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Enc'l."‘{(l) Report by Wald%;a.nd% on Tra\ckiug Systems,

1

n

T P i
Y :‘,:fs\' \ D g\/ ('l'

- From the report: by Wald and
the accuracy of o¥bital elements i

Encl (1) it appears that

Proposal

P

(l) It is propnsed that the Navy camtinue its program of launching
via Scout vehicles simple Satellite systemas. However the program should

be oriented so some overlap in band c ig dbtained from launch to
launch to provide th%ri——_cﬂg[aﬂj concept. This will allow
the coverage e a frequency range as posgil isc : g
while a,llowinﬁprogram to be applied whe4 o

cccurs during the flight programs.

{(2) Si ndicated a desire to obtain an early composite
launch of th rom 8 pingle vehicle, it is proposed that they
endorse such a program and spongor it in DOD., With Navy previding the

. .imstrumentation hardware this could be accomplishzdiae soon as a vehicie
could be scheduled without disrupting the existing Navy program,

Recommendation

i (1} Navy reorient its j rogrirn congistant with National Require -
3 *ments to accomplish thel:jmbjective a8 outlined in the proposal (1)
above. '

{2) NSA proceed inﬁependehtly as outlined in proposal (2)
above,
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4 Dec 1961

FROM: NRL*INSA Cemmittee

SUBJECT: Crbital Elements

1. 9% November, Mr, Howard Lorenzen, Mr., Reid Mayo aed
Mr. Bruce Wald of NRL met with Dr. B. C. Getchell,|

]
] |

 |of NSA to consider some of the problems of a two

-~

I e L B o T N S

satellite GRAR mission, It wae imnmediately obvious {¢ all concerned
that ne progress wae possible if there was ao tracking data of sufficient
accuracy available to the processing elements of NSA, Therefore

Dr, Getchell, Mr. Wald and | 'were acked to study the
various orbital reports now beimg produced,

2. Mr, Wald scheduled a meeting at NRL with| ]
and | | en 14 November. | | is very knowledgable,
having worked at "Vanguard'" and having set up two computing centers -
one at Dahlgren, Virginia for the Navy “Fence' and the other in Greenbelt,
Maryland for NASA, | ~ |of Cincinnati University was the
chief consultant on both prejects. The three cof us spent an afternoon

~ with| | much to our benefit. He suggested we follow up

our conversation with a visit to Dahlgren.

On 20 November, we met| | at the Space
Surveillance System in Dahlgren. | | and his staff were
most helpful, After a day there, we agreed that we now had enough
information to write this report.

3. Discussion of element reports:

a. NASA WORLD MAPS - NASA tracks only emitting satellites
(108 mc) - about 10 im all, In their favor, they have a wide tracking
netwerk, two IBM 7050's, and use the most sophigticated extrapolation
techniques (Hansen's method). There is no reason to suspect their ac-
curacy ie ever werse than one second, We assume they-are actually re-
porting historical data on their world maps and that they are doing all
neceasary guality control. However, there are obvious difficulties in
relying on NASA reports. One is the lack of timeliness. As of 28 Nov 61,
the most up to date tape from NASA ia dated for the week of 2 QOct:. Aa-
suming the processing is to be done on a more current basis than is
presgently geing om, this is a real liability. NBSA is at a security dis-
advantage when asking for details of NASA operating procedure, The
forwarding of magnetic tapes is a nuisance. Tracking data buried in
2400 ft of tape takes some tlme to find on the 704 so any program using
this data would run slowly. Fxnauy we wonder £f GRAB's unclasmﬁeﬂ

, g - .,{%ﬁ?ﬁm
- ‘CONTROL S‘{STEMS JOINTLY :
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_q‘j hen.t b/ stellites are being used? Certainly we will have
to gather data whenever thay are correctly pesitioned so the sharing of

"’ collection time with cover experiments may rot be possible,

b. SPADET (Space Detection) - This is the Air Force wrganization’

" under NORAD, They have available to them all the data from all tracking

facilities, They have computiang facilities in Colorado Springe and publich
reporto on a periodic basis. These reports include elements, equator
crossings and representative traces. At pregeat:the NSA is uging these
elements and equator crossings., However, the elements being published
are most difficult to use correctly, The present NSA program makes the

- ‘assuraption that the nodal period eguals the anomalistic period which is all

right for G-2 due to its near perfect orbit but might be quite wrong on another

" satellite. |iddicated some editing techniques used at Colorado

Springs that are questionable and NSA bas noted some rather large incon-
gistancies between successive reports from this organization., The reports
-are egsentially future predictions, which we do not require, and for purposes
of accuracy, are not very desirable.

c. SMITHSCNIAN - The organizatien produces reporte of elemente
based on NASA calculations, These have all the advantages and disad-
vantages of (a) except some accuracy is lost if Hansen's method is not used
for extrapolation but some time is gained and trouble is lost by the abandon-
ment of the full magnetic tapes in favor of a periodic report. The periods
are irregular. The reports sometimes fail to give elements with the
eguator crossings,

d, SPACE SURVEILLANCE SYSTEM - This is the computing system
based on the Navy "Fence" working under NGRAD, They keep track of all_
orbiting man-made bodies on a daily basis, They have accuracies for most
well placed satellites of better than one second, They produce reports
weekly on all Satellifes (emitting or black) end can, on reguest, furnish
more frequent informatien, The reports are in the form of elements
which can be readily utilized by NSA. The people at Dahlgrea perform,
on a regular bagis, quality control and have furnished us copies of their
findings, - ‘They are anxious to have their reports used and are justifiably
proud of them., We can reach them cn the standard government dial
syéterm 80 we could get immediate response to future gpecial requests,
NSA has written NORAD in order to be placed on regular distributien
for SPASUR reports,

e, OTHERS - The above represent the only input sources we
know of that we can rely on for continucus high guality reporting of
satellite poaxtiona. i
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publish perindm reports of- gatellite lecations or clements to an
accuracy (approXimately| |

Of thege, the reports from SPASUR appear to be the best for NSA's

purposes. NSA has sent a k r asking for these repsris, Lusse than
will give any of these tracking systems

some difficaity. This will have tp be a future consideration in the design
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wtitizing NRL's nsiementation would poroik the ﬁﬁnwzm

1. Dovly coversye and fining of major slentrenies iargets in the
Seviet Unlon in Fomisndy hopds ther then those planned for Feslest 183,
soncentate thelr gollectivn.

B3 I will peovide an sdafiitional acewscy sheok for the entire 162
project, thues establishing » hivh snder confidenve factoy.

4+ Wil additisnelly provide an simout cumplate slosing of the
Irogueney coverage gape in e Mavy progroms o 1383,

S, R will provide 3100% probability Sreqseney Coustogs In ite bonds
of spemtion from horlzon {0 hegtvon and widl thes conplomes the aogsy
gaounts of coverege olitainod by the nurower boam amennes in the 142
¥ otEm.

§. Ginee the hosis componests B ﬁzﬁ ars the seme
ab for the ORAD weliites, the gyotem han proves reliebiliy sod known
ptsvedr threshold lovsls fs@»ﬁ gperation. 2lgo, Ao side lobe groblome are proesnt

to gunfuse data redustion problsms.

¥. Ome of the whiv grobloms in eny Sotelile fmy sydtem 1o the
sspusate dotarmination of tiae of tercept. 16 this dystem, smse events
dra reluyed to the ground muaforing station in tyus tine, the problem of
satablishineg the dne B wwmxy is provided of the ground stetisn where 18
win be qucwatoly monttored and corrented.
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