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~~1 )tn i encCrv  of’ ~“an—rride S’~te~ 3Cte

• Wu Lin~.-v’to

In ~~~~ i ’s’zr ~ of’ 0 s .ioarnnl, . n~ “~ rr ,t half of ~ i ~s ni’ t i d e  ~~~~~~~

n a -  3. T~~’ ~~ l1 c’ -• ~~I ~n’l 
L a~~f’, ~r i c ’~ eont~~~~ r’r~ to ~~~~~~~~~~~~~~

4~~~~ ~~~~~ I oi” “~~3 fl ’
~(’~~ C) 4’ ‘~~~~~~ f l ( ’~~

( S4
~~~ ~~4’ 

~-‘~“~~~~de sat ,ëJJC r’.

I .  c’ ~~ t ~ ~~~~~~~ in it ‘ i~-~r~ ~ire numerous

e ~in-~~~~~~ p~ - ’  .~e ’ ers ‘ r~ I~xp i3~’a ’ on ~~~‘nne ers , ‘-:hic~ ~~~~~ t~ho are work~ n~

o i ‘ - c’ -r und ~~nt to ~n ‘i. Srn~ ‘rs , ox o~~e”n ‘m d 1 s~ n t—sensors -t’ e he~ e

~~~ t. ~ Ia t o  satellite, n ~l h(! ~eIom&-r i c  pnrnmeters are a1wn~ s

hundreds in i i u ~he~ . A~~ ut, ~~ en~~ineer a ’  i t  “artet ,~ii’s nnd exn O~~n
1 - ~fl ‘~~ r” —

I
meLors , w~~rj t  pt~cp J e  want to know •~n st is t 1~e ruic ’ of ~~ c ’i~~ Cofl~ .iflUOUS C .~~i 1 - ’OS

co~ ~w~~i~ir~ the c~~
-
~ -c o~ ~~~~~ &~‘~~ ~~~~~~ r~” i u ~ ‘~ ‘rt ~‘ t-’!o’-’c’t ~r

- I • 4--
~~~~ h” -m~’i ~I fr - ’  y~ . the i~~ ” ‘“m I’s -~ r T’~~ °’~~’ e s i~~ . - o’i ~n

Should enc:t  telcnio~~r
’ c H~-’ nl be r oh i i n t . e d  on one e ’riCr w~vc , l~~~i e  r’~us 4 he

- U  id -eJ~ (~0~’ ~~ i L - ’ orr oqnirp od Lfl •n s - ’t n T i t  a-i . Ce’’t ~~nI ’~ ~*~ s ~ not ecc on r.-’1

nn~ nr -~c .ic~ml. T~it ~ 4’ ~-~~“ -e ’ -r a ’l”~ e S~ ’~ on 4-• “m n  n-v ~~~~~~ “m

~‘ro —
~~~ ~~~ ‘ ~~•~‘~ c’ f . i nc ~ n~ t i l ” t e d  on one enrr~ r’~’ ~~~~ , -~ ‘ ‘me ils ‘.:~~ l ~e

na t n i t h  xon o - n ~ roms. t.uation s ~~~~ ~~ke n~

dl ‘4 ’~ t ’c’at kinds of ~r~~in on one ~‘~‘~~~c
1o t -

~ r~~~~”nr , ‘ ‘~~
n

~~ t~ ev n’- “e n ’ -

-n  ~“CC) i. ’Y ’i~ ~~~~~~~~~~~ ~~~~~~~~~~~ H - - a-i - r ’ -’r f c ’  ~~~~ ‘ - - ‘n out ‘ “ - ‘~-r H ’ . Tr ~~ tt

~~~~~ Ur I ’r  ~r-r~ to ~-rans -it. several f.”j C)p 1Ct l~~C S ~ fln]  S fl~ t~~(’ s’u-’e tir~e ij ~~~th—

oatS be:: n~ messed up mid t~ e’~ con be ~~~~~~~~~ ~r 1~ i i°fe renti-i Led on the r mmd -’

~ o~ - n ~ s 1 i-m c ’d i n ~~~~ ~f~ r l d  i f ’  you d’m~e to ~enle t.~ e he~ -h ts” T’ nn u-

r ’r- ’c cc’— , n f ’c’mt iul f’ i.—~”i0’ t o l  e’-1r~~r i e  ~‘ *o lo  -nv ’- ’ been “c’~n”’l . ~-“~‘t i  then ,

~ ro nn~ - ~ds art’ of ’ en rici ’ I 0 1 ’  f’r cia- c tc’~ C! f’~~a-c’1• ‘r ‘u i ‘ — n m  h ‘in-i
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L-=~~kiL~~1i~~_ J  L __

~±~~1:~±~~i
In snt ,eluj t , e 

- On r~r o ’t i i - 1

¶ ‘ ru’ D1~~’T~~i of frequency d l f° eronce n~i1~ 1 — p n t  }t t~~] eric ’ :n•i a- ’

( ‘: -‘~ o: S~r ,p’t: ;or, CC~~~c :—carrior wove , E~ em1’tor , R~reee~ver,
~F~” han-I ~asr f i  1’ e~’, CCWW co—carr ier wo”e rro - I i i I ” t ~ cm ,

-, R~~ r’ -e - ”dor .)

~~~p:1up. mv DI ft -!roacp ~u I t i— pi ~t.h Telemeter i a ’

“i~- : ! ’i i ’  ~r - t  sr ‘r ’ t i ’  ‘ n - t i n  ‘~~r ox ’ci - : r ’lc ’ , t-hc’re ore No.1, No .2 , ~~~~~ “ -~
!o . 4 ~ ‘- in  ‘ “a-’- t• ‘

~ ¶ “  1~ of T I  In  • ~ih1 oh ~~ st. ho t r ’mno p c ) r t  o- i  to ore nince .

icr ’ I a- ’ t - -“‘ , n i l  i - ’d c i ’ c0’ ‘c . 1 ‘r”ln ~n n i :n- ’; ‘12 (‘‘~ -
a q ho - : 1 “-‘ ‘ ‘; ~‘ 4’ ‘‘c-’ • I n q 1 ~~~ ‘n 1!, ~ 

‘ ‘‘ cC’ “c’. /~ n n -

I o -a~ all • ~~~~ b ’ ‘m ‘a ” ’ •~~~~~
‘
~~~~ h ‘1,~~. ‘Jhen ‘ p ore n’inn - t ’ ’ r ’ ed t,o ‘c rc ’oei’

‘ ‘ a 1 ‘a , ‘~ -e ’’ ( ‘- ‘a he ~F ’ ” ’- - - - I kt.e I accord a’’ t~ H~ 1’ -’’~orC ’iI  we h’~ f s  o ’’

‘-a ’  h~ ‘it . In i’ s - i -  - ‘  ‘na u-’’ , four t e ier ie t r t c “no 1 s con be r ’ mn ci ” l  t e l

at t h  - s it -a ’ t rip . Let I - u ’ f’our telemctr t c s l rnn l s  be mci,lu1-~t t ed r-’rt’ec 1 ~~~~~~

on “ u” ‘~n,’i I I C  i o n s  of’ 1 d Ic ’ a; . h-i 1ohor~ z; 3 kIlohertz; -o t i l /, k~ ioher~

f’ -~iir diffr’ ‘i’’ t froquc ’ mv , i’ hr i t ~ tm ailr ~odit ln i’d osm 1 ~o ’ c ’s  ore c ’ ’  i’d

C ‘~~cmntaCe ”  w ’I ”c’ s , ‘ia- I t 1’ev n,rc’ put to - cl modulat~ed on n - i  emj k  I

Then a carrier wave carr ’~l n -  t ;-ese co— car r I e r  WnVPS ~s “- i t t -p d  out- i’rom the

emitt-or , A”~ et’ he Ig rt ’ce tv p 1j at- t, e ground stat ion , he c—ian I ’m- wove •• 
-
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~ ~‘s~• f l  1’ p ro  m . ’ rcmo i a b i n  sn f’i Iter . The bond p-ass “I I t er t-c ’ ’-io ! t s

,~‘a iv t h e  wOve at’ a f Ixed  fre quency t :  p059. As In I~’l ‘ire ‘
~~, 

h- n~ n ’m~as

1~~ ’ - -  1 ~~~~~~ a’ - t r a i t s  w -m v e s or 1 !lidt p r ’ z to in ns , h - t a d  ~ O 5 t  f Il t e r  ~

I t- waves of 2 a : I - h ~’a ’ a ‘ - m ’,s ‘in I so on . Tm n ,, s t. p “c ii’ p 1— c ’arr ‘ P t ’

wo e s  ot I --C L c - ’t ” -  2 ~Hc er :a , 3 k i l oho r ’ ~
- nat -I 4 , !  l o t u ’ : - ’  :‘ o ’* he

nor man - e l  H ‘ un - I I ‘ ‘ -  - o a t  h - t n , I  p ’mns  4’ l i t  e”s . ‘1” t e n  t l i ’  “ um’ n: ‘— c i a ’  c’-

W a - C S  ‘t t ~~- ,h ” - ’o , I - i l  - ‘t e d  -and ~ho ~i-’:e-etr!c ‘ — a i l s  cat ’H o I ‘wi t by tHn -  en

he t ake n oat • ‘. ‘c- ’~~”e - h i s  k i t t  I of ’ mu1~ I —nat it u ’ierai -’’ eH at ’ uses t h e  4 ’’a’qu*’-a c ’v

dl ““ ‘ru” mu ’ o 4’ o no— p ar r  “a wave ci I ! ” ” u ’”c ’n t -  I ‘it e f t p  ~-elemete”in” t- ’t ’ a ,

It. I ‘ - e ’-e ‘or ’  c,~l1ed tiiil —t ‘cC ~~ I ci p” ,~ t e n  a —  sep t a t  e I i ’v “a -p c i  lc ’l~~ ’- ’

d l  ‘°or,n:a’ ‘a- i i t is  -a l - l  ru ’ ‘ t ~~e l  as 4”a ’ollu ’ ’:c ’Y f l ’ ”c”e:ac ’p mii1 ’~~— a ’ t i I 1 ’ t.eier r ’ o ’ ’ - i ’ .

r
- ‘- ‘a a 0re , lo ’ -e~,’ I i  c ’4 ’c’ae :iee m i  ! — 1 - n t ’  o eneta’ I sva’ati ~ra , hot ween

f’re a - i e t : cv of ’  • wo co—carrier waves, hi —n’p I a -an n 4 - -’r” ai w~ -i c~ nt i s ’ he

or -e p ’ :- i ’ ’h t a r n” ’” e at -  t,”e r r au t t io l  a t e  - - c ’o’—e’ cp , The trirTher cC’ r ot ,h a n d

~ i~ ti lt-oh ’ a of p o —c omn U - a  waive c - m a cit. be t~~cs rnn’mv , because , - -~- r ’  n”p I- he

c o — C o r r a l ’:’ W ’t ’!P5 , - l o c r ’: - t i  ~er I ~ I t ’  ‘a ’ o” ,’ - ml - l’e ’ w- - ’n  f’rc’ i ue! ca’ c 4’ ¶ wo

co—carl’ or waves a t h e  e ra  et’ is ‘ c mu t ual I ii erf ’c ’rp ’- er . At- I -“ “  resent

‘- ,‘, t I C  num ber or  ram ’-h s in fr enue --cv I i  °4 ’rnp ’-~’p m u l I I — p o t h  ‘ p h ’mp ea ’ ia i  -

is no more t i n  15.

In order t,o ccu’rv ‘ut f’ru ’ i a i p m t c ”  :1 r”erence mul’ I — roth I e ler ie t  cal

ef”ic  ea tl~’, in ‘a I - ” lone ’ a ’ s~— cC ‘n , ‘‘ ii’ •e n ‘uld hi’ su “!o~ eat n’i-al’er •f

i o n wove ose:i l o t  ~-‘a-n n - i l ‘t le, i~~:it ,p ei ’hn I ~iue of’ c o — C o t -r i  or wve

no Imilo t- ion , rae modula’- Io n of ’ c’ ‘—c i a’ e’ wove ‘c” ,‘ler’et n c  S - “ i i i  ~

hr ~ 1 + - - ‘ na-ap i I t u  Ic mo-Iu]a I ion , fr eqa ien ” mo - lu  . 1 at. I on or phase ‘o c l i l  at Ion.

The mc l u l o m i o n  of’ carr ier  w’i”e “or co—corn er wore ct-in , ‘~,qçi bp ‘ta r cf

3

L~ ‘~~



F_i ~% 

~~~~ ~~~~~~~~ 
~~~~~~~~~ ‘“  -~~~~ _ ‘ -~~~~~~ 

- ~~~~~~~~~~~~~~~~~~~ —---~~~ 
—

~~~~~

- n e ’  c t i ’ - ’ ’ I ‘ns a i’h ’is I - - n ’-  can be ~‘~ n1’1 ti ed t i C  ~ “ i ’  i on  o~’

a~ ~‘i1’i ’ t , ,a_ _ ,, t I l l i t t i’ “a‘‘,Iii I~~’ ‘~~~
-
~ ( ‘ -- ,‘ “ o~’;-ap r 15 e — c a r r I er  W’u ’ i’~

o C he I ‘i t~ oa’ 15 ( ‘ m ’ .  I “ ‘J’IVP • 
— l i ~ - l I C  ri ’ I - :  aC o n — — —  “equ c ’  - , o” ‘ a- ti ‘ of I ‘ ‘ - ,

fi-e - iui ” - 0’ .’ tOO I i l - i ’ I oat— — —  f’~~p, ai i i ’i t ,’v --t ’du I t - u  p~ - f”- e’a ’:u’a cv rio ia-IcC ‘ -‘ m a—— -

rt odu I ‘C l o t ’ , t i  a a , i  “ t  -:- - — “ol I a , ’ ~ - - 1-’ ~~~~~ ‘~,~4~~ - l O p  4’t’ p~~iip ’ or mao-hi 1 ’  I in-a nv~~t ci a - a

‘ ‘mo a ’  ‘ - - ,‘ :- ‘  or ~~~
‘ 

~~~~~
- -  - ¶ 

~t I - ’ - a ’~~- O - - C P  i’’:C ‘to a,’ -uhili ¶ ;- a I i~’ ip “a’e ,a~ c’

- - i” i ’ -l , ‘ IC s ”n t n ’ -  Is  - :0w ‘ i i  - ‘ - I  a- I, ’ l ’ - ~ ua rr:’caat ‘~“‘a’, ~cl law ’ ‘ t i ~ 

- 

-

I ‘ ‘- - ‘   o 4’ 1~’ ‘~~~ a’ — a ‘a ’ ~~~ - - - i - ‘‘ an • a - ma I a -‘ ‘ on - 1’~ — am

- ‘ - ~~-‘ 0 ‘ - Ut - a ‘-‘o ’ ~~ - ‘ ‘- - ‘0 ’ ’ 
- 
“ -‘ ‘‘ ut ’ -“ - -‘ a- ‘ ‘C r’ I ‘a - - ‘~~~ . TI ; - a: ‘- -

‘ - t a , .1 n ,1.

a I -i - ‘ ~~~‘ “ - ‘ p t n ’  .‘i ’ m i i : ’ - I , ”V of’ a erie ’ a ‘ i - i l  a , ‘ a t  ‘ c’ -a ’~’

- - - ‘‘at ’ - -a ’ I Ion - ‘ - :‘ :  t ‘ a ~~~~~~~~ ‘‘(‘C 1”(~’ i~,~PU 1 -a ’ .

-F’ ‘~i’ ~v- ’’’’-~ ~
—
~~~

- -  
~~ ‘- ‘a- 1 ~~~~~~ ‘ ‘h  1’’’ n ” ’’ e” 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t , . ’ c~’ci ’ , ’’’ ’ t a —  ~a r ; ’ - ’ ”” ‘ “ 1  1” •~~ -‘-e ~~~4 ’’~ , ’” ,’- -
~~ p  -

~~~~~‘

os t I~ ,’ ~I ’ “- ‘,‘re--e~’ au ] • i — a - a ’ h ~~ ~~~~~ u’r~ a ’ -
, ‘ - ‘a ’ ” ’ ” a I ‘ n t

~~~‘ ‘  t, -‘rat ‘ at ‘-m s - -i ’ c 1 e ‘ - -, ‘ a- 1 ‘ “‘  I - c ’ ’  a ’ - ‘ ‘h”’-~ - “ ci a 1 ‘a I 4’

U-a’ , Ar -i I a o k I  a t - ’ a n a a n a - o a ’ - -o - ‘“ ‘ ‘i 4 ’- ’’’ ‘‘x - - U’, w~ on I ‘ ‘ ‘ u ’  cl -n

coma ’ o’er o’a-’ a 4’t ‘a - m o - 
~‘ a , - e - ‘ ‘ :‘- u’~’~ a . ‘ I :  - ‘ - ‘ 

• c’ c ’au a - a ’” ~ ‘. 1

-a - ’  ‘ ‘ a , e nec ’ a I ‘a’ I ’  - r , ‘ 
• ‘ 

- -  it ‘ - “‘‘ • ‘ - u’ - -“  ‘ - ‘ ‘ a ‘ - , a e ‘a ,

I -
~~~~ ~ ‘ c’ ~~~a- a” -  ‘c, I ‘a’ ~~ n , he s xl  - - v.” - I c  - - , ‘ c . ‘, o- ” ot t  I m t - i  a” 4’ ‘‘ -

T a - ’  a- ’c’, ’ i v  ri ‘ at  “ 4 - ’ an l ’ - - ’ aa c—w a j ~~~~~~~~~~~~~~~ t~ ‘t n  • ~ ‘ - ~ ~< ‘ -‘ lr  ,‘“ ~~
‘-

~ ‘ a

a ‘ a” ‘r I c a ’  of - he a rr l v~i a 4’ ~~~~ a- ‘s . ma t ci ma  o t t  a 4 ’ 
~ I’ e-’a’ •

a -on - an ’  e ~~ I h- ’ t I are ‘rica ’ ¶ ~ 
- c~’ I - -e ‘r ica ’ af I - a ’ v e t  I 0 cc. I’b ’ em; I

uses the 4 ’ -  “mt I Ian I ‘at ‘ a - - i l  ‘ I  c’” ’ t a — U ’  ~i ‘ - — a - i  i s  - ‘ t’ : a ’  ‘t a r  ‘a’ ~~,‘ —

• a ms ” s  t b ’  eecoai-1 t ‘a’ ‘‘ at ’”- ’ ’ • ci e l  I. a - — ‘a la ’ ,‘t’ r~’-- - ’ - ’r ~‘o . -
‘ ‘ma t i —  ,~a _

Then It ‘I r a ’s t ’ - c  4 ’ 4 ’’ - ‘  ‘ ‘ on-’ - ‘ ‘  or-  “ m l  ¶ - ‘“  a ’ ¶ ‘a - a l e  ct’ mo m - s  -a’ ‘h-” . 1 , at ,~~ ’ai

~iii I ii ‘ ‘c’ --tb . The work ct’ era I I ~~ t~’ - i’aae m a - ’ C C I ’m;” - ii i t t  ;-,‘ I - i t  I ‘ m u ~~~-‘ -a U’ 



-
~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ — _--—- -— ~~~~~~~~~~~~~— 

~~~~~~~~~~~~_.,‘J”

“a-f ’  ‘r: ’aed H a ;‘‘at) t -‘i t  - ‘rn -it , r ,

~~~~
-- -

~~, si~ nn1a and s ’ar ’a ’I In c
Th e nath n it  orno ’  or ‘-“aaaec t t a ’  , O  su”-i ,~ --r 1

11 ut’ S- - - -‘ time
I’ -‘ur ai”- :s ‘rs t ~ ‘ l a p  

~~~~~ -cr U ii II —

rcCot - ’ v”i~a , ‘-,~~d ~ - - u m m  t b - ’  t- ’ ’ o’-- t a ~~c - signals -~.nd. sara -u n”

a ’ ‘o’ at ’ - t t ”  on ‘H c- ’r ’ ’ - ’r 
~~

“ ‘ — u~~11~ I! ~~~~~~~~~~~~~~~~ 
‘a

p nt- l 4 ’ 4 ’c,,~ , t - ‘ “-on are t’-’ur ~~~~~~~~~~~~~~~~ ~-lC - - ‘

— 
— n,’’l r- -“

e -‘ e’-” “ - - a- I ‘ta-a c ( ‘ c i  -mire — — — —

- ‘  - a-a 
- —— 

~ ~, 
____________ 

t ir e

mt- ’ t ’ ’aa , C ‘ e -C~~o ‘a r i C h  sL-n ’ds ‘i~~I a-~m~ p 1Ima c’4’ 

‘a- , wh i ch cnn ‘‘4’4’- ’r-”at int,e 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-r ~

‘h” “c-n iT ‘e l c - -o t r ’ c’ s r~~ a: ‘t”SE’ -i fe lem#t , r~~c e’I - - - ;” 1s  on
c-~rm ’~ er Wa”e

~~ -~~~~~~a ’a f ~~~~ 

~~~~~ ~‘~:: 
Jfl~~L~-“ti C, w ’r a  a t r a 

~ -‘ t tn -’ a-a -a -- c’ a- ’ — a r ’ ~ I~-’ r’a-’1 U;--’ ‘an 4 car’-’ pa’ ;,-‘r”a’ —,“

‘ ‘ “a’ 1~~” r a”~~e -“a ’ — “-a~
- ‘“cn w ’t ’ ’ • ‘-‘ a ” i ’ ‘a -ii ~“ aay-C ~a ~ ‘: ‘ P (“‘ ~~ a-C

~ ‘ -e sa a t i ’T l !U ’  ( It-’! a’irp 0 1 , ~‘‘‘- - ‘w i e e , i t .  w i l l  n ’alce wr’n ’~ i c- lent . ’”  c-’tions H

N~ 11 t i  ~ Ch- ’maa r ’ ’ s I - m t. on 1,1 ‘a- he-a-I ” ,a i t  con ‘a- cm ’ ‘‘ c • ‘“ tn ” c”ri’’ a’ ’ -“ a ~“1” ’ a :

~‘ “ r -” a te  -‘a ‘lo , I “ci” ‘ ‘-  -‘a’-’ of’ aea’r--’a- “ci.”.

PA ri~ot-h aüternat.,-’m’ ,

iLJ-~ -~ ç’~ ’t_r fl4~~ ;:~~ ; 0 ~,i~;z
c” vet’ .

~~~~ ~~~~~~~~~~~~~~ 

RI~ recorder

In ~~~ s~teili’~e Oat th c ’  c r -~ ini

9 D I n - r o n  o t’ t im - a c I I ” f ’ero -t cc
teleneterlac-’

5

~~~~~, - - - - -  --—~ - - ~~~~~~~~ ;‘~~~“



- ~~~~~~~~~~ -
-

- i?~LJT’T “—
~~.

-

~~~

- 
_ _ _ _ _ _ _ _ _ _

!“aom ‘-‘I - ‘a i re ‘ , II c’’’ b o a  ‘en t.~ a’ I me C ‘ 4’ ‘,‘ an ’ cc rau~ ¶ — n -it -It

~n 4’-~ - ‘ t o  ~ eI ’- i ’ ” ’ t  p 4 ,  - ‘-n ’ ‘au,- + - i ,nlr c’a’i - ’-U - ’ I e’lorC a le

I a c t  idoL-a’ ol ones Ui ~o a I  n a-I • l’be I’~’C 
‘ -  o l U ’r n — ,I c i r  - 1- - a —, oar’ ‘-‘m Ine

- -‘  
I- • a ~,- - ‘  e”-r~ - ‘  ‘ t - -a I a a~u ’- :’ c ” t t  ~~~~~ n - ‘ : - a ’ - m - ’ -

~ ‘r a _ - i -e ta  t ii ~ ~~ c -a c ’  c” u ’ ac ’

i ‘ ~ - ‘ nm ” ca - -- ’r . ~t 1n~ ‘i u ’ m c~’ sat a c~’m lied ~;‘ii ’:u ‘1 it ; - ’, ‘
~ a’a • I n aec~’ 

- 

~‘e’d n~t • i l ’

‘ ‘‘ j a i l s  ‘1 tun a I t :  - I~t ,‘ - - a, I — C-or; t - - ‘ ‘ scm I a ’  - ‘C ‘d s - “n-’C a; r - - ‘ i— o n - -m a t

t~~1 ci t - I c 1  c’, ’ . ’ ‘ t a t - - n H  ‘t ’~- ’ ’ flf ~~!- “ a a ’ i i~~’.’ t’i a ‘t’e~~t ‘ e - ’ m h~’ I ’  c -wa a’ r -”c ’

~ I l _ i t ‘ ~~ t on’s ~a ¶  a -~rar I ‘a- ’ on’a’ so - a t ;  I t’a-crn - ac ’ t o~ en u ’t -t ’  ~~ S I 
~

-‘ a ‘ ‘ “at ’a-  ~a ’ r +  h’ m tm tb’ ‘m l a -en ’ f’a’ ,’, i u t p ”e’a of I - U’ c”’’ ’ a - i c

‘ a”  a ’ —C ‘- I i i  ‘a rm I n  recola-ed on ~ a ‘i’ ‘a- ma.l c-a - a - a - 0 ’ ’ ’ I” a’ c’aa’ i ’a , ’a ~t

• o ‘a- ” ’  ‘- ‘ ii  ‘- t ,  a ’ ’ ’ ’ -  ‘“ cC -on’ ’]a , T — ’ ~~~~~~ ‘ t - 1~ en -i ’ ea’’ a - -em ’ ’

re --p ‘ - - a’ ‘ i - a  ,‘ t c ’ c t  a-n a t e  ;—a ’ l a ‘m l U ” a i - i t  ‘r ~n - s c ,t c ’i l t-e t o  ‘ p - - m - ” e t  on~

a , ’ n ‘r 4”-o ’a; -oaa ’ ’ ’ - ’’- , - i t m ” Y ’  -a ces a l a -c ‘a ‘- ‘a - ’- a ’ -n r I -  “i, ’r , ’ - - t -  ‘ -m r o t to  n o - - n o - ’

ci c- a - a a -o - - - a , S~ - ‘‘-eai a -‘ - a - la - t t ’  no scm Ii; ‘a 1 - - e tarp “-i  ‘ , 
+ he

U- c’ I “t c ’ ’ ”  I hi’ w,’t’:a I ac-n a -a ’”’]! - a- i ” e m ’  + ~ I enet a a- - 
- ‘ ‘ml Is 1 1 ama”

• Ar- I a-a c ’a -t. a ” - a oh-m a” , -n ‘f’ ‘a- C ‘ a, ’or - i -  t a rot-ac ’ or ‘a a l  - - -  -‘~:a ’lc”-a ‘ ci”

m ’ar -~$.~ ~r ‘-mac ’ ~~, c’a , -m at ‘U’ a l  ‘h, ’ a : i “ri’ ; m I i ’’aa~ ‘ s st o w , too, ~ in t i 1 (,~~ p I ’~~~

— - ‘—- - I c’ - I ‘‘ a- ii - 1 ’ ’ — - a - e ‘ - - I I aa :pn o 4 ’ cua ~ t ’ I - - — - ‘ ‘ pa - a l  ta’ I I a-- e~: u - a - r,’

va Ume - ‘ It ’S ’ 0apn ’ a , ’ -cm’ , ~~:t  -a - a la ’ . “ a ’- He 

~~ 

- ‘rio t a ’ ’ e rinr’aa’a-’’ c’n ,mc”’ cm -

“ iO’ i- ~~’ ” ’ ~~’ “t~i , a ‘a , ’,’ ‘O a ’ t t ” - ’ ‘ a liCe “o , i m i , ’aa cv ~j ’  ‘ea’e~uao mul~ i — i ”i ’ I ; 

e ’ - - - ! a : - ’ -‘ ‘ a ’ - ’ ~“a ! t .

- 
• In m r - - m a t ‘ eel a: ’ I - -r a s , 1-oIl; Ca-’ f”cn’ to  cv C ““ ‘ m - ,-”ae~’ mui m !— r ’a th

cmi,’ - ,“ i n - ’i :a,  I t - o  I - rue ,l I ““ et’ ,’:-ae m au l ’  — a n t la U’] ea-et or I ~if’ ‘art’ used I , ’ ! a a  I 1 a’~

a ‘ - t Ot -  c- ia ;- ’ ‘ 5 t~~~’,~’t :. ,vr i ta - - n  C - m a t  b~ m a n i c  ma - - m H 0m ‘ ,+ ,
~~‘ a- a - - f r o u t - ’ m ’oi m ’~ e ( - a g —-- r e

1 ‘‘I • ‘F” aa - -“ “-‘st c ” ” ’  ‘a -a ’  “aa ’a” r ’’ c” ~ 4’ “r eq’ie -cm- 1l “-‘m-a’- ’c’e “a • — “tb

- - c-on ’ ‘‘‘ 
- - a” I aC I - - r ‘-‘ ‘ ‘W - - l 

~ ~~~ ‘‘ “C 4 ‘a ci 4-’ I t-’,-’ i t ’4’cre~ ‘c n t t ]  ‘ ‘ — ‘a ’ I

C - ’

- ~~~~~~~~ 
-. -



-~~ -“  -—
~~

--- --a Ti;~
-
~ - 

- - _ _ _ _ _

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~ 
- - -—

- -

l oot - ’ t p a’ ! ‘a— c-- a ;  be coot:’] p ’-’ t - ’  r’.’ • e - 01 ~ ‘ -

_

_ _  

H

[ L ~~ } T” t,m a ,~ atn ’p ’ l i ~~r J on t a ’ - r --ai ’a ci

-‘a-n ’ l~ 1)1 - a’-”- ’ a ‘-“'l ° ’a - ’ t - ’ “i of fa ’e ’-aaie cv ~I1f” o”eoep r a a a l + a I — ’-m at ’a
t c ’i e r i e t  o ” ! ’a  ‘ “ mi - I t i ’-me ~m ““ ci’n-’rn-’p ~an] 

1 — m ’ot t ’ - ,‘‘p’-”-’’ c ’ ’’ on”

( ‘ - -‘ ‘ “: ‘~‘~~~i ‘
~~~~ t ‘ ‘ --e 4’ “ --‘a ’ ’ - ’ec nit 1’ 4, ~~~~~~~~~~~ I ‘‘ - “— mo t” ‘a ‘, ~~n e-ascir ,

F- ~ ~i”a - 1-a - ,  a ‘a ” -- ’ or , C-C”t cc+—c aia- :’ I or w- t-’~’, ~ c”4, -
- 
v ” , “~~ m a ;‘osa t ’ ,  ~ e ’ . CC’~]) - c c’— e ’ a ’r lea ’  w’a~’e

io a”o hi ’-” an , a-,hL l ,~ --

~~i Ia e  ~~, , 1 t,, ~
ia ~~~~~~~~~

tic1 ’ ci t i ’ Ia’-a” a’ i - - ‘a : I - ‘ma It ; ‘a s’’a-a tc’a’a - -‘ no te a a aa rm ’em ’ -an I t o  nomad

h t . n  - ‘“ ‘i c i a  - ,i ’ - ’ a’ c-n’, - a toast  i ’ - a a ’ - m - ’ t i aal ’ c n t ,i r of’ He qu~t U t ”  ~~~~ ‘ -e

—‘S ‘“ ‘f ’ ‘ 
~ c’ ~~‘a- ~- ‘ m - a ~“ ~ ~-c ’ 1 c’a~’~ a ic ~-‘a-’a ~‘‘a- a-’ ‘ ‘at’-’, - a,

1- eH  am -i  ‘ t a ~aa ’’ v “ ~l Htc’t ’ I ion -‘, “‘ ,‘a ’ i~ ’’ ’a: tm -n a-r’i~ hoC m’,’aio ’’ a Ui ’a - a

.1 - st- - a -c c , ’ ‘i d wet her I .c’ p- i  ‘- mt - a c ’ ~‘a’ s ~l, - a - a o ti  ‘C ed on ~ ho - - a - a a a a ad h on  1! t~ le

error. a-nra - i i i  t~’ ~ a : a’’ o” In  -are tnost-l” C ’- i a isa t’C H I a tp I .core aac ’c o~ 
• h e

~ hr’ n”I aa~-’ ~‘] cc ’ a ’~ a waives dur ! : a ~ f-h e t - r ’ma:auu:m i - s i o n ,

a’ a’c’,n’ - - , in t e lem etr I c  a ;’’n cir’- of’ a-- ’ a a — - ’aaa1le Sat , ’ e 1 l a o , the m” ila-e c’o.i I t t - ’

modu lat ‘n net, c-al i s  a~ I 1, ’lv am - a n I -  ed , -~a u , l p no”e o4’ ~ tipt aod is nIf’’’-cv Ia ’ i’d
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w~~~e~” there Is -a av; lae a-’r ~ • - e a-m r -mcc ’ss 0 ” ‘hIs ~~~~~~~~~~~~~~~~

includes ~~. -r ep  st-ca ’s: s m  a - l i  a-— , -iu ,’aaCC zta t - ion  and codinri (see Fla-ure 11).

The -‘i ra-t step Ia to s’v”:’le 0roni fli manab o~ a i aa ~~ ]a o4’ He +~ lemr 1’a ’ c

p -mrnno ’cors sent out by a sensor , and tc i  c’it ’a n - e  ‘ ic e continuous a-i”noI~ intho

‘a series of’ sepa r a l -rm ‘- - - J.uc’ of i1’f’ero iit - tIme ia,+aer~’nl. i - C s  fli’ or ’s is j
n’a a - e -‘as the s-unplinci in t ’me - l i ‘+-v’c’ a’ce mul ’ i_pa th  te lc ’mete ’r~~;ra’, T e na-am-ca-

O~
’ t-lnea- of’ s-;’ plin~! t h e  ‘a -‘bo” at i - ’a a-m l,s of’ each ant-h s a a a u , aI he as many ‘mmci

t -w I ‘met-a more t, ”an 1 -~ae po c-u sii i-’ L’ - hi - ‘st a”l’caauu eaacv .
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The ‘re-at, - lv nt ’a -”e of’ us i a,” pulse code moduln~ ion mn ’ m ied Is t hat  a

it can free t -p t e lemet r ic  s an ’m i s  f’rom interference b” the st rnvin i -~
w- mv e s  a-j I ’arri C- -v are I ca ’ nr t,rflnsm ’i t,ed. I-Then a c i a - - b r W”,ve is

-r ’ i ’ ted from a a- -C e 7 H ’ e t~ H- : s~~ound a - H t b o n , i~ n co~ p 1if -ude o~~’ en cd c~a a ~ ea-

h o c- a - i a - c -  t,h--’ icmter ”c’rcnco o” ~a c- str ’ri n~ elec t ric a ’r mar es, nra -I as am resul’-,

ii - - o ‘a-I 31 t. ’Ioaaql -‘mma ’ii -u a ’lp moil l a -it ion comes out. When ‘ampli’n ad e is modulated

b’.’ -an’mlo ” mnodulaation , ‘- h i s  additional -i-- ’pli f-ude m - ‘ 1-a1 1- ion will become a’

e~-ror . In aulse c- -ru e modulation , as Hn carrier w-mve from -an nmit~.oa~ as

- ,np l i :u - i e  ke~T control , when demodula~ iOn t~~ es p1-nec on the  —~rciund , f-here

is only ‘-ho necessity t o see if tc- a - - re  is carrier ;-rrlve and mao ’h b n c ’  to do a -C th

- h~’ si ze -~~~~ Lao e--v-r i cir wave ai ni:- li uc1-’, so the additlonni avn pli t a m - I c  m - -b u— 
- 

-

l t ’ a’a n c-m :aed hy i a t e r f cr en c e  c’muses no problem ~o ~ h i r  Whole ar -cons. ~~~m

~i - -’arpi 13, it c ’a-- he arc - ’n that b n caaaa -r ’  the c’m a -r ’ or wave is ‘interfered by

L i 1p a- a-;’- ’ i a ,~ “ t e c t r i c  w av e s  i t  the  com~~se of ~r n a m n a i a r i o n , i s  ‘a ra 1 t .  m 1 e

h.’m a a- tO ex t ,r amor - ] l alary ch ’an”es. ‘-~aen it -i s  reed ‘‘e l m’ He -T”u”d , I he pulse

ob”-ained throu- 4; d ernodul-a t, icon is ‘mIrioa -t  pn +, I  a--by d i”f ’erent from ~cs c”i- ’ n-al a

a ’--’pe . Cit in a-rnvc’ ~ e~’-ectira-’, ~t. on ly needs to  see if t- ’-”e is c-ar”i cr w~~’e

All that of’ whiëh the ampli tude ’ is iaot lowe’-’ th-’n one 1-i c’ cC’ the ’

ar ’ a i a~ p en -a he a ’esI ~~rcr I ‘as a whole a’ulse , ‘and 1 1 m m - of’ which the  am’] I ’  m i l e  b r-

lower ti’nn one half of t-no noraira l ‘-‘- ] ue is  no —p imlse or ne ’--a t- ’vp a t t i c - c -. O a l ’

1)-n case of’ ex ’ r”aor i-a ’aa :i l’.’ a ’atroa ” b a-m I:c’r f’crn- ’ cc , t ’-c “-aa”lifa ade of’ cav’r ier

a-i-ave c’a- - hecoaoca lower th’an one 1t-’ l~” of t 1-a r normal a- ala ic , ‘and only at the

t, -~at’,p j nt~-mrv ” l  a-a- en there is  no pulse , ‘- ‘ -‘re’ np -anna - a -  ‘mat c~xt,ra am-tp 1~~’ude ,wh Ic ’a

~ r more tan “nm -a half of’ t !ae normal v a l u e ’ , +* r’fl cc”r’a- the error a-C’ ra -’n f’u n I r ,-~

o ‘anal. 1. h owever , the cm a~m a-mcc of li’a”i a m — a - a ra b -a” n x t r m -aordinar ily a-~ron”

II 
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