt’LV@

threee (2) /’arc%}i
0 Hannei pecod ne

®) m/tpff petec: Son and

- ACo A Avelco  pecorp-
©oigpat decompresstoni OV

264 ( L?LJJ
: -~ decode i
rngsscon: @ MPES (Non Léntat 04 ‘?/"'Mt Z” 0)

Video @ -EXP“”dm(j

JcD decompress avdto ond e
o{qta conV e '
A/\aloé ConVension . 2 @ Oﬁdﬂ Tele VLS -
dvﬁpmd TV
anc&[o(j ;Jn 10

‘éﬂff ]
demodv (A" L
L7 At Receivet orle we use qPSK o which

ttal
Ly Chamel Deoodtn wftftiﬂfﬁ The old”
pccurts  cn At chamex’

/‘Uf{g dthdPr/ r/) -0

@ D(J/Y]odulOL’Eﬂon QF rcecg;‘,vgc/ gf,r/ n4f.
conrection -

Scanned by CamScanner



—

?

LA A

4

DIGITAL TV TRANSMITTER

& e
B W P VA AA AN

A/@&twm?c

27W
$:|I:|\.\

b= &

|

wv> AL |
el

=E |

3y

v2boud

’
—
i

20 ¢

r

L e ey £ i
-

Fag X ~
Vpooud y2Wwv Y2 vaﬂ&%ﬁ vy vZ T P d

BLocK DIAGRAM

P W

Scanned by CamScanner



L LY

fases of ’\‘EJEIM TV Trareme 1L =
> n=‘~]

(: "f t'l/ r’ \/ ‘;C'_‘an‘, Tﬂ'(lngly‘; l“l,_:r‘(_\,’] Can bt r;(/g') l_'r’ V’-" l’f’./ 1A 40 {h’;pr) Z
N

(3) Pfur'(;qk.

Ch b l(‘]L[‘ ¢ £ i\{*[ﬂ o/f) :—— (}:‘\ Cﬂﬂvl"!{' ‘;tl.[.’f) (\h~ /l” q/(nj ,:jf‘:]nq/ f"] K {,;r 1 ”/
__C)i-*‘f\‘*‘r{ﬁr"}!‘ﬁ conyerk e hap f;tfrnp/r'n{ﬁ(, t‘l',urrn M /_r.r-/ ( 0r) an(/
encoding preecess.

@.) D':Zl:k CLIKU Cﬂfﬂ}”tﬁ&‘ﬁiﬂﬂ :-* 6] V(.L"{eﬂ (L) ( f]uf.‘/ (0 (Omfﬁ(“‘)r;;"m)
T it TN oe s encoderr Compress  cigitak Vicleo .
b{;rc%aﬂld.ﬁh YMPEG  encode / : (

3 - . . ok ¥ O WAL
{,’D ;\fum tneare qt’ﬁﬂ'ft’ffﬂ"[tf)/) L;_g‘(’a:r/ -[p co ;4/)[(' £¢ VALt
LCWFQHL{E/I
Qﬁ} chamel Encoding - @1-{; has forwand emreon connees
N ‘ ¢ QP5K Moddvlator
ng{ MOCJU(Q%@U” -@FOK HDTV brcmdcfl? ttf(lj \P

'LS USe d * 4 h l U/‘] 7[ Fa¥ow
: of Tv camena (s @vadayit © 1CE R
a The @utput gignal

‘Somw\dtﬁr (iR YU\/ FOF{MQ{, 3 \{’ll('{fo&mft{: ch ty ::-/;_-,,.;‘{‘
L7 Th YoV format siqnal }ﬂiﬁnem&sef}-bﬁ Luminance S¢
,B'\Yvrff—PfCESQ/lbﬁ Coloc Signal | .
Y= 0:a99R 4+ 0-58F A+011148 , U= 04 92(8-Y) 4
V= o-g;;@\.Y) |
. & y  Uee \ )
L7 In D\Ejttal TV Lreansmisscer] ‘:t‘]SJct’fn we  USE K|
Jr:rcma:ﬁ Oﬂ}j-
K s R R R

inal
|

Scanned by CamScanner



LT QUTD CRYSTAL DISPLAY(LLD) j—

PAAS— A ir""TNAAA ' 5 UJéﬂC;) f{"t'f_ Ef)
L‘(;/I:E“}ruuid cnystal reepercs to i dcforu([&‘ﬁé {Z.?rjrj‘c_/,
cregstallint M"t‘?éj@m@’l'@ bot con F

o uid —grystaf
bl - 1. "]/-CDU{"L) a !ci/(/
The [Eght Sovrce RS { cﬂ to eithe/T 1;/05—“/\

mq{;e(rcc',af that 1 bC d!éjm’- s plat<p cach
K’JIT‘) treangmit the {éj/]t 4 2 e ‘), Lt cnglec o the
t:cq.ﬁ_am‘wa a |Laft pofqmigam At fcfemcqu s o
other, Scmdwccg a (Lyved CETSM mq't@;_ buc\if‘é i to
honl fontal  {ranspanent Conplvetors pnelvetonz
0Nt 4(qsg page - columns of Verticd/ “

are ot o the other pIAES’

) , ) dekéne  a PZ){'C_,Q /Dagi'édzﬁ'
L5 The tberesection & g ‘fmfucﬁfgjﬂ ctate, polanited
bassiVe Matretx Leb o the st

1 ‘2/

(Laht paseing through e map e , aRiEEer -
that # ol pass - throesh GPPDS’fi/f@i?Z:@-
Differteqt materials < lispl® ohif

7 cations,
BJ placing thin $2m treangiston azjejc/\’;/ﬁivay ]
Voltaqce Qﬁ each piel can be oV - Act

Maticiy LD

Scanned by CamScanner



Moo CHROME TV TRANSMITTER (_’_,)
W

Basics ~bnmonochromeTrmeans alack anel W/:c'j’;f TV,
mntam arnea 0[5’ pdc-{;{umﬁ 5 ./ivftoKe/) N ZQ
(< pectoree Erement” (o) © peyels”, There €
Qlmost CNAFENEES vlements /)zj,(’ri/_S in ang pic ;
So  (nfFormat Lof) of pictome (S V@IEL complex.
Fach r_‘l/dment/pgxe/ has olcpFerent (€ye/ of

brightness. e
Ly Tnpogmation &8 JHY das a punctirn %
. o | .,
L'?Tdeilt’%'/;fmf jﬁcef‘m:mz,te, 2 |ementt /,ac,mz,z of
¢a I 4
a} Lecal elements & to

L] 2 't(:CQ,
information i °F s
Pn’fafamu P converesion i o o Cts TrraNsmeS5L07]

' an
ofectricel fom s dont

ie cannied vt efemert a_ at 2 Veryf Fast
L> Geanning oF elements (S ggmrnepf’ﬁte"i a” large
Lhis preocss Le an Sl
oy wldts -téme-i per. sem ioffii;saoo 2
g{;m@egwuriantous pLek 7 el

. A
PLC'équQ detacl 5 Eere &

Ty Treansmitt=t &

paranciens Y MoRAERE b D e biaek 2

f-_____; 4 a V(:QJC_O anomm . .+ NMELS
:U?éif wCth {he Shades o5 rt_QJv ’—433': t.:! i

(verty fegh Fregrengy)™
nol Scenele

element -

oN Channels in the VHF et
(vitra Hf—(jh Frt@G/uC/lCJ) . > pictunte MC;‘{ & o Sy
arce modu/QfC’q’ on RF catten o MeAws ate

._g {:Z,ﬁ 4 o 'Z'L, tﬁ(:f“s‘ —
“ i N0 NOEH IO A
bLocK pin GRAM EAPLAAITLon i (DANNBAARENC TES ),
A A A IS NS -\;{h“:}o lls CC'{',"-:OQSJ ‘l/(-j \,T'(‘_()"j s, Sl g

Mitterm theree ANCC s —the Video which S
s y sna e ll ca /Pvél)ﬁ'.lf nt Vt..\- %
et cons (1) Ty eeAtas = ” . v deo Nfart—
ot o T contr spsia griste VLG 1
' VR a f” LA A i
mation Ao gectricel ¢ nat Ci') deo Amplpceany the)
domaln ofy yideo will be Jp‘/t’ﬂ 0 Vs

Scanned by CamScanner



creystal RF ‘Treann
Antenhty

megémﬁwﬂ,

Al ;
NModulatin
A’MP[K:FLEQL |

comhinin
! @ﬁu)afgg

= ] | m}_{-{.o Sécﬁioﬂj{_
g Avdio =y |
g v ™M
—3 ’/? p[;odv{gtiﬂ
Mic | Aplcfier

——— — : e ) : s Comé{ﬂﬂt’.f:?/}
we wel guye kAo AM Madviating AvplaF e C“f:cuat Ls vsed
of AM mgquu{atoxt and AMplCFien ), i sean £ 8 ncﬁn'ﬂc tn preopen 532'8
toprovde Synchreonisation ot Video inkormatio) s B "
@ Aandwidth of Monochrome TV maﬂﬁfﬂétte’t ;fi’tm -y ;ffj'""’?’
L3 abovt My . D2 Avdio sectcon W -CLL;tcclcca/ cShai ox
) ' Gtena) to EIEC & .
Finst that conVent Avd S Lo e
sovnd then ctés qilen 0 ATALD ﬂm/”/ffbﬁﬁ;f?n?jfgz?ﬁ?v;%
C‘(EVQ/) +0 EM Mo IQ‘EC.'/\ ﬂm/p[&j'ﬂ:ﬁ/t- Tn Audco ot L .{-
vy 20CTL?Y)
bqﬂdwﬁd—hf, 5 abovt go . . m“.{/}u:‘\}w’:“‘ b
7 ove aim ts to tnansfﬁdt &,%- h vzldﬂodc";%:io?(,ifa:m preywas] LS
thtough game antema . &o GSinee f”f’_":_,f:_f;‘, z X
Vercy=low (20KHZ) So &t & very ‘J;{;‘]:_ o’ o
Free quene 5£rJna./Mmotat, AL A m chal we oty have .‘_’8}.5:4‘/ o
Siqnal to éal freequce ¢l .Um {rv:u Lo RF AmplEfLCR - RE FRCT Oy
oscillatore Finst end then D€ (" letenr Wl cmbine
Sient inyir Auir st enien) AO G
both ideo section @ nd pudléo &(JL. :"” Jf}j—cudl, AR t":’ff'"fr"fff"’*ft.
tieaas noth _c;a'dm/ cs gransmet Y '

; Yof nre )
0 $raNnsMmUt Lok
= B

) conveet Low FTeF<,

| v

Scanned by CamScanner



MoNOCHROME TV RECELVER /;—z

AN A T T e W P, W g d \_//
aasies = (0) bata Transmitt®d by ponochreome Ty
_Eﬂa’ns,na-t-f;dfc antenna eolll be reecelved éd

Mﬂ/)oc:},rtomﬂ Tv rtececyerc .
(1) Heree , ourt cUeno(q (S |
Ly RecgLye E}tcxl:rtomoa/)e-bf.c (&M)Sfijﬂafé Antema

ovt ecgtvam. v ’ -3 -
- CDf)VﬂfRH: that .53%1 in o Electrica) 3:972

L= Sf‘.Fﬂ.ﬂLQt& Sov d and yeder Signalz-
~ L——>/>/fxcj Sovnd fa Speakert and p/g I cAeo -'-’**d“fﬁ%e'
Zn‘ Monochrdome TV, dt&p(fl(j Wl bt prack and white
with Adht Shadts o dm@a Cmiaatness) .
JELockDIAGRIM =
<o Uqasg/;a/ Souwmy

[sound TF FM Soun Py |
7 L d L, =
7 " AmplLEiert Demodvfatort f}iﬁ/ﬁf&ﬁ@ —

. '-ir.p'v
[cdume Lilne

P\iceLVEnJ Antima

Common TF
Amplifier

5 z.(jf) al

Scanned by CamScanner



L"RC@S'V‘A ANt
LYt N LS EM S0
L‘?EM Sféggﬁ./ "UP RF ﬁ{ﬂam!: cal f(: na{@nMo S0 ANtLEMNA Cﬂﬂy,iofééf
r_‘ H
RF Tungr 4£ransiates RE Freapgency Interemectind e
Pft.fﬂyuenc QIF Freeqv i
of prondsil g TE"V ency) . ks pen bascl standartef
ome (V o o
ey W o Rl
Lo common o psgﬁ'?MHZ 7
5> Video S el as Soind I hoquency:
€O Detector haVuw AM ngoddfét'éoﬂf N ldeoside.
L» pictume Tube Two +tyxdg of SCM/M:”(j Le SNone (D Verntial
ccanning (2 HorlEontx| 55@””54(7'
L""?Fcicfl)fﬁﬁ andw'fld'th oyert here qreovnd SMHE (’”%7449/17_52)
and Soundl pandwidth ovem heste areovnd 28 KHZ (kel2
yern ,’—-@Ii has a

her tE.
panamet /s of Monochrome Ty Re¢2E
" AT A A (T ) .
MCJ’\MC)’ WHEET wiets

yedeo nsormatcon] y e Letween) b S,
the Shades of areaam LB gru'{jhi/)ﬂss' wb”d"f'&’v‘"d
V&ddo inboremation - - . e B

@1-(—. Recel Ves channels o the VHF and WHF Pf«*t_":f:
and < ovnd gf(:j%/g . o{emoofuga.fed freom RF carisi
tecec\ed  Freet antenna

;ﬂdc{un‘c 1F

Scanned by CamScanner



L N e O O O o L ¥ i o P L e

FLieNeg L W) TATERLACED SeAnNTN G - (’)

\\\\\\c‘\\\\\\\r.-\|

- - 1 " N t"‘u’. rf,"l.'—’ & a ap
L-:\ .:rn TY f‘p‘-fl-'rtﬂ P "f !, & l-[h’[‘["\ e oNT 1_.?;a/ oc i Yo

f RN & ( ooy
d a5 prames ane Scaadeq  por s 14
fo 1
L> nve some Lime "}‘r'lc”f arje At (0 "/‘"'J anal bt A\

Sceeq)  preo Juee k~:rm1 p wvecvss ol Sramey, ,
]
r‘q);‘c: {...5 (:_\’f( Q f {f M f\[‘f[' i )
L"?"TO H'\I\’F‘ ‘ “ L)\Q{L fﬂ"’ﬁ;r'ﬂ) 0(1(6 /J Cf wre @ .S.lf:;’:;_;:}t.ﬁie
e ]?1\ Yeew of ¥ht Sec.ene Lo 'Jd(- il pen
Sdeond . chJy ;)actﬂ}ﬂfe ’s 5c.~u;f1c'o/t—£_t-d:ce
cla _‘;,."..t.?/)/),_',q
f e ;‘SCJ-"HQ’ .:'S aone 'ﬁD‘ rec /){35': et (5 ol zyided
> £ach PLC-'LU”:E ha s 6as (L o b'r_.'ﬁ/‘-'{
ih to sSetef 3|25 [CaT o

B iming o cand Field
L(’/]L
o5 isﬁJ——K
Field

End F 18 et £ {J of

=7 Teo QC;)LL’V(’_ horrf/}},p/]f_a Stoeep a)»u'ﬁ“foe’g =<.'~:‘-f"C«'\
Frrequency 1seas ne (31205 (g% =18 a8 3

e

M fre G ven J'v' of E ffif'fm' </

4!(’ Qv p 1Y o N2 24 et

Scan ’ ‘ v £ SOHE hrvpes .
Nno-oly (’ne pen Freame /4. 024

Scanned by CamScanner



Ly \entical Sweep osccllatore run ﬁrceq/weﬂ’—(‘] colz

L_%gqfélég':/;fliiigggf FELC'\%}"’T-‘@ N o man élOch‘,;Z.O/)'é a/

linee Ce calltd §eancij - The PlicKeniny effect
can be mini mized b ue i &nt@m{qaﬂ‘d s"canm/z ;
Freom the point oF view ol FZCZCKU"JO/ﬂ'f&;syt;:sr;:rd:e;/
that 50 p¢cturce sreames YT SQCZ’ mENEmu)
rceayuf,rtemanﬁ in TeleV Llscof) 5(:6&/)/2(-97- e —
> Horifontal (e Scaming Prequencg (T
—qlas5 Bz ) fe neguined for @ éas [T i
with a period ob <61,M9/;L =32/45j:/

ME)
Tract ace
' etft e
LHW?C)”;}};\ Tra e  Rgh
\/\\\ iy /f\zr{eafcc:zce
A U SIS
15t le S %—?{
penlod s
ac
b cvrsent: perc
ayeFrornm ol cvrrent / 7 )
D(y; the ;,mazonwﬂazg lecton) <—Df A /;’fec ;/5,0 C{, g
QC15 preadved [Mﬂ%é(’_c}qg&anﬁ iy
velocég])_gcamég En the hori 7o dinection .|

TO

L.eart
l Verctical
Treqce
T ol Lom Bt acyle
(Q)TICCLCE _ Cé) Re-{;ﬂQCf

[ VERTICA L <cArniNg]

Scanned by CamScanner



one cycle of yerticaf
desrection cverent

[cvm€q£ WAVE Forem s
Vertical defkle cton coi’(Sj

rivange f seaming

Linde %
AN

ae,afrsPot

) > ——3Da
feam ﬂa%/@i‘%’whﬁ

-
"

Whirt€

Ecaﬁn Ln(j Spot f&mﬁecﬂ(y altgnt
white Lines]

= Alteanate (NeS anpe blatk oA
nforemation c omrtfspmd A ey

bart, wul b cCortuge et

5canping preoce SS

i

o b8 The elect
he brifhtness 03 Y-

repreodveee

4 with black and

cfm,-:m]‘ 1he
g

Wi 1’“! A < :J; B /' €

(n & T ¢ ¢ of scannchn beam = —
y 2F () Thickne ) and black 2t

@ f\[UMUE{C Ob .._“-Ca’)/)"/'f' LL‘/){'._‘:.-'-"- (\!U’“l"t‘ff D l) YUY

1 ( [ ; v 8 -~
L The pmaximum NUMeeet o qrfertnadl (cqnt and dank elemers

(lings) which can bt

-——

n EEsSE SN A
kel v G('J-

Ay = Tota) pumbert ol (N€S (€1EMENLS

the \feretical

, resolyc

A fl_?_)

oirection.

R

2 ('\ﬁ : 4 o \'en FA -
d (U U

) o be pee wived )

Scanned by CamScanner



= rinimm nessliigy wgie ok e gge eapresse]
LN ftadia/]/g (L)(_L_

[0 50

f-’- D -:_Vi,ewén distanc — 57544q’wfgf

H }P/‘:’C{V“@ H'G‘zj/,t ‘/-’-C/UG-:@

puteing These Valves in /-0
= @40

e e
(Wi oX 1) 1Y | o

T s sty

f g 1INCE = :

U) TOtﬂ/m/M{oErt o - seaet

@ The '5‘:"-”’15" beam JV_Q'E Pzﬁﬁéﬁ pV e 2acs é@/ﬁ

(Ene) .

TIntenlaced 58NN —

W\ ”
| S T Teleyisis) poduriﬂﬁpm el i wttized
go yentical S

: (e & compléshed &
o reeduce Flieketr This (5 ac d
: the down wastd rcode o trare)

o the —ccamtl e Jectron bf’ﬂ”'ﬂ . S0 that eVe/zdw
atenate (ine (ks Scamed ingteadf ff)reyg/j
GUCLesSiye (e Thue the total rwmbe,rr:C ofF rme;c,
are divided in to two TP cayed Cpietos?.
Eac h geeld is scanned arrernnately tpia medhod
o ccanning is known @S intemlaced scam;ﬁ.
L') Fork Svceezsky/ g,nfert/ac,ﬂd Leanning, the gz5(J
1Enes of each b—r(:a:h’]fj LO'C) /)L'C{U/EQ arwe
divicled cn to  gets oF 3125 1ENeS -
LoTo aclieVe -his the hori Zoata) &weep osclly
Ls made to wonrk at Q FrcecVUEnc:J ok 15625 4z,

(315 x5°0= 15@5&5) —

) > G .Ll‘bf[.‘
= Twd Scanniye cm.@ct’s- @ree ayat _
; and For Vertical

Fontal OICHEC'LLO/) corere et ) L .

deFle ction cvereent o ForC Hortc Zental qefrectin
cuement Tome perecoot (Treace Teme + Retmace Teme )
s BLMS and haveny v frre yueng] [SEASHE -

an offec TV rcate o6

‘nereeasin

Scanned by CamScanner




.
« &)
Fort veptical deflection curseent T£a7 o eme
Pc‘iftc',od Trrace Temet Retmace Time ) ic Jomzfq/,a/
haVing Frequenc 50HZ

L3 “The horti Zontal and Ventical Swedp asﬂcc;if:_;ft_c
D?ﬁﬂ&tﬁ contiNvous! o achieVe th

seyvence of inteclaced  scaney go(”‘::‘,ﬁf

o actire v of (163 rla,
L’_?Fh;tssihnzn the pietdte detatl Equa o

O

'né
685 ~4H0 = 585 , mstﬁm/ oy WC 635 [ine}

Getvall 5c.6vm130/ per framt -

r r—‘it_l A
- . D
3 urtm (St
| CQ.D {zwes) - "’-f?e:, )
416 292
| { ’ 2925 035 31EWhes _/‘
&35 €285
Isteield=3/2:5 1 ines , .
\£ - Fj’ 4= 3, 128 [ineg
e frc B L
pd Bonc o C A ff.)/‘f LZUF[‘L 625 (.o
[ D) {mﬁ' U]L{or(' fCLCQ )3

nDVﬂNT‘) hES - @ d Scanqéa:
M

s~ f‘r.o‘- “-‘IJL”

Sea v, 1 j + /

Scanned by CamScanner



SCanm‘na

. P aV e

{’RIURESSWB
W

(D Tn thés BYLY SUCCPSSLYE
[ine LS bfﬁr% Scamed.

@’fﬁa eFFe ctive noa}tJb‘pac@mﬁ
oomed per. Seceas ack
a5 Freamesiocond

|

@ Flickem  preoblem wll occ¥r-

if -
@ TD-}_Q) no-ok [inNes _SC:)./')/)QG/ ,S'COUVJC’-@/ perc a0c0nd

Gt o timt freom 'f:c?? +o
Lottom ante 625 |cne S

o A
Tntperclaced Sco min g

AAAAANANANS AN
Gj ’f'ﬁ 'I.'..hz'c ”. ‘“lr.). i {(’f"»; ret/r)
boon finel geans odd
[ntS  freon Lop 1o beLiom
and then L Sens (he
lenel thpsl aicl. 'Sk\af/”*’d

L.

LN the prgyiovs =2 ~5f.ﬁ0f:4?
Tre efftet N0 ok t/

:'\ﬂ.:jr/s
27_/2:()
50 ch.wnf._g Sﬁcoﬂd .

@ fleeker  problem CF

ayolded -

() Totz| pno-of [P Scarped

at, a4 timt freonm top '*Lo
portom anf 312555

A — xK——

Scanned by CamScanner



u\l TRop ) ;onl '[ru-’ vistonl ey erem ta

{3 Th€é w (‘HHJ {T /f '(/r Gl o hace (< 0/(/7;/)

» - Y < ( ) I
fn o ditee el o oreds Ceeped oy

Wieson 0 T1EI€ means efi{ - dr‘,‘;‘fﬂ/}({oj

and Vs Eoh means Ceee N —"

LY Eanlien,  qplpAium /)/wﬂ'lnstj(m.s‘f tive
celle wemre A sed  Lore. o oNvest ﬁanj
'L-Ef‘-lf\ + [~re om f”‘i ¢ ~[\UN €5 cn 0 e le r:'/

o

ctredcal f‘E analg . (“‘ ¢ € conyenceon
) 0/‘1’ ¢ cal &7 7/1@/ o electrical
( \

N (‘[ e »

Ly pined Camera +ULE ‘s @canoscoﬁﬁ;;
In (995 TV Lreoadcast i Sf(t‘/‘c-éf :

In 1959 Tv came to Tndd@ -

Evototion of Tv -

]
O \\’\'\_.\‘A,‘\m. —~ _ r( Tv ﬁ‘gj
(™ pla CK and white Tv —> @ tolo C\

Plasma ™v—>& 3p Tv —> @ HD TV

:Ln—me.tJ of Léjf“ ‘A Q pgc,{L.frc_f*_ = ThE

P Sl S S AT e vl P (‘ﬂ/) L/‘:&/‘iy Aj-"(:a')'l
m-&e/\f;c{ ok Cllvmenatéon e

darrkqec‘c Cu ht DF[am—( atans (n tAC
Lnayenser, “s/“_(-/; &S (?K““” QS ACFERENCE
-~ O(WE)' do {EJA% r‘g\ “t(( quf . Suvn en
Snow €8 [I.f'oa’ﬁ, , |

ASPEc Qﬂlft’ ' i lth 40 Hlelghe mATO
;I; A \/cc [urrr‘ freame £ ¢ calted ﬂ ?;‘ffic'(":"
tafio. width €9 KO/ /“’?'f?t"_ﬂ?. thas /?(ﬁ
because of the folleecdng™ facts -

m Hﬁrff 5.{"/1-5,51/ AMENC 0N (—/IJ\‘ Qa Scéne (o
{fp”("fﬂ”d monte than (s Vertical dineran.

Scanned by CamScanner



S —_—
) pyes can MOVE with more race )
CC/\_’IFOFC'E .ca_/\ the [WO/TEZO/[-éa/ Planp
than N the Yertical- '
@'TM’ Foea , the sSvrface of mayxdcmuva
sensi Liycty and  mesolviion At e
centree k the retina (N he eye
has Greater wddth  than AT.K("C'A-/
[jf’ﬂC‘E‘, +he LO%jPJT’ v Ed ob’-{( [, s
EMage  ensure g™ morte. efCcd ent
us\z at the faoyea-
JAs a mesvit o intensive subfective
te8Ste by the cinema peoplf , aspect,
Ratlo of. 4.3 e 6‘0w10/ 40 be.mocd
Plf@cing  atethedttiially and (€SS fatisy
o The “eveg. The came fatio wag /];l/f
CLCCff,_&g by 4p@  teleVescon 5?}“&
NEERS as '&h@ clnema  RFUMS ;C’Ortm(_-‘.f/
a Majort pant of the =Tl P’T; RTampg g,
This enasled] direet 'ERQQSA’[{ISS;‘_W')
L op Deims L()f."ﬁ‘hf)l)'f, WASERYE _OF any
kddm arcea - {
Ly bimension o A TY mecedVER are specijled
| [0/“{ thf Olf.ﬂanQ’ fl"’(\, ’l’jh ol the Screen.
When  the Y owocdthYis 4K and heigge
LS8 3% and ThC ”",‘(’57%@/ L“'U“ o Oy
L€ Cx: ‘ |
eY'- T Ty Screeen o SCFE Foem o
T g 56X =30CMm P A= GCal
Hence heiqht = x=18¢cm  and
Log({.{h(‘J-; HoA = 8,1, Cm

o

Scanned by CamScanner



| e

Pt_c {LHE‘? E(@Mt"f}’b? F(‘f( Qﬂq(7e)£_c: and

/-\
r\'\\f\'\ (\f\f\f\'\f\ ‘(‘@/l“:/”’-‘/p/f(}(%

prtoce%san , an <mageb. (‘ct'/) be |
40 b€ CO/g,pc gt.f / Ual - andas (clots
called PC_O_'G LHT(’( f’Mf’/de CPELSJ (o)

Morte. popu!arr(!'] pixels -

t The may {mys Numherc o4
pix<ls thq-ﬁ can appear o - Pixels

a verntical (n€ N he e , -
Senren wdl b equal CPM”% N A Yerts

TR of font gort L St gontal Lén€
[nf);, H'EfLe <n o/ ) on Aa _Sa/cpe’fnj
b'awtf @ (/\Mtgon'ﬁa/ LiNes

So &, fc)(ﬁs oN a]/f?n*fc,m/ LEN@

AS the Aspect Rat'o” g S Mi B pitels
oN & hortgoptal LENC < Tota/ .mM/m o 4
PExelp on tne Serceen LR o AT

Details and Rcsofutz,p/) - C"JDSPI spaced small

P e Patah g

bbjects [pft) AM&HC% Fealvre €S A &pcetimr
Corem detalls . Smaflet the o@ec%s (o7 ) peatons -

.

Af Lsible distinetly , hi f&t hET ES the. resyus
ok thlC detat(s” ko?t) {S‘—n%ft‘ Qr‘ff‘ the el
getnt] seene The: aLJL(vaJ o SeC the Aone s
Ae- UU(C (na picturey (s called &\,, iien.
examplt 'wm"le[E’S CR]pace ; fadiv s
r(auke LreoWS 5 VEINS on @ (€RN apd ot ian
(rof(‘l" CIPC\CPJ vt df"m'f Cnet k-,_f,.:t,,w(;
Chpuld b2 C[M”'J VESILIE  {na epreadvee./

Fp |

5 »
it

1’1" L{Ur(f ‘ﬁhf(‘ M\}’ r{‘(‘ \,\{“11{ 8/ A m

N R PL( fvree ree >m a0 Nt & verty m\,f,?h

[almost pocnt __,tgty Whiet Mu”‘ ] /i”{
. A, u‘t‘-]

charta cf€rticicg ﬂm%nmg Mool P
a_{ .L[_‘Q{ PD{:.,’]% ' (\_ {

2{ere

Scanned by CamScanner



Vicual| Acvtencss and Vz'eme’/:/ DL 5 frmm: a

N N TN R TR e e e e

Human 't" e has WFCD(‘J’ELOA oy 1 Mtqu-{f“ |

Co ﬁo ol € ’696) It means Lhat ¢f +op
close éfaceo) objects  [ortma.aminimom
e ot 1 minvte at 4ne €Ly thCy woof

4 ’ v “ .o
(‘3,}{,5 '{T[f;("{_ [/Ju {/(, S Z’){G P FDJ’P (“’Yla/fﬁf(’
“HRS 5 EhE W 0bectS  wipuld appoas,

(

mereqed  with  @acy

as M (lt’) . Reh o Thert ., 4. 2aa (e
s teng S the e wity  oop,
on U0 Paa{or(sa CCPeny/
O The Sfctc@ s 8, be tween 44e Obrecd <,

(D e distance , p, frtom which y4e
Objectse are bheing geen -

Let the fwo ((ogelv g
spaced but ffz.s—éf.nc-g bpiects

be  A.and & - mge ¢

gu{o{eno‘ E-CJ L ﬁvqnd B C{—E

The eYe E = S/D rma[c,ans
Ag irmch n= Ige de ees 5 an w | Pl
a jrc Jre K= 180 y

VAT 8 &= S degy
Fofl clear e s.o(u-kr.on, Hhice anq (e b JE
= 49]'“’(" Hence . (goxs - ( Shovid e
& I ' TXD ~ Ro Q‘-‘ft_}
b Igo X6° .
Exa “"‘T’N’ '*.l coleufate fhe mdnimun s ans,

SLELwee) M‘U“ cent  pixels Ko qhe yeeo,

Aistance equal to goomtn
& n!‘h 2yl 2.+ 5 : -
_____,?{_.L - W e ") x 'TT—- — { q X! 0 ',.” = D ‘;." . cm
(0 XG0 )

—_— X

Scanned by CamScanner



i ; I
EXAMPIE 1 = caleviate the pumber og'\ps;(a/f

tn oo cm ScE€ TV Semeen fon 54 G =1
o1~ Fort  50CmM Si7¢ '

iasl heiqht= 20cm
Thente lsgle lo- ol pixels in widths 4o

A LA
R L6 f o g 3 LUL{J ﬂ;:z{pm

———

; 00 Fg
and nlor ok PEX€IS 0 Kfiahe o 30

| 0+0%32 _
Hence  Total aAumben " pixels = 4o, 9o
0¥ 2 0077
—= 228090
Petsistence of o

§ | Yision and Fliekere o
TR R A R s AN Asus !
When +he ¢eve

$CeS ((gh+ S i P
. ( 9 CT C_O/)'f;(_/]U“(\S‘
-?D gee (t BDQ., abovt ( Bome g itemr e
lighrt  Sovree &S remoled This propent 4
. : MECICE
of e &S calied pfruzsfwew’iw
VE..SEL D/') ¢ I_'E— ['\QS [O'EGO PDSS; LD[?J. --{—0 SEQ

MOVE(O ) PEC—'{’U/’CE) 5} b'? CQUS& C}b TZ"]I:.S
FLICKER '+~ Time. ok pertsestence

(_.\,—-\__/"‘\.f—\’_"‘—'

()f( "/lcft 'LL/T

OLT VZS{EV) C
€S mort @ BDI'C ollartl\n_ess than  For bre¢sh+
) 3 v <
ijhi' This ESVILS 1 a phenomenocsn Y,y o

fleker: Lt means darel inferyr(g (e

LTt L9ht (:chcurcﬂs L€ (Ome Vied ble L’r«;\v:{g:h
V{:’re(:é S['\ Dr("{: 'Effn(’

F[[c ‘{’ i o o |
BR‘ZF)HTNESS — ArceqhtnesSs ¢/ [V P{_C.Tt'r(:q se
~ - it a1 ' o . ; "."]C: A P
/'tl;?mnf‘}'é‘;f'{l - (7 ffl’]‘{'(DﬂL)( ‘( v A {; ‘\'L ‘T"{ “J\ { 'y N
{ l"\(J LJC(r KTCUL'H“’ [()ve, 0&' f. ”L,’a'}]l ”.?;'(-ﬂr'] ¢ ) ~ 4 {“
e ‘prcndur el pietorees The <’(‘ € RAAPLES ek
fo The Q Vem}-h)(" pree Val r{n'} brtiyhtnecs  and
cees all  Yarc ations eith i espeet T1° ths
adapted  Value -

Scanned by CamScanner



ELEMENTS OF A Ty -YSTEM £

N
P Tl < S rx/\""'- e S S g W W

L%[:Cc%wtf’ TrRANSM S E 0N . Ls Soun [M‘mec 2,
PLL{LNCF’ {\QCE‘[?'(‘;LC“/)' > Sound Qﬁ’(‘f’pi( 0f) -
Ly eChiton L fation: Ly Ree Cef vyernt. Comtresye,

Ly Colovrt. TeleYision
pICTORE TRANS MIseon =

xﬁj;)\d;m—@;fa} JQCN] t—- To th(’ﬂdj 4 he g'f”/)f’f'
Db’ chhﬁ {of"ono( itS ﬂa'fUFCﬁ{ (imit

o len (Uwi’ Qoun RSSOCL‘afG’C/} t:/"uﬂ\
tz‘g ccont 5 (Black g and <A 7"’/

& ab (Lf)Q MOI}DCWleP Sy otRm —

5 1?)&@“@ m ¢s Amplitud € modviates/
+ eney modviade,
e gwq cs Frego n( %
' tanRiert Eregvencies any
cuctably ~gpaced and modum%%/mﬁ ot
ﬂaa}gja% 'Uqﬂf_vui‘\ R Commen  andenna .

Ly petvne infonmatizn £ opticar & ’MZLW‘tfx
Tt assemply of a lange avmbent of bred
and olcml\ arc€as ‘861(‘[/) rcf’/;rcesequ 2
F{c-&urt@_ &[f’Mf’l{: Inb‘c,flc.tt’ qw/}éﬁ o
Pafcfs 'E’XLS'&U] émw-faneousd

Ly Inkormation) (s a Function o~ o
\farecablep  “Time.  and  Space -

> Ingteacd ol usin Cnlyinet e pumben

ol AP oo pancousty | o e
_()(‘anf\(ﬂ’;} ' - §

:" C"/’)'f'r'”‘/ ﬂ’l[\"c‘\l‘fMa'ﬁ'c't'f? ¢ &

scannch
Converiie r( Un o €lectreical fomm  any

triancmi 44ed element b o ! Clement .y ong
at A {£imC (n a .qf'l\’ ¢ N+ ftl/ Manp e “fo
c.overt. Hht €en-tinte. o ene o Le
teleyised.

h-'-l.

‘Scanned by CamScanner



R R R RRRRRRRER R,

Ly (',;:‘cl'/]ﬂcdf\"’[ e f-?r)/]{’ Al Vﬂ("f /)””,'-lﬂ,o//’.
r

T ,l- ¢ ¢ ( (e (’Jp (,g-[ﬂ(_-’) n L””, ‘J/)_ { !"/:} o
) i—‘( Sece C’f?f-/ elo e are an cllve, vr) ol
*'m'U‘I-f anfove /’r’.' (‘K li/‘.) \

Ty camera =@ Heasred ol a Ty camereq i

NN i
e e S g L)b)'la 5 .r & s

0 ('amf'f(ﬂ / ]/-(?H‘/’ 0//’ ral r;br)/r/,m ,g/)
',I

r he (o i o
(\ (‘c‘tmt"qtﬂ\l[;r“w f/)r?n/"m] -(J/(?/'/((‘ ’ / / /,
() ,w?? Here  Amplit

M=

l.{j tqu‘EhLHG’ L . b*p(‘.ffﬁ'f"/ LJ/' a [PNL
[H)(M}@ ¥ )

/74‘” Lan viart (a8 fFace

Mge_mbl& e & e (T C

Pt ndvebive Gontng af e
@ 'Trtanﬁﬁaﬂ . Je ofy T jat,_s “Face ()/p,u/,
Eﬂ/\f‘}( dhft’;\ " {chn L avent ok /D{]o-to(gn,_/‘” -

@ @ on ° Mcaqff’ and (-t cc(,T”/f:.,
gertial t tS when N0 (é,j;l—t Fall S on

a Vﬂﬂ(j &\L(jh resistance

mbo%a of? ) el e
{;\e{gj: (S borcm 0d b‘J an electries : o
Cmd +he  peam €S d i e cf ed r( a pain
oty olelltction coils Kept muXoasy |
(’rrf(’ﬂd( culant  vn 1he qfass ["."!:'((J Fo
ac-ht? /e SCeknn ’.l‘] Ol The oNtind

a* (
Lmt e ouree e
J{’D o ﬂfH ¢S th/‘ft_J\ ¢ \/‘ ~» (,U/’ AT U~

L VC By f -{L)l‘ e .“, Vid /‘r "”‘.r""'-
@@{ad L f {h cfmnm'/ p e r

r4 LS ke d o thE rf‘. mameteon ontem ,
I\('%J T ) S : . o
{ 4 with the Sound e
2 tatios along Sipe/ .
Fort nal é Ul d i\f

Scanned by CamScanner



o Verty SEmple, i 05
Admjﬁ@;fé@ gfapekiice meﬁﬁm i
ofpPE CtE Ve i the cum e [free -

"o conomé cad v :‘C’bﬁ5 ") ond HFC}-EO'/W%E)
00K ~9M / %4

OV%M(} M; "Cﬂgg ifr eadtation. Cen enhance ) wseq

P¢WE“ te B '

in arteat pitle encizaed

be (8
5 gdvanta; oo i (D) Majore F° i : s Leng .
(@ MC{ c_onffﬁo[/ed

orc
é?aoﬂl{g Qﬁc{c@cﬁg 6%7 . fyw’ﬂf‘c o{engatJ 7 ,y;m

1068 -
MO poL g AT ENnlA
A =

L2 Ml sieal “g(jth D(S‘Mpnp/pwe g % L_al

T ‘caf

ptenna. olenopde

k]
An-tﬂﬂmr Ace 4 e -
Ly pipele Antena havin Lessih ;,L}:%, @Vﬁ‘r}'{ tLcaf
i P L1t J— Ke
Ly w BppplE. - GlEEiTe has o | g dve toperpect
e, readiation ebpi- Y ‘ REFlg etson
Cf,f:nf, WE—U\ Rfl‘lSPQC.t‘ ‘b? I '&CQQ/
pepole O Antenna AT | \ ) N enopo/ e

P R .—‘_ R i s g Bl ey %




e

Bhores op ANTENNA NRRAY -

f\-__.'\—\_-\.-\,hf LA A i ) . -
L2 o0 some ut’zrtele’ss Communt cation Q/”/’fthQ-éﬁ 0N, we need to

have, narercow peam fort [atge dLstance communicadees,
L) t':t'_c;é (poggébze é{( " waCT;zu @ ;!_‘ncfceasinj the Site
D'b_ ﬂntmq. @ Usm ﬁnb@/y)a area . 7"}\@_510 aree US@C/
C’j e Inertease. (743/, ol ANtenna. @‘7‘0 pave narcreew peam:
w_ ARRAY = 1 Antenna  oremed ég mul tLPIE element?
ob Antenna s antenna artre o e tdentical
L?%TT’) NOSt  rases Clements Of an Qre/ta ) Lmpler
Whis L8 Not necescarty.  bvt Lt ES z:.onl/@,&” 2,
and mote priactical - | ,
_ . 4 &
L 2 OJUCG,J aranded in oN€ axis é}() y ot g) #hen L
Sac ‘nNe e
Sacd o be éi‘ﬂ(jZﬂ dimenséena|  anma @@j LeNe

artreay., ;
e d Tl iy . @mmcz;aa/ & plane (xys Y& arc)(%) Ll

it §ned toe two dlimensiona] At J (v )

plannare an:rr.oﬁ .
Z‘ 3

@) —t—t—1—7
A
Antema.
Y glementp

; enay, plannase. i
[:_Cz‘injfa Dimﬁ_nﬂ-ﬁ”mm“ﬁd D : ’Q/M‘U'j
ad g 2B 7 E ) '! R
2 AACY £ -
I, \‘?.’7_ X.T Y ”—"} f()/}{ t /] } i 'L,] - }fj‘kd’s{'=
X7 v P /& [ -" ShifAerr
U{r r([) g -I / ju L L4 !. ("’)"_1({] i ::!: ~

L o rene dy [sEelamort,
J / [ l-(;‘.’: -‘f; ase NEFAE [enx b

e M A ) and 3
[Tranamitter]

T H b equatart

L]
l/(:) e oy
] - - »

n= 2 3 9 yy Néh .

Scanned by CamScanner



R SRR SRR NS,

Ly Blectric field BJ derrertent  plement (s Even s
E?;E['é%9 EZ:Ea'éWI) "'—E_g:En'éj% ¢
Y= phase Angle. o Ist element ; Wy= Phase ﬁ’gjfﬁ@h 21 Clemeqt,
Ya=phase Angle. ot nth plemen-t -
L2 cvreent gu}*)})h‘:@c) +0 dwb-erten-f: —elemeﬁﬁr Lg (j&/en b()]
fol . o«

e X 3 /
g L0 % e Ip=lpr€
Y250, Total prectric field ¢ 5 i
y. o) : ) |

?-——E; +EZ+°‘ Tg:—'-"—_E,*g [1‘E9_'P_ rE,2
al::ﬁf’qcma between E?ﬂmé’_n—bg) L =10E

D= waVeldena th , ity '
'LV Sﬂﬂale 0]5' &Q i@ffﬂ/} ab* Kadgaéﬁﬁ/) Fq t{-_ﬁf[ﬂ

— o
:t{,__il s (

Scanned by Camé'ééhﬁe?rw



HORN AnTENNA - | 1
AN AN |

."\-'(\MJ\MM P ' !
Baccs ;-G) tHoren Atemag arne CoNg -{-rcuciea/ b(T Blaring of |
Toave (?}zde' (Dt inceeaser the demectvity . (#) AL Enproley |

the “émpedance Ma‘tcfwff(?j- @ It & dicection] Antema,
S0 it can be utLliged bomt (049 olistance Communicagion,
Strevetore. of Horen Antena -

ANAANNNNY AAR AN A A AANNT
AN awid e:m?pngcc
(50 o) | freeespace
: 'TNV{?_MC&
394~

Dﬁtﬁc—tﬁm ob"
| ?rﬁﬂ/’_&(‘] 0tina

L= Flarting Len j-ﬁ},
CL'{TODQJ?-: .Lz“f‘LA/g_)l . 5 E-—P ane.-
I hgedal tfe )it U ETPIANE FIAREY Diffey,

—? 3\.88'{_1‘@&)2}_ ﬂ/zl’!. '
L @w!ecﬂ.{if(wj @e)’“ we_have

2| L= /;l§ Bp L 025 )
' - Su &0 /7
'Td = o-b' Horw ﬂ.’.’"Le_”"Q - ﬂ) Sectoral E-plane Howa:
CF{/&:trh’aj e Aong | ﬁ*-ff"/l‘] R bd‘rw(’\/) @) Sec ‘to’c('-*-f H-flang tiory)
‘ ( -' -

./."_‘\
(F({lff (“A(j r*-“c _/’J; one i (r)rq': f( - hi Ult'.f) . (f” ) t{){r‘(;! Q :’\}.7-‘{j¢2_/ .-',;';_j?,v;_« P

4 N
(Flaxing s done elony both E-beetd and H-feerd,

li_ " e dia. ) I-'\ ¢ 4 oA ) T}. L I
G\D :r A Cirt e Ul a t (a ch (L; ] (f' {f ('-' _J “LE Fe !:‘f Ta tl_,'/;l‘;\f . /] il o J__-(!%
dimension Lhat (s cafled conteal ~Horq

P

\

o g 5 - -
Ko ol o T T T I S S L T T R A N =Y e

~ Scanned by CamScanner



"i'_-"‘&- -J'ii"lla""'-.f":--'- S r—air.-:z‘hzt e e e e e e L R e e e s R e e T TR - R e e
¥
i

Desc f’:ﬁ ob’HOrm An%ema o |
Lolﬂ } Cﬂﬂzﬁ-. |
HpBwC& ~plane) = ?. J V. l
#ppw (prlane)a-_ By Cdﬁa) @ﬁ:%) |
£y
Plert)= L Ug? (deg )
.FN@LUCH”PIME’J: 70" @lea)
A % - na Ebkleic
haln ¢ = qTrAgxm : MM;ULQ fg‘) Hfl;ﬁ’l m:i
5 Artea
H‘P CCQ‘L@OI‘]S @MC«Q“OWQVE E/} L’]Qeftcﬂg
Wﬁabolaﬂ RQH‘KC—{;OQ @ ore &MJE

RADAR

———
Scanned by CamScanner




& ot e L e TRt T L I R e LN BT i s BN e S e A e AR R e B RS --"'-i“—‘f-i.‘.-’;\"i

REFLE(C.TOK ANTENAA =
Bagsics - (1) ¢4 IS highly dicectional iema () 24 isused

P%v?éc long oléstance communécatior) )5uch as datelltte
commugji',cfltj,m;n Tt e Qp;{{,ca_é/e ‘to Micreouale
- SReyvency range ((-odtz) ancl berond that
@:M’ consists ol TwI -(‘;(t(,oeg °b etmm‘é’gréasi Le
b hetive element (fpeed Mtema) . Ly paliate
Blement Q{ﬁﬁ(ﬁcﬁbra)

b | A/L{f,emq
" é}m) | (Feed)

plane

Rfﬁ&fi

' cunVed
geﬁfﬂc{f?’c

— CortNnesft
planc, Refle o) Replectrre
| ont) paptabatic

Ly plane. Reflecton has L et Din ectéli Reflector -
plane geks l.t’d,on:n (S rsree - ;,C,

Lo K/, ; |
Wﬁ@,\,@f Me% -cwz:Vedﬂ, Reflcetore '~
’ ﬂ. o Articana
s, FEE ‘i’f | o

. DCA’PM’/].L ﬂ,t( ‘ F
\F parcatofq f?”rf““‘“l

o

W

Partalof; e
curcye

L partabo(lc RGFIF(.-ED*‘L antenna Conerty S,Dﬁ(?ftica/’ :
© wave freonts  into planare  tdaVeFfreontgDve t0 this &t s
htahlc'j dirtective antenna

Scanned by CamScanner




AP/)!(/CQ %,LO{]S O KQG{CD Aﬁimonaﬁr ’@ Mccltﬂﬁbt{ V(o CWMU*—-
f\,—-.-f‘»-/""
nbmtooﬂ @ Satellite CDmmelc,ca)’:bOﬂ . Deep Space

comminieatlon-
el K
m Mechanssm of parabo(ic R&F’“T{om o T(YP‘-’;‘Z o b~
MWM

Feeddg () center peed parapolic ReFtector: @) vrse
JFeed partapo(ec Reflectore () Cagge/(gacﬂ paed(cg,,ﬁmj
W c:a.gge;c{(am offeel Feed

AN na P‘Q,O’ NRMQMAOLSQ QFP((,CQiM
DLS adv::m{.{ 5% @f.{_/ e O[Cbm,a/lttﬂ vse ForT

dve 'LO Lso(at(,m O Blf’cl’ifléﬂ cvo to (‘eiﬂ
. fmo(@ﬁ ﬁa__c [ess CfeoSs po!a/téiict'ta

@ o6tset red purasiiz fobleckEn

F O P o

' ./1{'
pOL
AdVantag e v Pa,fméa{uc {M ot
b!ocﬁaﬁe,due to [T~ |

Feed | "”W'P‘_ . Fbea

Dd@ﬂﬁg&@mmmmﬁﬁ~

© Centew feed Cﬁséw W&c REFr I?(’_'toft -
Wgﬁumum ob reed Lfao{/g

{428 USe N Lownoaﬂt‘i affacm (ong - 58;96 jﬂj‘dt{)wc{vm)
@ Dcﬂ_ﬁc-tuwt rt:.% ftasspoza.— a2 | ii ,@,_ﬂ,ﬁ_vh_ .
pLsadvantage -1t eroa aae dveto” Feey| 2N J -
Eécgﬂé?ca Reflectort: | f«h_*"{-"oc'cu potnt | \
B OFFset Feed cassersain parasye /)mmzm (5 of |
Re tSl(’aLarr PR O P S, REBLee: fWC Parag ol f\‘ ’
ﬂ’dwfan—igi :r_so {q'éiﬁ/){o beat Cf’ﬂ'?imafnav) L Radi grtant
W{ocﬁ e du(l Qz’pr() /f‘g )@(CC"‘“ JJ ’”( et
Re e et /“",}‘}Wé . Gecondar,
t"]zrr( ((—--H1N a;((,‘w;p ‘(J{sﬁ&océ
W[Z/uéﬂdmn tage * (3 Cortoss /’Dﬁwéz;‘d /n JU\ i (4
e pedavee. nof symme ¢ 4 i 7Y
Fee, Foca/ AXis of
L (. f_h rce SPIO f't{oﬂ,hs o (KIKQSa[Q, ;'O‘{:T::'q\n\;\h Polnt Paratolq
0

~ Scanned by CamScanner



FoLpep DipoLe ANTENN T,

aNpLsEy) _
Eﬁ'{’._ L_'::_z\‘__~
- ~
il et b D e

Ly 2t o585 OF bw panaye oy
comected at tie. eﬂpdﬁ. f;nirtmigomq, paprow wite Loop:
L%LU\J% of dipole L=) and gemnatio) hetws F£ 420
dtpofe 5 ,\qfw Whéc{gada_g #eorty Smajer, th) d& @/zdnl/:/,
Ly T+ has |igh pot smpedance  than hall waye. dipoje-
=7 2t hap tah pwplwidth  than hally wal® dépole
antemar T2t s vtiliged (£t 300 Trccmsn?gffncﬁf!

;i e”
opertation of folded Dépoless &S spenated in two Jrprugent

P

WN@ Treangmission Lz,n@‘-f A pial Qv Antenna rv(aq/ e »

evrueent percection is curitent Directlon
(\//) Tr \6 @Pposite &N ko th (FBome dénectian
L /2.

@. .‘ | ity (%) ﬁ%—/ C in bbiﬁ dipoled -
& b i : o
Fee i |

I

@ b
i e
14 Qe
“Tre@n smdSslon LLNE Mod e /2_ F}o -1
v it
B ARES o ad LALeL becasse. Antenne AModle
correent dicectklon ¢s opposite ) o
(N Lath ALPPICE + S0 glectrdc Gk e . v -
cteid eancelf 5 Qadiatey

: top 0f anput Tmpedance ) .
Eﬁf’h\ﬁiixnwé ,\J\-» o~ J‘ iy (,'} fFere Depele Lc’_’*} th L= ?/V
uw;[ﬂf?% {’/)Tr‘(&ﬂ_f}fm'ﬁ,ﬁ(’w) Line &k < ¢ 72
Ty = V2 - N Er=JETan (R7(Y,)
BT fir BT =) Ze Ty T M, 9
L LURSKH N pnt€rna mode 5 2 [’j" R
CDAI';‘. .M_.i.b.f-ﬂ ~—. —chTp— —".j v’ Ta/] C T['/'l) v, (._éﬁ ;

Scanned by CamScanner




LY Tola| cvnutea-t 'U’\FCPLah L? Go. U‘qut ImPgofa/:CP
SEGIE. bR 4 Eo= 4% - 47
2=1rt 5 | e EDJ o
-y [ + 7z ) b ey
QFr . 4 Ep Herte 2.~ o, o = 12p
ST nput it\/oedance i
7, _ DLty gm0 2
WL Vidi—4L
&2T YLD
; g L}E_T’ZD
P = Zo + 22D
Me— element folded DLPN&Z
Fore. N~ elemeats |
o il Treongmé- 4
Len=nle 2y | sslontine 7'5
| | ' Feed
. print

Applieationg 0§ Folded pipole —

O O T

L &M broadcast band, ecetVing Antenna
Ly Tv Antenna: ¢ s prelVE C‘] Q[@Mmg Yada-udaﬁn@ma.

L;Ma:f;cm,féj /\}ﬂ{;wwgﬁ oty Artenna .

X

|
f
;
|
l

Scanned by CamScanner



R e T P N S O I S S, 2 e L e e = T,

RADIATION  PATTERN MEASUREMENT 3
f._\/\,r\,,!xf\ B P P W P O T WW i
Basicss (1) d-t (5 meagumed at Fix Aistance e aqy
ftistin) oty 2 Ly
E poxed breervendy £- Erene angee o

yareg From L 0T, (L) #ene. ogle & apieg

)

from, (0 (48 ZT )

-DEFMHZEOO = @ /‘1 plot oy na diativs chartqcte/ti—

function Of 8'and ¢ for

W-{;&Ma R c  ond freguens £ &
conskant: madted T ABTANCE Tt

0 he ;
called ag  ARC &ad&at{,on Pﬂ'ﬁf/ﬁ/ﬁ/) Zj'ﬂ Antena
paramedens of gadiation PALEETA T Hall powek BN

%3 Radeate?’ .
Ly FRSt Ay Gﬁmwaol'thCPhlew) -L? Ide Loé’ﬁzg aé—?‘

width CHPQ, w), L> mMajore wée, L’?;& Latl¥ reatlio
328 s Ly Magima b FRNE
| T Al iR L R g H/zfjmd N-Ea:-2/8
| BT A
| JesRiE T
| PR
Az | ToReces ‘E{

:fn et d L

poget, (‘:;;0 PC)_‘»' &t _-f:' N _r—“?'f‘t y
[Gon treo /i }I‘ndé’ et _fj}""_)} %’cogfgf

L-'% 2 a /
ece & and 1€ ¢g constants (X ghovid be >ap?,

,’ﬁlfﬂfl{. ?_;"L't.’{t? (I./JC"; ) 3

s ——

’/.5' pa &£ {(p c'af[‘d fC

F 'qg] e

- :;_ fU e )4

P j

S_ééﬁ'h'é_d' by CamScanner




U)”W MEASV@EMMT@MﬁMM@’) ~ & ﬂ
—\/\/W !

e -o-\/\_/\_/\_/\/ |
@ COM)PCI/UjM’/J M@wad — s 7t rﬁecr/w,fcag threee Qﬁi%
SK g bos b @i B3 - \Referene pyoyg

' gumce
—E,Eﬂfi a

_ i
L‘?‘@&rfl o5 &(‘lb’("fﬁﬁ’nce Q/].&g_/)/)q ?( Hee C?in/)éjl.
- K&GP <j s%@m at }mﬂwn

Lf
L?}% Ku?p"”g watcé W;F;mem
Py = P16} @ W&)ZJ_@

L‘=%—f f_ﬂ)(j M‘bﬂ Ob” ec;ﬂ-—@ MQ’ f"}/l_@ Wl (a1 44 Ve
ﬁﬁﬁ. &1. /) Ca (i f) r(ﬁl

freg @

Scanned by CamScanner



ANTENNA FIELD ZONES -~

ENA S P N

PR
L Field Zone means pow antema nadiates with regey
40 U8 positlon: Theme Qe threC @NLEMA feor
_ Zoﬂﬁ,@ Reactive neare field rtffﬂo@f) .ﬂ{qdcqfw
nearc fField fﬁ@(jfiof? @ Faue {eeid rcedffc,oo g
) Reqa{i’_\/& Neare pield fe 1

e L s | EONITNSNGS TR A A g A

Ly T4 Ls 4hat porttion, omhe “poare field re to/)imm@fmi?!]
9““’“““‘“8 the antemgq Wheree N 4he Tneactlie,

. pield . Oprpdomenated.
3 fort Most phthe antennag Tht OVHerT bvundcu‘td o

Ah r&gwn (4 [/” ,
S @R, ﬁ{: 064 f R .
Ao the outeT

L2 nut fort a VEQJ C}]or‘ct dipole F[quQtorcf
L;ounolDLrLI .

L2 Jﬂﬁ&mql Ok Ecég w tthén i‘mS e qtor) Wif{cftﬁs;f'é
C CoVpLing with the antemMa and s L ide e
he. | OHimate.  fan field Lanténa pattetils

L? Larde . copnductot L{J[;f:hLﬂ ﬂn,g oltetenice  wud ccau/g;[ﬂ
w&gﬁ the antem QMG/ .-._deﬁvne” (€ - The cesvd
can be an alteed] fC&SDﬂcmt Freqmency nadéation
tegistance  and | gadéatéo) pattens.

@ padiating nlear feeld Ré(jaf?o i

-~
L E_),]n Iﬁﬂ)‘t - 2
Ly Tt &g that rtfjf—on of the [seetd °b antenni 1)

the Reactive neam freld (Te:
reeqions L= o Thes rufcjwnj "tht’

m\%ennﬂ R EF o GD\_F < f°\<___.__m._ }

; r"‘-‘._/"\._/“v T

ton and the Fan fcf’-!«-
CletUJCE’ ﬁﬁ:orr fﬁﬂ

i et

L—’? r“'II’L-S rc LU{) C.S CllSO CRHQC‘( _{h@ "}mo\/]sc t—(_c/) ftf’ t‘O(}.
L—}Ffwftﬂﬂi’g o thlS mJLof] Qre —@Tf@ Aatenma patt ‘2
Jcaﬁr:zj Shope but it 6~ not complete! J [Soreme of -

i
Scanned by CamScanner




— o

Q—,B Thi rl‘_.adda";i-p’] Frlﬁ(a/ f’rtﬁ’q’p/nifmt@ the fCCQC{r_Ve
field . (i) The madiated oave front o gy
cleariy evrVed @'MGL Electnce and (j"é

| e ile

Cield ﬁ(_‘,«{;of{'__g aste  not orthogona/ .
@ tof) oly the Field ofay

t
Far - Feeld ReAED) -ty Ltils Lhas
@ Mé?d\ vlare /CuE'JO/ dtg«[;ﬂr_but{or) '-rgﬁﬁﬁﬂm

Mf/v
angenna  whene {he
meulf(j endependent” of the  dAiStance fram He antpy,

Ly Fortithis Mt i, e distance from the antemq R
TR0 b
4 ke A O The. wavefnont btiome,
Lﬂ?pmﬂ‘ﬂe,rcﬁf_e o thi ;ﬂ 5/} 7:2@ p\adr,a'{:coo patten) <&
CLPPftD)[ Lmatﬁ plann AO@S @,V% r,ut,tfq dL'S"c’;Q/JC@.

CDM el {yortme_d
E F{?.C[ Md H F,;,é’_(o/ VfC.‘tD/‘Q,S arte Ortth%?'qu —éo

each Otheff' _ |
F art Fwé:( rte 4 o0

qu{tﬁq )
pfatterny)
For. f*'UCFLtH

[4{ g

/Jadfa%;/ ) pattenn G
;r( e Reactive, Near
( re(d (\f’__..‘]a'm"

y e

R A Y o i : T AN e e A r s 'ar:-"“;-
Scanned by CamScanner




T

AN]IQ L&ao{cﬁ’ﬂ = ngcle(m.

\/\_,ﬁ-(/
‘\ﬁ\ \_,"\_,/_"“"‘("\' '\/‘\_/W\/M

T4 LS arc L@‘tﬁtﬁ PL"»’C unit radsy,.

0= Arc Lengd @qd]
&Qdcu,ﬁ M

Ly Fort complete  clmelt; Anc Leagds =orm

& Wfﬂ = 2T (Radias
k2 Radfv‘:m £ M‘&Otgwtﬁ'of N gD NEErr) K’Z‘D)

Soltd Arqle Tstera Wﬂ '
_ %ﬂﬂMfc sguane ot readivp .

“7 Lt (8 amount oy @t P

olid An I@qu)) . Area g]'ft‘
d | Cﬂm«:!ws) < JSPA&T

gvft Kom(p[g_ﬁg gp/\ e, chfcm o

artea C,S e L[ '”/12’ . g e
Now =, “":’ =
Soltd Anale Cf’ 4
— i[ (s (s of .
L2 ¢p 2d (j < b Q/y
angie. “ta ano {(_o m@q_guftffn@/lé N 31

Re lat top 'be,{wee/) K@dcﬁm Cu‘lof Steragian =~

o+ ) steradiay) — 1fta0/ X{f@’f?’ = | mad ~

T e | = 329633 (leye

L— Forc Complete SpPheree
Solid Mj(t? s 477'(3) %77‘)(36{5‘0 13

—= 41373 - §¢(deeps 12
. : 7 <e
AI\[TEAI{\L{]\ TFM{EK%TUKE ,x ! AN —m—— (\j C)

T;f&f“ (i) ant ‘””"C\f’ T(:/V]/;t‘:f;ﬂ e Ta S @R parramedern
that descre( he p f]O:[/ myc {J Nocse  an antenta

rfaduce,@ cn a r,\/(/) (/}V’!Mf}mcsié

This TC’M/‘P!m{rn@ (S Aot the ,ﬂﬂ steal femperatvre
ﬂofoiaf;f @ntenna - GB MfmiEf‘Wft ;an  antenna deeg

L AVE an intpincie Cantem Tempercator @’ assecidy,
w th ({/ JCQ{I](U{(_ +he f&mpeqqfurfﬂ fjthﬂﬁds ) :"(‘_\;:

A

Scanned by CamScanner



It R Rl T eap S sl

L i O R S ) RTINS b TR0, [ W S ST TS e R
J..J‘.u;_i.bj.«.rmﬁcia-‘;:.-_i;s‘.ﬁ-u_m;c. bk e

and the _theremal eavironment that
ef)® @ Antena r_f_‘C,M/"fif(_ atuvrce /¢
o as Antenng

qain pattlrn
(e

i LS /J(ceceaf
als o EOMG,'@UW(’S f{@f@f(ftﬁﬂ/

nlecse “TeM e ot
D fenitten m’yﬁ/]ni&/l«’la WM/)C'TWLWC& — @7755 Nolse TQM/D._
deene? AF

AN N

Wam@ £s Mat/)e/wq?gc,ca/z

T = o7 ff R(6,d) T (82%)° .sing-d Y

@ oy R(®s¢) ts &aﬂlu@tm’) /’aﬁt f AabEHE? 754

LS Tmpem e A dc,gtrulol/f i Wkl Ntreedvce &
To deyine +Hn€ enyirtonm & — Th & s {s the 7@’?@“
Temperatvre  cligt/chteol © breon the anton,

ragurce gn evenr olirte ction awa
(N Spﬁﬁftz,ca/ (J ¢ O&daﬂdi}@/g F C_/I_S"éafl CC
b Valve s -

£h At §H 1o rtovehly 4 Kelvin s
] "¢ j J afétw C/) ?%67 dcf?@cz'},pﬂ

tht tempe /mfvft
oly thC gam th’s C7’/t.0mof S he physica/ &
temperaturne i e L EAR AR reovnd -

afvre ~

Noise powen By pntema B AT mq Jempe T S

3 ok power [ pr, = K: Ty, w/)e,rce Ty £ ts Antenna Tempe-
| B s perdwid VT

K o [tEmam ’5 cm;ﬁmﬁj [
Gain woeh pespect, 1 TEPUALLE L, GA ey
({ t(.’] E/DC?CL 5L’Ca_tg;,7 i

/“_/‘_/’\/‘ M\/\/v’_uff\_,

L4 parameter bt encoontete -
aheets  fsor. Antennap that operate
centain enveromentp fe  Ahe Catio ol
ain  of the Aantema oliveded by the antem

,{(m[)(m&{ume (Lo Sjst@? f&?m;)e’mdw"t )

rkecelVen (S spect bﬁ’ed] This /'mm/u(/uch |
wrttttes ac @/[ , and pas vaitp ob |
Ab/keavin *

R TG X e

Scanned by CamScanner )



RAD (A T2 ON RESTSTANCE Tn ANTENNA (ﬁn)

W‘_f
AN A

A e T G
Ly The antema (s a radiaté Cj ole yice. , whech mafcq{;’
Electrtomaqaetic wave (Em wa‘(/c’ inthe space
iﬁ}ﬂ,{)e gu(ﬁj/;; 7 correent to a 7’:@—’?05{) . then power,

d&ﬁf)bﬁl{eq’ (J antema (S .

Lyrh ¢ ene,fz:‘a svppied | g0 anteana (S OP&SSQPQfGC{

N fwo A %
- © padtated) prer { P ) (@), pve ¥ chmie Loss

| Pro 03 4
L/::,go,;"ji)ar pow&fa P e PL?S__C;,":- DR Ae
: = I CP\K'—FP\,_)
Re= ‘O\QO{L"‘J‘CCDH P\éégﬁt&nc@
Rre

L> Radiation efja,cf,ancﬁ £l R
o aT Re S hc(jﬁ theN Enray ts hidh -
-7 p\@d‘*a{f«oﬁ WEQLQWCK dEp@/;o{g Upor) _’§0”0“)J

i Qrémz;ifzgu mqf@,ﬁ/) /}n{ﬁfwﬂt @ Ra_t:,o of' Len Cz@ Zfo
dfﬂpdnds vpon pmmi u/b@ft& ;moh.a Eon e L
congldemed . @ Loe ation ok antema with ey

c dcs 4 e, |
to jfwm@;f and - othen Ddecﬁﬁ &) comona dischange

Qf,t’ cc);_t
L‘?ﬂagtcat[j {J\Qo[,:,c‘tftﬁm QESLS{MCQ tL assoce ’/

@a/ by  ant€MMa in the
a g ont ol f)a ‘.':‘!11:‘/‘{ ™

space as [l ("CJUUJ MC{JnEf qyeLe S0 A;J oy
Radiaf-con Rescstanct y f—"d“““b /1: en e
r%adia.{'en} /;r)u)(f/‘c bﬂ- a/,tc/)f)‘l Ancl Alah e AT &:2-»1’4..

2 LRNC

a-tion f{(’f‘-,i.tl:{a-qc v y AC(fIAtiR’. thE Rac h atien € jj* “d,
RoT—— | | s

ofs antenna o o
DIKE(;T!WTY Df— ,q,\, I‘F/\/:J' 0 The. .—'4{!\'{{"{(.1/{ Y of

an an - l(/n{\ {(‘w L"CF&L"}{D{ LOLS (':/]C ﬂ‘a{-LO OJ /t IC{LQ{.LOA
m{mmtd o i I ol T el I Ue artemq
te the Y reqde af Lo/) c/)%cmsufd d]/ff‘Q7t olVer Qfldfffc{fo

|
Scanned by CamScanner



o= Uaeiv&ﬂ dere@c tion ; U= /{QO{Q‘/Q-{',@’? I”fmgﬁtd}
;—l/—/ ,.'-,

p = Uaya . |
i oncitd U, =.Prad
bsr Averasl quf&,q_'&.czé?/) TNt . a(17 LIW—

7o b b ca{cuqueo’ o cast ok
sl papee e Vh;?tza Mayximum Dcftecﬁd/z,g
¢

dircection (s not o
(s dekined as ‘the(jrcaﬂo v fmc;ifua{éo;/j) Intens
N Maxwm dimection b the  maAcet It s

o aodapple  SOURCE » J8DEROPLE SOVTES oy -
ey  Cquaily déreection -

> r‘?()prto/\/,_mct{ﬁd pireetiVit (D) @9 ¢HLP
HP

Herte O tp = falb powlt Beamwdlty ‘i1 E-planc.
HPB w
d)ffp”‘ Helb /’OWE/[ chchdtbifﬂ’éwj &N #plase .
! EXamp(e The readiation | Inteftsft op @ U/laddfﬂﬁltﬂ’”“/ meema LS(_T"VQI?
‘ by v=Up:Cose |, where &L 8% T{" 04@<27T Find pzrede
'; C-eﬁ,c—Vz/-f:Cj
S0/ r—Dc,r[chch/Cj O* 477' Um = 47?_ Ufn = 4

Iy B |
P\Qdi,a{‘"d Power i ! |
R =S 0 d B % J?(uM € 0301500 d&“’tﬁ

- YUn_,
o (§d¢f§605@§m959 GREp=0 ! T .
P g, — w(a) . [ecne-de

|
= UM L £059.0 /?— A O=0

B b ‘”’j[ [‘C%T/"—(—(_aaiz
== Uil ] 1 /] ‘IWZ

"} - : PR L e

10/ (/ "‘C\l "
PU—{; M 7;} ' < vq“},{; f.vf] C{t;f.) V'e ¥ I/(. (E’EL )

e --Y — _\’ | —e

|

Scanned by CamScanner



QHDIﬂTlor\! DEr\JStTY Af\JD RHD!HTED

Y When Electreoma Jne,tac wave  &reavelp hSpace  The
powert densd;(j of radiation g arteme negated

rE,D__ Bﬁ%moé ‘U’lo! Méjnﬂi"ﬂ ﬁ{oﬂ CS(jL’\/en ﬂ,(\]
"_? "'7‘ bUDL !

Q mc{'rtﬁ -

it §DfC :Cnstﬁinmneous po uere }?ctqf;: uIng Az
& Awm(je, Power. olensoﬂ(j Wav = Lige CEX —‘71
Ly So, Ftao}r,fz{&q[ pm@g{é

Avert 58& paw@rb by Antema [z
" 5] 7*55@ Kﬂ(?xﬁ)j d<

' 'f—~.'——*§ Re(&x?) a&s
t—%{emﬂmgw _,etw%ﬂ w/ H ol (mf)
E 2 ?? 0

PDWEP\

NN~ . Ol

=4 2—

P{tad il 51’51 ng R d.ﬁ

EXxaspic. on Qaa[;,a-teaf powert =
rue—— The po‘Oerc densi: 1 ok m cwb&anq s exp
B e /

wat
ﬁmad w ! qn: L /de

essed ag

ensity]
Find  fhe Rﬂd(ﬂwo/ Povuct. ()E&oﬁg‘ﬁffltzm rz
ﬁ,(\,: Prad = 9 wnqd i e %50 dodg
we. mx)[—{iP[J w rt O’)(j Cﬂ(‘fr)S? (‘11\ POLL’C’R hg{]stvfzj
IY T ho' SN0, xhistne  dO.d ¢
i qp‘:So gt g T

T i s ! d@'_r.sinlé'd@
= Jm S posio 40 118 T Q‘J" o

gror-@rol aniin, «(a)., JC%COSI@D Ao

(ot

Scanned by CamS'can'ner



ki bt P S T e

tqoﬂ_ STFQ 032.69) d(9 ”""A "ﬂ'[@ _CL/]?.@’/

= AT L( MD} - Lo O)J qub[;

A Tenhi® RohTIoN TElEs (o,
s t¥ |08 powes &S more then i L oy
rodiated Powen (pug | wel e i G ey

PCopdvetis
1e85 . R i

W AT o iy S &Qéﬂmiw’l )
7 L’@ f /rd el . Rescstance ‘DéLIe cing.
Fc,j\/ S (e ({Lﬂ LBSS {{65"*5?(_4*15 Loss

——-——-"0

L K&d&atwﬂ E.FF(,CL—’E.HC(] ,_P,[S_t?‘_i— NG Fisl el é D/
CA s v R ‘
,_9@ lﬂcrt.ﬂa_%?j &O\daaftﬂf} Reng f}MC RMSZM nereeqse
nadiation Meplyie f/ﬁnca '
_[o% ro/‘?-

ﬂaﬂﬁgif Re=

QJC RLZ "% R =hod
s i m o org

_‘50

p\ﬂ_‘f‘f’\f_ 9"0; < i & i

Scanned by CamScanner



!’e

ANTENNA %O WENANe SRy by i

AT BN A Nty of
antema &8 D= _%, —) | <7
i (-Aﬂffm}/ﬁ
s e - 3 Fraq
@i"; Gain c%: A'jm{—:ema_ C pagi 'U" e
Prad N dimectiVit 6 | =2 f\&@ s tead

O= /{TU
Dol mtena K* Puda

. Ebébcbe T

n
@Eﬁ‘uaﬁmﬁ%wﬁm@ GE g s AT P

—

D 4T U /”/c c?( Pm

AlgERL L e -
O 5““ O~ Ate ma can bC measv e é’] ﬁot@mq
under Test  wi th “@P‘Zd o ree fexence.

CABEANE S I T S aclatio 27t
é(@“‘:‘——__—u"’ L5 %R Antennq iﬁf’a @#

R
L HiRep, RaFiation Taipenss
) S e Pl e ence. ,?(Jbg ¢
, s P’ . 5 I SN /3 /‘/J_ﬁ' ‘
Yres. = 4T S iy

(150 6’10/?@5 Antemna-
S0 ' 6 = U/] v J

Pc’/}/gfyf

AADINT o0 BT
ik 7.“‘\]]‘ '
. e fwM,Ediﬁ\TY O qutafcc,)/) Tntens: r" LS

Op [)mu(’/c !Utdc q'ff o/ {;{ antennq o ' Pl

~ vhit Jf/’/u) f‘h«’}(‘f(J ,
C) unit, o watt/ 5Py
; &a '{({")/J {/}{(0/]1”’{ {(j Qf(ﬂ"t’ad(&‘/)-

—..; 4T Upur
Pin

am OU/) =

'

P
L(r{ '___Q_% U= wie®

A

Scanned by CamScanner d



LTRSS,
@ w (pow 7T dQOSéfg.) = .El Vit |

2 oy
ratton  Tateng ct £ e
(i) 52, Ao g

sased o0 Radéation Tatensity  padiated po
can bl calculated & dﬁq P&@

Pr‘t@q‘ ‘:_jUdj— > g§lu_'0[_?l

S

= J[vsine. d@dgﬁ
G}qb T

-r-'-""-__-'__-

xr--'——ﬁ"“'f

Scanned by CamScanner



ANTE nInA APERATURES -

Ly Aperaturte neans Atea. With eqe Mfe@q _
RSSpciatl o Number ofy €V alent areqg, 7 5 Welcgy
used 4o desenribe the ")’0””@’&. =4 hege aree
Sties ofy antennar DLy Chareacdons.
D physiees Aperature , 6) ane
() seatkensny A tratone (1) Loss Apercature
@ LOHﬁC-l;E/\ Ape_mq{ymﬁ, g O T

' e it e M
lx?ﬂ\ﬁctan&vlaft NoIcl), a0 g iy
C{fM'ﬁn -E'WLQ r\{}u@wc{f\%\f L$ A #Dmﬁm
ai\lﬂﬂ*’ﬂ,& aela of Of) LAl T ey =
ag Physical aperatune AP' L & repagation
p= Kb I t e S

Ly 14 ncident wave has power d@”&tdw Then Recetv
power. [ p=w:Ap iu) wq_t,ﬁ_;;) i

(3) Bffective ppematyure = b whe) we receile powen , ¢t Lo
Lece +than we Calcvlate . :L-&'-'gﬁs_ Fﬁﬂppﬁnuf&j- dve +p ,aoymzrg
(qugong.@ Homn ¢s not. uncib‘,DM oyern. opencnyg .
glecinie ierd (£ fteld) ag wan must be Geereo
Lyt Fmac—tiﬁa(l]j._mé o T, - ' ;
Ly 50 to undentstand ppkpctive aperatve we qeed do
colevlate  aperature E.-‘[yb“f’,ciencj.
Eap=Ae _ Effective pératvree

* ﬂp . 'fthCTScisc.cL) Apereaturte
L _écﬁtiﬁfttﬂj Apertaturce pecurte pue to edgeg ol
Antemar Cpf o daes apee not. preopen thes) (lth*?ﬁe g
be. Scq tterein b!l’_un’] @ l.J(fﬂ_f; DK” vy entemna
H' L.oSs wifl vc:(,.w(' dve 1o c_vncfuc&([ ve mate tial &b
Q L,O(U)J»{;D - bceld g not Zereo  at the wadl .

Scanned by CamScanner




?
|
t
_|

L‘_%C'OH&C{_/(: ,{lpﬁﬂqfl}rﬂe L,{/f/// Lﬂdctt{fﬂ ADW MU64

D/)mm o Pff\“tf’-fma il _
o L) N e e e

BEAM EFFTCTENCY f;ﬁ’;’tjﬁ
M,Q:q :—*;‘Id! Angle fore M@ymzwu e
_ = Sold /}’z‘jfﬂ foe. Minor ff?b@'_,rg d_‘”){\.%(,ﬂc”n
L-}-To-{;q[ Sored m )g i 'Slﬂr*“' s OJEMM&@{%%
Ly peam EBffice ij EW = 5P 0y
- | g L+ 2y

L’%Stﬂifg faarﬁf)rr, Em= --.ﬂm i -—Qm AR
5 ! "C.LA;. Syt Sim

L5 neam EFPtaieﬂ%jfstrmJ Facdort =1

Scanned by CamScanner |



I - F G i A TR A

Gﬂsma_@ or pADIATION PATT ERA -
s AT TN P e e

B v e (i povtn_acen WBEH) -
Ly T4 &6 o anquiat Wod{-,/; of majore fobe, prtaw;
J gwc{B clow -
pean width)

N /YEMUm o
e A LT
et el b Ob‘ M@sz; Jobe -

(D prsw [ Férst Nt 822

b @t (S
©, Freont JLD nacli ym-Lco — |
e ‘\_f\_/\—/ F’tom s ée @
Ly T s a natio ols ﬂfw’? majorc
LACK Loke » 0) ) Pt ont]ob
- C’; r:w” - ajort Lobe

mcutcua: mod € of

, - . Rod cation ftttdt{-(
e Galr(dp) o pack Lob€
LAe L ob
e A Lab
g.n ="

{ <
‘- Ly
) ; _ 2 i )
-—lgo" 120 %60 O 6o | 1207 1go
LHX \ r4f) J( r‘! /)i JC' 1 ‘f'("\j) l\l'( [-{ I fCA) { { ,? t{} X_}}
'1\*—- T ¥
L> Tn aboye rllaamam M Ankema €S reade
plane heo T
L ™Majort {(7bt nnd(L wieh y-axls &84S ang WCE Y-aKE
if o

———— _,-\ e x

Scanned by CamScanner



S TSI

K fisrcisho el =88

{_;mmp;f 5 O/l

Nﬁ}lﬂ A%Cma LS Mv‘ﬂ(j a fieH Mf'tf@”’-’) 50/&08

— An

Qr e, for 0SOS 1 ki ey
power, B width anaﬂ ER B

Ms = fppw i pocdth of neam ob major. faé;le ane| Powest
R

L (squvare Ob Electriic
— 5 hal ke we Know powet(f) K E (TM Feetd.

% E oir vedth powen LS halb , and at the

nean Gt
T e e, e (e-$1en) skl i g-of

Maxeimvm  B- bleld
L2 EC@):CDS__@::. —-:Ti:":j Gzl 0

9 @flmw'# - =g b %

Ly Finst, Non seamwidth (Fraw)
S paged on plull. Nl means | ‘9;?0
Eltrpnle flc/elcv! and f)owe/(, ShQU{d Le, ]
Zero () that olutecéw/)

) @,cnlgm—f&@’*&)('?j@ /?5’

of Hpaw and FbW - N

@{fﬁ’{iﬁor{qﬂ Mﬁanqa E(@)*—samﬂ JFin iy ’_ g/
S Teon, HPAW, E(@)-—Sbﬂtg \F‘ X oW

= E&=45°
= Oppw =306 = qo0°

L"/ Fa(c' FNGLU QF;\{GLU f@O"‘D

="
(go’

e O T T T R PR a_@q;'. f;h}'é

Scanned by CamScanner




SMART ANTEANANA =" f

N AT Ao

L ¢+ L5 tht wmbmmt&on of ' pntema
PhQSQGf f’r““tp‘ and Dsp rqfto_cess.orcg.

STRUCTURE OF SMART ANTENNA -

o MW..,
(\A./\./qu\_/\_/v'\-/ \n_,-.a-x/ (\*’\/\_/h/\‘ ~

Phase 7
Bhefierm

| iy
Trans gecelyen

e

: trotted
\» phase OF the phase shcgf’fwr L_S‘Hﬂf?: e
Ly psp preoctsSEe , by contre <(j

pase ok phase ehiktenr T EMA FXy

Olf’Smtpg(
L?:’ffzried Elgments gadiates in

v
dirte ebion onlf 74 has mmjlg?emm
interee ference., Each Hn—&,ennv e i
*s connected weth Phcf,ce' Shif ‘a/.lsam
+hen ¢t S coﬂn%’c-&ed weth T -
Recel Ve Yg-{tﬂm , & MRe~-t Ant €N pas
M{Jﬁﬁ’fc (jmn ¢n o€ sereed  olénecetion.

TAE. ; AN Sy STEm
DEFine+4ion - A smarct  AntY

~ enna elemadd with
~~—~—T 2 ultlple ant
WC OMIQQLneniI /Jnhjcessdé} Cq/mb"{‘ J el

£ -

raeliatioN and/ fo’P'f'LOI? f ercg  avtoma

he S the 5S¢ na/ an"“"’?ﬂf&qi
.{-Lcal[j n meSPDnse to J

Scanned by CamScanner



Gman:Jc ANtenna Bvﬁ' e i
CUN AT DA AN Q&iﬁ-”@ .T'é, ﬁ,qg &L /lf i
QLN - \Rore the o{egcﬂ;@q{ L9Aa/. Z‘

Cl% Tnterclercénce. r&e?_}e-e;lf Ny
O :C”Cf( eaee) o szsffm CQPQCL%

APplications 2f smart ptema .

AN

O Tt s vsed L/’ Acou_;f‘af - ﬁaq/fmace-

ﬁéc”(] '
(D 14 Ys u,;ea% m Tmcx,m ok RADAR -

@ 14 ts used g Qw‘w Asﬂconamug

@ ztis vsed 2 Lgputan, st
&a;clc,o TEle8copec o

g ppEl e
rI A *\\\\ i
| o1 &

NI _f B SOy

Scahned by CamScanner



ZERC M C’DF ma’ ,021 /yzopg (n/ M/J édalmwo;__
N “.\,‘-\_.-\ [ e P T W= \ “,\‘_ 9 1OV Lt R (L,\I_,\/\/\/C/“:j, )
b Tr. ¢ nt’mec‘ ents *Fh-e ree @ tive phase cha
ob £hE AC E‘/t"C-Eftc_C pie fa{ acreose “C”Jace;{i,
D eRVitles  then 2. B 3 R,

45:‘ 27N , Lohere n=0,t k2, w-j:_f::g:_

B means AN numbese. ok modes OF- resonance.
cay exist Ltﬁb’ N is an e Ven, nNumbes .
Thneo , § fo, 30 Lis Zeqo mode

I

TJ(’ nh____ ’méhe/) f{j 7T S0 1t (s CQﬁd PZMGLE

- m?ng{m 0N -
el T A

= n ’U‘IE*’ mod e - acbacen-é &ﬁadﬁcféﬁ Vit mh;ie
130" phase diffenence . pe ”? ";j’
commonty vged mone 1 M2 ';fé;}oe/c pi oS,
=S A Maqn@ TP When: openaite Powf,c an0f
¢ \g? tves ma)(ww/ﬂ m/ﬁ/{)u\
E g vent ool
ol SErCeA Frey J 0 Cc?UP/ rpa Vet

é . /‘ ANt fcoﬂ hQS .
2 Since M &%/9 QVW} dpﬁ\@fﬁ f J"VI&’C[ e
e POSS{.Q/(‘E o

E? @/2"!;’ ’
yenc Lot S/f’/ (/
z‘y/uc te Cidge
modl€ asci-

PL Mopg  in MAG;NETF{W al

g (“éﬂCL'EDFtS;
/F 085 C(; C{i LOFJ
L"‘:’ Th{" O_QC(,{{Q&LO/)M F/'Cﬂ

Jo the. oliffeneat mooleS ant l
-.1-.-: on €, amih("fﬁ' \ 6o Ul“t("‘ P‘

elad I
HQ'(}.IOK; u,)/‘(,c‘é \CS 1/].-://1"ﬂ1ﬂ‘/ f'c/(' s /lt{f

p 3 (k
i /The modf’s W}u.C'A Q/ze C{.use fo /J M o
L,;;, /Cﬂ,-j (,((u(((‘ [,(u[i(’(‘f/] -{;Am“ /\[ YJQ $-
ra//f"f Mt?r‘ff’ JNM/ ’2)
J‘”“/)/)r:z (h rfr/)m/z Wrr/

’\f\'\*\'.x\(ﬁ

N Tl b Wl : 3 /1 .‘Ln({-P‘ﬂa_’L_;
2 In ondegr o a Vol f‘f MC‘”}‘ JL M/C } Y

£ WGPl J Slh a1
(dtg o o Mgs of healy
L3 Eun{me CONsLL ts ef fwo f‘-_.. _ ;
aude C LULfCQ c‘omc réu'l u!tmqu- ;;b,‘f,/(
‘ cdne the poes™ that shevid be ' phage
Po{e/q These. 4 ¢ pef h

-

e hase othert ﬂm Lo
w ith f’a("/) othere fm pe mpd€ -/ Bl Le o

Scanned by Cam'Scanner




r SKTp DI{I&I‘!CE' 'Th@ SK&P Dcs'éﬁ‘/lt‘e (s “H’yQ
S - St ﬁtom a “Transmitter:

AN A AT
Shortest déstanct

measvrted almg @amths syrface at,
Which $kv wave at Fa)g'f:’o( me’ﬂ/ue/zc

(é‘ 7}’cJ Wil L@ meturncd g the Cards.
T pgeapt Frepm I’am&’qfam L.%]eq

= Tonigatien
| LQC‘] er

L’?HQ @{ Al’l f'ﬂ -gyé‘ degt'éccv) "éﬁ'(.dl ,- : 4
nel come e & 'tht’ GM'UJ %/f‘cc"ﬁec%ﬁ

L J_’C@ncz’a'fp&/) L,adr@ haal i 3
weon
L—?ﬁa We can- Ge—LhE. Sk an{i pzzop a |
£S (005'5&«6{6’,\} Lot (jrﬂ Q'f("’l ’C/LM (‘Zglgc/ﬁ
“dtstance .
L pgration, a} qumm DIV Fff@‘}‘f’f{’?%-
(jmwgoJ and cmc-kc,cas! #’rt@?/vc"fmd (5‘6) 1o

§MVP "“JCC \[{+( 5 -"'-.: - )

m 2. mu,:) T .' "

----- S A K

CR’TNM rRFQUEr\fCY ~ for cmy Je Ven EEmE ,

(\,\.«,«-\,\_w« ANV AL AR A AR ; p"\TQI'AILﬂ?

€ ach LoNDSphercic, . LaYee has a
ot »L”/(\ iy Can bE

rmc?uenc ad Which ﬂ!“"l‘q & |
Ereansmet deo] Verctiealy an: reflee 4. bad ek
géuﬂncj( c&' Qamw) ]dy @

0 the earcth « THIS fre
creitical Frt(’flfvffnc | '
- BN o -
L ‘7Fon ToNospherte Laum = F—r s
M= Repract Ve . padex of :l‘onosf’ﬁt"C“‘ ;_'q(/(i'(‘
N umbtre of . Ele C,’cmm Dt"”«" ttJ e




g , -
B oL AT S FR R Wl ey o IR .-
r A = F«‘Lazy ﬂ[}/}as 4‘8
PRGN (onefiles LR e oy g e
WHe=8ho: _ [[-73IA o

28y aevRiatisggay ,.
L7 for pofe (entticd/ 7//.— G £ N

- BN

uencL( DC {W&HE
)’-‘ort 5 LQ ot & JC

X HE
= £D£N

m/{
! (s Jcp ?
. fort FI’“Lﬁdf’fﬁs'—} $e= £oF

Fort\ Fy - Lﬂjeﬁ e 4 DCC i :f{Z i
bR iigf«f/fwcy CM )h; Ma)(mr/rw
5 Btap Ky wav poptges ol A5 2l ik
oS a bl Frtt? yué‘ﬂfd e e O Srﬂ‘wa )

A
qreauency  that, A
Fcojmmmcca%conw%wem zi“*’d’ cl/f’/)‘,oomts

O/l t%trt'Uﬁ 0 nos(uﬁfac Lﬂde,@ L
SE-1-
f\ar% ._':-:\.-7.,‘:'-’.,1"’ s
L,}’ \{Of[ (“" gt D .
rﬁ rmur \ X
Lﬁwr f‘].,ﬂ:r 3
casER L P e

o 1 - O dn0 =
~ ‘g_b,t oL I\,qo 1 Y= S b = 7 b F ¥
R g | the Y
L;PﬂF'EG-ﬁ%?xfcan usabre pneq,um;J _ 0
| 16 F('Pene,-l;rts_trtﬂf‘\i’]tv cme;w(#.frt T
Ly tere greqyvency

‘e VCUI cabl(C .
Ry x*-"*"'&\“"
- 2 o : e S SRR

Scanned by CamScanner




; ! i : Sase b i s b g L
thm s s e B T S s o o o A e SO S e e Ve .

VIRTUAL HEIGHT 7~ 7The Vm{ua/ mezchh isthat fof
p?rz;{i?zu’é?f A wave Sert’ Up o an ‘angie o

+o . be. reg(e. cted -

. J( &GFHCE.».II(? .SUI'CFQCE
"[r:qu H,
{£e0

™.
U

g,
Pﬁf"-’lﬂ:s

— e

Virtval Hedz,rp;

CH)

Ly pue 1o Gigadval chanqe m Qechﬂ C£ ve rndex QA ctva)

PQ'H} LS Ty = = X - Q= RJ(’ And Vit tual Pﬁ?Hq 3
. X=2Q-Ry

L‘;?W?é Zeajhgassocm%fa’ to fth \/tﬂi f“‘” path
ts \fut—b'ﬂf he Lght |

= To meqsune the! i toal ﬁééj’\ff the mgé"'—“"%’rz’&
USEd tS Lonosphfmd,c_ Qoun S dﬁo CCL//G‘;/

as - ToNosonNDE " il

7 The.. r[{jnﬁmu‘t-tﬁrt M&Mﬂa 584@35 Nerttéeal(y .
ppwartd eadio wave of Pvl,se,_ dt.r;a-éc,m_,u;a
Mmicro Q¥ cvnd [M '

LT The Recelyern Anteana, & CRXJ_&S,,P[QCEQ( cesed

1o Treasmitten AntemalTy) and recelVes ssﬁqu/
rekle cled ot ‘&nal |

L3 1k the dveadPon ok Transmittern (1) anq’a{cce Ven
_fpfj f‘(a na| 8 ALEretence s Ty Theds,
ancfh\/f’(m'f )(Tunt‘ | |

=5 9H ¢ ?CT 2 /(,('— L&I-] ..
{ |

[éc’odtnj DL)[Q"\(‘(’ U, IR 3
p\?tt‘L Vr.fl‘) c:UQLttnﬁC’ b'c b f {\f flee {c o) s _§L
okl pistance s gl

I g, Y it '.-\- oS 3 R !
G, 3 R ; | _ ot y
L e el TS aer o S aROIpath

(:3 Ac UO.’ “ebﬂ"{: \ i

Scanned by CamScanner




