














































Trallslatillg the 
I"for",alioa Fro", 
tire 

!>i",m,h hy the arc sent to ground 
j",tnml('nl.lt'OIl and dat" . handling ('(I"ipment in the 

ronlll. Thi, indndl'_' pap<.'r-tap{' and mag"':tic­
tnpe .. 111<1 "itra\ iukt Ol",ilIogr;lphs. 

cquipnwnt r('('Qrds angle 
llH''' ' ''''ts of ,,,,l,"nna Iw,itio1l , doppier fre q uency 
Illl'''''''l']1wnl •. ""'gt' ,md tim,', Th<'S(' 
,L"" art' H'("<1nI"d nil paper ';!IX' for imm"diatc le!.:ty,,",: 
tran,missiun tu llil' SFOF ill !\I,adcu;< for use in 
t"aft orhit ddl'rllliltalinll. of mane,,'-cr para",_ 

ders. l,""'''clnd de<:i,ions. prMiction of time 
"tlhetrugd 

Td"rne\ry ,igllah f[(lII' the 'paC'Ccraft that ('ome in on 
th" fl'u:ivl'r """ arc either time- or frt'qu"ncy­
mllltipl('wd orhoth, that is. the signal, frum thc various 

011 arl' l'arrkd on 
"",'L'Ompmil(' rad io-fre<[lIellcy 'i!l;nal. ('ithcr se<l"entially 
(lirlll"mllllil'lewd) or,irnultam'Qusly 011 SCH'ral whear­
rier fTl'(luelleies (fre<t"ellcy-multipl .. xed). ThisCQlllposil .. 
'ignal i, hy decf)mmlltaton and/or 
LTiminat"rsinthepuundtelemctrysy,temw thateadl 
• igll"li_,iu,·rrlili,'dhyal']'arrIlel Illrrnbcr.Analogordigital 
(or Loth) Ilwlhod, of si!:,,,al modulation arc usm for 
tran<mi"ion of data from the to Earth 

\nalog modulation trammils 'nl"a.",e­
nwnt< in (<(Illtinuou,l}' \'arrinL( .. Icctri<'al 'ignals Ihat 
"'pr<''<'nt m .. a,,,r{,lTwnt, of voltagc,<. t('mperatnn"s. pres­
,ure,. intensity. de. Witl, L,()(k-d digital 1I10<1u-

'W. ; ollUl.d /i,,,"'. 
,,,bllH""''' 

",dil. cin:uiU ill VS," G.o"",/ 
Comm,mica/i,-", SUI/cm 

lation te<:hnique.\ it is possible ta increase Ihe effidcnl'y 
of trammi,sion from thc 'paL ... • •. :mf\. Digital trans­
mission also 'iml'lificsdata l,a"Jlingat the ground sla­
ti'!Il \)('Cnu,c digital can he formatted fnr direct 

to l'Ornputers and for teletype transmis,i"" 
The detected umcramhled <ignals arc recorded on 

mag",.,i,. tap" '''' that eomplcte IllCrrnallellt of 
all tdemctry d"l" frOlll the spa{'Ccraft will be aVAilahle 
for btcr (bta prO(:e,sing either at the SFOF ur by Ihe 
NA5 \ Cenler respo",ih l(' for the projed. Certain ,ci.:dw 
'pnl"<-'<.,mft telemetry sign,,], aT!' at the Itation 
a, th"y Ure for the u,,' of operating personnel 
in maintaining l'orrtad with till' .spacecraft. Digi tal data 

exhihited On special displays: .--lala are re­
l'Ord('(1 On oscillOl,.'mph which prodUl't-' a visible 
palt"rIlofeleetrk;,\,igm,h,. 

B"ca",,, tl,e <i""" t ilil'S of data prodoced dllring a mis­
si"" are ellOrruOuS and ('OllItantly growing spae<: 
proj('"t; l"'coml' more snphi,ti('at<'d. in""'a_,in!: "se is 
being mad(' of (m·sil(' data in the DS] 10 
reli"ve tht, hllrd,'n hoth Oil l'1.JI1Huulli(-atioll lines to the 
l'asadena SFOF ('Ontrol ('('nler and on the SFOF data • 
prO('('ssing.l},telrl . ]nthcon-sitcdnln-prO{'(',,;ng,y,l('m 
at Tidhmbilla, \\hkh is ('Ontrolipd by g(·nr·ml_p"rpu" .. 

{«Impn"''' , some of thl" ull'cralllhl('d <paeecraft 
data an' mm'erted and tu ,)ic:ital format for 

by high-speed dala \illC' dired to the com­
pulers at the SFOF 



In additi"" to I'roc",,,ins and recording spacccraft 
IdC'mi'tered dala, the .Italion also processes and records 
d;,ta !!Cllcratcd by the groulld equipnlcnt, sIIPh as r!'_ 
,,-h',·d 'isnal 'Ir"nsth, transmitted power, CQlldition of 
all ,Itation equipment, and ealibratioll voltage" This iu­
formation h pr<}('('s~,:d hy th" digital ill,lrume"lalioll 
>~"Iem, which use.' general-purpose digila l computf'rs 
that aec<:pt and pro<...", h"lh analog and digital si~nals 
\11 h'l"""nd dal~ an, recorded Oil digital magnclic-\(l.pc 
rCCQrd<.'T's. and <..:rlain st'lt'ctM dala aro> T<'(nrdeci on 
p""d,ed pap"r tapt' for transmission OW'I" teletype cir­
cuit, to the SFOF. 

All tap;'d informati"" "",I to JPL ~, laheled "lid 
idcntifi!'d by dat!', lime r<-,~i\'e<l, station, and spacecraft 
"'"nl><;r , Ik'<.'ame time rcferenCt' is a eritka l faetor ;n 
Ir,Kling ddermiJlalioJls. and ill other DSIF function.' 
thal dep"nd UIXlll the timing of electronic phenomena. 
the time of ft'O"ipt "f l{'km"lry dala i.s rCi.'Onleu 10 an 
aCt'uracy of .11 Ira.,1 one hundredth of a second. All data 
reCt:il'ed during a mission are rh"Orded on ma"""tic t"P" 
for a I'enn:",ent re<"Ord m,d for the \Jse of scir"tists ,~nd 
i~'h<inl'€rs in ev"luating the result5 of;, mis,iuII. Literally 
1"",drC'ds and hundr(-ds or mi],-, " f ma!,'T'di~ tal''' ar~ 
us~d in some mission>, and Anal ,'\'al"ation takC's monthl, 
and sometimes rear~, of ~t\,dy 

DSIF "e'l,,;.,ilioll proccd"n's, whidl include antenna 
pointing, rc-N';v,'r tnning, tnmsmittrr nming, TJm:ing 
lock "nd I<-kml'lry d,-, . .,mmnlution. are s<' preci.d), 
limed "lid '~")f{li"ated that il is l'"-,,ihl~ to ,Iar t n..:orrl­
i",. d~'" froll' 1 to 10 min"le, "ftcr maio mntact with 
Ihe ~pact'craft is t'St~blishcd. anu to start trJnsmitting 
dat,l to the S1'OI' within ,\ 10 H::I minutes. 

Int"rNtati.". 
C",nlnllnicoti"nN 

Ions co""llunieation with other DSIF ,ta-
lio", ;\1,<1 SFOF by te)ephnne an,1 through 
the DS1\ Crou"u Co,,,,n,,,,i~atio,, ;s linke"l 
dire..:t l, to the SFOF hy },iglHP'-",U teletype diiJ;ital 
data tmn"nission via Amtr"li"" CO:\IPAC 

Teletype trammi,sion i, at the ral<! of 60 words per 
minute. On the high-speed uata lilies , Tidbinbilla ~w , 

"taW' to C1Jmp,,!('rs at Ihe JPL SFOF at Ihe rate nf 600, 
1200, and 4100 hits per seUlnd (the 4-tOO-hil ratr i, ahout 
equal to 8800 word, per minut,,'I, On-,il<' rommll"ica­
tio,,-, al Tid],inhil);' :In' handl,,,1 hy 1<'1"l'hon<', 10('~1 pag­
ing ,y:;t~m, and d()'~u-l'ir~uit TV. 
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