
This b ; ~ t ~ l ! i t ~ '  is fllc third in n scries of cxpc.rinicnt:~l s;~lcllites ~lcsigricci lo invcstigatc ; i n t i  

Jc~nonstr;rtc the t ~ . l : ! ~ ~ ~ i q i ~ e s  of a si~tcllitc riilvigatlull systc'n!. Tinri~tiolr 111 i s  r!esiy!~cd t o  
me;isilrt: thc crror b~:? igc t  fl)r a proposcc! sys l cn~  al:ci pruvidc. onc c lc~ncnl  !.,I' n navig:ltioll 
clrmunstr-ation oxpesirlic~~t.  Table I lists thc priri~ipal characteristics o f  tlic tlircc ha~cl- 
lilct; a1111 sl-rlws the progrcscivc. drvelop~l~cri l  0 1 '  tllc progr:rnl. 

Iiigill-c I is ;I drawillg 01- the slrtcllilu showit~g thth b;l\ic s l r ~ ~ c * t ~ t r c ~ .  I t  is all uutagt)li;rl donut ,  
48 inr:l~es ;~csoss thc f'lats ;111d app rox i l~ i~~ tc ly  ' 3  i11c.11cs in Ile~ght.  Tilt> solar pallcls, ~~av iga -  
tioli a ~ l d  tclet-nctry ;~ i~ t cnnas ,  gravity ~ r : l d i c ~ i t  b o o t ~ ~ s .  and  solar coll cxpcriments arc ~lcal-fy 
visiblc. I-igurc 7 lists t'ivc airxiliary expc r i~ i~cn t s  to  1~ conductcri with the satcllitc. 

r .. 1 irnc rn:lliagctnunt o r  tilnc trastsl'ct' is a natural t'alloi~t o f  niost navigation systclns. ~l'liis 
satellite. in vicw for lolig pcriods of tinit. and cuvisible ovcr irltcrconti~lenti~l t.;~llgc*s, wiii. 
providc an excellent time transt'rr c.apability. 

A joint servicc flavor Iias bcc11 added i ~ ;  t l ~ z  l'osni o f  ,in A I ~  Forc,c cxpzritncnt. 'I'liis <-on- 
sists of :I pseudo-iioisc mod\ilated si>:i~al 1iv~1r i S t j i l  hltll,. I his ~ * . \ ~ c ~ - i t n c l l t  rc(~~iirch t - ~ ~ I ; ~ t i ~ c l y  
high powcr compared witli the powcr systcrr~ cupah~lily illid thurclort. n l i~s t  bc scl:ctli~l(:d 
for lililitc~l periods 0 1 '  tilllc. This experiniclit is hcing conducicrl principally for iono- 
spht:ric scintillation t-ncasurcmonts and II.,S tlcinotlslrntion t ~ > s t s .  

A NASA retrorcfluclor p i l ~ ~ c l  for ranging ~ ~ l c a s ~ ~ r c m c n t s  provitlcs a second joir:~ cx!~c,rinit.l~t. 
' f t~ic  intlcl?cndent measurt. o f  rangc is espectcd to i:rovirlc val~rahlc cv~. i , c la l io~~ dat:) t o  tlw 
11;lvigalion ~ i~oas i~ remcn t s .  'I'liu cxpcctud r e s o l ~ r t i o ~ ~  for Ihr NASA sy\li,nl I5 10 c'lli. 

Scvcral radiation closir.netcrs are be~rig ~,onsidcrt.ci i t )  L.orrul~~tt,  ~ ~ ~ c a s ~ i r c c l  r:ldiatioil ~f'i '( 'its 
on the quartz oscillator ; ~ n d  provide dosc lcvcls ~ i ~ l d  I-i~tcs ; I (  this n ~ . v i  orhit altitudc 
Residlcal r~idistion cffccts can  be sccn in F i g ~ ~ r c  3 \\ hich is a plot 01' ;lppari.tlt ag in .~  ralv 
versus tirnc for tht, Tit-natin~l I1 satullitc. Tllc :t.zinL: r.:lrc ~lricj; lo la~~llcl t  w;s ;!l~pruxiillarcly 

3 .  + I  pl)lO1 ' pel- day. Duritlg thu initi,~l 01-biting pc~-ioil i t  was ; is  111yi-I 35 i 3 p p  I ( i J  17cr d;ly 
;illd cieureasir-lg Lo allnust -5pp1 0' ' per  ~ laq . .  ' I ' I I I s  cl-ft.ct Itas deireascrl to  ;~pproxirri;ricIy 
- 1  .4pp101 ' prr day at  clay 1 O(.)I). I'~-:lnsi~llt radii- tio on c!fct:ts ciiu I,(: y.cr11 ill I ' i p ~ i u  -1, ;I 

l ~ l o t  o f  frecluc~~cy vihrslis tirnc. l.or riays ,703 througt~ 230  I,-, 1071. '111~ . t b r ~ ~ p t  t't-i:i~~~rtlc.y 
shift is assuciatcd with :I sol;~r storrr~. 

Test solar piir~cls will bc includeii t u  providc long-lcrrn cvaluat~on dar t [  GI' <i:ci:~.,~l I IL 'W :,~)1;.11. 

ccll configurations in this upcr:1ti11g envirorlmc:-it. 



Figure 5 is a list of the primary ground stations in the orbit determining net. Thc satel- 
lite is always 111 view of a t  least one ground s ta t~on.  The satell~te is observed four times 
daily at each station with visibility t~rnes ranging from 4 0  to  140 minutcs. 

A set of four candidate oscillators 1s being evaluated for  this satellite. These units were 
manufactured by Frequency Electronics Inc. of New York. Figure 6 is a plot of fractional 
frequency fluctuation versus averaging time and Figure 7 is a plot of frequency versus 
time to show aging rates. 

Tablc I 
Tirnation Satellites. 

Launch Date 
A1 titude 
Iraclinativn 
Weight 
Frequencies 
Max. Mod. Freq. 
Memory 
Osc. Stab. 
D.C. Power 

May 31, 1967 
500 nm 
7 0" 
85 lb 
400 MHz 
100 KHz 
No 
3pp 10' ' 
6W 

Sept. 30, 1969 
500 nm 
70" 
125 lb 
150 & 400 MHz 
1 MHz 
No 
l p p l O 1 '  
18W 

FY 74 
7,500 nm 
145' 
415 1b 
335 & 1580 MHz 
6.4 MHz 
Yes 
1-5pp10' 
90W BOL 



Figure 1 .  Drawirig 01. Tirrialivn 1II .  
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Figure 2. Timatjon 111 experiments. 
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Figure 3. Apparcnt aging rate for Timation 11. 
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Figurc 4. 'I'ransient radiation ci'rccts. 
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Figurc 4. Primary groutit1 stations in 
the orbit  iletertnjtig network. 
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Figure 6. Fractional frequency fluctuation. 



DAY OF THE YEAR (1972) 

Figure 7. Oscillator aging rates. 




