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Mgﬂﬁs GOVERNMENT =, |
Memamna’um C

.| TO ¢ Code 5600

DATE: 9 October 1970

FROM Code 5610

'

SUBJECT: ADM Eppes briefing on space projects at NRL
‘1. This briefing is a full all-out attempt to overcome the sell job that

- did the previous E.W. briefing for the Admiral but had a very short tlme
in which to carry it out. 4

5 1 2. I received a call on 8 October fromZgiVing us the first

e part of the program.

. Time - 1000 , o
Place - Building 56 S
Overview by|  [20min. -~ =~ "=
E.W. by Lorenzen T
5600 Codes

Trexler , o

Mayo (show" 56 lab spaces)
Wilhelm (show lab)

] o © -+ Date - 14 October (Wednesday)
i
!
i
!

i (show lab ?)
| - Etc.
- L Etc. .
, " At least one hour will be spent w1th Easton
, Rehearsal on Tuesday, 13 October.
o ; ‘ ,

_3. There was a request to stress background SO as to show the long
expenence of NRL. :

James H. Trexler
Heac{, Space Technology B‘ranch'
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APL did on the Admiral after he had paid a short visit to NRL..| |+« -
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s Bri¥efing for Admiral EPPS at NRL on 14 October 1970....
Ar¥ival a Main Gate 0955
arr. Rm 200D Bld 56
Log~in & Untroduction e o o o o o o o 1000 until
[:f:::::::]OverViewo c e e o o o o« . SUntil 1020
H.O0. Lorenzen Indtroduction of EW Div Until 1025
JeHe Trexler RASUR: o o o o o o & o o o o o 1085 1055

R.D. Mayo Program C Progress
Requirements
Checks and balances

NRL Role in Concept formulation,Budget, Design definition
Interface with Vandenberg Launch

Achievements National and Naval

Potential for future system improvement

Until 1125
Flight Hardware display
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SYSTEH ONLY

I
|

Approved for Release: 2024/06/12 C05026158



C05026158
Approved for Release: 2024/06/12 C05026158

s - SUGGESTED BRIEFING MATERIAL FOR ADMIRAL EPPS VISIT OF 14 October 1070

tentdon that the Admiral is in the balance of the two

scﬁbols of £hought which manifest (1) The IN-HOUSE Navy capability and
(2) the Industrial Complex manner of Jlacing the Navy in space.
Therefore it is imperative that we show him only those facets of
our effort which contribute to the strong and consistent picture.:that
will jus£ify and vindicate the decision made several years ago to pro-
ceed with Program "C" Technical effort with the IN_-HOUSE NRL team.
The future Navy efforts to proceed in SPACE will have to be judged on
the merits of each specific endeavor[:::::]as.they can best be served
by one proceedure or the other. It is thus in our best interest that
the Admiral see the MAJOR facilities such as the Anechoic Chamber, the
shock and vibrations facilit¥ and the Vacuum chambers but NOT the small
crowded laboratory spaces of Code 5614...these will not enhance our
creditability in the bussemss of leading a Nationsl effort in the

space arena.
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11 October 1970,
MEMO TO HO Lorenzen on Second Generation C'omputer Subjecto...

»—=

f)

m 14 Sept, just two days before your departure, wnen you were down
seeing Dr. Berman, you may recall Dix, Lee and I went to 4C1000 to
listen to the anﬁumﬂnts pro~aﬂd —con relative to the 279 Generation
Computer System for Program 3de’ a report to you verbally on
the exchange in front of lr. with NSA beirg unsuccessful

in theilr fragmentary argquments against what we were offering...a
point of inflection on our growth curve where we could imagine that
40 to 50 times the capability was_within Initial Operational Cap-

ablllty (IOC) and something aoord%hwng 400 to 500 times present
= y would be achievable ultimately within 24 months. Mr.

voted very strongly for the. approval of the new computer [:::]

and since he had been told to implement this Augmentation of the
proqram it should proceed. He passed ocut a question sheet relating
to the 17 August MNavIntCom letter on augmenting the program (Revised
Packard “etter). These questions had a few impacting items relative
to this Fiscal Year and he wanted answers ASAP so the approval of
this program-could have the correct amount of § associated in initial

annroval On. 22 ueot{gi Col Kiefer and I met with M2
and it was somewhad Y becausé I had just- sent a’‘rough

copy_of the ASAP answers to for him to smooth up an nd
Hr.‘ instead he appointment with Mr.
and I was invited without any indication that a smooth wou no

be prepared in the Program Office so we showed up with only my
orginal of the "Rough Working Copy'" and had to give him the infor-
mation verbally and perhaps in the face of this budget delima at

NRL it is best that it was done this way because I was completely
unaware of the deficiency at all, much less the magnitude of 1it.

T had turned in my A orm and it remained nearly identical to the
one in March...br was tdd that every effort was made to
keep the augmentation of Ae program in the "Low Cost" and fast
response climate that had been indicated throughout the rov1ew*ﬁe4y/zc
community.. . . 7

On 24 Sept we nad the TO meetinq and it was noticable onlv bv the

laFge number of STIC and NSA nien present. lHowever ’

did bring up a point of contention between NEL and NSA on the QC
(FManual Inalv51s)uomplex and the way it had been handled in the

past and how it should go in the future. I Insisted that this not’
come up before the full TOG but be taken privately hefore Capt
[:::::ﬁ mmediately following the meeting. This was done and those

resent were from NJG,\ | (NIC)

sbplanalp and (NSA)-with Dix and Te from NRL.

Tt seems that the main point that hamfwas maklnj was.that in spiteée.
of the N5A neqlect_oL _fhe past they must insist on a more actLve ;5
pnrt1C1oatlon in~thé futute, particularily - fok the PFrocessing-
ze‘“’fort of- this program incvding that part overseas. They have the
charter and they willbecome involved in all aspects of this effort.
1 countered that they had consistently stood AGAINST progress in
this program and mere words are not enough to get a vote or power

of veto, we do not have the luxury of a Debating Society and the
operational software effort was with a cont “ractor whom they had

1

no good words for, we could not share the teghnical r;spigﬁgoil L
) Ny fidg! g
na

w1Ln a team who would rather see anothor jelsgel

ade the noises that one w.uld exXpest
heard “epoaﬁedlv all the gripes aqalnst

Aood, in t,bll‘ CUW\[".UCQQ evelution: - - g@ g ‘ILa I 9

Mow wiE wisT cet &R with the Job and work

7
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Let me point out some of the salient points about NSA's positions
on the matter of the "Enhancement of Program "C" for Ocean Surveil-
lande™:

1-On June the Poclard Lettéyr’ was sent out by NIC an onded;

Guith a very Low Cost Alfernative, in essence giving what

NIC's letter nad asked but substituting in the two pacific sites,

a QC Complex for an SEI. 8L0 Computer at each site, thus reducing

the requirement for doubling the personnel costs at each af thesge

sites. was alsa reduced in nriority and
was substituted for with very Ilittle

justification and wisdom, The entire thing smelled like"just do

not svemd any monesy for Program "C" which micht perpetuate it into

the Ocean Surveillance %World when NSA wanted their HOT IDEA= ROSALIE

to get all the emphasis...this is what we heam in late July at Lockheec

The debate on this alternative was also followed by a letter to
C )'From{::::::ﬁwith the Program "C'" Information dated 28 Julyzl
think. But it did say that P-11 Program could pos:uibly offer sign-
ifican advantages for a future Ocean Surveillance system.... we

,elt that what should have been said is that"all programs should be
studied with this new role in mind" ard not just compare todays
rogram "I" with tomorrows P-11's after all this is stupid.

#e did not pay too much attention to tne[::::::]Leuork/;o CNO becquse
it was eclipsed bv the YRevised Packard Letter of 17 Aug ust”rrom NIC.
Keep in 1Jnd the advants e of the original letter from Sec Nav to
Packard only improved the capability of Program C by a factor of TWO,
by giving each digital site its owm computpr for Ucean Surveillance

Cf‘

Processi ng. The staff work for this was done by NSG and it was briefed
widely by WNSG including the Herzfeld group a couple of times. Lee
and I did give a paper drawn up over one week-end indicating

that an improvement by a factor of 40 to 50 was easily available if
they would tale advantage of the evolution that had taken place in
the computer industry si ce the original 5EL-810 was selected. This
. - informal Working Paver did not leave the Lab officially and we were
' not even given the courtesy of reviewing the Staff work of N5G on the
paper sent to Seclav and Packard...our input was not only ignored but
' was surpressed. It was not until 7_Inlwv in advance of the[ ]

brealkfast which was being staffed by‘ that our thcughts of
a PACTOR ot 40 to 50 instead of onlv TWOM (2) bscame an issus. I
. did disclose this opportunity toigrlﬁ:]at the last minute 0f this
R meetitg and I susvect that it mig nave been instrumental in NSA

getting the mandate to find a more effective or a lower cost altar-
native...this is just conjecture though. In any .case the original
Packard letter went downhill after this and another (17 August)
rationale' replaced it, with NRL giving the Staff Study in support .
of_this new cumputer. 7The basic information of this 17 August letter -~
{isAfrom.our_pape;_toIﬁf:ﬁon 14 August. .’

Handk Via BRua
Qﬂ't?@ W&f@ﬂ\ w‘ﬂ
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2- On 22 aﬁﬁt NSA {::::}QQ/JRO/JIC/””G all met first to discuss the
pavload separation problems and then after the me&ting adjurned NSA
came over to our building and we-sat down to a session on the Quality

Control Analvsis comnles with Abplanalp. | on one
side and Me Eren later and Ed Dix
joined because I had to o sée Fr. This session was a
confrontation which had been building up for a long time with NSA
raving some points and we others. I thought a sincere effort should
be made to make the best of it until they made some sneering comment
about us "Mtrowing it together',(meaning the 2C complex) and I

: exploded all over them on this obvious poor choice of words. Dix
was there to maintailn the steadying prosepctive and carry the ball
after I had to leave but the scar tissue i1s still bretty thick on
my team. The whole thing lnvolved here is that they volunteered to ,
write the 50P for the unified QC Complex which was started in Jan.JV '
Since this complex is the source of the 501 messages that NSA has to
answer it is natural that the method of measurement be their option
and we concurred to the extent that we invited them here and to
’ ’to thrw use the one and only such complex that had bee
assembled. It was our intent that this complex be shalben down here
for a period of & month or 1% months and then sent to for
further evaluation prior to going into the full schle Jopb of duplic-
ating it in quanty TWO at each of the sites. The Quantity TWO is
necessary to expedite the @C scanning of all the tawnes before those
with SOI's are selected and sent back to NSA (Analog itape that isde..
In the previous cost climmite we were rezlly only addiag two pieces
of eauipment and re—engineering its lay-out to expedite operator
usage...the two pieces of equipment were recommendced by NSA so I
really fail to see the controversy vet. It seems that
in his visits te HRL to use the eguipment found several things that
were a matter of adjustment or otherwise of 1little significance and

made his report to the K-456 people at NSA that the .should be
ssembled there forsthe Shake-down and not sent to e
were tod@d that they wanted it at NSA but that thev did not vet have
a place for it so went ahead and sent it to Thet is where
it hit the fan. Thgee position is that nas no such exper-

tise as theirs and we exceeded our mandate to cut them out of the
evaluation and re-engineering role...after all theilr Video-Disc
expert now supposedly says that the Disc wnhich they originally rec-
commended is no longer any good. lho com»anv heas-changed a_couple
of times etc etc. ghn;o“tJre lS‘Ue lS trJv1al o\ceot that-NSA. has .~
at long last awalened from nlbprnatlon where the engineering of Prog-
ram "C'" is concerned. Lip service 1s all that has thus far surfaced
but it has the smell of a fight where they have the Charter and can
make it stick if they want to pull rank. What I have proposed is
that wewill produce a program plan with anticipsted schedule for
the 219 Generation Computer Selection, indicationg points in this
schedule where we will send them an adenda prior to andNRL/NIC/NRO/
VSA meeting on a subject of partial Design Review with minutes bel ng
kept and sciign items followed up etc, This will give them a formal
forum where W& can meet and exch iange ideas and offe
suggestionrs if that really be their in eﬁt.
fe have it°Peal good athority that’
will not mouse-trap adm Gayler again
not by any act or laclk of action man
Program "C'",...1if this is documented
bf the civilians involved. Sounds 3

gest that their past history hes caught up with them sl last,
> : o

ﬁ y 3

> vl |
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Summarizing MSi's actions.sy
1- Opposing FMonetary enhanceYWdft of Program C . . . answering June Packard
2- Offering a Low cost alternative ’ July
3- Gayler to CHO testimony for P-11,

. , . e nd .
4- 16 Sept Argument ansainst SEL-86 2 "Germration computer

5- Subseqguent testimony to Comptroller in support of the Money ﬁbr
Ocean Surveillance Modifications to Program C processing changes go
throiagh NSA so they would be in the Drivers seat, technically.

6- 22 Sept HNRL, the AC complex confrontation.

7- 24 Sept TOG Pitch to exert technical leadership in the matter of
the computer and its software systems, etc.

8~ 2 Oct, Rough of[::::]McLucas to SecNav that Dix saw with [:::::;}s
HNRO endorsement of Technical role of NSA in this augmentation of the
Program.

9- The Approval granted but no letter yet?777?

We must "Play games with Them" since they have the charter we must
pre—-empt £he technical program and in the face of their poor track recerd
any arguments will be subniteed to a referree, perhaps{::::::::::j for }
a ruling. They had hetter not play an obstructlonist game with us or

vie are liable to fall on our face with (1) a budget problem and {2) the
extensivehess of the job of getting a new computer plus (3) the hard-
wired Priority Data-Extractoer (PDE) developed and deployed. Superimpose

these ppoblems on top of an architecture for Branch formation, Security

arraangement for[ﬁ computer system and a few Jozen other

problems and you have an idea of the climate in Program "C", vie

must get our kicks out of'"Choice of Crisis'bedause that is our routine

stance.

Handte Vna-S\IgM
Contenl &.\g(-gm &E’
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Budgetary Delima:

1- Several areas of our endeavor (5514) cculd be identified for
special attention where we could Jubilfy and receive separate funding<eveds g
<Wsth—an opportunity for NSA to pch—uo the tab on one or two:

A- The mod1r1Ccti0ﬁ Lo the large anec501c chamber 1n/Bla ﬁ—59 has
rad a deflc1encv in a way Lhat inhibits thé antenna measurement ‘docum-—
ermtation of Virce Rose's bands for ultimate use by NSA in resolving the
SLX Signal Amplitude measurement data for antenna Beam Definition pur-
pozes. This 1s a very critical deficiency in our Chamber and we have
no guarantee that the first modification tried will be successful but
the %%%%x one to be proposed now will reduce the time for Blotting these
multi-frequency patterns by as much as eight to one. This &lone might
justify the expenditure if it was not totally successful in rectifying
the chamter defeciency. This effort is under Pete's program and
it is just possible that N5SA might lend supnort for this improvement

in our facilities in their behalfe... $230,000.00

2- QC_Comple®?

This effort has severe NHNSA implications where the meazur~ments
made operationally are being made for NSA and only in a small way in
support of guiding the computer analysist toward the most lucrative
signals. This effort has been going on since January with $__
already spent and about $126K remaining toward having duplicate

systems ak each of the{::::::]sites. and

The cost for this effort is not as high as it would have been if only

new eguipment were used. Instead most of the older equipment from the
site is being retrofitted into tnese complexes with some small invest-

ment for shipwning and retrofit being necessarye.

B- éﬁffe;ed $ape;§ystemg(§T§)if
The BTS is a vital piece of eguipment for the digital site that
must store the digital dsta on magnetic tape for any reason, either to

send it beck to NSA or to process it locally. It is a relatlw« small

investment when compared to the baj:ié
svstem., For this r ason and many ;

Dual BTS be developed at NRL for @;@

in s~¥ies or in paralle. '*}ifﬁ?'Z/(”jaﬁ{a/ “zé@% ﬁﬁ’”;ﬁ'f

_ ér_
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- ’ P Agenda for
Wi L v pt. L. W. Moffit br1ef1ng
T 2~ October 8, 1970
Conference Room 1D43
8:30 - 8:45 ‘Introduction
. 8:45 - 9:30 . CDMS
1 9:30 - 10:15 = - UNREC
©10:15 - .10:30 Break
10:30 - 11:00 Intelligence Data Proces
11:00 - 11:30 . iImage Maniﬁulation
11:30 - 11:45 Discussion
" 11:45 - 12:00 - Liunch
10:00 - 12:45 RSSS
12:45 - 1:30 -Displays
1:30 - . Digital TV (demo)
(Note: The meeting will continue during lunch.)
'mn @N’m KANDLE VIA . |,
%U"_ _9LU“_E, En | BYEHANW‘
T T e e B CDNTROL SYSTEMS Sy
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N
\DM EBPS on 14 October 1970

Early History

First SecDef Approval
First and Second Launch Totally Navy Effort
1962 First National Mission 7101

Requirements from USIB to SCRS to NRO to Prog. "CVY
We develop Concept, Detailed Design Goals, Schedule and $
and a Technical Description, Eng'g Evaluaticn (Initial)

Operational status of the Program now:

[%::]Sites +Eﬁ1_¥v\v‘v\v‘3] remain with approval for
working birds, 4 are over vyears old and 2 will be one year

in about 1% weeks.

An assessment of the weekly results of all the programs including
ours gives about %} of the notable mentions to this program with another
fairly large % where we share mention with other programs.

Our Program Emphasizes the following aspects of its operation:
1- Main Beam Intercept ...to preserve the Antenna Scan Characteristicss
2J:::::::::::::::::::::::],,to provide ability over entire spectrum,
3-Long Lifetime operationally by simplicity in bird and redundancy.
4-No mixer by-products by using Crystal video type receivers.

5- Documented collection characteristics precludes uncertainty of signal
characteristics in analysis effort.

6-Total Weapon-System Intercept posszible simultanecuslye.

7- Horizon to Horizon coverage up to 9-timex

8-~ C?
7)?" no 1 ( 4 w 74 5/ //ﬁﬂ»“%‘?ﬁw@m
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I. Background:
The budget estimates for Fy-71 provided in Ref (a) were provided

by NRL without full definition of Mission 7107. However, since the major
emphasis in the determination of Mission 7107 was to provide the fastest
response time for replacement of the two operational spacecraft which
failed prematurely in Feburary 1970, there was not thought to be the
likelihood of 7107 being notable for its extensive innovation beyond

that of the eaglier Mission 7106. Therefore it was thought that Mission
7106 would serve as a cost basis for the FY-71 portion of Mission 7107.
It is now apparent that t ese costs are guite different from those of
Flission 7106 through several didcrete areas, which are identified below

and treated in succession in the remaining portions of this paper:

4 Cost of modification of the technical goals for Mission 7107.

g of Increased Redundency for improved spacecraft reliability.

c " of changes brought about by increased operational requirements.

U " of increased component replacement costs.

E " of Ocean Surveillance changes to the mission Spacecraft and Site gystems
# " R&D spacecraft costs, technical goals and schedule implications

G T of NRL Facility imprévements proposed.

w-(-ml NSW\ ONY

- Seeret{ | "
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I- Revision of FY-71 Budget for FY-71 for Mission 7107:

The budget estimate for FY-71 provided in Reference (a) was submitted
by NRL before:

A- Migsion 7107 was fully (or adequately) defined.

B— Mission 7106 failure analysis with its resulting impace on Mission

7107 had been determined.

The consequence of this situation was that the assumption of similarity
between Mission 7106 and 7107 were sufficiently inaccurate scas to cause
a budget deficiency in the ammount of $___ for FY-71l. In addition

the time involved in pesolving conditions A- and B- above, have caused

a delay in NRL's"testing the market place". Once the costs of these

technical modifications, . . Elus the increased

costs of simple replaceme nt systems, were gudted by the manafactares and
then compiled for regular in-hotuse NRL budget review, it became apparent
that the original FY-71 budget estimate was inadequate for carring out
Mission 7107 in a timely and efficient manner.

Thesdefactors are delineated in the following two tables. Table #1
lists the increased system mmzk and components. NRL feels the costs in
T8ble #2 are reflectidéns of the overhead-inflation spiral which is
especially severe in the aerospace industry. It should » noted that
whemever possible these costs have been arrived &hrough competitive

bidding proceedures.

tandle via
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Subj*: Supplementary vost.lnfbfmation MRL effort on P;ogram aledl
Ref. (a) unI t5 Director PrOﬁrar "C" letter of 1 Nay 1970 8-51904-70
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full definition ~f ission 7107. :.owever si ce the major emphasisin tke

¥ission 7107 gonce 't was for a "Guick Turn around " ‘ollo'lng the 1n—

TR -
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Sl e

flight failure of two of the spacecraft of UJSSlon 7106,At5ere 1as

nét likely to e a great deal of techn cal Lnxovatlon be'rond that of . i

mlss*on 7106.. Therefore it was thOtht that ”issioh 710& would have sgrvedﬁﬂ
.-és a cost basis For the Fy=71 effort to- ard i.ission 7107. it is now _ i
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OUTLINE OF WORDS TO ACCOMPANY NRL FY-71 BUDGET AND TECHNICAL REVISION
FOR MISSION 7107ccccoeo

1- Introduction and Background:

(a)nContinued evolution of the technical goals for Mission 7107,
{b) Cost inflation

(c) Additional Redundancy brought about by failure in-flight of 2 of

the mission 7106 spacecraft.

Haaolle v.e. BYE mary
wia ! systm only
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» ' %y Misgion/7107 initially proposed by th #lgve” Research Laboratory

in Februasy 1967 has beefl modified many timés snd"EéQii;ues to undergo

certain chan%es ~§\£S;:onse to changing operational req ements. The most
ent

recen apDrQVQdﬁpf%po in Ref (a) and Approved by Rer,(b)h ;ﬁn under

2o

active preparation for a Lawagch schedu}edin late November 1971° mis

concepnt a d/gc'Jézcs:hnical aspects for™he four primary spacecraft were dé“f‘iﬂned

e

tely following the premature Failupge, in-f q\t of two,6 of the spacecraft
~ m‘?\g/{(o,)

from thg Missign 7106. The ELINT fsystems thus pn posegre restrained

)and the-cost estimates proirided: about. six months ago, immedia-

—m?feclnuc ’mnaw\ 187 =
E@Nﬁﬁ low' the maximum accelédration of the lauch*schédule for Mission

7107 ‘afhd.therefore could not 1n;:lude any new developm t work in #Mis

the pace settm@zsﬁi}‘?ort for the¢ Mission. Wow, still under th\o\same con-

straWn_Pf llmlted “kechnical ipnovation.in the ELINT systomo.’the Nav\al
e

\ Rese/arch Laboratory propoé\is certain small but nonle -the-less s:Lgnlflca':l:c
modifications to the ELINT col,}ectlon sygstems whidh will further the ‘

<
ptimization of Missicn 71¢7 for Bgean Survelljanceol dlﬁhoﬁ’é jeopardizin

jsw)

e nor*\ l function of the¢ Missions M‘
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The concept advanced for Mission 7107 by Ref (a)< - "A’H&_?}’_ LT

; “¢alls for spacecraft, with some
. . S 7 FT7AT,

duplication | - ' among allﬂof the/‘spa cecraft and great similarity

between the spacecraft L Thus one would expect that

the geopositioning capability of the Mission would be maximized, the

time o¥er target would be doubled by having spacecraft come

By the add-
iz CWVJ()&ﬁ

ition of a third transmitter in each spacecraft the,gross magnitude

over the target area as times about

: below
of data capable of being collected, would not drop much‘\ . ..a. that exper-
inced by Mission 7106 in the past,where the
The
EUNT
~Edimt coverage proposed in 4 ' Ref (a) has been under study and certain

. . l' . ‘\_
‘Fv engjveeving Cam@ﬁuﬁt;{zé}/

small changes have been found necessarypand will be evident in the Table”/

ot /)ro!wscé LLNT covevage.  The Alfowin 7%
et L R R - /(reasons arejoffered for these changes 2E e
- méﬂ//yfcpué.,»agé': ———==—3_. (1) Changes in the operational require-

ments imposed on this mission, (such as intansification of the Ocean

Surveila.anceaﬁerg the solution of the SA-6 question) (2) Engineering

Com %; ﬁ?i?}‘%‘f ,fi—sc‘/leéa/e

considerations of weight, volume, a#@-antenna + _ - The latter

category has been largely responsible for the changes of coverage

Viyl[ oing Ih Sequince efgfdu'ie.bn,

being shifted

M .
<ot - Y o0 P > 3
T e e

B - N < i e P2 P 3 ~ {-’ . . .
LT T L TR T T e T DR e T e e i.t.ﬂlrs imperative

) A not
that the items arriving toward the latter part of the schedulejbe
AL7, ,4/ g’ o - ’
.lé;estined for use in the 7~ J/P’?Vﬂv 5/’2‘-’4(-’«&7""7# w._é/aé arc Jhe.
— . - N - y -t I\ P o /
ﬁ"ff, and Seccud /7 pmo/dmb Hord e V/'ee BY{;”!"*}‘\*
- - ] (:G71UL ‘ .34,#<+‘*Y\ bﬂlﬂ
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An example of the manner in which changing operational demands may
change the ELINT coverage of a Mission such as 7107 is seen in the recent
verbal exchange between NRL?NRO & NSA on the subject of extending the
frequency of coverage where geopositioning capability will be ..provided
in Mission 7107. Under the restraints which have been placed on the
degree of innovation (through emphasis on early launch date) we could
not undertake any new development effort to extend this coverage but
we could by refurbishing a spare collection-system left over from 7106,

L capaditi

extend the K, Band geop051tlon1ng4upward by adding one more band to 7107

Delta. This has been undertaken at this time with the cost implication
sPATC

of an additional $20 K for implementation and refurbishing the olunnit;

Thus the additional band from 14.8 to 15.1 GHz has been added and the

proposed now

geoposianing capability in this microwave portion of thaspectrumﬂcovers

from 14.5 to 15.1 GHz, with a minimum impact in cost or schedule. - -

Another example of the operational requirements influencing the
design goals for Mission 7107 is seen in the strong position by NRO
staff that the coverage (single ball) be complete fromfl53 to 18 GHz.

Option T2 _ , .
In thgqproposal of Ref (4) this was pointed out as a strenous and time
consuming and costly effort. However we have undertaken the challenge
f/m)@u@r They mus? be dccarded?
and these components are under procurement, the 1owest priority of
all the components Being purchased from this particular venger. It is
still too early to predict with any confidence whether they will be
ready in time or not because of the uncertainty of the ammount of re-

work which might be necessary on those parts of the spectrum which hold

a higher priorifty. We are today as in the past,trying to be responsive

they are filterd down to us.
Handle Via, BYEMAN
GMrol system only
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Table #3 is provided to up-date the ELINT collection sub-systems now

being planned for Mission 7107. The changes fall into at least two
categories, (1) Operational requirement emphasis shiffing since the

7107 Concept was formulated and (2) Technical consideratibn relative

to the maximization of use of weight, volume and antenna considerations,
The first category, changing operational reguirements in the K, band

now indicate that geopositioning of signals thus intercepted is much
higher priority than was xmdmzmkms#t understood earlier this year. There-
fore the duplication of the KA bands previously flown in Missi-n 7106

is proposed...giving duplicate coverage and thus geopositioning capability
from 14,5 to 15.1 8Hz. The single-ball coverage previously offered

12% to 14.5 and 17 to 18 GHz) is being extended by three additional
single~ball collection systems, from 10% to 12% and from 15.1 to 16 and
from 16 to 17 GHz respectively. Note that these tthree collection sys-
tems represent the only developmental area in the ELINT collection sys-
tems which has been started since April 24 when the NRO was briefed on
the proposed acceleration of Mission 7107 and it was deceided that only
existing designs in this Pace-Setting areax of the mission would be

used so that the schedule would be as short as poséible.

Note that the areas where certain portions of the spectrum were proposed
for four-way duplication in Mission 7107 has ccme under some modification
so that the Ocean Surveillance collect on capability could be increased,
thus taking fuller advantage of the greater time-over-target potential
of Mission 7107. The addition of the third Data-link transmitter to
each of the spacecraft has provided a tremendous potential for enhancement

of the ocean surveillance or tactical role of thds program...specifically

providing for two widely separated\ \doubles the time over

target and by increasing the down-link data magnitude by 50% (the 3rd

Transmitter) the Gross Collection capability per 7107‘ Jwill
be nearly that of the 7106 (4-spacecraft).

Handle V;a BYEmMmOAN
Corthial SyStem ONY

/" W’Sww—— -2 |
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ADJUSTMENTS 7O THL ARCHITHTURE OF MISSICN 7107 TO FURTHER THE CAPARILITY
AGAINST THE QCEAN SURVEILLANCE ...

1- Improvements in Time Over Target (TOT) i
Vi
A~ Increase the ammount of 4-way duplication in SHlpAspectrum°

(1)Expedite Interrogatien Operations so greater portion of

observation period is devoted to collection of data.
. g
(2) Use Older components remaining as spares/- — . prior missions.
r A b

2- Spectrum coverage adjustment:

A- 4- way spectrum coverage so each birds can cover any or
of the ship spectrum,.

B- Adjust the] | so that all these highly important
emitters fall well within a single collection band rather than
be split into two different bands as .7* - in Ref (a}

g200 70 G480 M
C- Offer the COption of a Comb-Filter 1nAxFBand so that this very

dense spectrum can be divided into a series of 20 MHz sectionS...
useing only those which contaﬁ? the signals of interest.

D- Assign the Transmitter Channel Identifications
so that the Majority of the Ocean Surveillance capabllltv is
avallable for 51multaneous use without ambiguitye: -

. ' Iy sat wswgna%smhavangwthefsame“

Idbn7ﬂhcafhmﬁ are
(1) The assignment of these,ZZ (Chanhel Dig,ususally

delayed until later and ‘does not emphasize 0O/S. It should
ehnance the "Total Weapon System Intercept" PhiZosophy.
advawced by USLB.
3- Have the Command routines for the Ocean Surveillande-Bands in a
group so that they can'be called-up or Tasked with minimum inter-
ference with the other tasking.

These changes can all be added to the 4 Primary spacecraft with little
additional cost including the comb-filter for X-Band.—In_addition they

are nnt Srhadinnla wmvjﬂ:4—1nm ~y s o LImesmvre »  dln DomM s 13 ;

-3

h

o ok, i _Cmlgskmonk]
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Keep In mind the restraints on the design and development concepts for

Mission 7107...NO NEW DESIGNs in the ELINT ARena, only those items where

[

the design i% underwag er already finished or previously flown will be
considered. Also remember that the Pace-Setting Vender can not be further
burdened with production without a compensating relief or eise the sch-
edule will suffer. Therefore the major arena in which enhancement of
Ocean Surveillance has been sought has been through the use of previously
procured Spare Components which can now be re-furbished and calibrated
and Flight Certified for a role in Mission 7107. There are certainly
some units from Mission 7106 and a few from 7105 which can be readied
with a minimum of funding and effort adjustments. In General the the
7107 [::::::::have no S-Band capability as defined and they should have

if this can be attained with out significant schedule impact. Mission

7106 S-Band components have been operationally acceptable but one portion
of the spectrum has embraced too many emitter families and for 7107 the
spectrim coverage has been slightly altered. 7106 had 2690 to 2930 while
the apnroved Mission 7107 has 2680 to 2800 and from 2800 to 2930 in two
bands. This in itself is not fortunate for Ocean Surveillance bhecause

the Primary contender in this range of frequencies is the ad

it has a spread of Freguency up to 2830 MHz thus providing the cnntingency

of appearing in tww collection systems instead of only a single one.

The [::::::::}was selected to avoide the| |

emmisions which are MHZ. This is an acceptable

condition only if Ccean Targets are not going to have any priority...

a condition which is certainly not any longer valid.

Handle Via BIEMAN
(el susiem only
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From: DNRL o

TO: Dir Prog C
Subj: KRodifications to Mission 7107, proposed
§9:3:5' 0.4
Ref. (a) our outgoiing 1 May 70

(b). its approvelas of 10 June 70

(c) Augmentation of the program of 17 August 70

(d) Questions generated by above, on 14 Sept 70

(e) Approval of augmentation 7 Oct 70

SechimEadzand Ty s 4o e T o5 proposed K 7/
Encl: (é)/Budqe%@fy@ﬁmvm@@@ﬂf@imwRL%E&B@M@A@J%PqurﬁmWf@wﬁMrs§ ToREEEDT
(2) R&D spacecraft proposal for Mission 7107.

1. Background:
4~ Basis for REEIE(8) costs and Technical concepts and the changes‘2%»§4dz%
Y Improved Time over target. QC&Vlﬁﬁi’”mwvmﬂﬁ@%& ¢
t“Custom tailored band-pass for emitter
E?Comb—filter for X-band frequency discrimination use.

r Nt

g Jughifscal om
2. Technical DescrlptlonAof the changes proposed in Mission 7107

Spacecraftwsg—————.-=~{ Extension of Geopositioning ability
ground stations Gap Filler coverage in 10% to 18GHz range.
receiving systems
analysis "
Data Processing Systems.

3. Ocean Surveillance improvements identified.
Time over target
4-way coverage aimed more squarely at sfhip emitters.
X-Band Improvements as applied to Ocean Surveillance.
Comb Filter not greatly different from normal use of adjacent
filters in our rmxmaX bands in a single bird...just narrower (20 Mhz).
L-, S- C- and X-Band 4-way coverage propsoed.
In ground stations:

Handd, |
Contra € VSSWW“”
only

\; pproved for Release: 2024/06/12 C05026158
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Subj: Modificat ;;s:;;jmission 7107, proposed 26 October 1970.

Ref.(a) NRL Ltr to Dir. Program C of 1 May 1970, BYE-51904-70.
(b) Dir Program C ltr to DNRO of 17 August 70,BYE-66387-70.
(c) Informal Questions by Comptroller to Dir Program C of 14 Sept 70.
(d) NRO Memo to SECNAV of 7 Oct 70, BYE-13243-70. -

4

) relative to Ref. (a)
PROGRAM "C'" CHANGES/PROPOSED

1- Background:

a +Ref (a)
~b  'Restraints imposed by demand for maximum schedule acceleration.

~l]l~-Faillure of twoc of Mission 7106

«~C . Operational capability of Mission 7105
« ]1-7105A power radiated is marginal thus spurring improvements
in receiving system sensitivity.

2- Changes in Spacecraft from proposed in Ref (a):
_~a— Those for improved Time Over Target (4-Way common coverage)
" b- Extended Geopositioning coverage in Ky band
—c— Target isolaticn by Freguency discrimination in X-Band (comb Filter)
d- Gap-filler K, coverage added, but low priority
~e—- Total @Weapon-System Intercept and analysis emphasis
- Band-Pass adjustment to more squarely embrace

3- Changes in the Collection-Site systems and Techniques:
a ' Receiver Svstems Improvements

b ‘Buffered Digital Tape Systems (evolution of)

¢ Quality Control Assessment systems evolution

d . Perishable Data Extractor

e

Second Generation Computer system t
(I¥nhancement of [:::f:::]capability with/gﬁf—ngA

f ¢ Automatic Antenna Tracking system

4

thdhvhuiwnwmu
oM ) gkmO u\v

~]-
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1. BACKGROUND:

The present proposal for modification of the designs for Mission 7.07
. : . \{Z . .
is Dbased on a number of influences, somthechnlcal engineering reasons,
‘ s result .
others are of a schedule origin and soquT?< Irom a determined effort to
A

make Mission ‘7107 as responsive to the operational requirements as can

be done within the constraints of the.scbeahfe‘ These

modifications to Mission 7107  retain the basic concepts of the mission as
¥kxw®® submitted in Ref.(a); for a” =~ - - schedule of maximum acceleration

ready for launch in Late November 1971, with four primary spacecraft

intended to fly in

transmitter thannel. These modifications in the mission are prOposedl
for both the spacecraft and the operational collection sites,

The basic reasoning behind the acceleration of thé:schedulefremains
essentially the same as in effect for Ref (a) except that the older
Mission 7105 is now 3% vyears old and the data from 7105ALPHA is signi-
facantly weaker than its cooperative mate, 7105BRAVO thus influencing
some of the changes in the ground station receiving systems for improvements
inlsgnsitiVity@ No change in- the Mission 7106 malfunctioning spacecraft;?‘ 
' The operational reguirements now imposed on the program are being\‘
interpreted for higher emphasis on the mobile target intercept and
geopositioning, including those afloat. However this does not mean that
compromises are being proposed to the detriment of the intercept and
analysis of those weapon systems of the higher priaci®y. The augmentation
of the program proposed in Ref (b), the questions it generatedzﬁ? Ref (c)
and the approval of Ref (d) all provide the basis for this interpretation.
It is difficult to specify improvements “that are specifically directed

toward enhancement of the ocean surveillance capability of the program

~without noting that the program will benefit across—-the-board. fromthese

improvements proposed for exploitation of the ocean surveillance.

—fop o, -
‘ Approved for Release: 2024/06/12 C05026158
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20 Improvemipts in the spacecraft design for Mission 7107:
NT S5
a-ACGhanges meskimmxR to enhance the time over target through optimization

of Bﬁﬂﬂﬁjcoverage capability from all four primaiv spgcecraft have

as noted in Table #1 provided 4-way coverage fo;JuJ%g d and X-Band.

The 4-way coverage .that was dropped from #haastaf Ref(a) was the

1800 to 2100, the 4850 to 5250 and the 5850 to 6400 MHz. These portions

of the spectrum will still be covered #@n | |

rhe change just

makes it impossible tq thus

reducing the time over target potential for these three parts of the

freﬂuency spectrum, .

L. THhis prepss af offers. - with

case. .

Particularily in the/ of the "Brief Signal"” or the one that does

not scan wide parts of the agzimuth or elevation;this/gﬁgggég% our probabilit
of intercept and potential for emitter location. The improvement in X-band
is more significant than/mgfglgddimg it to the other two spacecrafto...
it providegé for the first time the ability in this program to use a
: | man .\ Mawow : . :
comb-filter w1thAQO MHz-wide) segments to discriminate on the basis of
Radio Frequency, against unwanted signals in the X-Band where the signal
density is extremely high for a Main Beam intercept collection system.
prepose L . made .
a- TheAS-band addition te the | | spacecraft is/poEsible
le L4 . . .
by utilizing some of the spare componentsAﬁggﬁw%he previous missions_such._
S e—ee—Id 05 and merely having them re-certified for use. The freqgeency
of crossover between Band number 8 and number 9/8%etﬁ%%
has been raised 40 MHz so that the[::::::::]emitters would fall more

squarely into a single collection band instead of being spread over two

adjacent bands as was the case for Ref (a), thus th¢sslight alteration

of collection freqguencye.

&9 The provision of L-Band, S$-Band, C-Band and X-Band 4-way collection
coverage does to a large measure improve our capability for Total weapon-
system intercept and analysis as dictated by the USIB guidance for overhead.
Thus this program will be better equipped to intercept the total system
components even though they/gﬁﬁlgﬁisignificant fregquency diversity and

not be limited to the collection of a single component/gg %nSY%E%@ for

analysis.

G
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Gﬁﬁ@- One of the major modifications to the Rxmpmzzd ELINT Coverage of
Ref (a) what is noerfgmxmgu proposed is for a duplicationof both Ktibands
1455 E%pl4”9 and 14.% to 15.1 GHg so that geopositiening can be done
in,thése esemasse parts of the spectrum. Note that previous missions
have had some deliberate overlap in coverage but this has never resulted
in a signal being geopositioned from POPPY in this part of the spéctrum.
; ; XXk

EashErs=tirie=Ta =TIt U e e T U TEND C St i G- QiR rymmiC I e B
IS e S d—irrdi e IS T EITE bLgUalc—Aﬁd—neé—é&éum;“uLb both. o snack-—
@Rt OO e Ll dD—bmarreRay=parrds This revision of the bands available

for geopositioning analysis has been made as a direct result of discussion
with both NSA and NRO staff in answer to an operational requirement.

J; oé%ﬁ:fgper parts of the 10% to 18 GHz spectrigére offered as given
ing e! (a) qﬁcept that the gaps in this prévious proposal are now being
offered tentatively, depending upon the availability from the vender.
Therefore the bands from 10% to 12%, from 15.8 to 16 and from 16 to 17 ¢ty
are only offeredﬁ%g hardware(ghich has the lowest priority of all the
ELINT material being pvepared for Mission 7107) becomes available. Hre—

7ﬁ5&grpparnﬁmmah+ for these ihree—coddecticnbarnds—has hoen placed—and—feoresents
2 SN ofmanproximately $2E§;DOD Qo leyermd—ifre—aogsbs—for—_EEFT
3 Py 7 El - . goy -y . [ — A

hY
/

The-—cosi

0 . 3 1. P . o~ L
:wJ—-\ﬁﬂp:}-l-z:H in-the DTS R S G ‘L-\X.C.f(::l-eflce \d 7T

1 a2 o drod 3 —— N - - - :__ > ; '
2 ?/ R v e N /_
e e lrei;_/@'.f N (e T ANy ers

i The col_ecE! nm antenna systems provided fo;/éhese bands aboye 10LGHz

are notfomnidirectional in azimuth but have §ectoral horn type antennas

. . 157 .
with a/maximum beam width/of about 60° by aﬁgut j%'degrees aimed at

a poipt slightly below e horizon. Note jhat the wto bands thht are
dupljicated in the spacecraft have/ZZtennas looking

forgard, t e lower band out to the right/ hand side of the spacecraft.
e of the " wihh
Understand tha
of both spaceefraft

.

the higher freguyency kand looking gur the lef% si
beam width being about 60° X;ﬁ%@,
nis imposes a reguirement upon the dttitude contro
same direction kefore the signals will bez seen inh the
. We would like to

an

cdllection antenna

o be looking th
data from both spacecraft to support geopositionin
provide greater [azimuthal coveragd but the limitajfion on hardwarye avail-
ability within the schedule time frame makes thi impossible. We feel
that the attit

and can be met |operationally so that i}gnals will be seen in fcommon the
Approved for Release: 2024/06/12 C05026158
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déveloped for the enhamcement or augmentation of\fée prgogram for

Ocean Survei : - : . . . , s
n s vvlllance, is essential even if there is another more sophisticatec

PDE under design and development, they will be designed to eomplimert

each other and to work compatibly' and not obsoltete one another.,

2- needs an ADDS which has not been budgeted for in-

the cost summaries of Ref (k). The going cost is $120K. There is

a certain amount of risk in the estimate of costs for refurbishing the

electronic systems and the computer system for th@ \site°
This presupproses that the equipment from[:::::::jwill arrive in usable

or recoverable condition and that the computer system (SEL-810) from

@ill ge available for use at The entire subject
COUIT e

10
of the/use of the SEL-810 computer at the operational sites even in the

presence of the Second-generation processing system has not been adeguately
costed out nor have all the technical aspects of this been identified.
For example about 15% of the present computer systeﬁi?g devoted to the

QC assessment wfixihm and Editing of the digital tape going back to NSA,
There is an increasing regquirement for a computer data base at the site
to relate all the history of the program as well as the Soviet/gggg

base to assist the operators in making the most effective use of the
near-real-time computer processing system. There is the continued need’
for improvements in ephemeral computation and refinement. There is a new
Antenna Tracking System which requires a punched paper tape to run the
antenna training mechanism instead of the operators, thus insuring a far
more consistent data characteristic than has been attainable with the

antennas trained manually.

The Schedule for deployement of the Second and Third S8L "System-86

(second generation)computer systems to

in FY-73 and F'Y-75 have no reason to be stretched out to

this extent. In fact to wait two years between deployment will almest
assure that the systems will ecllipsed by design impovements before the
third operatdonal system would be deploYed. Therefore it is suggested
that the systems/B2 Bursued in FY-73, to follow the

first deployment by a period of about two years, thus taking advantage
of the opportunity for operationally optimizing the hardware and software
design aspects. The costs for this acceleration would be largely in

experiencéng the O&M costs for these operational systems at an earxiir date

than one would expect from Reference (b).... H&ndk v"a Vém

| 5 CnfﬂitJ‘Syﬁhhenn only
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1. M15510n 7107 1n1t1a11y proposed | the Naval Research Lgboratory
lf Concept UAS . )
in February 196’K - ... modifie

- 1
- 7w

ollowing the in-flight faildre of two

. The<concept‘bf.EhisdﬁﬁQVosgl has been

a5 proposed in late April 197

of the Mission 7106 spacecraf
at the NAL for the past s}

Yhe major emphasis
Auwne
a) was for the maximum ac'eleratlon of %thsch-
eby Wow id
.vatlon reqplrgmg develop-

under active .implementatio * months leading

tocward a launch scheduleg/ for late November 1971,
of the proposal of Ref
edule, thus precluding much of the technical in
ment time. Particulgrily the ELINT collection fsystems are subject to

this constraint sinfe they have become the page-setting effort, with-

TR AR @w»t

render—deldvesy—in/~t e TEEQUENCY"sPectauMmab@vem3t0OnMlZahedng=ITE " HOS
till under the same constrgints of schedule emphasis,

the ELINT portipn of the

=moritieat. Now,
the concepts fo hission continue to be adjusted
a direction to better meet

fents. The ELINT collection

for both engirnkering reasons as well as

the changes /in the operational reguire

coveLage noy prooosed is q1vgn in the able #1 of tnls Vnclo ureoyfFor

“clarity e sha]l group the varlousﬂc

to Ref (a)) into the:r areas of comflon explanation:

e T S T L T S s

/,5721 a. Foyr-(4) Way dupllcatlon of coverage for maximization of Eime-Over—

QM}JUV Target:
”hafruhb/ (1) Ref (a) proposed 4-way coverage the fo;}dwing parts of the spectyl
briefemissin o4 815 to 970 Mn
), 1800 to 2100
C&%# 2100 to 2580=

. 4850 to 5250-=

@?«/4;"/ | 5850 to 6725=
41,
gﬁi?w fyl Note that this coverabe emphasizes the parts of the Soviet raday
j@ 2 2nd spectrum which have manifested use of multiple frequency in their
ASyslonts emitter systems and in addition the | |
PrE emitters. The frequency dlver51tv _use  in .the now-~explained
‘%VVé’ a3 the SA-6 Weapon .Systém—vas . the” main ‘reasrcn fior. thetd=way coverage
475 in the- two:higher- fréguencies proposed-=«u7 &R Ref’ (a),” -Now that
@c. this part1cu1ar puzzle has been explained by the S5A-6, cerualn adjust-
: ment 1n #19 4-way coverage for MlSSlon 7107 is in order. R -t
B 546

:«grxzpy Wi“"(/"‘! [[//Vf ””w’ zﬁﬁgcf /’) Tﬂé/ ”‘ZZ/ é/?ﬁ/./wu(, - /")4! (m/ern '

Soa) (2) Table. B Imoﬁyﬁhﬂ-a@mclpsuggwaﬁ@p@ses%A,wawwcovg Ag.e--2 LoL&ews

815 to 570 MHZ = SAme

2100 to 2580 = Sawl.

2680 to 2840 to 2930 or(2680 to 2930)
6400 to 6725 Sawv e

9200 to 9340 to 92400 to 9600 or ( 9200 to 9600) #am Aig/ﬁf?ﬂih

Hondle V.o

pserel Gl
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965ﬁ° Sevpral oreas of improvement are proposed within the area of the

o YE. ATEOG L L Flectronilé systems at she collection sites:
(04 the addition of an Automatic Antenna-Tracking System which had
been under development for the past 10 months. in response to the
request to provide[:::::::] with a semi-unattended system which will
bridge the periods of peak personnel activity so that the POPPY
mission may continue with reduced or ho attention. The purpose here
is to attempt to exchange personnel attending during the passage of
the satellites for personnel monitoring the tapes after the pass for
the generation of electrical messages of pressence of Signals Of
Interest (S0I) so that prioritization of the processing can take
place on these tapes. Thus the most important observations from
this site will begin to be forwarded. In the past no scanning of tape
has been made at this site due to limitationz offi =T “":'»%= nerscnnel.
The automatic antenna tracking system uses a simple punched-paper
tape to up-date the tracking of the antennas in both azimuth and

elevation at regqular .57 . <z 30 second intervals. This instru-

- ment will Dbe added to others in the past which have aimed at removing
from our data various causes of amplitude fluctuatyions, a disturbance
which degrades the time domaine measurements in our dat Ear
instance if the two receiver channels through which the measure-
ments are to be made, are not cocmindg:. through the same site-antenna
system, there is a disparity in the signal amplitudes on these two
channels [ #=~. thus the delay for the smaller signal is different
than the delay for the large signal So.aother attempt is being
made to reduce the variations in SLgnal aﬂplltude in our data-and

reduce the standard devistion measurement of'oir data still farther,

- Add. Ne) A Cocetpen % 57%0 C"'ﬂ*ﬁf«'ﬁa.ﬁ:?“ wwﬁo&?i/

TorSearet— JV:Q'B‘E“”N

siem onlN
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() The Perishable (or Priority) Data-Extractor (PDE) was first
discussed in the letter of Ref.(b) as a Hardware device to assist

A |
C05026158 W&Fﬁgﬁ@d for Release: 2024/06/12 C05026158

in getting the data into the on-site computer in usable format and
reduced extraneous background data quantity. This PDE as proposed
is a Quick Response device amimed more specifically at the re-formatting
job than that of data selection. The easiest parts of data selection
are not the most impacting om important but the parts that are
intended for this early PDE are just selection of the approriate
Spacecract Transmitter channel and Spacecraft Sreceiver band by
selecting only the vital Pulse-width format. However there are
usually many radar families all mixed together within the bandwidth
of each of the spacecraft ELINT collection bands. For Example in
Band #4 of Table #1 covering from 815 to 970 MHz there are at least
____radar famalies of radar that will all come through the system
with the same Transmitter channel/data Pukse-width format. Thus
there is a significant need for the evolution of this instrument to
proceed toward the Ultimate PDE or Second Generation PDE which will
be able by virtue of the difference in the pulse-repetition-interval
be able to differentiate between the many radar famalies within each
oo collection band. This instrument is so closely asscciated with the
analog-to-digital data conversion processes that it propably should
functions into a single new develcpment.

i oN L7 LA LT T cove e -
A2 l/ ’/ N VY uﬂh)

‘be a3 combinati

o

Q) se9—okther chgnges in the archetect

in addition/tco those

particdNarfily in the
omplete spgctrum yp to 18 /GH

L GHz and from 1l4.5\to 15/1 GHz\

th&at thene is propose
with gegpqsitioning ca
This rebprefents a subsgantial changey/in the proppsal of Ref\(a)/for

\a:xim acceleration, r i resents thé\ma jority of \thie differ

ehce petween Cption

diffbrential \of$224 tinu\us coverage) along and agother
$49/ K for the\addiftional se \] coverage om 14)ﬁ to 15.1 ghz
whfidh is being\ added at the NRO staff.

efpbal requ §t Of the NS and

Ti/ng%fliSﬂ:‘g’ response tof the requil‘»‘nts agains _ wiNLh

Rfogram on §ission 7105 %kut no geopofs tion-
N0 MHz overlaR

jas first intergepted by thi
until Missiopn %106 when

ing chpabilityf was availabl

portiopn of th¢ spkctrum was |provided. Ng ocdgsion has bedp found wheee W

the date was [seen his overlap| frequendy rpnge.

Therefore thg entire range om 140&\Fo 5.1 GHz is { .~ ¢* bposed
now for Misgiof 7107.\ The antenna cowerage will be re-designed from that

o’/ - . - K} o) 50
orfErly used. in this Band,..Sectoral HOsQlantennas coyering, 60, X1
Fe"RowYprdBosad, Too}'-ApplrovedforRe|ease: 5624106113 c0s0g815eT TON L O tn& HiT -y~
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(e) fhe ground site collecticon system is at the present time only able

to calibrate the time-delays of the variocus receivel channels from the
input to the Pre-Amplifier at the base of the antenna tower, back into
and through the res£- of the collection system. This has two significant
disadvantages; (1) the time dulay "Calibration Data" which is recorded

‘on each track of the analog tape and aleo on the digital tape is often

biased by the differenced in the noise which that particular antenna is
coupling into the system thus giving a variation in time delay bias that
are a function of the environment and the azimuth and elevation of the
antenna heading...(2) the antenna and its coaxial phaseing network is
subjected to the severe ocutside range of environmental demands and feeding
the test signal intoc the system after the antenna does not check for
trouble in the antenna. Therefore it is prpposed that a complete System
Test modification be deployed to each of the sites so that a target
transmitting antenna can be mcunted up for radiating this 5est signal
through the collection antenna as well as the rest of the system to
assure that the collection antenna is symetrical and in good working
order. In addition it is proposed that a facility be provided to reced
the Test system Calibration signal with the antenna automatically
disconnected from the receiving system so as to isclate the noise environment
from the system time delay bias measurements.

The antenna Pre-amplifiers which were specially designed for this
program at NRL have been extremely reliable but due to the advancements
in the state of the art it is now recommended that these amplifiers be
retro-fitted with a lower noise circuit now available. This effort will
be talke“several months since the/£}£étwill be given the replacement units
and their old ones will be returned to NRL for re-work and then sent on
to the next site. The improvement in sensitivity which will be possible
will reduce the diaparity between the data seen from 7105ALPHA as compared
to that seen through 7105BRAVO as an example. This problem has led to
scme severe ‘measures being taken such as reduced receiver band-width
for this particular spacecraft reception so that the data from these
two spacecraft will be nearly egual in data density, and allow[:::::]

Lipdle Via BYeray

Top-Secret] Control s\ster o0

-5
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1te scanning of the mnalog magnetic tape serves two functions

B Nz
? éf ‘w(_dz/é/fw QZJ&

(@4 The on-s

(1) the Guality Control Assessment of the receiving, Recording and timeing

C05026158

systems and (2) the development of a method of prioritizing the processing
of data, bu having the site report by electrical message those observations
of S5Singals of Interesé (SOI) so they can receive appropriate attentien

when the particular tape 1s received back at the processing center at

NSA, With the launch of Migssion 7106 the o N four spacecraft

all passing the collecting sites in one group has caused the complication
of reqguiring the site to make two recordings at the same time; part of

the date being recorded on one and the rest of the data being on the

second recording. Obviously the data on these twc recordings can not

be reassembled adequately to support | but 1t is only

in the analog medium that this is being done. The digital recording does

place all the data from all four spacecraft on a single digital tape.

The problem area is that of reguiring the tape be first scanned at the

site and then forwarded to NSA 1f it contains signals of interest and

this @uses a delay of varving length that often results in a poor balance
between doing the job thoroughly and deing the the job in a timely fashion.
It is for this reason that back in YJanuary NSA. NSG and NRL met to develop

a unified electronic complex and operating proceedure in this area, Ehe

first system of this unified complex is on its way to for

an operational shakedown. NSA will get the next system for the development
of the Standard Operating Proceedure (SCP). The majority of the instru-
mentation p esently used for this purpose at the site is being retro-fitted
and two significant additions are kring made; (1) the Video Disc Recorder
so that the operator will have instant play-back with dual charnel capabilit
to ascertain that a 30T is available in the data from both Spacecraft
thus indicating that it is a potential for geopositioning analysis. The
occasion immediately after 1au§ch when the new mission undiﬁgfiih?
thorough engineering analysis .. requires the dual-channel,mode for
assessment of the special regeneration measurement of the spacecraft
ELINT systems. (2) the addition of a Rulse-Repetition-Frequency (PRF)
Synthesiéer has been made to enable all sites to make the measurement
of this vital parameter to a tolerance that is determined by their
master timeing oscillator and consequently be of vastly more authoritive

. .= identification of the particular SCI. All sites will then

make the measurements alike and to nearly the same tolerance thus making

the SOI messages far more valuable Hma u v.'a B\IEMI\N
| control syslemonky
op ~6-
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€& the production of the digital tape recording is made on a Buffered

(Digital)Tape System(BTS) which has been under development at NRL for
the last year. The particular design requirement - . presently
unfulfilled is that the on-site computer system must act as an inefficient
back-up for this function on the occasions when the present BIM-9 fails.
Thus the new design does provide for two tape recorders operable from

a single operator console...so that if one tape should run to the end
the other recorder could be started up automatically without loss of
data..This eventuality is remotgzpaving - been experienced to date,

so that the most reasonable attribute is that the DPual recorder feature
does provide additional redurnidancy of a system element which has had

a high degree of ﬁ‘?if‘—-JN%" maintenance. required. The continuation
of this development is imperative,through the deployment of operational

systems at the sites overseas.

*0 ol
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Enclosure #2:
Architecture changes in design goals for Mission 7107 proposed to
gavé;mur L
bottrar—5a+we the Ocean Surveillance SEoike. % this mission.

spacecraft of
1. ELINT coverage proposed for/Mission /107 has been altered slightly

for one or more of the following reasons; (1) engineering compatibility
within the spacecraft, (2) schedule impacting due to critical availability
in Vender delivery may dictate that scme capability whibh was p&%posed Zéﬁa@
for the is no& shifted to the

g Cecray Th
the Yakbzmxpamxmamm order oiqproductlon Le<dreremsdsg aphabeticagsty,

(3) Volume and (4) power reguirements have also dictated ko some degree

the distribution of the various collectidn systems.wifhrs /i ¥ 7/‘*‘%’5‘?’“%
While this proposed listing of Elint Coverage is offered here it

in no way suggests that it is final because any one of these areas of

concern abE€Fe may become critical in the later stages of production.

It is open to negotiation by the community also if there are good reasons

wny the distribution is operationally not thes: be@%”?ﬁf5ﬂ4bLWD/

2. The ELINT collection coverage prcposed for the total mission is

almost the same as given in Reference (a) with the exception that certain
of the discrete frequency coveradogﬁp¢3posed have been changed slightly

to place one emitter family more squarely within the band-pass of a single
céllection system rather than be shared by two adjacent collection systems.
This is particularily true for the 2630 to 2800 MHz band of Ref (a)

which has now bee extended upward to 28«¢ so that all the

signals would be found in a single collection system.

3. Four~Satellite coverage of the same frequency band has been altered
from that proposed in Ref (a) [by shifting the épphasis from thosle bands

which/ had demonstrated a high|degree of freapnc%ﬂdiversiby or in} other

words, emdtters-Which -have used more than one frequency with nearlv
idenptical characteristics, t@ the coverage which will support both
Natfional USIB goals as well as ocean surveillané:eo Bor 1nstance¢ the
X—B?nd spectrum which has aliways been very densi in data, is now being
offered in the A/B payloadsito have a Comb-Filt with 20 MHz bandwﬁdth
slides over the range from 9200 to 9500 MHz so that =mikh=mx operatloenally,

the portions of thaés spectrum which are desired maw be tasked alone, aﬂd
those'which are not wanted may\ie les

OFF ob Pe; 1ls
this #1¢ g%m%m,
Eis.e RF Fret A ! txg{ﬂ
tribution of emitters - '‘thin the various bﬂnds ise.
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34 G- way coveragp sEeret=aRm=the~ proposed ELINT éé@erage differs from
that offered in Refereﬁce (a) because of the shift in emphasis from
(1) 4-way collection capability to ehhance the collection against those
emitters which use more than one part of the frequency spectrum for
frequency diversity to (2) 4-way coverage which will better suit both

Mational and Navy Ocean Surveillance collection from two widely sep-

arated pairs of spacecraft. \In order for thesé spacecraft

to maximize the Time Cver Target (TOT) they must be similarily equipped

in those parts of the spectrum where such maximization is desirable.

If\ | birds flys o?yer the target area and looks at a particular

emitter family then for the to improve on this collection

coverage time against this emitter family, is for the

birds to be capable of being tasked against the same emitter family or
have 4-way commonality of coverage.

Note that in thils peoposal the parts of the spectrum which embrace
the major emitter families of the Soviet/Mgggéscombatants are eguipped
in all four spacecraft...L-Band, 3-Band and X-Band, with certain parts
of C-Band alsco similarily duplicated. While this does specifically
cover the Ship emitter families =mm it also does a pretty good job against
a large part of the major weapons systems for the land targets too.

The Soviet use of spectrum has many examples of common use of hardware
afloat and on land, so that 4-way commonality aqginé[L—Band, S-Band &
X-Band dip emitters does not necessarily discriminate agginst the land-
based emitter families, the differences are far more significant in

the manner in which whizx the system will be tasked operationally.

4~ Tmprovements in X-Band are noted by the proposed additon of a Comb-
Filter covering from 92088 to 9600 IMHz with 20 slices each about 20 MH=z
wide. This method of?gggggﬁﬁétion of this very dense band will offer
tremendous possibilities for both determination of operational distri-
bution of emitters within a family and and pershaps aid in fingerprinting
or distinguishing emitterw whose characteristics look the same except
for RF Frequency. The use of a comb filter is not new new to ﬁrogram

a serjies of adja

filters really is. The unique partfo j péé%aj.%r“él 24 fyc
of the particular band-pass slices. av1%z& w1-k:,:)lﬁcw iy
slices in the \ ‘ ‘ S 5 ler

ol systems of these two birds, and this

C because in a sense that is just wha

ficulty on the use of these spacecraft
on the best way to use these narrow slices

ana y51s 6f 1
of X-Band by using/fligg,r,ed for Release: 2094/06/12 C05026158
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i 3 N, d N4
i 3 ontlnued.o,. d-way covprage proposedoono /,ﬁ
f

" In prder f@r the addltwon OffLPLtaln of these d- —way coverage to keep
// frgm 1moact1 g on the schpoule of ot her crltlcal component dellverZEs,
we prop?’e te use 1h5@far as is pos%1ble thp spare crmponents from ﬁhe
j praﬁiou@ launches and Justgrefurblsh it oquhtlyfso thaé the;Lellab111ty
A fa:tog/is brought up to-date with the othér sttemg DEl?g ée51gned:£h§f
this MiSSjon“ Thpfcosts for these svstems vlll be somthat less tham

9

/
comparable costs for the new hardware belnq plirchased éor this mls/smon°

J
The cost aspects fof thése spacecraft modlﬁ\/atlons to the proposa% of

L /
Ref (a) are gkvem in EnClO\Eyé #1,

H 3

e

/

3 “ZE=~ Ground system nmodification proposed for enhancement of the Ocean

Surveillance capability of Mission 7107:

Reference (b) lists the aspects of the augmentation of the program
for Ccean Surveillance but there are at least two areas where the
eyvolution of the gro:nd data systems was not adequately treateds

;i— the PLlorlty (gg’Perlshable) Data-Extractor hardware system that
was proposed in Ref(b) is a simple system what would select ¢héy certain
pulse width outputs from sertain of the data link receivers at the site
so that the output from only spedific spacecraft collection bands would
be (1) Reformatted and (2) be delivered in real time to the input of
(a) the System 86 computer (Second Generation Program C processing
System) and at the same time (b) Lo a d%glta; magnetﬁ; —-tape recording
system for storage and potential ugg&aémam&@$eﬁizgxf ﬁ%?om the initial
concept, the PDE has been a compromise between being available at an
early time and being the most capable unit possible. The compromise
was heavily influenced by cost as well. The evolution of this particular
unit must be continued even to the point of providing P@ilse repetitbon

Interval (PRI) selection so that within a gilven collection band of the

operational systems only those emitters which display certain ranges
of PRF or PRI will be allowed to gom to the Near Real-Time computer
system for analysis. In order to provide this capability it is estimated

that a large share of the input circuitry of the Analog to Digital Data

the operational ADDS back to the contractor pl
fore it is imperati#e that the developmental ev tluﬂ 4!4&’

0%%

A R ANt g i% Second-Generation PDE with L* sqrt would

System (ADDS) would have to be re-engineered, re?ulrlng a rotation of

another ADDS system be undertaken at the parlles )le

co 1 0K ¢ at least one vear for deployment. The PDE now
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T35 HVBCS ¥Working Paperse...

Frem:Director, WNaval Res rch Laboratory, Washington BDC 20390

To: Director Program "C"

Subi: Text of Briefing given 26 “ctober to NRU Staff by Program C.
{a) Rabxm¥mm NIC-2Q Memo to DIRNRO of 27 CGct 70- BYE66442/70
Ial ~
Jrogram C s
(p)/Briefing of 26 Cct Siven to NRO

| (c) WRO Memo toDIR Prog C of 13 Oct— BYE-13117-70
;I (d) DIR Program C “roposel to NRO on 17 August 70, BYE-
?; (&) MRL to DIR Program C ltr of 1 May 70, BYE-51904-70

Spacecraft for Mission 7107, Details, Costs and Schedule for
(2) |
(3)

i
1- Background:

The major emphasis of the Briefigg given to the NRO Staff by NRL

iProgram C briefing team on 256 October/¥a&fixmx (1) the Technical Aspects
%of the proposed R&D Spacecraft, its costs and the calendar impact if
;!ere to included as an extension of Mission 7107 for purposes of
j%mranana the Ocean 5Surveillance Capability and preparing @%g?s§§@ema
'Tnd techniques for mxwzxrzxm flight certificatien in preparation for

—

‘ (2) The changes in the architecture of Mission 7107

3
Q.
3

particular these which would enhance the capability of 7107

t the Ycean Surveillance requirements. (3) the general cost re-

ns for FY-71 NRL budgetary estimates provided in May 1970 for

[

e
Q
o
;J

u 5
®

isi
is

sion 7107. The paper: of Ref (a) was staffed through Director Program C

I

in answersto the 1nformal quastions of the NRO Comptreller. dated 14 Sex

and do impact in certaln minor wayvs on the material given in the Briefing

“ione day earlier. This paper will attempt to identify these differences and

resolve them into & unified position, relative to the FY¥-71 NRL financial

program.

g major
S In order that each of theﬁaikhxxg parts of the Briefing of Ref (b)
‘may receive adeguate zrZm=Em supporting documentation they each will be
%provided ad fnclosures to this basic letter. This Briefing was 71Qen“E6
B

c
ffocus on the most pressing mission-impacting items evident to the ZEAMNIIEMNL
e,

’Amz K HHMEE » th rodram C téam.at this criticel point in .the mission

;executlon.

- anclle Via BHEMAN
control system °“(“
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continuedeos o
2./At &he resuest of the MRC staff this summary of Ref (b) is being

.orepared to assist in the further discussions and an altimate decision
‘relative to the Mission 7107 technical plan, end the fiscal support.
;The estimate that Mission 7107 can be completed for a late liovember
:;971 Launch date has an element of risk in the technical arena but this

‘risk is a good deal higher because of the deficit in financial support

oo o C . - .
which 1is itemized in the data of Enclosure # (2).

!! ' R&D Spacecraft for

'Mission 7107 is not funded or approved. In addition the operatinnal
Al

icapability for Mission 7107 in &kmx support of the ocean surveillance

irequirements will be greatly reduced. Several vital areas of ccllection-

‘site systems will not he pursued at this time if the R&D Spacecraft is

. . . . v\ oL - .
inot apnroved, narticularily in the areas of the Soted Command system
e

Rt

e
3
o,

the instrumentation for monitoring in the data stream the manifestation

fpf the changes in the spacecraft command according to the program storred
. . 5 . . .. . .

iin the spacecraft twice a day as it passes the local interrogation site
iat

3- Summary:

The R&D Spacecraft will perform a vital function for both Mission

7 v advancing several techniques

0
;Fhich appear to have significant merit for employment in the future of
i

e it does reguire a schedule delay in Hission 7107

1
s several areas of technical extension of the Program C art
2t a time when by virtues of the maximum acceleration of the Fission 7107
very little iwprovement in the Program C growth is otherwise avaeilable.

Costs for Mission 7107 have increased markedly beyond those estimated

5 months ago as have the technical goals for the lMission. These two

reasons for fncreased costs along with the heavier burden imposed by the

failure analysis of Mission 7106 have led to a severe budgetary deficit

at NRL for the remainder of FY-71.

-cﬁv‘?ibot syslent only
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