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1:tEPt,,RT-or-t -FUTURE ·PROGRAM COMMITTEE 

;iJi(i) Jleport by Wald\a.nJ~======:rn Tra~king Systema. 

From the report\by Wald and 
the accurae of oiibital eletrtenta • ~------.-~.--' 

' Pro1osa.l- l 
; . ., 

- (1) It is proposed that the Navy coni~~ue its pro.gram of launching 
via Scout vehicles simple Satellite ey-e:tems. Hpwever the program she>uld 
he oriented so acme over la n band • a dl:.tained frotn. launch to 
launch to provide th i.-..--~--------~ conce.-pt. This will allow 
the. coverage ea. frequency ran_g_ e_ as pos•ail;le in discrete han~s 
-\111,hile allow-ing _ pr0g:ram to be applied whe~L__-------~·o 
occurs during the flight programs. . 

(2_) Since NSA ha.a )ndicated a. desire to obtain an early composite 
la.unch of th~L__----------c~ rem a eingle vehicle, it is proposed tha.t they 
endo.Jr.se such a program and sponsor it in DOD. With Na.vy providing the 

, .J:Qstrumenta.t.ion hardware this could be a.ccomplilshe.d~s soon as a vehicle. 
could be scheduled -ithout di-srupting the existing Nav.y prl:,gTam.. 

Recommendation 

(1) Navy :reor.ie.nt its prograrn consistant with National Require-
,;n;iel)t.s .to accomplleh th~ lobjective as outlined in the proposal (l) 
above. • 

(2) NSA proceed lndependently a.s. outline.d in pJ1opoeal (2) 
above. 

EY£-os1313-19 -

BP 

Approved for Release: 2024/06/08 C05025860 



C05025860 
Approved for Release: 2024/06/08 C05025860 

' . ' 

4 Dec 1961 

ME MORAN" ,'. UHt.~Tfil ~~LloPERA TIONS GROUP 
; . ~- _.. ... 

FROM: NRLVNSA'Committee 

SUBJECT: Orbital Elements 

1. 9 November, Mr. Howard Lorenzen, Mr. Reid Mayo and 
Mr. Bruce Wald of NRL met with Dr. B. C. GetcheU,I I 

~---------_______J 
of NSA to consider aome 0£ the problems of a two 

satellite GRAB mission. It was immediately obvious to all concerned 
that no progress was possible if there wa.a no t?acking data of sufficient 

\ accuracy available to the process.ing elements of NSA. Therefore 
., Dr. Getchell, Mr. Waldand~----~ were asked to study the 

various ol"bi~al reports novr, being produced. 

z. Mr_~ Wald. scheduled ,a meeting at NRL with~--~---~_J 
and~ ______ _J .on 14 November. ~-----_J is very knowledgable, 
having worked at uva.nguard•• and having set up two computing centers -
one at Dahlgren, Virginia fo-r the Na.vy °Fence0 and the other in Greenbelt, 
Maryland for NASA. ~------_J of Cincinnati University was the 
chief consultant on both projects. The three of us spent an afternoon 
with~--~--~ much to our benefit. He augges~d we follow up. 
our conversation with a visit to Dahlgren. 

On 20 November, we met at the Space 
S~veilla.nce System ln Dahlgren. ~-----_J and his staff were 
most helpful. After a day there, we ag:reed that we now had enough 
information to write this report. 

r------

3. Discussion of element reports: . 

a. NASA WORLil' 'MAPS - NASA tracks only emitting satellites 
(108 me) - about lO in all. In their favor. they have a wide tracking 
net'@crk, two IBM 7090'a, and use the most sophisticated extrapolation 
technique@ (Hansen's method). There is no reason to suspect their ac­
curacy ia ever worse than one second. 'We assume they-,are actually re­
porting historical data on their -Vil ~;rld maps and that they are doing all 
neceeea.ry quality control. However., there a.re obvious difficultiea in 
relying on NASA reports. One is the lack of timeliness. As of 28 Nov 61, 
the most up to date tape from NASA is dated for the week of Z Oct. Am­
auming the processing is to be done on a t11ore current basis th.an is 
presently geing on. this is a real liability. NSA is a.ta security dis­
advantage when asking for details of NASA operating procedure! The 
£orw<Jt.rding of magnetic: ta.pea is a. nuisance. Trac:ldng data buried in 
2400 ft of tape takes some time to find on the 704 so any program using 
this data would run slowly. Finally we wonder if GB.AB'e unclass"ified 

Ir-,_) "' A,,., ,,,I /) " I I • • ._ ,.... 
(l)/{)/r ~ v~ /jb/&'1) • • _• _ _: ;-,'-tl _-· _- :~ -'--, 

/l r.A/1 h.. fl 1J o,1\,.£Jh.N111 _ ~-~-! ~ rALENT=--Kcvuet:..~ _.t. .: ~':.&-~u r:~ 
(.,;1/'/ V(/~ {'--a"-''-"-"'' r '--" -- - - u ·coNTROL SYSTEMS JCJINTL.Y 
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1 . •·, _ _',,.;_._ -\~ovel' w.ill• • _tl\,,t • • .. ,-a.t~\Utes are being used? Certainly we will have 

·-.' t0 gather data:.. never thi'!tf are correctly positioned so the ;baring ef 
collection ti.me'wlth 4-;mver e~periments may not· 1:Je pQllsible. 

I•' 

b. SPADET (Space Detection) - This ts the Ab Force '"!Pnizatio1f -
under NORAD. They have available to them all the data freni all tracking 
facilities.- They haw computing facilities in Colorado $pring~ ,and publish 
reports on a periodic ba.slo. These rep-orts h1cl~de elements. equator 
crossings and representative traces. .At pre~mtitlte NSA is U!J.ing these 
el~~en'fe and equator crQssings. H1>wever, the ~lements being publlsb.e:d 
are moat difficult ta use correc.tly. The present NSA program makes the 

·-assumption.that the noda.l pe~iod equate the anomaU.etic period ,.._.hich is all 
right for G-2 due to hs near perfect orbit but might be quite wrong on another 
satelUte. ~-----~iodicated some editing technique& used at Color-ado 
Springs that are questiou.ble and NSA baa noted some ra.th.cn· large ineon­
sista.ncles 'betw-een successive reports from thi$ organization. The reports 

..are essentially future predh:tions. which ,'9e do not lit'eq~ire, and for purposes 
of. ·accuracy·, are net very· desirable. 

c. SMITHSONIAN .. Tile orga.nima.tlon prodw:es :repo:tte of elements 
·t,aeed on NASA calculations-. These bave all the advantagee and dlisad­
va.ntageeJ of (a) except some ac~uracy is lost if Hansen's ·method le n.ot used 
for extrapolation but some time is gained and troubl~ is lost by the aban.clea­
ment of the full magnetic tapes in favor Qf a per.h,dic repol"t. 'l'b.e periodm 
are lrre-gula-r. The reports sometimes fail to· give eleme.tats vr,{tb the 
eqttatot.. crossings. 

ti. SPACE SQRWILLANCE SYSTEM• Tb.la is the computing system 
based aa the Navy t1Jrenee•• ·working under NGR...\.D. They keep track- of all 
orbiting man-made bodies on a daily baela. They have aec._.-acie~ fo,r _;;t 
well placed satellites of better ··than one second. They pro.du~e repwrts 
weekly on aa.U Sa.teUifee (emitting or black) etld caa, :on request, fur.of.sh 
more frequent lmor.ma.tion. The reports are in the form of elernent.s 
whlch can~ re·adily utilized by NSA. The people at Dfl)&lgren perform •. 
on a regul,ar basis, quality eoutrol and have furnished us eepiee or theit­
findings./ They are anxious to have their re.perts wsed and ~re Juettfia.bly 
proud' of them. We caa :reach them .on the sta~rd, government dial • 
system so -we could get hnmed~te response to future special requi-e-ats •. 
NSA has -written NORAD in order to be :placed o.n re,gma.r distributioil 
for SPASUR reports. 

e. OTHERS - The abGve represent the ~nly input: acn.arcea 'IA'e 
know of int ~e can rely on. !or continuous high quality repor..tiag·()f 
satellite positions. 

,----
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4~; • Iu . s.~ · ~-7 {1-~ i~ g- .• seem to be four s1:.uTces .availa:l!>le \l1ho 
publish :pe:d({dic tepor.J~ _9.f:·satelUte h,c:ations o·r clements to an 
aceu.raey (a:pproximli.tetyl I 

I I 
Of these, the ~eporte f1•.om SPASUR appear tc be the best for NSA's 
r,urposee. NS.A has sent a letter aekiag fr.u.- these reports. tese tba.n 

I lwnl give auy ef these tra.chlng systems 
some dif!iculty. T:hia will lmve tr.; ·be a future consideration in the design 

I I-. 

t_} /\ ,v; A () ~ VI~ {31(,ur;; f,ftO 
~ 1 ~ ~ ~~~~;-Jckd~ ~ !Y-"J - - -. . - : , ~"-er 
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I. ~ly 'lll!fW:etat~ ~ .. n.,,imft of ,mj~r:!Sil~ctf4~nir{t ~t.j3 1n ~· 

t.o~Jet tlniut: .m ff~~~$' 1~,al ~hear ii$~ mo!ie· £-ia-d. !1.rJ.t .fi1~Je$.t 1.ta • 

. 2;. 1$ ~All ,ht-g,r~ -~ -~.l~$ ·m, wbt~h;~~ ~-~ -~ 

:~~t~ ·the:ai @~l~~ .. 

,:l. ~ rwU.l .~o~1@·•·~:it)•at ~=~~~i *h~tter itb• e1tt~ 1Q:t 

pto}~ct,. thu,~ ~$~iU1ffl;tfi.G n h~-~ ~~~l~-~-.. 

~. ltlil,1 e,~it~y ~tev~ ·• ~~~ o•liU.i:t~ -~lei:t,J~t: •Q::2' ih~ 

~~liWUist :t»\T'et~ ~J:J!!l :tft -~ .Nav1 ~~~~- f-®.)' liil. 

S.. lt will lf~v.1• l:eo~ -~-b~y tr~:tJt~}f t1~-'1ll- !1.f.. tits ~\~$ 

.~ :$iffi~Ut k<11~. h~i-~fflil' t4). ~~~ &tld will tlm~ ~~w-~t th® ltt~$~f 

J:lli•imts ~i CtJ:fw~~t .(')~t~~d i;f tN lB;!i'i!,-m.,WJ! ~~m am~$ •• ~i l~ 

$'l{tlcf$~ •. 

6. S~~- tJiei, Rim'.1~ ~~~~ -iig t~ ~t,!fj- i~ .$.&'11~-
o ~------

-i-~ ~ ~I •e-Wt~$, ~- £t:Nlit~ ~~- ;,rG~ tG.~bllitt ~ild U101'!.'i\f'D. 

JrCW.♦t i~ih* :t0~,11i -~f !f:~·~t.tsn. i.tl~o, tt1t'li, ·t.t~, ·l• -t~le.m1 ;&ffl .p,r~~ 

t,o, 1,1~~ ~ ~~tea ;p,JJwib~1ntJ,. 

11. -~aae Oi ~ ,.J~· ft~b~~s ;IA ny ,i.ate.U~$ iUlfflS, ~-~~~ !t IM 

~-~ d.~,erm-~t~.-~ -~~ 4)f•.r•pt.. ·ttt 'du1li ~-1:~m. ~ill'i~~ ¢,1',f,$~:t~, 

~'ft!: ~~.04 t~ t• ~r:~ ~~~~ 1$iat!•. --~ $• 1 too ~i'dh'lelll ${ 

~$.~shin; 'di& ~ ,t~c.;~icitt-fllf bi lJl"OVt•d ~t Q$·- ~ll<! •t1.tm ~-~ tt 

:®at.· a~t~t,, -~=itc~ -~ ~"ffl~~. 

r.:t·-- ..... , 
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