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TIMATION Ill SATELLITE 

Uwrles A_ Bartholomew 

,Yam! Re::;cu,ch l_uhorar,J1:1· 

This sat...:llite is the third in a st'rics of cxpcrimcnt;.tl salL'llitcs designed lo invcstigah: and 

,kmonstrc1tc thc h'dtniques of a SctlcllitL, ru\ig.1tiu11 syskm Tinrnt1on Ill is (ksignL·d to 

measure I he error huJgd for a propl):,cd ,ystcm a1:d provide llllC c'kmcn t of a navigatio11 

demonstration experiment. Table I lists the principal charactcrist1cs or the three satcl­

litl's :1nd shnvs tht' progrc:·ssive develop1m:nt · i1· tlk progr:im_ 

hgun .. ' I is a drawing or the sutcllite ~lwwing tilt' b::,~iL· structurl'. It is an octagun;.il donut. 

48 it11'hl.')i across thi: flats and appro:-.in1c1tdy 23 inches in height. Thl' solar pallL'b, 11,1v1gi1-

tio11 and teleml'try antennas, gravitv µnJicnt bOOllls. and solar ..:ell cxpniments arc clearly 

visibk. Figure 2 lists fiw auxlirnry L'xpcnments to be conducted with the sakllik 

Time management or time transfer 1s a natural fallout of most navigation systuns. fhis 

satellite. in view for long pcriu<ls of time and Luvb,ble ll\L'r i11tc.rcontinc1ital r:ingc~, will 

provide an excellent time 1ransfrr capability . 

A Joint serviu· t1avor has been added in the form ot .in Air Fon.:·e L'Xpcrimcnt. This ,:on­

sists of a pseuun-no1sc niodulatl'd c..i1'11al m-ar l C,80 l\lll, lh1, ,·xpnimcnt require, rc'lari,dy 

high power compared with the power system capability and thcrefon· mw,t be ~cl:l~dukd 

for l1mi1L"d periods l.1r time. Tllis e:,,.perimcnt b being ...:onduc1l·d pnndpal!y fur ion,,­

spheric scintillatiun measurements and ILS (kmonstration k<;(,;;_ 

A NASA n:trordlector panel for ranging measurements provides a second joint cxpl'riment. 

Thi-; independent measun· of range 1s expected to rr,widl val11c1hle s_:urrl·Lition Jab to t!t, 

navigation measurements. The expected resolution for tht' NASA~> -;tcm 1s 10 crn. 

Several radiation dosimeters are being l·on-.;idc'rl'd ro ~:orreLik nw.isurcd r:idiation cffc._ts 

on the quartz oscillator ,md provide dos~'. lcvl·b .uHi tdtcs ,Jl this Ill"W nrh1t altlludL·. 

Residual r:1diati,rn 1:ffccts can be seen in Figur,_· 3 v, hid1 i, ;i pl, 1I of .tpp,1rLt1t :1fing 1a\t' 

versus time for the Timation II satell1t1:. Tlw ~1µ:ing r:nc pnor- tu lat111d1 w:.;s ,tpproxmwtdy 

+lppl0 11 per day. During the· 1r1it1dl orhitin.l-'. J'Cri,,ll it \\:.JS Jc ;1igh as +3pplf;l l per <fa·. 

and decreasing to almost -5pp10 11 per Jay. Tins effect !1as LkLTcascd to :ipproxim::1cly 

-] 4pp] 0 11 per day at clay l 000 l'r:11hll'll[ radic1lion c•tfl'ch cat, he ~-L"L"ll in I igur.._> 4. :1 

plot of frequency versus tirne !or days ~04 through 23() 111 J lJ72. ·11ic ·1brupt frequency 

shift is associated with a solar storm. 

Test solar pallels will bl' included w provide long-term evaluation daL1 d s,_,,_r,d tl,'W '.,ular 

cell configurations in this opcrati1:g emirunnh'!lt. 
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Figure 5 is a list of the primary ground stations in the orbit determining net. The satel­
lite is always in view of at least one ground station. The satellite is observed four times 
daily at each station with visibility times ranging from 40 to 140 minutes. 

A set of four candidate oscillators is 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. 

Launch Date 
Altitude 
Inclination 
Weight 
Frequencies 
Max. Mod. Freq. 
Memory 
Osc. Stab. 
D.C. Power 
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Table 1 
Timation Satellites. 

May 31, 1967 Sept. 30, 1969 
500 nm 500 nm 
70° 70° 
85 lb 125 lb 
400 MHz 150 & 400 MHz 
100 KHz 1 MHz 
No No 
3pp JOI I lppJOI I 

6W 18W 

FY 74 
7,500 nm 
145° 
415 lb 
335 & 1580 MHz 
6.4 MHz 
Yes 
l-5ppl0 12 

90W BOL 
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• Figure 1. Drawing of Timalion HI . 



4 -
3<L 

;,,- 2-
<:( 

0 

Cl ...._ 1~ - 0 
0 

Cl. 0 - 0 

a. 
w 

-I 1-- -
<I'. 0 
a:: 
(.') 

z -2 - 0 

(!) 
<:( -3 - 0 

0 -4 ~ Q 

0 

-5 '-
I 

0 

10 

0 
0 

I 
100 

TIME TRANSFER 

PRN MODULATION (USAF) 

RETROFLECTORS(NASA) 

RADIATION DOSIMETERS 

TEST SOLAR PANELS 

Figure 2. Timation III experiments. 
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Figure 3. Apparent aging rate for Timation II. 
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hgure 4. Transient radiation effects. 
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Figure 5. Primary ground stations in 

the orbit determing network. 
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Figure 6. Fractional frequency fluctuation. • 
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Figure 7. Oscillator aging rates . 
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