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, Reference is made to my May 23 memo to you recommending
we-not bend the program over "immediately” to accommodate

COVERING BRIEF

Dr. Flax:

jua]
=== $500 million in FY 63, and which you subsequently forwarde
=== |to Dr. Brown (Tab A). ‘
=

§ ; On May 29, Dr. Brown called me to verify that we could
e Y wait a few weeks bafore bending tha program over. During the
==—=0 course of our conversation, he indicated that he had talked
===  with Dr, Foster and that FY 69 funding might be as much as
== §525-530 million, but more likely at or close to the
=== §500 million level.
———— Shortly after the discussion with Dr. Browm, Mr. Palley
===, brought around a proposed Foster-Nitze memo, which inclosed
===" |3 chart of MOL funding options and ramifications (John Kirk
== jghowed you an asrlier version of this), and recommended &
= x funding level of "no lass than $500 million" for MOL . |

FY 69. Mr. Palley requested that I securs Dr, Brown's
comments and/or eoncurrence on this paper (Tab B).

_ Sometime during the same day (May 29) Dr. Brown wrots a
noté to Dr. Foster and you indicating he had agreed to A
postpone actions to reduce MOL FY 69 expenditures umtil about
June 15th (Tab C). ‘

1 Later during the day, I sent the proposad Foster-Nitze
memo to Dr. Brown, along with a covering memo from me
recommending that he suggest to Dr. Foster that the memo to
Mr. Nitze propose a $500-530 million level for MOL in FY 69,
with the final level to be established by mid«June. I
[ndicated to Dr, Brown that I wanted to discuss in more depth
with you the possibilities of a manmed-only Block I MOL
Egrogrm;x because it had some appeal schedule and financial-wise
(Tab D).

DIRUMMTRIRM AR

o On May 31, Dr. Brown sent the p:?o;:d&ed -Foster-Nitze
“ hemo back to Dr. Foster, suggesting that he recommend a
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$500-530 million level for MOL in FY 69, with the exact ,-_
number to be determined by mid-June (see HB-panciled notes ;
on covering brief and proposed memo in Tab B). Mr. Kirk
and Mr., Palley subsequently had the proposed memo retyped to

reflect Dr. Brown's recommendation and apparently will

submit it in that form to Dr. Foster.

On the opposits page (Tsb E) is a memo to you
recommanding that the MOL scope be changed from a manned/
urmsnned program to a six launch manned-only program (present
manned/ eutomatic baseline cenfiguration without change), to
be funded at a level of §330 million in FY 69, with the first
all-up manmed lsunch in November 1971 and subsequent launches
on five month centers, at a total cost of $2,7 billion. It
discussaes the major factors which appear to be relevant to
the issue, and obviously has more detail sand information than
you nead. It was intentionally prepared in that manner,
‘howaver, so that it could be used as a talking papsr with
Dr. Brown and/or Dr. Foster if you so desire. _

JAMES T, STEWART
Major General, USAF -
Vice Director, MOL Program

Atchs
a/s

By 3517-6Y
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JUN1 1968 .

MEMORANDUM FOR DR. FLAX

SUBJECT: (SECRET-BYEMAN) Deferral of Development of the
Unmamned MOL System

At the $500-520 million level in FY 69, it does not-
appear possible to avoid slippage of the first all-up mammed
launch in the present MOL Program from August 1971 until
sometime in 1972, plus an increase in Phase 1I costs to more
than $3 billion. In my opinion, this will result in the
program position being even more precarious than it is
already. : _ :

. In order to minimize slippage beyond August 1971, keep
any future single-year fund requirement below $600 millien,
and hold Phase II total costs comfortably below $3 billion,
I recommend that serious consideration now be given to -
deferring the development of the unmanned MOL system until
a Block II buy. In view of the budget limitations and -
technical uncertainties in at least two areas essential to
successful operation of the unmarmed system, such a scope
reduction in the present program sppears reasonable amd -
Justifiable. . - B

More specifically, it is proposed that a six launch MOL
Program be established (two unmanned, non-payload qualifica-
tion launches; plus four manned, all-up 30 day reconmaissance
migsions). The present baseline manned configuration would
be developed without change to permit verification of the

 feasibility of unmanned "automatic” operations and converti-
bility to an urmanned system if that should become a
necessary or desirable future option. At a $525-530 million
level of funding in FY 69, the first all-up marmmed launch
should be possible in November 1971, and with subsequent
launches on approximately five-month cemnters, the total

_ Phase II cost would be at least $100 million less than the

present program, | B%égg ;q%,?

> amny :
3 HEAE .
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The following sections deal briefly with what appear to
be the pertinent factors associated with a change in acope
from a seven launch marmed/unmanned MOL Program to a six
launch mammed-only program.

COST-SCHEDULE CWSI%TIONS

The present program schedules the first mmmd launch in
August 1971 and the final ummanned launch im Jan/Feb; 1973
The cost estimates assoclated with this program-are as

follm
' (Millions)
FY63 ‘
& Prior FY69 FY70 FY71 FY72 FY73 Total
$722.3 600 600 483 350 83 328&9-

A reduction of 450 million in the present pmgtum in
FY 69 would result in a 3-4 month slip in the t’imt
launch date and an increase in total cost of approxi
$100 million. A reduction of $100 million in FY 69 woul
result in a -7 month slip in the first manned lsunch dat:t and
an increase in total cost of at least $200 millfon.

In the present program, the two unmanned lLamches are
estimated to cost somawhere between $300 and $400 million -
(nonrecurring plus recurring costs -~ it is difficult to
identify all of the subtle nonrecurring effores)., Of that
total, soms $25 million in nonrecurring costs will occur in
FY 69 and approximately $50 million (both nonrecwrring m&
recurring costs) in FY 70.

To be conservative in estimating the cost of a six launch
manned-only program, subtract the lesser figure quotad above
for tha two umammed systems in the present program
($300 million) from the total cost. Add §100 million for a
fourth manned system. Assuming a $525-530 million funding
level in FY 69, the first mammed launch would be acheduled in
November 1971, and t.he fourth 1:2 Rsmh 1973 (e;w month later

4951968
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than the second unmanned launch in the present program).
: Additionally, about $75 million more should be added to cover
-~ an overall cost increase in the program (resulting mostly
from slipping the first mammed launch). The total estimated
cost for a six launch manned-only program would then be as

follows:
(Millions)
FY68 4
& Prier FY9 FO0 Kl FO2  KYZ3 Jowsl
$722 530 575 450 305 128 $2,710

TECHNICAL CONSIDERATIONS

None of the Gemini, spacecraft or booster subsystems or
components for either the manned or unmsnned systems appear
to be critical technical items. Progress in all of these
areas seems to be regulated only by dollar avallability.

In the camers subsystem, most conponents and areas sppear
 to be making satisfactory progress, for example: ~ -

. 1. The early engineering models and brassboards
of the Itek camers-back (manned version with secondary platem)

have demonstrated the feasibility of all components, and B
the first engineering model should be delivered to EK on or -
very near schedule late this year. S : o

2. The engineering models of the test chambers in
Rochester have verified that EK will be able to measure flats
and aspheres to the required accuracies.

- 3. The most recent Gambit-Cubed mirrors sppear to
be sbout| I end are still improving. siving confidence
in the future ability of EXK to produce|JJll mirrors for

‘MOL. '

4, 1t sppears that the latest Gambit-~Cubed will
have an Optical Quality Factor||JJJJ I rexcont, and the.

L§519-68
Pago .si of /.é rages ’
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-bcrmt range in the near future, giving confidence that
MOL will meet 1tn-p¢rccn: OQF specification on the first
production articles.

5. The ULE flat at EK has passed all tests to
date and gives every indication that this mirror material will
be available for the first all-up mission, thus greatly
reducing potential thermal problems.

6. GCeneral Electric has demonstratad the adsquacy
of the bearings snd torque motor drive for control of the
tracking mirror (indications are that these will pexform
better than spacification).

7. Simulations and zero-G tests have verified
astronsut capabilities to point and track, load and process
film, transfer f£ilm, etc. The visual-optics bench model at
EX is performing better than specifications. ‘

Two arsas in the camera system, however, have not yet .
‘made satisfsctory or reassuring progress; thase partain to -
pointing and tracking with the large flat. A brief discussion
_of thess two areas follow (also attached is a paper which

elaborateés on them).

A total allowsble pointing error of 2,000 fest has been
established for the ummanned system., Total pointing srror can
be considered as including three gensral error sources
(vehicle attitude/alignment error; ephemeris prediction error;
and geodetic error). We have just completed a fairly detailed
evaluation of the pointing error situation, with conclusions
as follows: '

_ 1. Attitude/Alignment Error: The allowable

pointing error in this general area is 5.9 arc minutes (about
800 fest on the ground from 80 miles). This appears reasonsble,
achievable, and not worth the cost of attempting to signifi-
cantly improve it.

2. Ephemeris Prediction Exror: Today, the STIC
can predict ephemeris in-track position two orbits shead with

655/9-68
o o Page 2. of Z{) pages
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4,000 to 8,000 feet accuracy. In-track prediction error is
only about 600 feet and not bothersome., Via SGLS, a new
atmosphere model, a new math approach to ephemeris prediction,
and a low~GC accelerometer in the MOL vehicle, it is hoped to
improve in-track prediction accuracy to about 1800 feet.
However, the ability to do this will not be verified before

mid- to late 1970.

3. Geodetic Error: Target geodetic positioning
errors today range from a few hundred feet in Western Russia
to as much as several thousand feet in Central China. In some
target categories, locations are known more accurately. For
example, of approximately 2100 SAC missile targets, about
35 percent have geodetic errors estimated at less than
450 feet, about the ssme percentage have geodetic errors
between 450 and 750 feet, with most of the remainder 1000 feet
or less. However, great attention has been focused on these
targets, and their locations are known more accurately than
the majority of tha Sino=Soviet Bloc photographic targets.
About 500 feet geodetic positioning accuracy (730 feet as an
upper limit) is needed for MOL. Progress is being made in.
this area, but it 1is slow. ) : B

With regard to tracking, the Image Velocity Sensor ia-
absolutely essential to the unmarned MOL (and also highly
desirable for the mannad system to fully exploit man's capa-
bilities and measure his potential in apace). [ENENEG—_—

Early tests of the three IVS approaches
under development indicate that all sense input velocities
correctly only for certain scenes, all have center of power
(rather than the specified center of format) tracking character-
istics; all are very sensitive to scene detail and light levels;
and all spparently will have problems coping with clouds. This
is a very high risk area, and it will be another year or mors
before we really kihow whether or not one of these davices may

be suitsble for unmanned use. o _ é g
- B 3517~
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On the other hand, simulations have verified the ability
of the astronsuts to mamually poi_nc and track well within the

degired limits,

A conclusion which could be drawn, then, is that the
feasibility of sll critical technical areas for the mnanned
MOL has been established, but not for the unmanned system.
Answers to the pointing and tracking questions probasbly will
not de available for 1-2% years. . '

MANNED?

The reasons set forth in the past for developing and
flying the manned MOL photographic recomnaissance system
first (e.g., assurance of meeting resolution goal at the
earliest reasonable date; acquisition of & worthwhile intelli-
gence product at the outset; earlisr maturing of the unmanned
system; increased quantity and value of photography in the
manned system through cloud avoidance tec¢hniques and/or the
selaction of targets with a momentary increase in value; the
accomplishment of certain tasks such as alternats films,

visual reconnaissance,
“selective readout, if desired, etc., not now practical or
reasonsble for inclusion in the unmanned system; etc.) are all
still valid, : ‘

However, soms of the above-noted adventages of developing
the manned system and flying it first can diminish or vanish
altogether if the first mammed lammch is dalayed teo far into
the future. For exampla, if the known and potential technical
risks now associated with the ummamed system were ignored,
it would be possible to develop and launch an unmanned system
by mid-1971 (either MOL hardware or a spacecraft from snother
program) for considersbly less than $500 million in FY 69.
In such a hypothetical program, several launches would be
possible before the first launch in the present program.if the
latter is delayed considerably. I would not recommend such
& program, however, bslieving that if the manned system were

canceled, we should enter into a period of analysis and

evaluation (proceeding only with the camera) prior to

embarking on any unmanned-only program. : ‘
B0 b8S/19-CY
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Thé manned MOL system, on the other hand, in additiom

to offering an operational test bed for other possible manned

1l1itary space missions or experiments (sea surveillamce,
radar reconnaissance, etc.), also will provide the necessary
mesns for even better photographic resolutions in the future
using the present basic camera system. We have been informally
investigating this possibility for the past several weeks, and
the rasults are sufficiently promising to warrant some :
contractor-funded study efforts in FY 69. Modest future '
resolution improvememts should be expected
as a matter of growth through improved Optical Quality Factor,
more precise control and drive of the tracking mirror, faster
£ilm, etc. The use of an eliptical tracking mirror (for
fuller aperturs) also appears feasible and would furt

improve resolution. .

A An even more significant improvement in resolution
sppears feasible through an increase in focal length, a :
different Ross corrector lens arrangement, md a relocation of
the platen. The trade-off here, of course, is the willingness
to accept sn even smaller field of visw (perhaps,-omly R
~this would make the pointing problés almost prohibitively
;@ffficult in an unmanned system. It appesrs, that such a ,
~ system could be incorporated in the pressnt msnned MOL system, -
in addition to the basic camera, with some ywsrrangement of
the pressurized compartment, and with either the normal or.
reducad field of view selectable in flight. ' '

From sll the above, the present MOL camera system (flowm
no lower than 70 miles) probably could be "grown” bv tha
mid 1970's in the mammed system from the present to
approximately ajJJl cesclution system. Further by adding
8 3-4 foot "wafer" to the present forward unpressurised
compartment and increasing expendables in the preseant space-
craft, plus utilizing the large-dismeter core TITAN IIIM (or
some other booster if available), lifetime of the mamnned
system could be increased to 50-60 days for modest cost.

POLITICAI IC_CONSIDERATIONS |
. From the general Gongfass:cltlonal and public view of M, . )
a change in scope from a marmmed/unmanned to a manned-only . '
: s } of ZOvpages ‘
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program would not be apparent. The reduction from seven to
six launches could be explained in terms of financial
austerity, increased technical confidence, stc. if we can
preclude slipping the first manned launch into CY 1972, we
can also svoid the accusation that MOL has bsen slipped .
“another ysar" and is now "four years" bahind the President's
1965 ammouncement of the first launch in late 1968. Further,
it would be refreshing to advise Congress during the FY 70
budget hearings that, despite a modest slip in the first
marmed launch caused by FY 69 fund limitations, the total
estimated cost is now lower than before. ‘

For the Congressional Committees and individual Congress-

" men mad Senators knowledgesble on all aspects of MOL, the .
full explanation of budget limitations, desire for minisum
program slip and minimum total program cost increase, plus
tectmical uncertainties still associated with the \mmanned
system, should provide an acceptabls justificatiom.

In the DoD, Mr. McNamara and Mr. Vance spparently were

- the primary unmanned system advocates. How the current
i{ncumbents feel is en unknown factor to me; howaver, at least
soms of the DDRSE Staff would support a change in scope to a
manned-only program. Several points should be stressed, _
howéver, 1f a marmed-only program is edvocated. If a follow-on
MOL Program to either the present or a msoned-only program is
approved, and no great gap in lmmch capability is desired,
follow-on funding must be started in FY 71.. Since the umnmanned
MOL system is already well-defined, it would be possible to
start in ¥Y 71 and produce the first Bleck II vehicle as
either a manned or unmanned system, * Further, the time interval
of two years between now and vhan the Block II systems would
have to be started would permit further snalyses and verifica-
tion of the feasibility and desirabilicy of an unmsnned MOL :
camera system (elither in a MOL gpscecraft or one from another

program).

Outside the DoD, Dr., Hornig and Dr.-Land's PSAC Panel
appear to be the only reasonably strong advocates of the
unmsanned system (axcept Mr, Schultze, in 1965, for purely

A S gt - of 72 waees
‘.,;..“uu:_s:! ‘;"‘ . . ¥ B ‘ o v copies
DYEM AT ALENT KEYHOLE — : G 1 Qeder

SOINTLY Baod i

e

coNTROL SY STLMS



swishers
Line

swishers
Line


NRO APPROVED FOR

RELEASE 1 JULY 2015 HANDLE viA

co g <t TEITA e WY =
cC BYEMAN-TALEf1-KEVHOLE
roo e CONTROL SYSTEMS JOINTL

financial considerations). In advising them of & acope
change to a manned-only program, the points should also be
emphasized that the spacecraft would retain all of the
features of the present configuration to demonstrate the
feasibility of urmarmed operations, would mature any unmanned
system gooner, be relatively easy to convert to an ummanned
spacecraft, stc. .

) Past circumstances and decisions have led to the o
current situation (e.g., hardware status, sisable contractor =
team snd facility capability, future schedule, stec.) wherein
the program spparently camnot be stretched-out further in
any reasonably efficient mammer. Additionally, another o
significant launch delay beyond the Fall of 1971 can strengthen
the arguments of those who question the advisability of
procaeding with the present program and may place it in aven
 greater jeopardy than it is st present -- if that is poasible.
‘A change in gcope to a six launch manmed-only program world
appear to decrease considerably the impact of & sizable

reduction in the FY 69 appropriation.

- A point not made before, and worth noting, partains to .
the short time interval between the first possible ummanned - -
launch in a stretched-out version of the present program and
that possible in a Block 1I followwon buy to a memnad-only
program, If the pressnt program were funded at the $500 million
level in FY 69, the first of the two unmanned laumches would
taks place in about March 1973, In the manned-caly program
described earlier, if funded at the $523-530 million level fn
FY 69, the last manned launch would be made in about ‘
March 1973, 1f a Block II follow-on buy to this program wer

approved, a first unmanned launch, if desired, could be e
in June or July 1973. A Block II buy to either a stratched-
out version of the present program or a manned-only program
would have to be funded starting in FY 71.

In my opinion, the Ss&ré:azy of Dafense could approve
& change in scope to a mannad-only MOL program, as described
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earlier herein, without abrogating the commitments Mr. McNemara
made to the President in 1965 when he recommended spproval of '
the program. Additionally, it should be noted that work on the
unmanned MOL system could be reinitiated at any time in FY 69

or FY 70 with the impact being either additional funds needed

in that Fiscal Year or a schedule adjustment to accommodate the
unique unmanned efforts within whatever level of funding was
available.

Although, it appears that the Secretary could approve such
a change without outside coordination, he should so advise the
President, National Space Council, Dr. Hornig, snd the BoB at
an early date thereafter. :

I have briefly discussed this proposal with General Ferguson
and he concurs in the basic recommendation.

In light of all of the preceding, I recommend that the Air
Force advocate to OSD & change in the mcope of the MOL Program
to a six launch manned-only program, to fumd it at a level of
$530 million in FY 69, to schedule the first mammed all-up launch
in November 1971, and request approval by Jume 15 to proceed

accordingly. '
JAMES T. STEWART
. Major General, USAF
‘Viee Dirsctor, MOL Program
Atch:
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