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MEMORANDUM FOR: ' Director of Cemtral Intelligence
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TEROUGH : Deputy Director of Centrzl Intelligence
SUBJECT : Conduct of the FULCRUM Program
REFERENCE : a. DDCI Memorandum to DD/S&T, 27 Aug. 1964

b. DCI Memorandum to DD/S&T 14 Aug 1964

3

1. Purpose - Trhe following basic paper nas been DLC-
pared in response to reccent ruldcllnes (Ref. 2.) znd (Ref. b. )
for the conduct of the FULCRUM Satellite Reconnzissance
Program by CIA undex NRO acgis. It confirms the texms of
reierence you have established and advances z specidfic
management plan for Phase I FULCRUM development for your -
approval.

2, chgqround - -The FULCRUM condept grew out aof
CIA/DD/SEI in-house studies and 2 small C;A fundcd.
effort at ITEX, designed to explore tae potential improve-
ment of broad arca, general search photographic satellite
reconnlissance systems.  These situdies were conducted
przmarlly during the second half of fiscal year l9C4,

During lay of 1954 2 spccmf1c system proposal was put forward

for realizing remarkable resolution improvemeat over the
present search system (CORONA) while retaining its broad
area coverage feature, The basic concept is to exploit the
TITAN II booster o nlace a 9,500 pound photograniic »nay-
load directl *ntc low ecxrih o it without the use of ‘
additional rocket stages. The paylond would consist of two
rotating 60 inch focal cameras to give stoareo coveranze at

a nadir ground resolution of.2 to 4 feet ocross o Strl-
360 miles wide. The soncecraft would carry enough film
(68,000 ft. of 7 inch EX type 4404) to photogxraph anprox-
imately eleven million scguare miles each mis sion, at a
cost of approximately per launch. A new re-entry
vehicle must be developed to .return this enormous =aumount

of £ilm. : .
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This concept was examined eritically in June 19G4
Dy & noa-government committec under Dr. Edwin Land, vho ,
reported that the concept held real promisc. ile rccommended
that it should be vigorously explored as to its detailed
teehnical reliability in o Phase I effoxrt during the '
first half of FY 1965. He and his Pancl ideatified four
specific areas thot must be demonstrated ox analyzed in

-enough depth to support an all out development and £light

was coordinated with Mr. Vance. This guidzance was as follows:

program:

a. Teasibility of moving the film rapidly and
accurately through the' cameras. :

.
L4

b. Stability and noise of the rotating camera
- bearing system. :

v c. Compatibility of the all-up payload weight
(i.e., cameras, film, re-entry vehicle, spacecraft)
with the lifting capability of the TITAN II booster.

d. Composition, coupling, and control of the
" several components of angular momentum associzited with
the rotating camera and the high speed £ilm supply.

Dr. Land urged the DCI to move ahkead rapidly in'exploringfiﬂ
these problems in a Phase I feasibility éffort. S

. Subsequent conversations between Mr. Vance zand
Director have established FULCRUM as a proper nart o
National Reconnaissancc Program, to be conducted by :
CIA under XRO 2egis. They have directed that the TITAN IIX,
be considered as o backup to the TITAN II, and that its =
additional payload capability be explorcd to see how the
FULCRUN concept might be enhanced thereby., With NRO
concurrcnce, CIA made [ o2 FY 1564 year-cnd money
available to start the program.

3. Terms of Reference - Reference b. delincates guide-
lines for the conduct of the Phase I FULCRUM prozram and '

2. There shall be no commitment made to the
contractors to proceed past the Phase I feasibility
effort. IR : . '
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L. CTA is to emnloy contractors and c“"*nc de
to the fullest possible extent, avoiding unneces sary
cxpansion of the DD/S&T staff.

¢. CIA is to reserve as an "in-housc" rcsnonuzbility
the supervision and guidance of +the contractors Qud
engineers.

d. Employment of a systems enginecer ing con-

tractor responsible Jor: (i) - developing pl ans,

specifications, ctc., for all phases of the proiect

‘on an integrated basis, and (ii) periorning such

other functions as DD/S&T may direct. The sysicns
engineer could, under DD/S&T direction, assunme o

‘coordinating and supervision function, but should not

act as 2 prime contractor for the otiher controcit effor:s.
he sclection of this contractor need not be made
competitively.

e. Competitive contracts with two or more contractors
to study and demonstrate the film transport mechanism,

£. Conuract for camera design and feasibility
denonstration, which probably should go to ITEX
because of tbelr own input to the basic FULCRUM concept.

g. Competitive selcctlon of a spacecraft Ceal"n
study contractor.

n. Sunsequent instructions included convcc:tlve
selectﬂon of a ré-entry vehicle dealﬂn study coatrzctor. -

4, Reference 2. provides that:

a. Command, COJ»TOI, supervision and dircction of
the entlre VUuPRdL Phase I program is assisned to DD/S&T.
'b. Coordination, liaison, project intecgration
and engineering support will be provided to DD/S&T by

the systems eagineering coutr“c~or, who w11 iiave direct
access to all other coatractors. - ‘

. c. DD/S&T will keep NRO fully and completeoly
informed oif its pr o~“css through regular monthliy
progress repoxrts anu/or briefings, wnd will provide
information coales ol contractor work statements to NRO.

d. DD/S&T will act as the sole point of coniact

.and direction in the government for the FULCRUAM

contxra c»o*s.
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c. Additional funds up to — ney ke
commitied against the DD/S&T plan, as approved by
the DBCI. As in any such program, the contractors
will Dbe reimbursed by CIA as the work progresses, :
subject to the satisfaction of the CIA as to itz quality.
The NRO will reimburse the CIA for funds cxpended in
the FULCRUM program in accordance with previous agrec-
‘ments betwecen M. Vance and the Director.
: £. A specific unit will bLe established in Dn/s2
‘ reporting directly to the DD/S&T to manage the FULCITM
] and other satellite programs. In consonance with Zze
Director's discussions with the PFIAB and Secretary
McXNamara, it should be no larger than
-technical people depending on the impact of other
rograms, but may utilize covert support capabilitics

elsevhere in DD/S&T to accomplish its assigned mission. *. - -

Ve
5. DD/S&T Organization - I have crcated a Special )

Projects Group within UD/SET to handle all new CIi satellite
reconnaissance programs. This group reporis directly to me
and is headed by lMr. J. D. Naxey. IHis group now consists v
of MMCIA staff technical professionals and Mllsuppoxrt reople,
most of whom have been previously involved but are now being
brought together in one unit. In addition, we have
~technical professionals now in our recruiting pineline wh
‘will be assigned to this group. However, only JJtcchnical
reople are focused on the FULCRUM project per se, so0 that

w2 are well within the Director's guidelines to hold down

the in-housc personnel build up. If anything, we arc sore-
what light comparcd with comparable activities, and vwe will
probably eventually grow to fill the authorizztion
mentioned by the Director to the PIRIAS. Covert supnoxt

will be provided by the Office of Specizl Activitics, for

the time being, and Mr. Joan Mciiahon has been assigned to

the Special Projects Group to ensure that contracts, security
and communications support. are ddequate to the nced.

s

6. The Specizal Projects Group will be responsible fox
the prosecution of the Phase I FULCRUM program, subject
to my guidance and supervision. They will act a2s the single
point of contact within the Governmen:t for the FULCRUM

BYZ 01569-G4
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" with its development. Hovever, no contra

eC

contractors. They will cxercisc commaad, control, and
supervision over the eantire progran and, with ac, wiil
¢ responsible for the decisions and actionz thont only

-t
)

the Govermment can take. This group will prepare all progress

reports for the NRO and yourself. It will be responszinle
Zox the preparation of contractor work statements, cvaluation
oi- proposals and funded eflorts, and the final prescntatiocn
of the integrated FULCRUN systom conmcept. In this role,
they will be hezvily supporied so far as is propexr by the |
systems engineering coatractor (see below) who will renport
airectly to then.
7. The Special Projects Group will be cxpeceted o
examine the technical progress and financial c.upenditures
of each coatractor at least once pexr month so as to cnsure.
that the program promptly and decisively seitles the

fundamental questions relating to the FULCRUM feasivility.

This group will be responsible for anproving all coatracts /-

and authorizing the release of funds and payment for satis-~
cctory work. It will cpprove the need-to-Xknov for sceurity

access within the contracior structure and will reconnend,
for my approval, FULCRUM clearances For oihexr portions of
Government. It will also be responsible for establishing
appropriate contact with the Space Systems Division of <he
Air Force Systems Command, who are presumably the logical
supplier for booster and launch facility information

: - The Phasc I
FULCRUM Prograit wiil L1oi{ approxinitcly 5ix months and could
begin on a broad front on the first of Scntenber. This
program is designed to provide in Tebruary 1663 2ll analysis
and’ the worlking demonstrations neceded ©o cstadliish tho
feasivility of FULCRUM and support o decision Lo proceed

» _ glor will be given
any basis for assuming that 2 Phosc IX Drogram is authorized

r should be ecxpected: all work stotements Tor Puase 1
will carry an explicit warning +o this effeet. On ti

S. ~Contracts and Schedules - General

¢ otaex
Rand, if it becomes clear as thoe program nrogresses that it
either is or is not likely to carry forward, autliorizoition
- Will be sought Irom the Director and Mr. Vance ©o o acvise
the contractors so that they will not dissolve preomoiurely
or continue uanecessarily the unusually well guolificd design
teams who will be engaged in-Phise I. A cQetailed funding

and scheduling breakdown is attached.

ti
“relevant to the basic systenm design and feasibility demonstration.
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9. The contraciusl stiructure is divided into the
components discusscd in the Director's guidelines:

.

S a. Camera design.
b. Film hondling.
c. Sbacecrqft.
d. Re-entry veﬁiclo.
e. Systems engineering. i o . : Co

The suos cance of the effort to be conducted under each component i

“nd hedr general terms of reference is outiined below, o ;
owcbhcr with the proposed contractors and the anticinated

Iund ng level. . .

- 10. Camerz Design -~ ITEX has already been glve & contract
- to establisin the basTc feasibility of the FULCRUM camera
design, Whlch is now partially funded from a share of the
i - provided by the Director (tihe rest of this sum weat i
o start the film handling work 2t ITEXK). The camera system *
work has several separate tasks, all of wh-ch will run ;or . ;
the entire six months of Phase I. , i L i

.a. Optical Design R R ITEK,V’
b. ' Camera Dyaamics Lo
c. Test Facility_Design,° "

d. Camera Design "

e. Program Analysis

L]

‘e are also sponsoring a small -o‘.c p study at Perkin- i
Ilnmer to explore ziternate ont cal/v“me*“ chigns so that '’ . E
we will be sure that the eventuzl ITEXK solution renresents J

& studics

‘a2 true opvimum. The total cost of the DPanse I co
is Lherelorc expccted to be aop;oxl ately A

SYE 016904

Page 6

e . - . . Lo
—lio NERO . : . . XErRg .
- carve cony A



RELEASE 17 September 2011

B r11m :arcllnv - Wc ProNose to spoazor LWo CcLli-

tltlvc GOSN ouots whose purnose will be to Cemonstrat
h. seven ineh film can be handled as rapidly and accurate

Yave

as required by the FULCRUM camera. One of thesc effoxrts

is now begun at . ITEX and ﬁ*"tiilly funded toward an czpected

total cost of HNI. 2 sccond source with previousl
donmonstinted capabilities in this field is STL and wo
pronose to necgotiate a ;arallel contract with theam lox -
as soon as possible. +h efforts wiil atticapt
10 piroduce an engincering proﬁoul pe of the £f£ilm drive,

bothh of which arc to be compatible with the coamera desgig:

and either of which could be used. Tihe total cost to tae

Government of this effort is estimated to be R

12, Svacecraft - Ve will' conduct a funded compoil“"on

lasting Six woeks in order to provide an objective dasis

for sclecting & spacecraft contractor to conduct prc;zﬁln
design studies during Phase I and to ultimately bu lLQ the
spaceceraft if *ULCQU“ becomes an approved “Ansc II program.

Threce contractors have ucmonstratcd 2 genuine capa01]1ty

»o design weliable spacceraft: Lockhecd in CORONA/ARGON/
NYARD; General Electric in CAnB'”' and Space Technology

L"JOI”"Ofle in Vela Hotel among others Cur »lan is to

give cach of the three companies a Luwdca proposal contract
for I o~ 1 Scptember., The detailed work statcments

and contractual lettexrs are now p”cpmrea and ready Ior
release. Tihie results of taese efforts will be evaluate

during the last two weeks of October and a winner scxcctﬁd.
By 1 November the winner will be awarded 2 — design

n+

study contract for the remoining three months of Paasce I,

working then zs nart of the FULCRUM tecom with DD/S&T and

the systems engineering coatractor. The total cost ol tae

snacceralt design study would then be .

13. Re-entxy Vcnzclc -. A similar funded comuctltio:
will be COWNCGUCLCG LeY Lween the two priancipal designers and
manufacturers of re-eniry vehicles: General Elcctric

and Aveco. Zach will be given a six weeks, sceudy
nroposal contract early-in Scptcaocr the work statc*cnts
for which are now being drafted. After the rosults hove

been evalucted, the winner will be funded to the extent

for continuing design studies as part of the. FULLE

team. lotzl cost to the Government is NEENG-

14. Systems Engineering - Ve zare anxious to cstablish
2 systemS engincering coatract as soon as possivlc so as to

QERQ:
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o

assure maximum elfcctiveness throughout the entire prosran.

Tuis controctor would be resvonsible for nrov111rg ooneral

systens CAﬁ;ncering and technical manageiment sunpport to :

tihe Special Projects Grouw of DD/S&T. Spcclfically, ne

would be responsible for the budgeis ~ov0"n1“g wc*;it,

. Cynamic balance, clectrical power, and ecxpeadables (i.e., gas).
. ne would also provide interface control beiween the
contractors and establish a quality and reliability ¢ '"'ﬁccr*n,
program. e will conduct analysis to determine what tezt,
asscmbly and checkout facilities will be required Z$ the
»rogram nrocecds into yhafc Ii. e will also b2 rcznonsivle
for generating and/or c¢hecking detailed launch vehicle
poriormance criteria (payload, guidance accuracy, cic.)

which in turn will be furnished to the Air TForce. Should

the program proceed into Pihase II, the role of ithis contractor
would broaden to include actual mssembly and chccikout of )
the various payloads as they arrive at the launch site

fLrom the conitractors. The SE contrn tor will have Zull and
-continuing access to all phases of the FULCRUM effoxis in-

the compoxnent convractor facilities.

15. VWe have estimated that this central systens
engineering cffort should consist of z full time ecxlfort by
approxing tclyllll'cchnﬂc 211y qualified people. With cdeguate
comnutcr/szmulaulon supvort, this amounts to unv:oxinatc_y

for the five ﬂonth »neriod vetween 1 Scpntembexr 19
and the end of “1 zse I. We have examinced the fimas *ﬂ**able
foxr this role and feel that STL is alnost unigueliy well
gualified. STL has by a wide maergin the most systewm
engineering experience, dating back to the begianing of
the ballistic niscilc program in 1954, They aave alrcady
Genonstrated an ability to function in 2~ supporiing tcchnical
management role to the Government. “e thercfore »ropese to
utilize the Director®s provision for solg scurce in +ais
crucial arca and proceed as soon &S ooss le to establish
suchh a coantract. This effort

plus tuac costs
listed above integrate uy to which is regquested
in addition to the

h
o
1

already provided,

16. Conciusion - Approval of the above terms of refereace
: .

bbb ol oAl d
and program plan is recuested . — .
;’m‘ N M ‘\ \
sn:-'?bb.xi'" ) .

ALSERT D. ﬂﬁEILCY
Deputy Director
forxr
Science and Technology
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