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MEMORAXDUM FOR: ' Director of Cehtral Intelligenece
THROUGH : Deputy Director of Central Intelligence

SUBJECT : Conduct of the FULCRUM Program

REFERENCE

s

a. DDCI Memorandum to DD/S&T, 27 Aug. 1
b, DCI Memorandum to DD/S&T, 14 Aug. 198

1. Purpose - The following basic poper nas becn pre-
pared in Tesponse to recent guidelines (Ref. =z.) z2nd (Ref. b.)
for the conduct of the FULCRUM Satellite Reconnaissance
Program by CIA under NRO acgis. It confirms the texrms of
reference you have established and advances a specidfic
nanagement plan for Phase I TULCRUM development for your

approval.

2. Background - -The FULCRUM concept grew out ¢f
CIA/DD/STI in—fouse studies and a small CIA funded. _
effort at ITEX, designed to explore the potential improve-
rent of broad area, general search photographic satellite
reconnaissance systems. Taese studies were conducted
primarily during the second half of fiscal year 19C4.

During lay of 1954 2 specific system proposal was put forwzrd '

for realizing reanrkable resolution improvement over the
present scarch system (CORONA) while retaining its broad
area coverage feature., The basic councept is to exploit the
TITAN II booster to »iace a 5,500 pound photograninic nLY-
load direcctly into low ecxih orbit without the usc ol ‘
additional rocket stages. The payload would consist oI two
rotating 60 inch focal cameras to give sTtereo coverng
a nadir ground resolution of.2 to 4 feetl across o sStir
360 niles wide. The svacecraft would carry cenough I
(68,000 £t. of 7 inch EX type 4404) to photograph approx-
imately eleven million scuare miles cach mission, at 2

3

cost of approximately ner launch. A new re-entry
nt

vehicle must be developed to return this enormous amoun
of film. : <
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was coordinated with Mr. Vance. This guidance was as I
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This concept was examinced critically in June 19C64
by 2 noa-government committec under Dr. Edwin Land, who
vorted that the concept held real preomisc. Ie rccormomaca
that it should be vigorously cxplored as to its detailed
technical reliability in o Phoase I effort during the ‘
first half of FY 1965. He and his Pancl identified four
specific areas thot must be demonstrated or analyzed iz

~enough depth to suppoxrt an all cut development and ¢11~h*

program:

a. Teasibility of moving the fil Im rapidly ana
accurately through the' cameras.
b. Stability and noise of the rotating camera
~ bearing systen.

c. Compatibility of the all-up payload weight
(i.e., cameras, film, re-entry vehicle, spaceciait)
with the 1lifting capability of the TITAN 1I booster.

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

r. Land urged the DCI to move akead rapidly in exploring
these problems in a Phase I fcasibility effort. ‘ -

, Subsequent conversations between Mr. Vance and the
Director hiave established FULCRUM as a proper nart of the
National Reconnaissancce Program, to be conductcd by the

CIA under XNRO aegis. They have directed that the ‘;TLX.III
be considered as a backup to the TITANW II, “nd that its
additional payload capability be cxplored to see how the
TULCRUM concent might be enhanced thereby., With NRO
concurrence, CIA made of TY" 1964 year-end money
available to start the program. ‘

o

-

ide-

43
O

3. Terms of Reference - Rcfcrcﬂcc-b delinecates
lines for tine condauct oi the Phase I FULCRUM progranm 2

Hh 1D

2. There shall be no commitment made to the
contractors to pr oceec past the Phase I feasibility
efiort.

BYE (01569-64

Poage 2
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b. CIA is to emnloy contxnccors and engincers
to the ulxcst possible extent, avoiding unneccsgzary

nsion of the DD/S&T si“;f.

c. CIA is to reserve as an "in-house' responsibility
the supervision and guidance of the contractors nd :
engineers.

ems engincering con-

aevcloping plans,
phoses of the project
i

, a. inployment of a sy
tractor responsible For: (d
specifications ctc., for a
‘on an integrat cd basis, and ) perorming such
otbcr functions as DD/S&T ma dlrect. The systcons
engineer could, under DD/S&T direction, assume o
'coordlhmtlnb nd supervision function, but should not
act as & prime contractor for the other coantract effortis.
he sclection of this contractor neced not be made
competitively.

l—-’ H- W

)
1
(1
2y

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

f. Contract for camera design and feasibility
demonstration, which probably should go to ITEX
because of their own input to ithe basic FULCRUM concept.

g. Competitive selection of a2 spacecraft design
study contractor

n. Subsequent instructions included competitive
selection of a ré-entry vehicle design study conrractor. -

4, Reference a. provides that:

- a. Command, conirol, supervision “nd cirection of
' : the entire UQPYJK Phase I program is ass ﬁpcc <o DD/S&T.

¢

‘b. Coordination, liaison, project int 2
and engineering support will be provided to DD/
the systems engineering contractor, wiho W’l P
access to all other contractors.

c. DD/S&T will keep KRO fully and completely
informed of its progress through regular nonthly

progress repoxtis xnu/or briefings, and will ﬁrovide
information COﬁlCS of contractor work statements to XRC.

‘ d. DD/S&T will zct as the sole point of contact
cand direction in the government for the IFULCRUM
contractors.

Vs e P e

B¥E 0169-G64

rno BT Pace 3
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c. Addit 1o'ml funds up to _ ney be
commitied against the DD/S&T nlan, as approved by
the DRCI. As in any such progran, the contractors
will be reimbursed by CIA as fthe work progresses
subjeccet to the sauko*uctlon of the CIA as to its quolity.
The NRO will reimburse the CIA Zor funds expended ir
the TULCRUM pregram in accordance with previous agrec-
‘ments bLetween Mr. Vance and the Director.,

. A specific unit will Dbe established in DD/3&T
ting directly to the DD/S&T to manage the FULCRUNM
ther satellite programs. In consonance witih the
tor's discussions with the PriAB and Secretary
amara, it should be no larger than

-ftecchnical people depending on the impact of othc:
programs, but may utilize covert suppoxrt capabilitics :
elsewhere in DD/S&T to accomplish its assigncd mission. °.

s

5. DD/S&T Organization - I have crecated a Special ,
Projects Group within UD/SEL to handle all new CIi satellite
reconnaissance programs. This group reports dW“c"“ly to me
and is headed by Mr. J. D. lMaxey. IHis group now consists
of B CIA staff technical professionals and Mllsupport people,
most of whom have been previously involved but are now being

brought together in one unit. In addition, we have Il

~-technical pro;cobionals now in our recruiting pipcline who

will be assigned to this group. However, ”y- echnical

neople are fccused on the TULCRUNM project per se, 50 That
are well within the Director's ”u*oh1¢1cs to hold dow

1 «
S

[
p)
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in-housc personnel build up. I anything, we arc some-

=]

t light compared with comparable activities, and we will
b'wly eventually grow to fill thc-'w.:m'“1 ation
tioned by the Director to the PTIABD. Covert supnoxt

1 be provided by the Office of Special Activitics, Iorx
time being, and Mr. Joan Mciiaiion has been assigned to
Special Projects Group to ensure that cont-“CLs, security,
communications support are adequate to the nced.
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6. The Special Projects Group will be responsible fow
the prosecution of the Phase I FULCRUY 3fon“am, subject
to my guidance and supervision. They will act as the singile
point of contact within the Government for the FULCRUM

SRIRO
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contire cxo*,. They will cxercise commond, control, and
supervision over the entire program and, with e, Wil
e responsible for the decisions and actionz thot or
he Government can take. This groun will prepare al
‘eports for the NXRO and yourself. It will be resnons

oxr the preparation ol contractor work statements, cvaluat
i proposals and funded efforts, and the findl presentation
f the integrated FULCRUN system concept. In this role,
they will be heavily supported so far as is propexr iy the |
systens cholnoc ~ing coatractor (see below) who will report
irectly to then.

"J

7. The Special Projects CGroup will be cxpccted o
exanine the ftechnical progress and financial cupenditares
of each contractor at least once per month so as To cnsure
that the vrogram prompitly and decisively settles the '
fundamental cquestions relating to the FULCRUNM feasibnility
This group will be responsible for approving all coantract
.

€
n-,

-

and authorizing the rolease of funds and nayment for sao ise
factory work. It will approve the need-to-know for sccurity
: access within the coatractor structure and will *ccormcnd,
. o Zor wmy approval, ﬁL&CRUl clearances Zor other portions of
G0v01nmcnt. it will also be wesponsible for establisihing
anpropriate contact with the Space Systems Division of the

H :3'0

Air Fo ‘ce Systems Command, who are presumably the logica
supnlier for booster and launch facility information

relevant to the basic system design and feasibility demonstration

L e s pead Seie e S e e ert

3. ‘Contracts and Schedules - General - The Phasc I
FULCRUM Prosyam Wiil iose avnvroximatcly six months an
begin on 2 broad front on the first of Sconicmber. This
. program is designed to provide in Februoary 1965 oll anclysi
~ie.. andr the working demonstrations nceded to establish the
’ feasibility of TULCRUM and support o dccision to procced
~with its dcvelonmﬂnt LOWLVC 1o co;trafto will he cive
any basis foxr assuming that o ;h sc LI »rogram is
r should be cxpecied: alT work.s*“tcmcnt for Pu
will carry an cxn;1c1m warﬂln" *o this efflect. On <
hand, if it becomes cleal as the Program DIOZYCSsHCH
e~°uc is or is not likely to carry forward, autliori
will be sought from %thc Director and Mr. Vance To €0
the contractors so that they will not dissolve promoiu
or continue unnecessarily the unusually well qualilicd 4
teams who will be engaged in-Phase I. A detailed funding
and scheduling breakdown is attached.
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9.  The contraciunl structure is divided

.

components discussed in the Director's guidclgncs:
% a. Canmera design. ‘
b. Film hondling.
c. Sbacecrqft.

d. Re-entry vehicle.

e. Systenms cngineering.

The substance of the effort to be conducted under each component

and their general terms of reference is outlined below,

together with the proposed contractors and the anticipated

funding level.

-«

to start the film handling work 2t

- 10. Camera Desion - ITEK has already been given o coniract
to establisi the basic feasibility of the FULCHUM camera
design, which is now partially funded from a sihare oI tThe

provided by the Dircctor (the rest of this sum went
1 £ ITEX). The cancrm system

work has several separate tasks,
the entire six months of Phase I.

‘a. Optical Design . B . ITE‘I"‘
b. ~Camera Dyanmics e
c. Test Facility,Designv" B
- . d. Camera Design . "
e. Program Analysis "

”c are also sponsoring a small - backup s
imer to explore alternate optical/camer: Gess

-

we will be sure that the cvont 21 ITEX solutio
1

‘2 true optimum. The total cost of the Piaase
is therefore expected to be approximately [N
, ke 2 :

- : 4] ..
NERO . . LXEROT s
come | . ) ‘cory G

[
iT
2ll of which will run Zor
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1. Ti‘w Lurglrh‘ - ”c PrOPOSLC TO SPOURSOT TWo
potitive uc ivil clrLoxtis mhoac purpose will be
1 v Tilm can b andled as rapidly and

+he TFULCRUM cw“clw One of

‘-:l
o]
A
0
o
. <
o
B
}J
5
64
5

as “cqulrpq by
S

cotal cost of
domonstrated cmnnb171Llo° in this field is STL and
pronose to ncgotiate & parallel controct with them

as soon as possible.  Both elfortis wi
To pirocuce an engincering prototype of the Lilm
boih of which axrc to be compatible with the camerd
and either of which could be used.
Government of this cffort is estinated to be

12, Sn cccralt -

lasting six T vieons in order to provide an objective b2
for sclecting a spacecraft contrmcxor +o conduct prciiminary
design stxulcs during Phase I and ©o ultimotely build the
slocccrm;t if TULC“"M becomes an approved Phase II progran
hree contractors have demonstrated a genuinc cop hility
v R

to design xeliable s spacceraft:

LANVARD; Generai uicctrlc in GAMBIT; and Space
LRDOI““OILCb in Vela Hotel among others.
give each of the three companies a funded Pronos
cor I o 1 Scptembers

and contractual letters are now prepa wred

a
Lockheced in CORONA
c

rcleasc. The resultis of taese efforis will be evaluased
during the last two weoeks of October and o winnel sclectced.

By 1 November the winner will be avorded o N desizn
three months oi Pihn I

the 'J.‘Cﬂ‘.all‘ 3 n

gtudy con“vmc» for

working then zs part of the yULCRUI teom with DD/S&T anc
the systems engineering contractor. The total cost of the
shacecralt design study would then pe .

13. Re-entyy Vehicle - A similar funded competition
will be coucuctc pcvvccn tie two principal designers and
manufacturers of re-eniyy vehicles General Elcctric
and Aveo. IDach will be given a s:.:; weeks, e scucy
nroposal contract ecarly-in September, {the work stotoments
for which are now Dbeing drafied. After the results hove

been evalusted, the winner will e funded

team. Lotal cost to the Goverm: nent is _-

Systems Inginec rlng - Ve are anxious
necering coatract as soon &s possinle

14.
o systems engir

o~

\4~J

to Cono

W

P

JRSHVY

oto
in e s e Qly

s b

thesce cfforts

now bc“un a2t ITEX and partially funded towa wrd an cmpe
A second sourcce with n"chO”'

~¥

1or

11 attecmpt
dr'vc,

.
wcsign

We will' conduct a funced competTi
51

contyoct
The detailed work stat
and ready iov

to the exten

for continuing cdesign studies as part of tae.

Tue total cost to tiac

T
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assure maximum effcctivencss thnroughout the entire mronran.
Tuis contractor would be resmonsible for providing goneral
systemns engincering and technical management support to
the Special Projectis Grouw of DD/SET. Specifically, he
would be responsibice for the budgeis goveraning weisht,
- dynamic balance, clectrical power, and expendables (i.ec., gas).
; e would also provide interface control betweeon tho

contractors zand establish a quality and reliability enginecring
program. e will conduct analysis to determince what test,
asscembly and checkout facilities will be reguired 2 the
program procecds into Puase II. He will also be rczponsible

-

for generating and/or checking detailed launcih vehicle
porformance criteriz (payload, guidance accuracy, cic.)
which in turn will be Ffurnished to the Air Forece. Sihoul

the program procecd into Phase II, the role ol this coantractor
would broaden *to include actual assenmbly and chcckout of ‘
the various payloads as they arrive at the launch site
from the contractors. The SE countractor will have Iull a
~continuing =access to all phases of the FULCRUM eifoxis in

the component contractor facilities.

nda

N

o,

153.  We have estimated that This central systens
enginecring effort should consist of & iull time eXfort by
approxinately @ tcchnically qualified people. With adeguate
computer/simulation supvort, this amounts to approminately

ok}

for the five month neriod vetwecen 1 Scptember 1984
and the end of Phase I. We have exanined the firms suitable
Toxr this role znd fcel that STL is almost unicuely well
gualified. STL has by a2 wide margin the mozt sysicus
engineering experience, dating back to the begianing oI
the ballistic missile program in 1954. They hanve alrcady

Gemonstrated an ability to function in o supporting technical
management role to the Governnment. We thersiore propcsce to
utilize the Dircctor®s provision for solg scurce in tals
crucial arca and proceced as soon oS possible to establish
such a contract. This effort for BN nlus tic costs
listed above integratc uv to [ which is requested
in addition to the N clready provided.

16. Conclusion - &pproval of the above terms oi reference
and program pilan is requested. , '

r‘\ \ > -
it N
T T o s .
ALDERT
Deputy Director
)2
fox
Science and Tecinology
[2RX & —
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