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>ill~fORANDUM FOR THE SECRETARY 0~ DEFENSE 

SUBJECT: Readout Satellites 

As you know, at th2 April ExCom meeting, we decided to 
develop the FROG as an interim system to be available in 197L,, 
with EOI to follow about two ar.d a half years later in 1976. 
After that decision, we ran in~o demands on the Hill to scale 
back our overall intelli;__::er.ce programs by~------ Senator 
Ellender has asked that w2 .:in<.. sone way to avoid developing 
two readout systems. 

We believe that either FRO~ or EOI would satisfy most of 
our requirer.:eo::-:.;:s for coverc:ge of crisis situations, but 0::01 
certainly has more capability as presently conceived and even 
more growth capability as techno:ogy advances. Unfortunately, 
it is mor~ expensive. Because of its growth potential, we 
believe that we ought to bc~in to develop it soon and ?roceed 
on a reasonable sch2.dule. All of the ExCom members ac:::ee with 
this broad statement. However, in additio,1 ·.:o the cc.st problem 
theere is the c,ueestion of when it can be made availab:.2. There 
is tl.2 f2.::.li:--.g on t:1e part of so:ne of the users, inci.,::ling the 
State Dep&~~~ant, that we o~ght :o get a readout capaJ_lity as 
sooc ,,s possijle. George Sc.hultz bas written me a l~ ~er 
(datec. A;_:>ril 22, 1971) stating chat the President woi.:.:..d like a 
readout system "within his ter.11 of office." 

Du::i.·,,6 ::,12 ;X.3t year, we hc:ve looked at a number of pro
posed s;-:2ffis io: crisis capability. Only a few were of 
signific~~~ merit and of those w~ chose FROG. It can be 
available as soon as any of the o·c,12.rs, will produce ~ much 
bettoc.;:- product, a:-,d is based on ::. c-c.rrent system whic~, it can 
partially replace. Therefore, :;__;: we are to have an e~:,:ly 
capability, wa bclicD G is the best w~; ':;;: it. 
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If we can wait for EOI, t.~n we believe thnt nn orderly 
dcvelo?ment can b~ cond~1c~od foj_~~~~~~~"'po produce EOI 
by 1970. Our April decision, ir rorroweo crtrou~h, would have 
produced FROG in 1974 ar:.c: iOI in 1976. The budgec.::ry issuc 
l:as brought us to the two O)tio:1s shown in our proposed memo 
to the President. Option i - develop EOI only with an IOC of 
1976. Option 2 - develop ;_c::WG with an IOC of 1974 and develop 
EOI later with an roe of 1973. We feel it is impor.::.::.nt to 
solicit the President's vL,:ws oecause we are not sure hew 
critical he tl1inks it is to acr-,ieve earlier avail.:,bility. 
Taking George Schultz's lE:tter at face value, we must dE:velo;:i 
fiWG. But taking account of the budget and our own desires to 
develop EOI eventually, we propose to modify the EOI developnent 
program so that after FROG development is behind us, we initiate 
E_OI .;ystem development. 

Ed David and I feel :l1at the proposed meno fair~y states 
t~e case and that it correctly leaves to the President the 
choice between Option 1 and Option 2. 

Dick Helms feels the meno does not fairly state the cese 
and does not give proper insight to the options. He believes 
that we should recommend C::,tion 1. Failing agreement: to 
recor.m,end Option 1, he believes our proposed memo should st:::te 
both his views and any differins views. I have decidc:d in view 
of Ed David's 2.nd my belief that the propose:d memo is a fair 
st2.tc:;11ent of t:~e case, th::,t we will submit this memo ;:ivE:r Ed's 
o.nd l:,y signatures and Dick can submit his own memo. Attached 
are the two memoranda. 

In viev:i of the provisions of the ExCom charter (signed by 
tha Secretary of Defense acd Director, CIA in 1965) which call 
:for :.:·e:.:erring disagreel:lents to the Secretary of Defen'-'e for 
decis~on, we are soliciting your advice before going to the 
P1:esident. 
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HE::-mRANDUH FOR THE PRES ID ENT 

The attached memorandum gives our views on t~,e issue 
of how to go about getting a readout capability for our 
satellite photographic systems. 

It was our intention that this memorandum would be 
signed by all three members of our Executive Co;::;:nitt2e. 
However, Dick Helms has some trouble with the rec0;·::i::end2tions 
of this memorandum and with some of the other contents of 
the paper. Therefore, we have agreed to submit t,·/0 meraoranda 
to you, one signed by the two of us and another signed by 
Dick Helms. 

Attachment 

Davis Packard 
Chairman 

Edwa:cd Davis 
Member 
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T1,o AnDroaches 

FROG. Up until recently, the only practical wc:.y of 
re=urning images frequently from space was to expose pto:o
grap,,ic film in the usual way, develop the film in the 
s~:::ellite, scan the pictures by electronic means, and send th8 
data by radio link to a ground station which would reconstitute 
the picture. This is the technique which forms the bc,sis for 
one of the proposed systems. It would provide for re2.ding out 
a i:e,, times per day to an existing Air Force ground stacion in 
New Hampshire. Pictures would be available in Washington about 
12-24 hours after passage of the satellite over the' target. 
Such techniques were demonstrated in the i'..ir Force S/2,:cs program 
in 1961 and in the NASA Lunar Orbiter in 1966. These syste:ns 
m'.:re limited in quality or du:.:-ation of coverage or bofr.. Gradual 
L:~provements in both quality and coverage have become ,,vailable 
60 th~t g f1lm•bB5ed system could new he built which w0~~d 
satisfy most but not all of our intelligence requirements, and 
could return data on a daily basis continuously at a re&t:o~able 
cost. Such a system, which we call FROG (from Film R2&dout 
GAMBIT) is the initial system which would be developed in O·;ition 2. 

EOI. The other and more exciting technical ap?roach 
is what we call the EOI (for Electro-Optical Imaging) systei:''" 
Somewhat over two years ago the progress being made in solid
state sensors encouraged us to begin component develo;)r:,ent woY,< 
c:,,-.:.: systems studies leading toward an imaging syster.1 of a very 
i,.;::riguing nature. During the ensuing two years, we L:we spent 
.s:oout I ~arrying forw.s.rd development and demonstration work 
on the essential components of a system which would c.s.pitalize 
0:1 the ne,·J solid-state sensor arrays, and we have evolved a 
syste::n design which we feel confident could meet our re:quircments 
for dealing with crises situations. Es:entia]lv the svstem 
consists of a very large telescope I _ 

lo:-,g) which can be pointed at targetL_s_o~,_~--1.~-n~t_e_r_e_s_-c~· -.-=L~i-~~l:'-,-~-e_n_e_r_g_y __ 

i,-; focussed on an array of solid-state sensors (about~----~ 
::.-:~clividual sensors). The result:ing signals are processed and 
relayed to high altitude data communications satellit2s \-;hich 
woulC: transmit the data tol !where the pic'.:ur2s ·,-10uld 
b2 printed. By use of the data relay satellites, the ;i~ture 
c&~ be read outl las t~e zo: s~-~2ll~~a 
::---'-'ses over .: target on the other side of the wo;:-lcl. Th.;c, 

j ·,._; :·.:.:.~·.:::. · .. 
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advantagc of the EOI approach is obvious, in providin~ ~--~ 
irna:_;ecry. Another acivant:age of ti,e EOI 

~o-v-~--'r_·_t~h-e-, -t~"~i~l_m_s_y_s_~-,_-e-m-s~is the bro&dcr dynan1ic range of t:hc 
sensor elements themselves which ma~e it possible to zct better 
~)ictu::_·cs than we now get under conditions of a I 

I 

i--------i--___ __JI. Tne EOI :_Ycomises eventual growt,.1 to o:,eoration 
~-~--~I as technology contim.12s to improve. There ic n;.;t 
much c:.1.,cstion that eventually we would want to go to t:--,e EOI 
approach; how0ver, EOI is expensive, and although we bave 
dci:1onst::_·ated all essential components of the EOI sys:::e:-:;, there 
is co,1s iderab le work to be done to achieve. a workinr:; sys ti::::1. 
D:..·. Land has described this syst:em to you and bas stated thct 
it could be available by late 1974. We believe that eve:-. :.::: 
,v<2 tried for 1974, we are unlikely to achieve an o;::ierc:.tio.,2.l. 
system before 1976 at a cost of some~-----~ This di.:'..:2rence 
in views as to how rapidly 2.n entirely new system cc:n b2 ~.12de 
avaiLible is not surprising. Q;_ir record in the past co:,t:ai,,s 
enough exa,nples of delayed systems that we do not want ::o 
promise too much. Thus our Option 1 provides for develo?L1g 
EOI on what we consider a reasonable schedule (available 1976). 
We would propose that the program, if chosen, be kept under close 
scrutiny and accelerated to the extent justified by the progress. 
An accelerated program would require no addition&l f1.:;:r:.ding in 
FY 72 but might require funding substantially above~~-~_er 
yedr in FY 1973 or FY 1974. The desirability of accelerating 
tte p:::ogram should be considered on a year by year bi::sis 
ci.::: ce:..-.-:.ined by the progress of the development. 

If a readout syste:n is desired early (as wc.s s:::.:.tec 
in tr:2 Geo-:::-ge Schultz letter of .A;;>ril, 2.ddressed to t~-.2 c:-:2.i:..-;nan 
0£ 01..1-:::- Executive Comi-r1ittee) ·::hen we believe that it is better 
to d2velop FROG now. Since FRCG is based on our current GAi·ISIT 
syst<c'.,1 we believe it can be avc1ila.ble in 1974. It is cheaper 
tc develop than the EOI. Our estimate of development cost is 
acca.:: $200X. 

When our ExCom looked et the need for rc~dou;:: systems 
ic: -·<,:::-il, ive decided to develop L-ZOG now for the ir.1;:ieC:ia·c:2 
::-;s-:c1:..:::-c;-;:,ent and develop EOI ess2:1tially in parE.l2.2l oi-.::~1 i-i::, 
~~ o~ avail&ble in 1976. In di~cussing our b~dget p:::-oposal, 

r-:;.-:-. 

-r- r., c_., .. -
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it h:.~;:; boon clear that sorn.:c ,:.1cmbcrs of the Senate bcli.::ve that 
ot;r il,tclligence programs cost too much and tht:.t si2:niiic,:.mt 
s~vings should ho effected. Because of Senator Ellcndcr's 
i::sisc~,ncc:; th,::.t we not load on to the budget two dc.:velo:)r.-,cnt 
pr0::;1::.:ms o.t once, we have now decided that either we raw;:: 
.tor2,r;o Fl~OG and wait for EOI in 1976, or we must de lay EOI, 
devclo:) FROG now, and once the, development costs 2rc behind us 
(in 197!,), initiate development of what we feel i:; the more 
advanc8d system, EOI. Thus we present tho two options. 

0Dtions 

Option 1 - Develop EOI only. We believe that a 
re.::.so~-::.able program· can be carried out for about~--~ )8:C year. 
We would review the s ituatio~, a:,nuz.lly, adj us ting funC::c.:,::; \.i]) or 
ccHn .-,.:; may be prudent, depending upon technical ?rogre.3.3 s:,,d 
:::l1e evo 1 ving needs of the intelligence corn.'Tiuni ty. Sue:, &.-.:. 
orderly development could assure system availability ir. l976. 
Ecwever, we would not arbitrarily delay the syste:r.. and woi..:ld 
of course prefer a 1975 availability if it could be achieved. 
FY 72 funds would be held to for this option. 

Option 2 - Develop FROG now and upon completion of 
F~OG development in 1974, initi2te system development o~ iOI. 
We wou::..d continue EOI technology work and systems stuclies 
p2c1ding a system start. It is assumed that a two-yeE.r del2.y in 
system start could lead to up to two years delay in r~vail2.bility, 
but not necessarily, since technology wo:ck would have p-L"ogressed 
significantly during the two-year holding period. 

The choice between these options should cm:side::: che 
diif~rent availability dates between the options as well as the 

'lity and cost differences between the two syste~s, EOI 
2~·,.c:. .1.?;<.0G .. 

Advantages of Option l. 

1. Provides EOI in 1976 with some possibility 
o:.:: i..:s being available earlier. 

2. Avoids F:ClOG c:evclopment cost of abom: $200?,1 
a·,-,.:.. ..,mn;:e portion of FROG opc-::-at::.o:,al costs. 

5 

Approved for Release: 2021/04/08 C05104701 

"' 



• e • Approved for Release: 2021/04/08 C05104 701 
~ 

3. Hakes EOI sysc:em available sooner 
th,:n Option 2. 

Disadvantages of GJtion 1. 

1. Provides very small probability of bringing 
in a readout system during term of current Administration. 

2. Puts all eggs in one basket, i.e., provides 
no backup for possibility of excessive delay in EOI for 
unforeseeable reasons. 

3. Does not provide the learning which could 
ta:(e place by using FROG before EOI is available. 

Advantages of Option 2. 

1. Inc;:-eases probability of readout syst2s 
availability during tenure of current Administration (esci~ated 
availability 1974) 

2. Provides both early availability and 
possicility for eventual dual approach, if either syscem ;::o-:: 
into trouble. This option culminates in the "becter" sys\::c.,r::. 
in any case. 

3. In event of further intelligence bucget cuts, 
p~ovides option of going FROG alone, an inherently less costly 
ali::ernative than either of che proposed options. 

Li. Provides a system with which we have had 
SCQe operational experience. 

Disadvantages of Option 2. 

1. Increases total intelligence exp~ndit~res 
over developing only one readout system. 

2. Delays t~,e EOI (potentially th0 r.:ost c2:Hble) 
syscem arbitrarily. 
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It is very difficult to predict the effects o:' readout 
systo.::1s on the total intelligence budget. Our estir.,.?,tes of 
cos ts associ.'.lted with FROG 2,nd EOI are shown in the att.::.cl·.ment. 
We believe that either EOI o:c FROG will permit signi:'::.cc:..nt 
re.i,Jctions in GAMBIT/HEXAGON launches, but these redi.,ctio:·,s 
c2.1:.:.1ot: take place until about one ye[:r after the first :~v.2.il
~~';):.lity of the readout system. We believe that the ·c:ot:2.l 
annual cost associated with the readout system and other con
ventional systems-wiil eventually settle out at about the current 
level of~ year. Individual satellite costs 2re 
estim~1tecfatC_J each for FROG and~ each for EOI. FROG 
is estima.ted to have a one year life (leading to aboi.ct two 
lc,1.h1.rl"·'S ner ""'''TJ whi Jp EQT i S estimated ta have~-----~ 
li:'el I 

The ExCom recommends that if the most likely c:v.::::.1-
a~ility date of the EOI (1976) is ac eptable, that O?ticn l be 
selected. However, if a high probab lity of achieving a rc~dout 
c.::.pability at an earlier date is des red, the ExCom reco::--·,1ends 
Option 2. 
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READOUT SYSTEMS COST ESTIV,ATES ! '. 

JP'I'IO'N I EOI Only 

f.Y.]2 FY72 FY7L1 FY75 FY.76 F'177 TOT.\T, 

EOI Systems Cost 
Data Relay Satellite 
All other 

OPTro:;;: 2 FROG now, EOI development begins FY74 

FROG 

EOI System 
D::-zs 
All other 

Eo::: Total 

130 150 

:01 + FROG (suu of above colu,uns) 

110 110 

i. 

I 

100 80 $680M • 

'::':;.:::se costs assume no crecit for reduced GAMBIT flizr:.cs :_n FY74-77.~ 
.. ::::.:.i.::ally we expect that FROG availability would reduce GAY,3:T costs~ 
~Y~--~~~ EOI will reduce G..A.,,rnIT costs similarly, starting = 
.:.we years later. 

,· . . ' .... ·• .·-, ,··, ...... , f;.tcacl:.ncnt 1 
. 
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EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF MANAGEMENT AND BUDGET 

WASHINGTON, D.C. 20503 

Honorable David Packard 
Deputy Secretary of Defense 
The Pentagon 
Washington, D.c. 20301 

Dear Dave: 

April 22, 1971 

Last July I expressed to you some questions I had about the 
developn.ent of a near real-time (NRT) READOUT system within 
the National Reconnaissance Pro1ram. simply put, the i1;1sues 
were with the appropriate scope of the NRT system in light 
of the capabilities of all other presently operating or 
feasible intelligence collectors: and with the possibility 
of a substantial overlap of the NRT system concept with 
other photographic surveillance capabilities of HEXAGOH and 
GAMBIT. 

I am impressed by the diligence of the NRO in pursuing in 
recent months both the "eystems mix" concept for meeting 
requirements in a cost effective manner and the interim ap
proaches to an NRT system for crisis purposes, which would 
be more readily available and less costly. 

The Executive Committee of the NRP will, I know, soon be 
considering some of these interim approaches. I should like 
to emphasize the President's interest in an NRT or crisis 
capability system. It would be desirable if such a system 
could be operational at an early date and at a reasonable 
cost. This desirability derives both from responsiveness 
to the President's present needs, and perhaps equally im
portantly from the experience we will gain from such a system 
which provides f~equent, regular access to areas of potential 
high interest and which can return the imagery product within 
a reasonably short period of time. 

I am sure the Executive Committee will address the optimum 
realization of an NRT/oriais capability. In doing so, 1 
hope that 11 give serious conaideration to the pro
curement thin NRP resources of such a system so that it 
could have appreciable utility during the President's ad
ministration. 

OD/S&l 
FILE CO 

Sincerely, 

COPY FOR HON. RICHARD BEL S, 
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Handle Via Indicated Controls 

WARNING 

This docur.iont canto ins information offocting the notional security of the United States within the mean .. 

ing of the cspionogc laws U. S, Code Title 18, Sections 793 and 794. The low prohibits its tronsmis• 
siari or the revelation of its contenfs in any manner to on ;;novthori2cd person, as well as its use in ony 
rnorincr prejudicial lo the sofcty or intorest of the United Stotes or for the benefit of ony foreign govern• 

mont tc the dotdment of the United Stotoi. It is to be seo'l orily by U.S. personnel especially indoc~ 
trincted ond authari zed to receive information in the designoted control chonnel s, /ts secvrity mu st be 
mointoined in accordance with regulations pertaining ta the designated controls. 

This document contains information referring to Projects: 

....... 0.0/S&T 
Fl C Y 
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