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L A mmber of changes m the MOL Prcg,mm has occun\.a’"since “the’

' deaign criteria of the ILC was iald Ao pome months ego.’ The sum

_of these changes Juatified, 1a Ty o:;;timm,,’ff re-examination of ‘that’
me changes to bleh' T ref‘ S ol bn = o*.xt}.ined as fol}.:ms

'I'he original concept for: tha! Waa + prcvide an Initm}., :

' Launch Capsbility which could af’ scme fz*mf'c'{ate be eéxpanded into

" an ITL capability which would then supoirt o family of Titen TII-

- booster military payloads. Presumehly, the rationale was ‘predicated
upon leunch retes for MOL and other currehtly umdefined Titan TiI«
booster spsce programs approaching 4 % 60 launches per year,. ds
a result of this rationsle, there are cortaln eapabilitles deqigmed
into the IIC which are not now ndeded end would nmever be used unless .
the ITL philosophy is adoyted seaae ﬁim In “the. future.: ‘Baged cn_‘our
‘current best estimates, there is 1o Bpecs program other than MOL-. -
firmly plaming to use the TIC ﬂe Ibunaly vate for MOL, for plamniag
purposes has been specified at not to exceed six per year.. It is my -
understanding that in the 1972»-197‘5 't;Lu ‘period 8 MOL launch wate” of
‘approximately twelve per year L&ing one xﬁ build-up techniql.es is
‘possible fram the ILC. Hemce, I can foxesas no req_uiremnt based ou
prospective launch rates to convers to tke ITL concept. ~Also, . the:

. recent’ activities essociated with. the Fiorida Congressional Delegation
regarding the MOL launch site ciphssized the poind thet the ETR
Titan IIT ITL complex has &n’ a;preciahle flexibility in leunch raﬁes,,
but not much versatility as mg&ras peq‘.c:ad and booster ccnfigurations
‘This further substantiates the poditiém that w= should not spend sig-: |
nificant sum 'ﬁa mintain tha c)p,,ion”tc: expand into an T ca;ability. _

T In additicn, ve have recaiv*&ri ;i’:z,rm in&icatims:that the MOL
Prog;ram ghould provide for capsbility {rprovements. - This divection
pluz our oun studies of lmproviny co&t-“u&ectiveness end providing
for growth in the MOL Program, £1% polw: $0 the eventusl need ror
inereased peyload in both welghl and ¢l zeter. | Toe present ILC:
desiga is primarily for the T-sernent,’’ 20-inck SEM and s 10 foot
core with capability of econcmic grm?th to’ a-‘3~5t.gmnt lsﬁéixzch

'y SEM end & 10 foot core. - -

On April 5, 1966, the Tited FIT BP gave & ‘briefing on'the
subje«.t of the enlarged Titan IT7 Lo ML which shows & possible -
:;, incremental gmth to appraxim: % 1y 80,470 pourds orbital payload
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- &neml Schriever and I feal that th« anlarg*:l Titan III version _
_should not be developed or inctarporatel in the MOL flight nrcsrem

' a8 now conceived. However, we belfeve there is 8 significant .

advantage to the Alr Force to incomporate in the Vandenberg FOL .

- launch caxxplex this growth potential &5 this time.  Yhile elimination,
“of the ITL concept will result is aam ‘:o;t weductions, the combined i
-effect of ‘these tuo design conceph ehnanes has been estimated to be
.an increase of $3.5 million fn militusrr om»mcticn Tunds. Approxis’
1ma'tcly $13 miliion plus consiGersble wown time of the 1auneh ‘ecmplex
vould be vequired to incorporats thesc changes if accamplished subses:
‘quent t0 initial construction. Thd ediisionsl $3.5 million military’
‘construction funds, whick wouid be usel £o .azmrt 3.@853. time items, .
_conm ’oe :.n the 3’2-63 budga'c. :re-qgu*’tzk. .

Martin Cmm.ny, worhing in el ose *ooperation with the architect-
¥ engineer, has developed desigd eriieris’and conceptual documents for
X a redesign o:t‘ the MOL launch cwmlex»taseé on the follwing ground

0 'ﬂ'ze MOL launch cczz*};..exﬁdcsign suonld not praclud\. +the
usapf the camplex by an:f mm‘am- of: 1 : m‘; Titan:III a:a:;y

S ' b. The ’acility shc**.ﬂd ‘bﬁfzmﬁl.? esigned f‘c‘* the :
'T-segnent, 120~inch 10 fool core with the capebility of growing ta
& 3-segment, 156-inch solid rocket moter with 2.6_foot etxe with
minimm change to the faciliw.v

S el me cmcept of tm—~pad »bﬁ1a~up'shauld be imtainea"ana

there 1s no requirement to melntals the opbion of proceeding to an

ITL capsbility unless tha.t ‘optilon cen be'pmiﬁed at sentislly -
| ZeT0 cost.;_..-‘ S ' ) - IR

et dﬁ
0 sizing the . launch contral an‘b@r &i mher sx:@port facilities in -
such monner &3 to permit the .upport «f & gescond launch pad using on-»
pad buﬂ.a«up comept i’or eith Iviau GI szg;f'ams using Titan III-D or

1t {_mplish "the foregolag. - .
Rﬂdesi@ should be coupleted. ;t.n;j c{emuar 3;96:3, and cmstmction can ™
start in J'annary 1967.. :

4ce Dixx.cto-r, MOT Proe;ram

| ‘ Captain Gooisby/SAF-SL”/ﬁo%S/lT Jun’ 66/dmr o
! r 1 3] ) T |
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DEPARTMENT OF THE A]R FORC_
< WASHINGTON 3

' OFFICE OF THE SECRETARY

MEMORAND‘[M FOR SECRETARY OF THE Am FORCE
" Ma.nned Orbltmg Laboratory Program Plan and Fundmg

Requ:.rements

'Memorandum for the Secretary of Defense 5 subgect.
-Proposed MOL Progra.m, deted June 28, 1965

. The Secretary of the Air Force memorandum of . J‘une 28 1965
proposed & Manned Orbiting Laboratory (MOL) Program which would-
demonstrate a manned optical reconnaissance system promising;
“ground resolutions of || ITNENEGEG@G@gGg@gEEEE ¢ nemorandum
requested specific approval to enter the Definition Phase of the
MOL Program, and this authority was directed by Presidential
announcement on August 25, 1965. This memorandum presents a
summary description of a MOL Program which has evolved from
the Definition Phase studies conducted since August of last yeaxr
and specifically requests a level of funding to support’ the tech-
n:.ca.l baseline and schedule for that program. Attached to this
memorandum ere documents which you may need to lelp you and the
Director, Defense Research and-Engineering in assessing the need”
for the funding requirements stated. It is recommended that you
seek approval of the MOL Program schedule and concept as descr:.bed
in this document which will cost, for development;: 3o a.pproxma,tely

I belleVe that a progra.m whlch best balances the da:l:e of the :
first manned flight with an orderly progression of tne deve]:opmen'b
program will require a FY 1967 RDT&E funding level oI approximately:
$25U4 million.  Funding levels appreciably lower than shis will slip;
the schedule for a manned reconnaissance capa'bility.-_. 'Neither the:
program total nor the FY 67 funding requirements guoted include
allowarzes for cont:.ngenc:.es s negot:.a.v ons, advanced st Na.es and-

tecnnslogy. . - o
. Also shown are belorw-the-lme items waich mclude -und:.ng )
_?_reqmremen‘ts in two basic categories; those which will increase the

basic mission capability of the MOL system ‘and those which: _support
“the development of new _mss:.on In both .cate or:.es‘ there are . -
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items which when funded in FY &7 would greatly enhance the health
" and future of the MOL Program. Therefore, I would like to solicit.
. - your support for reprogrammlng $13 9 mzlllon for adva,nced studies-:
o a.nd technology ta.sks. RN : - Ly

) v : . - .. ~

e Program Scope

The attached tabs point out in summary detail that our recommenda-
~ tions are based upon the results of Contract Definition effort which
has been underway for the past ten months. The initial objective of
the MOL Program remains the development and early demonstration of an. -
" operationally useful high resolution optical reconnaissance system
- capable of achieving || ] of eround resolution or better. 'In
- meeting this objective, consideration will be given to extending on-
orbit lifetime, and to incorporating on a timely basis advanced
optical sensors capable of affording resolutions on the ground
Tne system
will provide the option of operating in either a manned or an unmanned
mode. The MOL Development Program.as now recommended will support an
operational program which can use both manned and unmanned versions of
. the gystem in whatever manner is most consistent with individual mission
- requirements, and the international situation that may exist @t the time.

SR The development and demonstration of other military mission appli-
.- cations of MOL such as SIGINT and Ocean Surveillance remain as secondary
~ objectives. Provisions for the introduction of these missions, both in
. the form of supporting experiments and full-scale demonstrations, will

- be considered in vehlcle deS1gn, 1nsur1ng that the initial obJectlve is.
:~'not compromlsed . . Ny

el ' Accommodatlon of DOD and NASA SC1ent1f1c and technologlcal experi-
ments 1s a tertiary objective. We hope to pursue an experiment prograr.
of significance and value throughout the MOL Program, but without
T . interference to principal military ob;ectlves. Although a broad
. . ’'spectrum of experimentation is encouraged, -priority will be shown to
* " “"those which support the lnvestlgatlon of the ut:.llty of military manned
- » space flight. - : . o S _

A Five basic elements co'mprls'ef'thé"MOL venicle system. These major
11 system segments a.nd the assoc1a.te"contractors responsﬂ:le for uhelr
';_jdeveloI)ment a.re.‘f o . L g )

e l Labora.tory Vehlcle and System Integrator - Douglas
T Alrcraft Coznpa.ny ‘

Page 2 of ?pagés
Copy 5/ orf. coples
SAFSL BYE 21150-66




AU 3 ¥ .l._.“‘.“:

- ,z Cunsnr
;i &YJutu"

'NRO APPROVED FOR -
RELEASE 1 JULY 2015

_’ﬁ.{M:Lssn.on Module and Da.ta Recovery System - General
- '(‘Electr:.c Compa.ny : : : _

':MlSSlOD Payload - Eastma.n Kod.a.k Compa.ny
Gemini B - McDonnell Alrcra.ft Corporatz.on.

_b 'La,unch Vehicle - Martln Marletta Corporatlon, Aerojet“
" General, AC Electromcs D1v1s1on e.nd United Technology -
Center. :

Vo Approximately $9O million has been expended during the past ten
“months of Phase I Definition. These funds have been applied to the "

"engineering definition of the major system segments, the engineering -
and hardware for’ the Heat Shield Qualification (HSQ) flight from ETR

. later this year, and in the case of Eastman "Kodak extended to hard-

. _-ware development, procurement of long lead items and construction . - -
of industrial facilities associated with the acquisition of the

DORIAN payload. During the MOL Definition Phase, contractors' roles

and responsmb:.llt:.es were established and delineated for mission '

system hardware. ' These funct:.ons are d.a.scussed in’ deta.ll in TA.B A

to this memorandum . : .

” L

The associate contractors have submltted thelr “cost estlmates ;
for Phase II Development based on latest program guldance and direc- -
tion on hardware definition and schedules. The contractor proposals;
based on an earlier definition of the program baseline, have recelved
thorough in-house review and evaluation by the Air Force and the
results constitute the definition of.the current systenm basellne.,'
Schedules and costs are documented in considerable detail ‘in TAB B
to this memorandum. The centractors' ‘estimates submitted on the
baselmne will serve as a departure point for Phase II contract .
negotiations to commence during the latter part .of this month. CWith
the exception of those contracts written for the DORIAN effort and
those elements which directly interface with the acquisition of ‘the }"
sensor payload, it 'is our intent that contract funds for RDT&E will:
be dispersed under incentive type contract arrangements. Realization
of this goal will give incentive type contracts which approxzmate i
over T0 percent of total program costs. : :

A number of very mporta.nt techn:.ca.l decisions and cha.n«es in ,

- program content and concept have occurred: during ‘the past ten months

;- of Phase I Definition. The program.proposed in late June 1965

- consisted of seven launches, two unmanned and five manned, Trom the

" Western Test Range. The two unmanned development launches were
scheduled for early ‘test of system hardware exclusive of optical
sensor equipment which was identified as the .critical pacing item in ]

i
1
i
Pt

“"Page 3 ox 7 pages :
Copy # of copies
d SAF-SL BYE 21150-66

N .‘5:5:;53 Vi a S‘Iﬁ‘ﬁﬁ

Sle

|

B




'NRO APPROVED FOR
RELEASE 1 JULY. 2015

s

- " the original schedule that projected a first manned flight of late
., 1968. - This original planning date was structured to provide the )
" desired mission capability at the earliest possible date, and was
. based on initiation of Phase II engineering development at the -
- il U beginning of calendar year 1966. On this planning date, the total
. . .." cost of the development program was estimated at $1.5 billion. This
o~ v original estimate was based entirely on the primary reconnaissance
mission of the MOL. It did not include funds for experiments nor
o for any effort related to additional missions such as SIGINT or
STl .~ Ocean Surveillance in which the Navy has expressed considerable
- interest but whlch have not yet been approved by the Department of
" . Defense. . .

o A more realistic appraisal of development lead times completed N

_ during the definition phase studies on the DORIAN payload made it '
necessary to revise the phasing of development schedules for all
major segments of the program. Our current estimate is that first
manned flight with DORIAN optics cannot occur prior to December 1969. .
-+ This is to be accomplished using the DORIAN Compatibility Model
"3 with the possibility of using high quality optics.  The results of
. this schedule revision plus program impact from the budget limitation"
. placed on the MOL Program for FY 1967 made it necessary to reorient -
the Phase I contract schedules and to adjust contractors' level of
effort during the last quarter of FY 1966 and throughout FY 1907
This required extending the system definition studies on the .
Laboratory and Mission Modules with Douglas and General Electric gi
and the Gemini B spacecraft with McDonnell through August 1966,
‘Phase II activities will be underway by September 1, 1966 at a pace o
and level of effort which is balanced with the other segments of’ the
program. Concurrently, we have continued, paced only by technical .
limitations, with the engineering design, the procurement of long
"lead items and the industrial facilitization required for the
-development and acquisition of the optlcal sensor package. "We also )
have implemented on a controlled schedule, & moderate level of effor@ T
for continuing the development of the Titan III" seven-segment solld .
rocket. motors and the necessary modlflcatlons ‘o the core Stage I
engine to meet MOL. requirements. : v

In addition to the above schedule adjustments, guidance received
from the Panel on Reconnaissance of the President's Science Adv1soryﬂ
Committee (PSAC) and the Department of Defense resulted in changes .
to the MOL baseline. Specifically, the requirement that the recon-
naissance system be designed from the beginning to provmde the optlo
to be operable in either a manned or an unmanned mode has ‘been
" placed in the MOL system specification., Contractors' roles and"
.. responsibilities now are aligned to include this dual mode as an.
--integral part of the development program. The program is currently
“'planned with the option that two of the seven scheduled launches can *
“be flown ln the automatzc (unmanned) mode. As prev1ously proposed, :

fPage b of 7'pages»5;fw
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all launches will be made using the seven-segment 120-inch diameter
solid rocket motor Titan III with specific improvements on the
airframe and liquid rocket engine necessary to meet the MOL payload
requirements, - The other system segments are as descrlbed in TAB B.

The conflguratlon selected for the MOL system to accompllsn an -
 early manned demonstration of high resolution optics has followed
‘the primary criterion of a minimum cost program. Existing flight
- . and ground system hardware and capabilities from the DOD and NASA
“ inventories are being used to the fullest possible extent. This
optimized selection has been made only after thorough examination
during the Definition Phase of the many alternatives and trade-offs
‘of subsystems and components developed and tested in other manned

.. and unmanned space systems. Extended life capability will be achleved

22 through minimum modification of existing systems by means of -

‘f'redundency, spares, maintainability or product improvement, and a

“minimum of necessary new subsystems or components should be proposed
for .development. The Air Force, throughout the Definition Phase, .
;- has insisted that the contractors be continuously conscious of cost .

;. effectiveness in their design definition. In preparation of this -

. +: submission, cost reduction items totaling over $100 million were
~identified and agreed to by both the Air Force and the contractors
--and these savings are reflected in the cost estimates.detailed 1n
:.. TAB B to this memorandum. It must be emphasized that these cost
I estimates support the "baseline" requirements of the primary progran(:

objective and no contingency funds have been added to allow for g
: uncertainties which normally arise in this type of development. -
The estimates are based on comprehensive analysis made with con-’
‘tractors who have been selected to do the actual: work on- the basis
of detalled speclflcatlons furnished by’the Alr Force.

. ~In sum, we feel the MOL Program will give us: flrst, opera-i
tional intelligence collection at —resolutz.on or better;
:second, knowledge of the critical contributions of man to photographlc
reconnaissance, such as increasing total reconnalssance information " -
-content, and of the specific differences, in an’ englneerlng ‘sense
‘between manned and unmanned systems of large size and very high :
resolution; and third, the optical technology and desliagn for systems °
which, if manned, can' give us resolutions
and perhaps as good as

S . To accompllsh the primary MOL obgectlve, a development pro ram
- --of seven launches is proposed and the- schedule was summarized -at
.. the beginning of- this memorandum. . The first manned launch would.
... take place late in calendar year 1969, and the last ‘development -
© o flight early in 1971. "The first manned reconnaissance system fllght
- (MOL FLT 3) in December 1969 would be preceded with two unmanned

- T U . Page 5,0f ¥ pages
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< the $1.75 billion estimate and it must be emphasized again that this-

... 1s a Program Office estimate based on in-house studies and contractor

.. proposals, and that no contingency funds have been ‘included in this;
" . .estimate. The next total program ‘cost estlmate closer to ‘actual

. are complete.

vgvobllgatlng authority appears to be the minimum funds required in FY . -
© 1967 to meet the schedules and technlcal obaectlves of the MOL Program N

flights in April and July 1969 for the purposes of qualifying the

Gemini B Spacecraft, the Titan III uprated booster and orbiting
vehicle structures. The last two of the five total reconnalssance
payload flights scheduled for October 1970 and January 1971 are

- planned for operation in the fully automatic unmanned mode. This

schedule will provide operationally useful take at the earliest
practical date in consideration of system and sensor development

and is expected to provide increased quality and quantity of mission
data as the flight test program matures. '

Program Costs

The Phase I program definition efforts have resulted in
moderate changes in estimated program costs. The program being
submitted by the Air Force and recommended in this paper for funding
approvael is estimated at $1.75 billion for the development phase.
One of the major objectives of the Phase I effort was to establish a
firmer grasp of the anticipated program costs. Part of the increase
in our current estimates is due +to increased scope received during
the definition phase to incorporate the option for both a manned

-and aytomatic mode of operation. Initially, the MOL Program was

to share the cost of -the Titan III AGE at WIR with other users;

- this construction is now being totally funded w1th1n,the MOL Program.
- Part of the increase is due to the need to procure seven new uprated
© Titan III launch vehicles in lieu of five new vehicles plus modifica-
. “tion of two R&D boosters as originally planned. The nine-month s
..-schedule delay in the flight test program, due to pacing development b

of the sensor payload and the inclusion of General Electric as a

major participating associate contractor are .still other changes

_ - which were either unforeseen or not fully understood a year ago. For-

.- the most part, the rest is due to more realistic estimating of what & -
L1t will actually take to accomplish the development tasks and, of

course, costs escalation also have contributed to increased estlmates.

It is difficult to be sure that development costs will not. exceed

future expendltures w1ll be forthcomlng after contract neg0uiat10ns

At the present time the $l 75 bllllon appears to'be a reasonable_

estimate of the total development cost and $253.9 million of new
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as now defined. Detailed system segment schedules and funding require-
ments are contained in TAB B of this memorandum. The proposed Fiscal
Year RDT&E funding levels which are consistent w1th MOL Program objec~
tives and schedules are summarized below: L

(Dollars in Millions) - : .

FY 1967 FY 1968 .FY 1969 FY 1970 FY 1971 TOTAL
328.9 556.8 457.8 289.6 116.1 17L9.2

It should be noted that $75 million of FY 1966 uncommitted funds
can be applied to the FY 1967 funds requlrement thus leaving a net
New Obligating Anthorlty Requirement of $253.9 mlllion.

Additional advanced study and technology requlrements n0u 1ncluded
in the above estlmates are shown below:

FY 67 FY 68 FY 69 FY 70 FY 71 TCOVAL

Advanced

Studies -~ 10.9 10.0 10.0 10.0° 10.0 50.9
Advanced ; ‘ : ,

Hardware 6.0 1l.0 7.8 3.4 1.2 2G.h4
Ocean ' .
Surveillance 3.0 - 15.6 18.8 20.8 15.6  73.8

The below-the-line requirements identified during the Derirition

Phase are for the Navy's Ocean Surveillance mission, and other :idvanced

studies and hardware essential to MOL system growth. Included in these
advanced studies are several promising developments which were rot
fully contemplated at the time the MOL Program was approved last

August but which now show great promise as a state-of-the-art auvance-
ment toward future system applicédtions.” They are discussed in detail
in TAB C. The advanced hardware requlrement represents a mission
operation enhancement device which has not yet been incorporated into.

- the MOL baseline.

: - In addltlon to the RDI&E funds requlred as shown, there.is a need :
_ .for $8 7 million in FY 1967 for facilities at WIR and there may be a
- need in FY 1968 for an additional $13.5 million of Military Construc-

tion funds. Ten million dollars from the FY 1968 funds would support

" ‘the construction and facilities for a staging area on Henderson Island

for use in recovery operation in case of abort during powered flight,
if the survey which is being conducted now proves feasibility ol the

- concephi..This staging area for the MOL Program must operationa.ily

"upnort approximately 20 aircraft and 375 personnel. Construciion
must be started with FY 1968 funds to be properly. phased with the
recommended flight test schedule. Further details on this : equ**emeno
are given in TAB B. o : :
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" Conclusions ¢

- In summary the definition phase of the MOL Program has been

" conscientiously undertaken during the past ten months by the Air .

" Force and the contractors. Unquestionably, it has yielded valuable .

" 'results. The program as now defined and recommended for funding

- approval will satisfy the national need for high resolution satellite:

- . reconnaissance photography at resolution or better. Tech='

“:'nically, the feasibility of the MOL Program has been affirmed by the .. . .-

. Phase I study; the areas considered to include technical risk have

" been studied in detail, and as a résult we have much more confldence

.in our performance pred:.c‘c:.ons. The schedules which have evolved .

. from our Phase I analyses of development lead times prov1de the best

balance of orderly progression for system development and first .

- manned flight in late 1969 with fiscal year budgeting. The critical’

-'system segments of the program as now defined are paced only by

“technical limitations and our ability to accurately forecast their’

" magnitude and frequency. Our estimate of total program costs, while -

.. moderately higher than our original proposal, is judged to be recason-: .
“able in consideration of changes which have occurred in program content.'¥

- ‘and scope -during -the past year. The $253.9 million is a minimumi -

. estimate of FY 1967 requirements for the schedule. proposed . An addl

“tional $13.9 million in FY 1967 would provide the funds'to carry on

gadvanced studies’ and ‘technology development to allow for system

! lmprovement and lead’toward future system appllcat’ s for MOL.

,Actlons Requested

*_fThe follow1ng spec;fled approvals for the MOL Program are
reqpesteq;}g e . S h=5 : ‘

: rfi,j Program schedule and’ approaeh in pr1n01ple. S

e 312; Establlsh New Obligating Authorlty and release $253 9i1‘125m,
mllllon in FY 1967 to support the’ scheduled development effort for< o
-‘the ba31c reconnaissance program v L .;‘»i"

R - 3. Establlsh and authorize the expendltures of an adlltlonalﬂ L
- $13.9 million in FY 1967 for advanced studles and technology es sential s’ Lt

to future system applicatlon, which’ 1ncludes $3 mllllon for conu ract .
"deflnltlon for, Ocean Survelllance..a : ‘ SR

. L. Reflect total RDT&E program est1mate+for the develop=-
© -~ ment program by readaustlng the MOL Program total to $1 75 billion -
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‘and the follow—on fiscal year budget celllngs 1n the Five-Year Force .

ructure and Fmanc:.a.l Pla.n as follows

. Fres L $556 8
pree o bST8
FY 70 ' 289.6
FY 71 16.1 |

L 5. In ‘addition to the RDT&E program - funds requested,

 release $8.7 million in FY 1967 MCP fun

. -and make budget allowance for $13.5 mil

“for facilities and construction of a st

.recovery operata.on :l.f such a need mater
3‘5 WTR R S TN . :

B,
Genera.l -USAF
Dlrector > MOL Program

ds for MOL facilities at. WIR -
lion of MCP funds in FY 1968
aging area for use in MOL

:.a.llzes ‘and. MOL launch :f‘ac}.lltles

A, SCHRIEVER = = 0.
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