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-.. ·.• -
POP_Py ~ugmentation 'Meeting; . report of 

.··'. •• <::.·."·,_: .... l~- A POPPY augmenta~ion meeting was held at 0930,. 16 October, 
... > . ".: ).970 in .the. Hoffman--1;3uilding. Following is the list of 

_-:'· .. ·,. • , ... • atte.ndees: , .· • • 

. MR. -·ABPLAT::lALP,. · 

Program Manager •• 
Program Ma~'ger' s . Office. 
Program Manager's Office/NRL 
NRL 
NRL 
.NRL 
NSG· 
NSA 
N$A 
NSA 
NSA 

· · :~· ~'.:'.-- ·_·, ··:.>2. The. ,meeting. w,as -held -to-d-i--s-ettS-s-p-1~-nn-.in~ nec.es-s,a--r-y---~-
• ·: t6 en~tire ~n drd~iiy ~ugmentation of the PQPPY ground. 

. ·.··.·)~>_.:.: .... sites,. authorized· by. Dr .. M'cI,,ucas, ac_ting for DEPSECDEF.. . .,,. 
._. -... -.:·.-:." .·.:·;;._.":.".-.~;( :P'«ickard._.· .: "rt; ·\_'las·.: ag:reed ·.to .establish working groups,· •• • •• • • .. ·, •• ··:. 

··.':.·~i::~\;."i"··along func•~ional .lines, which would c.oordiniite joint· 
~- ~ • 

1
\~ efforts required. • These ~orking gtoups will meet at 

. •. -· · ·.-.;•regular intervals, and will submit written POA&Ms • to 
• ::.····. • •..i • the Progrant Manager, for further dissemination to 
.• ·._._..-:.·· .. •. 'a11·· concerned. Additional .reports required from the 

_. .• ••. ' ..• ::··:.:·/working ·.groups .concern. actions i.nitiated.,. milestones 
·, .· .. ·: .- >.' .• .• -~et I. s";l.ippag~ • i:h. schedules, and si~tlar ma~t~rs which 

• - ... would impa·ct .o~ the program. •• • • 
•,'·,' ' '' . ' 

I:•, ' •.,. •:'-.:' • .• •~ . :: ; • •• ; •: .• • •••. • : ' ' • • j.' • ' • • • 

.. . ·:. •.·· . • 3.. ·The. following •• Wor~ing ·Groups, with .indicated membership_, 
\:·: .• :.- >·· .. <.:(·. :· ~e~e dee1'led ·necessary: • · • • 

•. ::•,:,'.:·· ·:·,/·:~:::::·;··:·:·~: ••• ·-:, __ .••• _· :· ... • a., .,-·c~~put:er· ;Working,•,Group '' ~~ 
• • I • • T • I '~ f I• • I o • 0 ) • • • • • •• ; • • • • • • • •. • 

,·. • • Mr .. :;Hellric.k ~. NRL (Chair) • 
. :Mr.' Hammerstrom - ·HRB 
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,··:•,•.·.:· 
'•'•: ···.::·. 

~-------1 Working-_.GrO:UP<>. ,: ··;···,, ·,'· 

LCDR. 'McGraw· .. -.;.;; --·NsG ·tchair:} .• 
iTJG Morgan - NSG •• _. •• ti 

Mr. C .. · Price - NRL 

I .Mr Wi tbr:w - NRT. I . 

Mr .. G. Price - NRL 
Mr~ Hellrick. - NRL.. ; •.. 
(NSA. Membership .,..· to b.e •. a:~.'terin{ti•e:d) 

. . 6 

· .. : •. 

4 .. The first meeting of the Corn~ute.:i/ We:>rk.ing·\;r~~p· ·and. • . 
the PDE Working.Group \rns·.schedule.d ·for· 26··octob.er. J197Q;/':.<.· ...... 
The £i_rst meeting of th '---a.----------~ Working. G:toup ·will'·"..·.:,.< .. :·. 
be announced at a later date. • • ·;'" 

. . .- ·" •' 

5. I:t: was ~·greed that· NSG: and. NS}\ _W0'-:11d .work 'together,_: ..... 
t)n .. s\1ch .ITI~tt~.rs : .as: •CC?,i.p:r:9sfra~.ing,. Ie~pj,rig_•.:ttie.:.J?..rogr~/:'. ;._:., .• • 

. ,. : '. • Manager':.advise·a 'on· .. aTl relevant :matters;. ·It was. further·· ·:: 
• ag:reed 'that NSG would prepare a draft: ~esifa·ge ~u·t1:i~ihg .. _ .. •. •• 
action i terns required by various corninands<.to ensure· an • 
orderly progression.of th.e sd.::sedu.le. • This• rnes;;;age· .Y1.oti1a··,. ·.· ·,. 
be transrni tted from CNO to relevant cornrnan.'ds., ··and. would ... •• 
serve as the official authoriz.ation· for· proceeding i..,ri th_:; • 
the implementation of the augmentation· _authorize·d .. · • • 

6. There being no further agenda items or discussion,.· the': .- .• 
meeting was adjourned. 

Distribution:· 

. COMNAVS:ECGRU (G-5.4) 
. .' • , .• : ,: Director, N'SA (K4/SPO) 

.:~~l( ~~~~c1~~tn~RL~------ ,., 
,,,,,..- .... 

I_ 
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COSTS: 

II- Due 

~ rppro:ed for Release: 2024/06/12 :026159 

to Ji:~::gin t e distribution of the intecmal Job Order 

Status Reports by the NRL Comptoller shop the MSR will report on a 

cost base about 5 to 6 weeks after the fact. These JOSR reports are 

of a fixed format and not the one required by NRO comptoller for 

Program c. However an attempt will be made to convert the cost 

format of the MSR to the NRO format ... I- Payload, II- Ground Station 

III- Facilities and IV- Contractural iii¥1i&i~~x 

For the period end ng 10/31/70 (FY-71) the entire Program C effort 

at NRL is summarized as follows: 

Scientific Routine Costs: 

Current 
Hours 

Straight Time Pay ... S,897 
Overtime ....... 1,910 
Misc Mats &x~xKx~± 
'rravel. 

Service Division Support: 
ESD Pay ........ 6,645 

ESD Non-Salary ... . 
Other Pay. . . . . . . 356 
Other non-Salary. 

Applied Overhead: 

Gen & Adm. 
Inqirect ... 

Subtotal Routine:. 

TOTAL. 

0 0 0 0 

o O O 0 

BALANCE REMAINING= $4,704,635 

Cumulative Current 
Hours 

35,303 
8,038 

23,106 

1,479 

Costs 

1;ss,9os 
14,297 
84,974 

616 

$37,849 

15,~10 
2,000 

10,509 

82,273 
17,637 

$351,673 

314,866 

$666,539 

Note: The Subtotal Routine for the first FY-71 . 
--. --- --- lS :Bl½M. 

Cumulative 
ccsts 

$336,507 
60,476 

495,951 
12,365 

$132,528 

65,426 
s, srn1 

42,267 

324,844 
69,937 

$1,548,802 

2,795,563 

$4,344,365 

--·· ---== 3 
The ~n, 220,500 for(Au,0men_t·~£i2Q)of Prag ram e when taken from the 
Balance leaves Balance of $3,484,185. Now if we linearly extrapolate 
the subtotal Routine this will demand that $3M be retained for these 
salary and routine purchase type expenses leaving only $386,581 for 
major procurements aftPr 1 November (except for the Augmentation fundsJ. 
Thus the budgetary deficiency had severely curta.iled major procurements 
until~ December when we were inf6rmally informed that the defeciency 
~as being supplemented and at this time the subtotal routine funds 
were available for use in procurements of a major amount. 

HANDLE VIA 

BYEMAN-TALENT -K'.:.Y\·L)LE-COMlNT 
CON"fROL SYSTi::MS JOl!,ffLY 
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0830 

0915 

0945 

1005 

1100 

1130 

2 9 ·ocr ·,197b 

Proposed Program fo1~ ____ _____JµmB-3o rJl:,,~ / 11 O 

Program C 

RASUR Program 

TATTLETALE 

Simulation 

Airborne DECM 

. Shipboard DECM 

Mayo, Bldg 56, room 200D 

Trexler, Bldg 7 OW,. Con·f. Room 

Brown, Bldg 6 9, Trailer 

□' Bldg 6 9, Trailer 
Bldg 5 6 , room 1 0 0 

Bldg 5 6 , room 119 

HANDLE VIA 
BYEMAN 

CONTROL SYSTEM ONLY· 

• • • .,T 7,:./:''1 • ..r .•. <' 0 • • • ~ • !r,:ri. • ~-

1' 

( ·••·· 
. t • . 
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' ,~d-Q. info_rrna.:t.i.on~-to our-Last outgoLng :::iudget letter to i\JJC wbi ch is 

in;.~: ~:~{n~t~~-s ~;~n e_rror ·regarchng the Buo-<;f~t Table' thel 

; c.1nd•'<the ·F.'f'~ 72 i tern for the, Second gene 1: tion PDE and L_t_h_e-----.=========-_J 
: ( ' J.\ 
lduriRb FY~72.. was told ve~bally that the PDE should not 
; _,.r .,, ~----~-~ I 

:1\1a,f't un.t-il:FY-7i i:o b~·· startecl but that the ADDS could wait. The thought 
J./ ... ---·- / : .• 

/fe~.n?· th? t. _t1le Comouter __ could act in its bacl:-up DA TRAN role and 

C:ya.}:e a_n•y ~_ig_i taL .tapes ne~_d_e.&~-s the protoi:y·:-.e a.DDS is used for Second 

_;(j;e~;;{;;n PDE: dP.ve.looment at~ ______ _Jor NRL proper. $65K for~l---

1 ' • • ~+~il-~K---f·o~- o.;~ji.': .. in ..... PY- 72. 

; i: The NIC answer to th~ 14 Sept Questions also leaves our Budget letter in 
: ,j 
: 11 

-~isrenair and need of a~justrnent. 
l: • 

)!hat ever 1.,1e do j_t must' pull both these into agreement and sumrnati.on. 

j! 
jf'hereforP. we m,!st start: \•Ji.th these two documents and re-issue our last 

butooina budaet letter." J l'~odi;icat~ons to our. FY-71 budgeta.ry position by the NIC answer to 14 Sept 

·r·· uestions: 
: 1- Comb l·'ilter c~1 $SOK i.s on 0/S 'lPaj:) •••• 

; 2 ~ ________ A/DDS '.('1 ~Sl40,.6I-l 11 

I ! j 3- Advanced ?Di:: Devel,-:,prnent ;,?$185}~ "'"' 

11 

4.- Sphemeris 3oftwa~e (NWL)t$65K 

\$440.6K 'I-OTAL + RE'<D P2yload 0"$2062 K 

Modifications to our FY-72 must be much more complete than gi.ven i.n 

our 1 jvJay 70 Pa:-,er but 1s0 far the N ic paper does raise several i terns: 

1- IfL__ _______ i_s a;::i,C)roved for c=Jthen $65.K 

0/M for WH ..•• .o O O 0 

2- If ~I ---~rout □must comn,and then 

Communications@????? 

of :3ri.efing (per [J a few lines about each viewgrcph 

some doubt also and FY-73 must be $2Mto $3M short, 

.-'===================,--------------] v1e n 01v see for 710 7. 

,Jri tten s-ummary 

F'Y 72•n11st be in 

much like FY-71 for 7107. 

'The3:efore our new ~e~t-··r musl draw the last two into focus and then press 

:on :i,.nto FY-72 to fin1.sh 7107 ~----------.--.----..-----=-----------~-~~~~~~] 

l 4r icg;;;~tt~=~ FY-72,.... . =::t ~~~~ 
J ~q'I: .._ _._ . · ... , · fL_ Approv~d for Release: 2024/06/12 C05026159 • 



C05026159 • . . "'JC, & 1 / ·•. Approved for Release: 2024/06/12 C05026159 
• ·l. ~tj -rm~ Cf 6~~ I ~~~c~J ., l__;_i 

-Ways tr.at our last Budcret revision must be changed due to the 26 Oct Braig 

I I 

I i 
I i 

1. 

I 

I 

i I 
I 

'I I 

I. 
, I 
i 
I' 
\. 
I 
i: 
I' 
I 

I 
I 
I· 

! 

:1. i\.scerta in :i.f the N rrc to tHC paper is to be submi tteai or to be reissued. 

:2. Assuming that it is to be redohe: 

N.o.t-e-A·:-::·1.:rr:rh--cte·to:3-i-l-s---0n-R2-1:-D-;·-G0-l-+1·1t,r-i---f.r4-,--·a·FH:2--},_.1,1g+nen"t:•a·-t-io!'l···f•or-G/-S•;.---· 
,I 

I terns· treated :Ln Budq et-RS,D·•-Br-i-ef-i,ng--A-0-t.- -ra--i sed- -in• -pa per, ... , .... 

\:.Jai'lts just a few li ··es on each of our Briefing Charts along /w±th 
~.j...-_-~ l t c·n_... .' th t tt--. d - .j... h b . f . i c.ne c,ar-s ... oo•• .LJI.LS presupposes a ,,s or~er or.__ e rie J.ng 

cculd be reve.r.:ced as originally intended before Lee had to leave.' .... 
ii ,, I.E:..'.:. ,\rch:itectu·,::-0 cl',anqes in l'!tission 7107 and impact on Ocean Surveillancs. 
;! 
.I followed by l<,}D :..,p3cecraft and then the Bu6get ?.evision and then Schedule. 
1! 

ii 
1, 

1: 
:1 
I 

I- Architecture changes in M~ss~on 7107 and imoact on Ocean Surveillance 

cqpability for the mission= 

The chanqes to Missjon 7107 are due to many things, primarily engineering 

tncompati.bilities aAd component availability. 

yari~us spacecraft of certain of the collection systems has been due to 

The adjustment between the 

! , .. tnese reasons, wnile the deletion of a band and addition of another has 
I Lh.-.. • ~r.Li I-· r•--,t·i 0 c. .. •.~r JU.c: c.~ .. , l~.c _._on o For example_t_h_e_4_--_\_~o_-,~y~com~on coverage 
I 
R-?.f (a) was henvily aimed at the ------~use o:f frecuency diversity 
j j J..• • 1 • tt : • b 1 d • n c ( ) b • 't d an'- L.r"llS unr~DD',.Jrl 0.m1 - er nus . een reso ve S".nce ,·,e·,:: a 1_,._12,s su mit:-e • I . • 
fherefore ~as. been intumbent upon us to provide other 4-way cover·age 

tn this mission. In or~~r tG do this without a schedule impact it is 

J:Jecessa.rv 

and 7106. 
proposed ELINT Coveraae for Missioh 7107 of Table #1. The 4-way coverage 

now proposed for Mission 7107 will greatly enhance the Ocean Surveillance 

capability of i'-'.j ssison 7107 Jby virtue of the de-cluttering capability 

potential of the X-Band Comb Filter and (2) the increase in time over 

tare; et poss ib 1 e with L__ _______________________ __J and ( 3 ) 

the potential for intercept of the Total Weapon System as opposed to 

the a.biJ.i ty to in te:ccept just one o-r b,o parts of it. 'I'hus L-Band, 

S-Dand, C-Bancl and ;(-Band 4-way common coverage wil 1 enhance cohe O / S 

~ Yid -S(JEMfll.J 
~rot s11sle.m °"~ 

~~pability of Mission 7107. 

Approved for Release: 2024/06/12 C05026159 
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Other architecture changes in Mission 7107 w~ich are proposed in the 

ELH-Vi' Coveraoe of Tabl~ #1 are as follows: 

Complete freque.ncy cover.F'qe from 154 t-o 18 GHz in direct respor-ise to 

emphasis bv I\:RC: staff on numJ?.rous occasions. 

Extended Geopositioning capability in I~ band as requested by NSA & 

!r,Jf\1) to S"1 1·icfv J-],p • 't • t :·1 , ~ ,. , __ .. , ., , ..• ··~----~ e:::i t er r.equiremen • 

I Band Ve of tr1e 7107.L\ & B spacecraft has been raised :from 2800 to 2840 
: I 

:Wfa to more ad~quately embrace the emitter s~gnal. 
; ~----~ 

'ii .. , 
• " 
:~ate that these improvements to the desigry concept for Mission 7107 
l 'I 
lcio indeed imorove the overall concept and ~n so doing they do enhance 
! I, 

!in a number of '·Jays the' ca9abili ty for Ocean surveillance by this mission. 
: I, 
i 1'! 
i I 
: ' 
i 1'! NIC iliettr-:r to the NRO 
I ' • 

of 17 August proposing 

of Ocean Surveillance, 

the augmentation of 

concentrates on improve-]ihe Program C in supporl 
! 11 - ' 
!rents a.t the 0verseas s12. tes and the addition of ikhe first operational 
'""C•TU<' ·, t mh /0.J;:OCP.ssinat /a.:'.'P,-. fort~ ,.,. _ i<L JJ., .:, si ce a 1 ese 1,11provemeri ,:; :z:nn:mxm,.,..exttiCllnnoom0w a new 
ibr Ser-ond-Gen~e_r_c1_t_i_· ---:n-. -C-.o-m-, 1-;u_1_t_e~r and nardi.va.re sorting system to make the 
I . 
fomputer available for~----~ roce~sing data from C8rtain selectable 

~pacecraft collection systems or Bands. The computer system has by virtue 

:bf its incre~sed speed ~lone, the potential of a factor of 40 to 50 improve­
! I . 
'ii(ient beyond that currently being used at the ,sites i. I ~------------~ 
for Program Con-site processing. There<Bore the arenas where the greatest 
!. -1- •• s· ·11 b·1·•t. t·. td (1) improvemen_ in vcean urvei- ance ca.pa i 1 y is an 1~1pa e are 
t: ·i 1. ;tbrouah nroc.e·12s15ir.io s:2~ed and, DO\a•'P.t.J;:" '.l ( 2) t',ne on-s1· te har-s11,Jare .. me iness v:r rer,>or-cing_ rno i:r.e '- ..... rge-cs _oc .,.~ n, l::. 

sorting ability which c'an ,:-iake X-Band available for timely local-processing. 
I 

(3) CONUS site dedicate~ to Ocean Surveillance operations and training. 

> • ~~~~- (~ 
· ; p • ·. :, · ·· Approved for Release: 2024/06/12 C05026159 
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' I 

~&D Spacecraft for Mission 7107, f;roposa.l for 

Technical 

Monopulse 
, .. ,!here 

Design Conce;_Jt: 

Downward looking OF system to enhance in ~eoffi~tries 
is lpast accurate. ~--

Combine in a single mission the 
~-----------------~ 

and Monopulse downward looking OF together 
~----------~ 

imorove pro~ability of intercept and accuracy to meet the current 

;\C-iO(I) require;·;ents as promulgated. 

600 nm circul;:.:i,. .intercept area centered on nadir. 

2650 to 2i350 r1ii--Iz 

one degree :r,onopulse OF accu~r_a_c_,~/ __ ~ 

On-board processor to selec ~----~emitter or others by ccm~and. 

errphasis on Circular Scanning high power emitters. 

' ' 
Approved for Release: 2024/06/12 C05026159 
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( ii' ' .'I ,, • e,.._ 

l& s.cf'e. L___ _ __J 

UL .. J 
c..;... 

.III- Budget Revision of Ref (a) 

.-··.- l~~ea.son s for revision 

Pailure analysis· on Mission 7106 more dernandino than estimatedo 
Costs inflated beyond those of 7106 which was Gasis of estim~e 0 

Extension of the tecilnical goals of the l-'iission beyond than used 
in Ref (a). 

R&D Spacecraft never priced out before. 

B- Defictt in FY-71 Funding at NRL 
C- FY-72 estimate foc Mission 7107. 
D-

16 month 
•, Tal;l,::-, :/~2 qives the new/revision of the - last third FY-70 plus FY-71 
~ctim~-'- for.c·,n'· -,..,1· •ro ·1.r.i·c.sJ·_ot171 1 7 1'c01 '.ole3. ,.,. •• c.:, . "c, ,.es :- . .:. ,, ,cn_nq .1-:-e, .. f, .. i.1-:-eo - r - _ __ ,J • _ qJ_ves 1•iJ.ssion 
p107 cost ,2stirnate fo.::- F'Y-72 I I Several 
factors havex caused revision of the budqet estimate of Reference (a): 
!: ( 1) T:,e :faj_J.ure 2nalysis of the tw:o spacecraft 1;1hich suffered in-flight 
~0;;1:Tand .system loss in ·Mission 7106 in February 19 70, required G1Uch more 
e:,.tensive ana].vsj_s than, ' .. ,:as estimated :;_n Reference Ca)· 
Ji the co·st:c. - sh.G\•rr. in. CoJ um:n #1 of Table 2 indicates these ex9enses. 
fhis failure_ an':'lysis v/?s imperative before the desigg of Mission 7107 
could proceea witn confidence. 

I (2 0 Another factor in the requj_rement for budqetarv revisj_on of 
~ission 7107 has been the ~anner and extent of t~e co;t inflation now 
beinq F:xperi-"nced. I~e:f (a) used the 7106 dev.eloDment as the rasis for 
tost- estimate for r:issj_on 7107 and no,~ that the ;;,c1.rk:et olace has been 
I l d C " ' • ' l ' 7 • t • • F 11 - t t· t th ~amp e 1or cnis oeve opmen~ cyc~e i is pair.~u y apparen na. , e 
¢osts have riseh far beyond tha~ anticipated j_n Ref (a). Column #2 of 
rable #2 delineate these i0flationary costs. 

I (3) T:,e chanqes jr, t~·,e d,2s:i..gn concept and desig:-i goals thrcuqh incr-
~ased oneratinnal reaui~ements on Mission 7107 bevond those imoosed at 
U,e time of Ref (a) a re; shown priced out in '--ol urnn #4 of Table. :ff:2. Specif-
ically t~ese costs are ~temized in Table #3 Note that the Payload 
portion of these costs ~otals to $49SK, with $260K being devoted 
to irr.provements in the freq1Jenc:l spectrum above 1032 GHz, for general 
search as well as for emitter geopositioning. The USIB requirement 
a:1d the NFO reouj_reme:1t for l'·hssion 7107 hr:,ve irn 1t:)osed this chance -since 
t , - .. , c ,, - () D t. /me,:1surR.m1"1?.t7t . t .•h .ne sunmission 01 ner a .. carame ric versatl l y rcqui~emen s ~ve 
been irnoosed by NSA in order to improve the processibility of ~rogram 
C oar:c1metr.':.c measurements. In t;~,e pa,,t these ca'::'>a:Oilitj_es have had:::: for 
ea~h indivifual collection system, its own uniqu~ calibration characteristic, 
Tl,1us orecludj __ nq tr,e co:~puterj_zed reduction o:f the sata. In Mission 7107 
the d~sign goai is for each collection system's parametric rnea.,surement 
calibrati0n to be identical with that of the other parts of the sp~ctrum, 
and also to embrace a much wide~ dvnamic ranqe so that the amplitude 
measurements,for exa~ole,can defin~ the firsi order side lobe~ as well as 
the main beam. 

In aciditton to these incre~sed op~ra.tional requirement being imposed 
on \\'lission 7107 bevoncl. those invisioried at the time cf Ref (a) tr-iere are 

. h!o more. ( l) /\ ranginq system be:tween the operational spacec.r.aft to 
ienhance the canability af monitoring the in-flight orbital station-keep~ng 
;microthrustmr ~ction. This will also pioneer for this program the 
'essential elements of soacecraft-to-spacecraft communications for what 
:ever Slave/Master arran~ement it might imply. This is a first natural step 

: tn,:..rn:ccl r0J,c,•,,~--,,..., l''rnr~;--:--r, 11 C1' clata vicl anot~1er. '0 i01·1 i:i.l·U.turi~ 5".IStem ba.d: 

'· !to i'l <:P,:,t~~~ "JrO • ~=--· • I ,(_-4.::_J ~·~ Vw B\f&W'Al'-J %P ~etl Approved for Release: 2024/06/12 co!o261596t O \.. ~\4.~ .O~ 
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( 2 ) the other are,3 ....... c 
l • .)..l.. techn::.cal intensification '.~. ,,:·.: -': chn the program 

occured }')'/ . • the reflection on 

spacecraft command system bf a requirement 0~x for twice as many 

operati0nal commands as were available in Mission 7105. Thus Mission 

7107 \•Jill h-3ve 160 d:iscrete operatj_onal comrnand.s available in each of 

the prj_rnarv SJJ3cecr.a:ft as com0sree to onlv 80 available in Mission 7106. 

! So fat ~he ar~as of the sp~~ecraft hav: been discussed relative to the 

:i.ntensi:f:i.ec1 01j0ral::i.onc.1l reouj_rements bei,19 imposed on the proqram. There 
I• 

i;ir:-e sevf':J'."i:,l ,-;;nrecl whe:::-e the gr·ound collecti:-Jn srfisrb""'mxe.nxci analysis Er,txrb:Mmsx 

:I ' d .t.. l - • 1- • ( ) h ~nc a~a-de~ay ca~i~ration systems must be improved ... 1 t, e requirement 
., 
~laced upon the ov~rseas sites to perform a Quality As§essment, Initial 

data scan for Signals Of Interest (SOI), using the magnetic tape recordings 
! 
tade for NSA analysis, has brought about a dangerous balance between 

\, .. t • 

~oing the job quicU.y to get the tape off to N.S/\. and doing the job well 
1 d • ' • 1 C"f,' • ,. t' d • b 1 • t ' t • • l ' mn tnorouan v. Lnese are 00 n esira e ou not com0a in e so improvement I ., ·" t·· 

is essential in th~s vital part of our operatj_ons. It has been determined 
!, ., .. ·.c .~ ... /""'.... ~ ,-,, tnat a un1£orm 1~L-Comolex ana ~tandard Operatino_; ~roceedure should be 
I • 

developed for all sites so that the measurements will all be made alike, 

1ith t~e same resolution accuracy ..•. Sl25K is required to complete this 

tital improvement in the collection and Quality Assessment part of the 

rrogrsm "C II q round syst,-;?rr.s O 

I (2 )In th•" p2st t:herF, has been 9 "Ca.libration .Signal" recorded on the 
I 

:beoinnina or at the end: o:f each data tape so that the analysis community I ., ... 
~ould determine the ore~iese delay values associated with each receiver 

ca'a.nnel; thus imrpoving: the overall measurement· ofl__ _ __Jby giving a calib­

ration value of the instrumental error. This calibration signal has not 

been immune to the envi~onment o:f the collection site since it reflect~ the 
f 

noi.se seP.n through the a:1tenna. A rnodificat:i.on is proposed to isolate the 

ar:terrna raoi.se from this calibration data. Anestimated :5.d:xi:: 525!~ is re:: ded 

to carry out tl"'is important inprovement to the system. 

(3) the System Qui~k-Check at eash site is made ~~±axm~mx~~m weekly 

and inffolves sending a signal from the operat~o position out a coaxi~l line 

to a (~ irecti.on co :pler a.t the base of the anter:na so that a kno,wn signal 

is fed into the input of the receiving systern just below the receiving 

antenna. This system has been used for years and periodically it has 

been found to inadequately describe the system readiness ••• particularily 

in the area beyond the direction coupler, the receiving ant~ena system 

and its coaxial cable phaseing harness. It has be~n proposed that a small 

:test ~~ten:a -}~e .:i:~t.:lled. remote f~~-~- t>-1~.,pre , 1"triH.M::r•,8te,QMAJ 
_so that. th::.:: t., .. st ,,ig1..al can be radJ.ated 11.t n- re~-v,;c1 ;,:,, b"t m ~,,~ 

! -riP !Se"" :~ "· · ·.- .... "" -- .. , t:1 us • "!: ~nq th<e e_n J---- ... , e Av.$; _ ..... L., .s. j .. c c ➔st-, 
/ : ! ~.-~c_ ____ Approved for Reiease: 2024/06/12 C05026159 
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This improved system test and calibration test antenna will require about 

an additinnal :'S25l'~ to eqt1i;-:; this syster:i ai.rtr 
~---------------~ 
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·28 October 1970: ~ 
I I FROM: DIRECTO~, NAVAL RESEARCH Laboratory 

',,Ja sh ir,gton °. C. ? 03 90 

I I 
I 

'i I . 

! [' 

I 
i 
i 

.TO: Director, Program "C" 

Subj: Technical and Budgetary Briefing (FY-71) for M~ssion 7107 given 
To t,JRCi Staf:f on 26 October by NRL Briefing team. 

R&D Spacecraft for Mission 7107, Technical Proposal for. 

The renuirements for Ocean Surveillance ~0~exa~m~m~~x _ ~ · I o,. ro1nulga+-ed 
: I by ACNO(I) clearly identified the weighting factors of (l)p~oximity of 
·,;.h t h . .1... u·r .:)• • .~ .rea s 1lp t...O a • .. -=> nip, ( 2 ) 

Climate and (4) the Missfte carrying craft. 

( 3) 

In addition to 

~ejghting each of these categories of Threat there was a stated require­
. I 
rtent for timeliness and accuracy and probability of intercept. 
'''f '' • t ' 1-h .1... P 11 C 1 d d • • 10 • -cnese re01.1J.remen s snov1s \. a L. rog. ram ' emonstrate· capabilJ.ty 

Sxamination 

'i· :, 
'' :-tto dajz:e does not meet U1e probability of intercept requirement anc on 

14ectain of the intercept geometries the accuracy is not adequate. Th~se 

;±,hortcomings in the present Program nc" system are therefore important 

i~onsiderations in the design comcepts for an R&D Spacecraft t~ be launched 

i~long with Mission 7107, and used in a fashion to enhance the overall 

i~perational caoabilit·1 for the total mission. 
'I ' • 
'I !I Thus a Hybrid System utilizing both the primary spacecraft of Mission 
' I -
7JOi7and an another F:.8-.D soacecraft has been developedo 
; I ' I 

!~ill contain among other systems, ~ 

The R&D spacecraft 

I 
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5614-321:ED:bf 
2 October 1970 

MEMORANDUM 

From: E. L. Dix 
To: H. 0. Lorenzen 

Subj: Interim Systems Analysis Group, suggested tasks for 

1. The requirements for Program C systems analysis tend to 
fall into two related but distinguishable categories. On the 
one hand, an immediate need exists to study and improve the 
performance of the system as it exists today. At the same 
time, the response of NRL to the basic USIB requirements must 
be reviewed from a long range point of view so that advances 
in technology and the increased capability of NRL can be com­
bined to provide the best possible system performance to meet 
both national and ocean surveillance needs now and in the 
foreseeable future. 

2. The following items are suggested under the category of 
present system improvement possibilities. This list is by no 
means complete nor has any attempt been made to assign pri­
orities. 

a. Re-evaluate all sources of error, identify relative 
contribution to location error, and recommend hardware 
or software changes required to reduce end product errors 
and reduce processing time. 

b. Study propagation anamolies and polarization diversity, 
particularly with·regard to channel A reception and command 
transmission. This effort should also examine a new D. L. 
frequency. 

c. Examine svstem changes required to reduce the require­
ment for~l------~--~~veraging to obtain acceptable 
location accuracy. The goal of this effort would be to 
approach monopulse location capability. 

d. Perform trade-off analysis of brute-force numerical 
augmentation of Program c, both in air and on ground, to 
improve time over target and probability of intercept. 
Make cost effectiveness comparison with other programs. 

e. Investigate possible means of improving SPASUR data 
transmission techniques to improve quality of ephemeris 
data. 

Approved for Release: 2024/06/12 C05026159 
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f. Study the feasibility of more fre:uent orbital velocity 
c0rrections to maintain/ /to less than 

Should be possible to make ep emeris data accuracy 
acceptable 1OO~ of the time. Will re uire a technique for 
measurin as well as range 
rate per day. 

3. The suggested list of study topics in this paragraph are 
primarily directed toward the formulation of future concepts. 
Again no claim is made for completeness or priority ordering. 

a. Explore feasibility of adding high sensitivit downward 
looking f beam t0 rovide measure-
ments of 

~-------:-----=------------=:-----------=-=------=-------=---=-----~--~--~ 
intercept toroid now used. Probably would require slanting 
coverage~------~---------___J The goal here would 
be to provide horizon to horizon location capability with 
about equal accuracy in selectable bands. 

b. The possibility of providing downward location capability 
using true mono-pulse techniques should be investigated for 
ocean surveillance coverage. This would supplement present 
techniques as in (a) above. 

c. Study the problems associated with relay of data via a 
high altitude or synchronous or semi~synchronous satellite. 
Will involve programmable pointing of directional antenna 
from spacecraft~ Probably need stiffer 3 axis stabiliza­
tion system. 

a. Tnvestiaate on-board digitizing and processing for both 
~j ~=--=---c-:::-:::-~-----------__Jj techniques. compare to ground 
processing. 

e. Examine impact of providing a direct transpond 5MHz BW 
frequency translated data down lin~ for s,elective use to 
produce technical information on new targets. , 

f. Study the problems associated with frequency translating 
a number of bands into a common frequency measuring system 
for selectable use. 

g. Study application of other than ELINT sensors for meet­
ing the requirements for ocean surveillance. Include data 
handling aspects of each. 

h. Examine presently available ocean surveillance data 
collection systems as a guide to providing most needed 
additional information. 

- CCON.fL.:EBRMT·I--A:[, 

2 
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i. Compare direct transmittal of ocean surveillance data 
to Fleet Flagships, etc., versus relay to CONUS and retrans­
mittal to the fleet via conventional communications channels. 

4. Although m~ny of the items listed reflect the thoughts of 
a number of people in Program C, a planning meeting with the 
key NRL people would be helpful in expanding or otherwise 
modifying this list. Of particular urgency is the need to 
assign priorities to the final list and match tasks with 
people so work can start. 

5. In anticipation of having such a meeting, I am sending a 
conv a1 this memorandum to Reid Mayo, .Pete Wilhelm, and Capt. 

I _so they may be prepared in advance. If you consider 
it appropriate, a copy can be sent tol !so that 
he will be aware of NRL's activities in this area. 

3 
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5614-321:2D:bf 
2 OCtober 1970 

CONP'mBN'l'W. 

MEK>RANDOM 

Prom: I!:. L. Dix 
To: . H. o. ~renzen 

/ 
Subj: Interim Syate11111 Analyaia Group, auggeated taake for 

1. 'J."he requirement• for Program C syetema analyaia tend to. 
fall into two related but diatingui■hable categories. On the 
one hand, an innediate need exi•t• to atuc!y and improve the 
performance of the system aa it exi■t• today. At the same 
time, the re■ponae of NRL to the baaic OSIB requirement• muat 
be reviewed from a long range point of view so that advance• 
in technology and the increaaed capability of NRL can be com­
bined to provide the be•t poaaible aystem performance to meet 
both national and ocean aurveillanoe need• now and in the 
foreaeeable future. 

2. The following itema are auggeated under the category of 
present ayatem improvement po••~ilitiea. Thia list is by no• 

t' means complete nor baa any attempt been made to assign pr~­
oritiea. . 

I 

a. Re-evaluate all aourcea of error, identify·relative 
contribution to loc•tion error, and recommend hardware 
or aoftware change• required to reduce end product error• 
and reduce proceaaing time. 

.• 

b. Study propagation anamolie• and polarization diversity, 
particularly with regard to channel A reception and command 
transmieeion. Thia effort·ahould also examine a new D. L~ 
frequency. 

c. Examine ayatem changes required to reduce the require­
ment for~/ ~~--=---~~~~_J/avera9ing to obtain acceptable 
location accuracy. The goal of tbi• effort would be to 
approach capability. 

d. Perform trade-off analya•i• of brute-force numerical 
augmentation of Program c, both in air and on ground, to 
improve time over target and probability of intercept. 
Make coat effectiveneaa compari■on with other programs. 

e . . Investigate _poaaibl~ ••n• of improving SPA.SUR data 
tranemi••ion technique• to improw quality ot ephemeria 
data. 
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·" ~ ~St~;.~~e-.feJlit~ ~f 110r: fr:uent orbital velocity 
c· .rection• to ma~n I_ _ _ Ito ·1e■• than 

Should be po••il> •to•• ep emeria data accuracy 
acceptable 10; of the tiN. Will require a technique for 
weuringl . I ae well a• range·. 
ratel per day. 

3. ·The auggeated li~t of •tudy topic• in thi• paragraph are 
pri~rily directed toward the formulation of future concept•. 
Again no claim i• made for completen••• o~ priority ordering. 

a. Explore f•••ibility of adding high aensitivit dowfflt!ard 
looking conical or fan beam covera e to rovid meaaure-
menta of 
intercep~==...---~n~aw=-~u=a=e~.----..c.="'-~~~=~~req=u~ir=e~~~~n~g 
coverage _____ ~---~---__J The go.al here would 
be to provide horizon to horizon location capability with 
about equal accuracy in ■electable banda. 

b. The possibility of providing downward location capability 
using true mono•pulae techniques ehould be investigated. for 
ocean aurveilla~ce coverage. Thi• would supplement preaent 
technique■ aa in (a) above. 

o. Study the problems a■■ociated with relay of data via a 
high altitude or synchronous or semi-synchronous satellite. 
Will involve programmable pointing of directional antenna 
from spacecraft. Probably need stiffer 3 axis stabiliza­
tion ayat••~ • 

d. Investigate on-board digitizing and processing for both 
l ___ ~ _________ __JI techniques. Compare to ground 
processing. 

e. Examine impact of providing a direct transpond SMHZ BW 
frequency translated data down link for selective use to 
produce teobnica1· information on new targets. 

. . 

£. Study the problem• associated with frequency translating 
a number of bands into a conmon frequency measuring•system 
for ■electable use. 

g. Study application of other than ELINT sensors for meet­
ing the requirements for ocean aurveillance. In~l~de data 
handling aspects of each. 

h. Examine presently available ocean surveillance data 
collection systems ae.a guide to providing moat needed 
additional information. 

I eetf P J:BBN'l'W. 

2 

,4nJ,~ ~ ~4.t',_;11,. c.rl.•1£-c,t_;;; -~~f i 
. A~--~------------jl 

~ ~--~ 
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' 

e&lli'Rlim~ , I . . 
7M ~B6eot trau■ittal of ocean aurveillance data 
l"l~~Fleet Flagships, etc., versus relay to CONUS and retrans­

mittal to the fleet via conventional communications channel•. 

4. Although many of the item• liated reflect the thoughts of 
• a number of people. in Program c, a planning JQeeting with the 

• key NRL people would be helpful in expanding or otherwise 
ffl04ifyin9 thi• liat. Of particular urgency is the need to 
aaeign priorities to the final liat and match tasks with 
people·ao work can •tart .. 

5. In anticipation of having aucb a meeting, ; I am sending a 
this memorandum to Reid Mayo, Pete Wilhelm, and Capt. 

so they may be prepared in advance. If you consider 
pp opriate, a copy can be sent to Captaink \so t.hat 

he will be aware of DL'• activitiea in thia ea. 

E. L. DDC 

• 

. .. 

88NPISBN!IIAL 
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MEMOR.i""I.NDUM 

From:QL. Di::0 
To: H. o. Lorenzen 

Subj: Interim Systems Analysis Group, suggestEid tasks for 

1. The· requirements for Program C systems analysis tend to. 
fall into two related but distinguishable categories. On the 
one hand, an immediate need exists -to study and improve the· 
performance of the system as it exists today. At the same 
time, thE) respons1:= of NRL to the bas i<2! US TB requirem(·=nts must 
be reviewed :from a long range point of view so that. advances 
in technology and the increasea. capability of NRL can be com­
bined to provicle the best possible system performance to meet 
both national and ocean surveillance needs now and .in the 
foresee~ble future . 

2. The following items are suggested under tne category of 
present system improvement possi:pilities. This li.st is by no 
means.complete nor has any attempt been made to assi~n pri­
orities. 

·l 

a. Re-evaluate all sources of error, identify·relative 
con tr :i:but ion to location error, and recommEH1d ha'rdware 
or software changes required to :i::educe end product errors 
and reduce processing time. 

b. study propagation anamolies and polarization diversity, 
particularly with regard to channel A reception and command 
transmission. This effort should also ~xamine a new D. L~ .. 
fre~uency. 

c. Examine system changes required to reduce the require­
~ent for~I ---------~!averaging to obtain acceptable 
location a.ccuracy. 'rhe goal of this effort would be to 
approach I I capability. 

d. Perfm::-m trade-off· analys·is of brute-force numerical 
augmentation of Program c, 1:>oth in air and on ground, to 
-improve time over target and probabiiity of intercept: 
_Make cost effectiveness comparison with other programs. 

'==. Investigate pos·sible,., me2rns of improv:Lr,i9 SPASll1l data 
.tra.nsmiss ion techniques to improve quality of ephemeris 
data . 
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