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MOL PROGRAM PERSPECTIVE

MOL PROGRAM BACKGROUND

1.1 Development Program

The Manned Orbiting Laboratory (MOL) Program was approved
vin August 1965 with the following objectives:

O Provide o;‘)erational intelligence collection at a
resolution of—

O. Provide knowledge of the nature and value of the
critical contributions of rha.n to photographic
reconnaissance and to other military related
space missions * |

These objectives have been reaffirmed by succeeding
Secretaries of Defense and Air Force and reviewed by the

President in May 1969.

The basic mission of the MOL system is to gather technical
intelligence from near-earth orbit. This is accomplished with
a 8500 pound, 70 inch aperture _focal length, optical
system operated by a two man crew. The optical system will

be capable of achieving a photographic ground resolution of

-from an altitude of 80 N. Mi.
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The MOL Pr'ogram is currently progressing well. Ii is
totally defined, and all engineering is understood and in
being. The Program is meeting all schedule dates, ‘and
detailed test results of critigal components indicate that
system performance specifications required to meet the
-resolution goal will be met or exceeded. Witﬁ regard
to the manned objective, experience to date has increased
insight into man's ability, providing high confidence that man
will not only make a substantial and quantifiable contribution
to vphotograp_hic reconnaissance but to other related military
missions as well. The MOL Program is currently on schedule

to achieve the first manned "all up' launch in July 1972, with

_an additional 3 manned flights to follow at 6- month intervals.

The schedule and approved MOL funding are as indicated below.

Table I
MOL Fuﬁding
' Fiscal Year 70 71 72 73 74
Launches 1 2 1
Funding $M | 525 640 550 | 397 136

Achievement of all MOL Program objectives is highly

predictable, and the system will provide a dramatic increase

. in the quality and value of satellite reconnaissance. Performance

of the MOL crew will establish a wealth of basic understanding,
in quantative terms, of what enhancement and flexibility man can

bring to military space operations.

v am

. . el
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MOL System Growth Potential

In addition, the basic MOL hardware can provide an impressive
potential for performing bther military space missions, either
with complementary payloads to the basic photographic mission
or as completely altérnate missions, Furthermore, the
existence of a highly sophisticated space qualified manned
laboratory can provide a test-bed capability for intensive

in- space development of advanced military space systems.

Therefore, on the basis of this emerging DOD manned space
system, MOL prévides a singular program opportunity to
exploit not only the basic photographic reconnaissance mission
with significant improvements, but also to provide DOD with a
highly flexible means of achieving in minimum time a wide
\mriety’of other military sf):;ce capabilities, both manned and

unmanned.

MOL FOLLOW-ON PROGRAM CONSIDERATIONS

Alternative avenues of growth capability have been defined for the MOL

program. These have emphasized improvements in system operating

costs, mission fléxibility and perfoi'mance, and effective utilization

of man's unique contributions, Future development options in mission

equipment, MOL operating modes, and flight system modifications

have been appropriately combined to afford smooth and evolutionary
transitions, on a timely basis, from the '"baseline’ development

program.

- 3-
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Potential Mission/Payload Improvements

The Dorian equipment aboard MOL is capable of aécomplishing
a variety of DOD near-earth space missioné. The MOL system
would continue to perform it.s basic technical intelligence task
but would also perform such missions as: crisis management,
strategic, tactical, and general reconnaissance, economic
should a future arms control treaty be signed, the MOL would
be a valuable asset in monitoring the compliance of other
nations with the terms of the treaty. This capability to perform

additional missions is achieved by operating the MOL vehicle

in a ra'ﬁge of orbital altitudes from 70 to 400 N. Mi. and through

" modifications of the basic flight system and optical payload.

In addition, the mission data could be made available in near
.”real- time'' with the addition of a simple wide-~band data read-
out system to the MOL. The mission capability can be further
extended by incorporating additional payload,elemenfs into the
MOL system. This evolution of MOL mission capability is
summarized in Figure 1. Note that optical enhancements could
be applied to the "baseline' Dorian or a '"growth!' system, and

true multi- mission capability is inherent in the MOL growth

concepts.

2.1.1 Improved Payload

Recent industry studies have indicated that the Dorian

system resolution can be increased to - from
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80 N. Mi. by modificati;)n of the tracking mirror,
reducing the thi;al

ob.structidn, improving the opticﬁ.l formula, and in-
corporating a central field relay lens to selectively
double the focal length. Reducing the optical obstruction

also yields a considerable resolution improvement

vagainst, ground targets with a scene contrast below 2:1.

Special films (color, IR), used with the improved system,

could produce ground resolutions of — These

improvemvents are estimated to require less than $50M
to accomplish. The weight penalty for the improvements

would be approximately 500 pounds.

Enhanced Payload"

By changing the optical path of the Dorian system to
allow additional sensor access to the image, a variety

of infra- red and electro-optical devices can be utilized.
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~ Since large, Dorian-class optical systems have limited

fields- of- view (io_ or less), a small camera providing
good resolution with wider coverage would be of value

in photographing "area' targets or clusters of "point"
targets. A 10 inch aperture camera could yield 2, 5 foot
resolution and a field-of-view in excess of 4 degrees

(depending on film format and focal length).

Precision targeting missions could be performed from
the MOL By adding a small ranging laser device to
accurately determine slant range. Such a slant range
determination coupled with precise angular data obtained

from a special geodetic camera could provide ground

target position data accurate to-in latitude and
longitude coordinates and-in altitude. These
varied payload enﬁancements are estimated to cost
approximately $30 mi:llion to develop (in addition to the
"Imprové_d Payload' cost) and would require about 600

pounds of additional equipment.

A near ''real-time' mission capability can be achieved

throught the addition of a wide-band data return system to |

the MOL. This system could operate in either the radio

or optical spectrum and transmit to earth direct or via a

relay satellite. Typical of such sys‘tems is an X-Band

e e i i
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device capable of transmitting about 60 sti. iﬁ, of

120 1/mm encrypted iaictures/day direct from the

MOL to earth or approximately 4, 500 sé. inches/day
via a data relay satellite. The estimated cost of a
MOL wideband system is $30 million, and is applicable
to several alternate methods of wide-band data trans-

mission.

Advanced Pa‘yload

The MOL mission equipment module ;olume is
sufficient to allow the Dorian system to ''grow' to
approximately-in aperture. Enhanced with

a variety of sensors, such a system would weigh"
apprvoximately 18,000 pounds. From 80 N. Mi. the
system could achieve a photographic ground resolution
—However, the system could
also be flown at 100 N, Mi. and still surpass resolutions
achieved with the basic Dorian equipment. Such a
growth version of Dorian could be incorporated into

the MOL system during the post- 1975 time period. Thé
MOL could then operate at higher altitudes more
economically and with longer mission durations,and

occasionally dip to lower altitudes to achieve maximum

resolution.
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Similarly, in the 1980 period a very large optical

system — could be introduced.
From 80 N. Mi. the system could achievé—

could be obtained from 160 N. Mi. While the -

system appears near the current state-of-the-art, the

_device would require extensive develop-

ment. Such large optical systems are viewed as distant

or "ultimate' goals in the planning of MOL growth.

In addition to optical systems, MOL Advanced Payloads
could also include radar and elint packages., Radar
would give the syste;n an_capabili.ty.

In the post- 1975 era, radar resolutions of-orb

better may be achievable. Radar could be used for
arms control, crisis management, and surveillance

missions. Elint devices aboard MOL could be us¢d to

locate active RF targets of interest.

"Man''s Role In Follow-On Missions

Man's role in follow-on operations will continue tobe
that of '"mission director'' aboard the spacecraft. He
will seléct sensors, acquire targets, point and track

with the pavload elements, select data for near real-time!

- 8-
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relay to earth, and maintain critical instrument
adjustments. Advanced payloads aboard MOL will
generally have na.rro.w fields-of-view. Therefore,

a target complex will be divided into a collection of
individual "aiming points". The crew will study each
point t;> determine if the target is active or inactive
‘and direct the sensor to those ''aiming points' with the
greatest intelligence value. Such crew activity will

maximize the intelligence yield of each MOL mission.

2.1.5 Mission/Payload Summary
In summary, the long term goal of the MOL system is
growth to a ''general purpose'' multi-sensor reconnais-
sance vehicle capable of accomplishing a variety of
missions on demand. Representative follow-on mission

and payload groupings are illustrated in Figure 2.

Potential Flight ’System Irhprovem ents

Alternative means for achieving improvements in MOL system
economics and operational utility have been identified, ranging
from simple produét upgréding of the basic vehicle system to

more extensive modifications required for extended orbital

operations. Characteristics of most likely flight system options ‘

for future MOL growth are summarized in Figure 3. Each
flight system illustrated is also capable of operation as an
orbital test-bed for development of DOD and NASA advanced.

mission equipment.

- 9=
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2.2.1 Integral Launch Conceﬁts

Favorable atmos;_:heric conditions predicted for the
Post- MOL vdevelopment program period, along with
modest uprating of T-IIIM capability, would permit
ad&ition of orbiting vehicle expendables sufficient for
a 45 d;y mission. Orbital duration extensions‘beyon\d
60 days, or signiﬂcant increases in discretionary
payload, could be obtained by enlarging the first core

stage of the T-1IIM launch vehicle.

2.2.1.1 ,I?npr..oqu System (T~IIIM)
| The on-orbit duration of the MOL vehicle can

be extended to approximately 45 days at 80 N. Mi.
by expansion of the unpres s>urized compartment
and addition of MOL tankage for propellant
and cry-ogenic‘consumables. Such a modification
‘could also be flown at 70 N, Mi. for 30 days or

- at 96 N. M1 fof about 90 days. Low cost modi-

| fications to the T-IIIM booster have been identi~

 fied which yield adequate launch margins for

both orbiting vehicle and payload improvements. .

The improved MOL performance characteristics,.
including payload modifications previously

discussed are summarized in Figure 4. Potential
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steps toward attainment of the improved
system performance goal are itemized in
Figure 5, along with estimated development

costs for each,

MOL improvement options could be available
within thirty- six months following ATP, and
wouid afford a 50% increase in data quantity;
with up to 30% improvement in data quality.
Estimated total cost run-outs and flight
schedules for a typical five year progranﬁ are

shown in.Table II.

Table II

Bleck II EDMOL

FY 70 71 72 73 74 75 76 77- 78 79
CcY 70 71 72 ’ 73 74 | 75 76 | 77 78 79
Schedule XX | XX | XX |XX | XX
NR $ M 10 20 40 40 30 10

R$M 8 51 177 | 356 | 420 | 412 | 369 | 243 64
Totals 10 28 91 | 217 | 386 | 430 412 | 369 | 243 64
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c2.2.1.2

Growth System (LDC- 1)

Substitution of‘é. fifteen foot diameter core
first stage in the T-IIM woulci result in a
nominal payload increase of 14, 000 pounds. '
This additional payloadb capability would
permit orbital durations in excess of sixty
days with the improved MOL payload and
mociified laboratory vehicle. The operational
op°tions attainable by various off-loadings of

this configuration are shown in Figure 6.

(Eventual deployment of an advanced optical

system, capable of resolution-
- would also be possible with

this MOL option.

The growth system alternative could be
available within 36 months from ATP. The
estimated development costs for this system
total $320 million of which $170 million is
attributed to laboratory,vehicle modifications,
$50 million to mission payload improvements,
and $100 million booster changes. Estimated
total cost run-outs and flight schedules for a

typical five year program are shown in

Table III.
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JTable I
EDIL -

FY 70 71 72 | 73 74 | 15 | 76 77 | 8 79
cy 20 | n 22 | 13| 14| 15 76 77 78 | 7
Schedule xx|xx|x x|xx{x x
NR$M | 10| 40 | 8 | 8 | 80 20
R$M 8 52 | 181 | 364 | 430 | 422 378 | 249 | 66
Totals 10 | 48 |137 | 266 | 444 | 450 | 422 378 | 249 | 66

2.2.2 Resupply Concept

-~
)

(An attractive option for increasing discretionary payload
capacity and obtaining.long duration orbital operations
is availafnle throught the rendezvous/resupply approach
.with continued use of the basic T-IIIM launch vehicle.

This mode would entail periodic crew rotation and logistic

replenishment of a MOL rendezvous initial vehicle (IV),
by a rendezvous resupply vehicle (RV) consisting of

rearranged MOL hardware elements.

2.2.2.1 Baseline Hardware Derivative (T- HIM’
The resupply concept consists of a orbiting
vehicle, launched initially unmanned to the
opeiational orbit and subsequently manned
with a resupply logistics vehicle at regularly

spaced periods. The resupplied spacecraft

HANDLE via BYEMAN
CONTAROL SYSTEM ONLY.
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can be used for continuous year-round mission
operations economically since the optical payload

is kept on orbit for very extended periods.

By specific tailoring of the resupply expendables,’

propellant can be made available to permit
frequent, repeated on-call reconnaissance of

any desired area.

‘Derivation of the resupply system from basic

MOL program hardware segments is illustrated
in Figure 7, along with a functional description

of the orbiting mission module and resupply

‘vehicle spacecraft.

Outstanding features of this growth alternative

include optional operation in intermittent or

" continuous, manned or unmanned modes; plus

the-capability of adding additional sensor payloads

. which will permit multi-mission operations.

Majbr' characteristics of the resupply system

concept are summarized in Figure 8.

This system concept could be available in four:

years, at a total estimated development cost of

approximately $800 million. This consists of .

- 14 -
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$50 million in payload improvements, $350
million in resupply vehicle development,

$250 million in iabora’tory vehicle modifications,
and $150 million for an additional launch

facility and associated AGE. Estimated

Vtota‘l cost runouté and schedples of a five

year program are shown in Table 1V,

Table IV

RESUPPLY OPTION
FY 70 71 72 73 74 75 76 77 {718 | 79
CY 70 | 71 72 73 | 74 75 76 | 77 8 79
Schedule }éa § Ja) § Ja) X a % [A)
NR $ M 10 105 | 174 | 207 | 221 | 83
R$M 10 | 54 | 168 | 344 | 397 | 392 | 348 | 234| 63
Total 10 115 | 228 | 375 | 565 | 480 392 | 348 | 234 | 63
X Initial Vehicle
O Resupply Vehicle

2.2.2.2 Advanced Subsystem. Concept (T- IIIM)

HANDLE via BYEMAN
CONTROL SysrTem onLY

A substantial reduction in the resupply expendables

required could be achieved by the substitution of a:

— power system for the Baseline

cryogenic/fuel cells., By utilizing the weight saved
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| for addit_ional propellant and discr_etiona.ry
payload, -less fre'd,uent resupply would be
required with attendant reduced operating

costs.

2.3 '"Test Bed" Af)plications For In-Space Development

2.3.1 Integral Launch Option _
- The unique capability of the MOL system for test bed ‘
applications can be readily made available fo_r‘potenti-al
NASA and DOD system‘ developers at modest cost. Orbital
durations up to 90 days are possible with the integral
launch system. Extended operations in the neighbor-
hood of 1 year can be obtained through the resﬁpply

option derived from MOL hardware.

Crew size, pressurized compartment volume, and

available discretionary payloads, in a variety of
combinations is possible, depending on choice of

operatioﬁs or missions desired. Figure 9 depicts

two "test bed'' vehicle concepts, integral }.am.mch and

resupply systems; id'e‘ntifying general syétem characteristics
and basic types of development testing that could be

performed in these operating modes.

Estimated cost to the user for a basic 30 day MOL,

less payload éiement_s, is approximately $142 million

HANDLE via BYEMAN
CONTROL SYSTEM QN&Y
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per flight launched from WTR. Use of this vehicle
would entail an initial cost for modifications of
approximately $69 million. Extende_d duration modifications

costing an additional $125 million would permit integral

launch vehicle operations for periods up to 90 days
on~orbit at a unit cost of $150 million per flight. Cost ,
runouts and schedules for the acquisition phase and

delivery of the first fli‘ght system are displayed on Tables

V and VI for the 30 day and 90 day systems respectively.

-

Jable V
30 DAY VEHICLE TEST BED OPTION
FY 70 71 72 73 74 75 76 71 | 18 | 79 ‘
cY 70 71 72 73 74 75 76 77 78 79
Schedule ’ X |

NR $ M 20 23 12 9 5
R$ M 5 22 50 56 9
Total 25 45 | 62 65 | 14 }
_Table VI J
90 DAY VEHICLE TEST BED OPTION : 1
FY 70 | 71 72 73 74 | 15 76 77 | 18 79 w
cY 70 71 | 72 73 74 75 76 [ .77 | 18 | 79
Schedule S ‘ ,
NR $ M 10 38 |.55 | 54 53 14 |
R$ M 5 23 | 53 | 59 | 10 |
Total 10 43 78 |107 112 24 | ‘,
.

- 17 -

HANDLE via BYEMAN
CONTROL SYSTEM OMLY


swishers
Line

swishers
Line


- NRO APPROVED FOR

RELEASE 1 JULY 2015

/]
/

HANDLE via BYEMAN

CONTROL SYSTEM ONLY .

2.3.2

~JEGNET LRIy rege 13

Operations at ETR are possible with addition of some
facilities at KFC. An attendant increase in discretionary
payloads of approximately 20% can be derived from this

option,

Resupply Options

The resupply concept cost varies With requirements

for crew size, pressure compartment volume, and
operational site selection. A basic two crewmen system, .
using the single compartment Laboratory (Initial Vehicle),
less military payload element, is approximately $172
million for Laboratory Vehicle and $110 million for the
Resupply Vehicle launched from WTR. Cost of modifications
to the Laboratory vehicle for one year on-orbit life and

the repackaging/development of the Resupply Vehicle is

estimated at $300 million.

Additional pressurized compartment volume to support a’
crew size of four would require an additional $110 million
in engineering development and flight test. For operations
from ETR, certain additional launch site facilities would be
required with an estimated cost of $120 million. These
options can provide increased test capability and dis-
cretionary payload if desired. Cost runouts and schedules
for system acquisition and delivery of first flight article

are displayed on Table VIL.

DCRIAN
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Table VII
RESUPPLY SYSTEM TEST BED OPTION
FY 70 71 72 73 74 75 76 77 78 79
cY 70 71 72 73 74 | 175 76 771 78 | 79
Schedule XA
NR $ M 10 67 80 63 60 20
v 6 26 61 68 11
R3$M RV 3 10 36 53 8
. Total 10 76 116 | 160 181 39

X Initial Vehicle
/A Resupply Vehicle

3.0 POTENTIAL APPLICATIONS OF FUTURE SPACE TRANSPORTATION

SYSTEMS TG MOL

3.1 Baékground

3.2

HANDLE via BYEMAN
CONTROL sysrem oxLy

I;; has become increasingly clear that space transportation costs
may constitute a limiting factor on the amount and type of space
exploratory activities which may be undertaken in the future.
The search fér a more favorable plateau of space oéerations |
costs has recently stimulated significant studies, by both the

NASA and the DOD, of concepts for economical transportation

systems which will operate between Earth and future space stations. .

| Primary Questions Concerning MOL Role In STS

The potential development of a National space transportation
system éould offer significant advantages to future MOL m.is,sioﬁ
operations in terms of reduced costs and increased mission
flexibility; also, the imposition of future MOL requirements
on such a system design could entail large impact on system

selection, Since space transport concepts which exhibit low

LR DORIAN
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potential operating costs will require development funds
totaling many billions of dollars and development time spans

approaching a decade, the central question concerns the degree

of involvement which is appropriate to the MOL program and is

justifiable in view of available, well defined, near~-term program

growth options.

Subsidiary questions concern the relative desirability of various
potential operating modes for the MOL mission with each of the
space transportation systems currently proposed by DOD and NASA.
These qugstions bear upon the relationship between the MOL

payload module and the reuseable transport vehicle, since the

- flight configuration and operating mode eventually selected would

}‘1ave a most pronounced influence on required MOL payload
modifications and on the adaptability of 2 MOL/STS system to
future growth mission needs. Converseley, it is not evident .

that a space transport system designed primarily fo? efficiént
conduct of advanced manned multi-sensor reconnaissance missions
could be utilized satisfactorily by the predicated large population

of users with widely varying requirements,

" Informed answers to these questions must await adequate study

of at least the MOL/STS operating concepts summarized in the

following section.
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3.3 Possible Role in STS Operating Concepts

The wide range of flight system concepts which are currently
under consideration by NASA and DOD for potential space
fra.n_sport applications gives rise to an even more extensiye
matrix of possible MOL/STS operating modes. Some of these
modes are illustrated in Figure 10 (along with the MOL growth
family. Three major classes of operating concepts are

summarized below.

3.3.1 Reuseable Logistics Vehicle (RLV) Resupplying An
- Orbiting Mission Module (OMM)

One attractive. mode would entail orbiting a MOL mission
"ﬂ:payload module (OMM) which is capable of operating
manned or unmanned and is storable on orbit, and
supplying crew and expendable requirements with a
'comparatively simple reuseable logistics vehicle (RLV)
of 10,000 - 12,000 pound discretionary payload capacity.
This mode of operation is similar to that described in
section 2. 2.2., with the added feature of resupply vehicle

reuseability.

‘ 3.3.2 Integrated Mission System (IMS)
An alternative operating mode wouid envision installation
of a c.orﬂplete MOL payload and supporting equipments in
a relatively large and complex reuseable flight system.

If the operating mode involved ejection of the MOL

payioad and supporting equipment on orhit, witﬁ_ subsequent

HANBLE via BYEMAN
CONTROL SYSTEM ONLY
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autonomous functioning of the payload module, the required .
discretionary payload capacity would range from 40, 000 |
pounds to 50, 000 pounds. In an operating mode based

upon full functional integration of the MOL mission pay-
load and flight vehicle system the required discretionary
payload capacity would be in the 25, 000 pound to 35, 000

pound range,

3. 3.3 Space Based Operations
A th}rd potential mode of future operation, contingent -
upon availability of a national orbiting space facility in
“.-m"aar polar orbit, would entail operation and support of

o

a MOL module from the space station, either directly

o or through use of orbit-to-orbit shuttle vehicles.

Possible advantages of this operating mode are presently

unclear,

+

Studies Needed

The impact of MOL requirements on detail selection of a future
multi-user national space transportation system is expected to

be profound. Additionally, the potential future availability of

" a low cost flight system could exert a strong influence on the

direction of‘MO'L near-term follow-on program plans. Extensive

and in-depth studies are required to assess the relative utility

.of the potential flight systems to future MOL operations, and to

place them in clear context with current MOL evolutionary growth

concepts.

- 22 -
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4.0 IMPORTANT FACTORS IN POSSIBLE MOL/STS DECISIONS

4,1

Timing Considerations

Under.the most optimistic circumstances which might attend
development of a future National STS, a hiatus in manned
military space flight of three to five yearé would follow the
conclusion of the currently programmed MOL flights, This
gap is illustrated in Figure 11. Since it is clearly in the
national interest to continue the MOL reconnaissance mission

during this period, a minimum MOL~continuation budget

requirement of 400-500 million dollars per year can be predicted.

The forty-five month lead time associated with any MOL follow-on
alternative indicates that some funds for such commitments must
be allocated in FY 1970. These considerations, taken along with
the evident trend toward reduction of space operations funding,
would appear to limit any incentive for MOL consideration of

advanced space transportation system development at this time.

4.2 System Cost/Coverage Considerations

Ty

&

HANDLE via' BYEMAN
CONTROL SYSTEM ONLY

Figure 12 furnishes d brief description of the flight systems which
form the basis for Potential MOL Program Alternatives Cost
Summary c.ontained in_Fig.uré 13. The latter figure displays

total estimated additional MOLV costs for nominal ten year
operational programs.in terms of percent of annual orbital
coverage time desired. Fliéht systems included for comparison
are the three MOL evolutiona‘ry derivatives and three generic |

candidates for future space transport applications. All estimated

i
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costs include development and operation at a launch rate defined
by the indicated coverage requirements and by the flight system
characteristics. Payload integration costs are included in each

system estimate.

The system cost summary shows that the most economic operation
for coverages up to two months is provided by either of the

integral launch MOL derivative systems. For coverage require-

‘ments between two months and seven months per year, the MOL~-

derived resupplylsystlem is least costly. (The reuseable resupply
system is exclude& here due to high development cost.) The
advanced reuseable system concepts would provide the most
economical operation only if near-continuous orbital coverage

over the nominal ten year period were the criterion.

It is clear from the cost summary data, however, that availability

of an advanced transportation system at limited acquisition cost

to the MOL could result in future significant operating cost

savings across the entire coverage spectrum. Therefore, MOL
requirements should be given full consideration in system
formulation if a National space transportation system development

is authorized. .

CONCLUSIONS

5.1

MOL is a viable and unique program which will develop the
potential of man's contribution to current and future military
space objectives.

. - 24_
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5.2

5.3

5.4

5.5

5.6

'%E&m DOR'AN giFg;lzog-éoztu- 69 | :

The MOL system forms a keystone upon which DOD space goals
for the next decade should be constructed. As such, it merits
high priority funding consideration with respect to competing

National programs,

The MOL System has growth potential to achieve a '"'general
purpose'' multi-sensor capability. A wide range of realistic
future missions can be achieved with minor modifications to

the basic MOL payload.

The MOL flight system elements can be operated in a variety

of modes consistent with future DOD mission demands, improved

‘gperating economics, National manned space flight goals, and

early availability requirements.

Deployment and operation of MOL mission payload elements
with proposed reuseable space transport systems of the late
seventies time period could offer significant reductions in

annual operating cost.

In view of the available, well defined near-term MOL growth

options, and of the stringent current funding environment, it

“does not appear justifiable for the MOL Program to consider

sharing development costs for a future space transportation

system. This conclusion is amplified by thé'funding commit=-
ments requ-ired to ensure»continuation of the MOIL reconnaissance
capability in the post-baseline period.

- 25 -
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5.7 A study is needed to define MOL follow-on requirements in thé
context of manned and unmanned MOL evcl)lutionary‘ systems and
of the program impacts which would result from potential
availability of a National Spaée Transport Systém. : Sc0pé
and depth of t}}e study should be such as to permit formulation
of a comprehensive manned military space plan, including
deﬁned‘ responses to a range of possible National decisions

for future manned space systems.

-_26}-

_DORIAN



swishers
Line

swishers
Line


ATINO WA ILSAS TOUILNOD

\ anyg

FUNLDONYLS ADY0d "Jdd R "JI40

|
ll
.l
. Toe— L
~~

—

TOMLINOD SW¥V ||~
IONVITIZANAS NVIDO

-

-
—

INAWTS VNV SISTHD

-

-
-

FAONVSSIVNNODAY "TVHANTD

ONILADYEVL
(IONADOITIAILNI DINONODA)

HONVSSIVNNODIY TVDILOVL
" dONVSSIVNNOODHY DIDEFLVYELS

HONIDITTAINI TYOINHOAL

SINIWITH NOISSIIN

(‘IN "N 00Y > U = 02

"NVIUOU fmdrabSta=

INIANJOTIAZA B LSEL AVOTIAVd 'L¥0d4ddNS

/NOILVDIAVYN ‘OFddd
IWINOD aNVvE-TdIm
DONIDNVY YASYT

DNIMAIA dF LVEDILINI
SOILJO-0u1lDITa A

W14 TvIiDdads A

LHOIT/ANVIL TVDOd .
LE<C'A0 A HLIM SOILJO & ‘HIIM QIINIAWDAV

mwthwm

NVINITAD VIA ITANVH

SINAWATI

SNOAVA A TAISNAITA/ITAISNTIIO ‘NNY O
SaAvoOT1Avd TVYNOILIAAV

SADIATA LNINQOD/INITd @

sovavs I -

"SADIAEA J¥/¥vAVd

o7 SHAANINVN MOI AT? ©

DNTLNIOL
(IIDIHAA) 4+ OS1IV

®
©
(%]
o

SO H1Vd
[

_m,n.w,slmh:p 934y NIOL @

SOILJO UIADNVHNI NVIZOad/TOW

SINIWATI AVOTAVd

‘NOILVEZAJO ¥V10d dVAN)

\

NVIYOJ /= as=

XIN AVOTAVA/NOISSIN HLYVA dVAN dOd 68-5L61

-

Lz 98eg
AQ «Th7NC el nY o vvr

T 2dNDL3

804 03

SL0Z ATNM L 3gFa13Y
dV OdN


swishers
Line

swishers
Line


XTNO AUVMAUVH SSAW = wdVOTAVd,, . ATINO WILSAS "TOULNOO

. NVYWI XY VIA A TANVH
\ NVIUOJ /eyt
_ SINILSAS

DNILIOJdNS ANV
'SdT 000 ‘0OF ALTTIIVA VYD NOISSTIN ‘SADIAAQ INITH ‘AVY

ADNVITIZAYNS NVAIDO OL 000°s2> | (1IN "N 00¥>4) HLYVI HDIH ‘“¥4vavyd HLIIM Al -
TTOYINOD SINYVY “MOT ILITANWQD e HAHIADOL TA0dY .

' SNOISSIWN dA DN vAAV

B ouaav

dIAOUYAINI AVOTAVd
AIDONVHNA 40 °'J9dd ® II1 dNn0O¥D 40 -
JAILDASLEO SINANWATH dVOTAVd m

HIADYD m<- HIIM dIDONVHNA

avo1xvd mm.ﬁul
INTWIADVYNVN SISTED =0 54 AdVALdd

DNILADYVL . NVIHOd dADNVAAY
‘NNODHEY TTVHANIED : -
AONIADITTILNI DINONODH
‘NNODHY TVIOILDVL
'NNODIY DIDALVYILS

I

AONADITTHLNI TVOINHOAL

000 ‘8T~

(4

DNIDNVY ddsvT ©

S$DILJO-0¥LDATA
aa¥- YHANI
WALSAS STH MOT
WTII TVIDALS
NOILNTOSA Y
AQASVIUONI @

NVI¥YOd GADNVHNA

m

29 000
@000

o

WTIL TVIDAdS ©
NOILNTOSTY
AYVNTIIdd dISVIUDONI I

NVIHIOd dIAOCYJNI

I

HONAODITTHALNI "TVOINHOA L

ALITIdvdVYD (sdT) "1DOM ‘TN 'N 08 WOXU I 401040
NOISSIN TVDIdAL dvoT1ivd AONVYINIOIYAL , avoOTAvd
ad LYWILSH TAAILVINASTIYdT A
/ . SONIJINOYD AVOTAVA ANV NOISSIW TOW FTAILVINASTHIAY
v G102 A1Nr SY313ad
| o NVITHOd / L=35S : ‘mou_bu\&mnzomz
crone 822804 2 AMADLA


swishers
Line

swishers
Line


: Ad . Al
oV ‘g6 =1 ©

SNOILVYIZJO

SNONNILNOD o

AdY -¥e ®

AIY -3Ig1 °
T/d DSIq e

ATddNSEY SAVA 09 @ g dﬂy o
. Qb%r.w
WNIII-1 @ i &

Q06 =1 ®

T/d DOSIA 301 ©

SAVQ 0t @

WIII-1L ®

ANITHSVY TONW

Pg6=1t ®

" VA Y

06 =1 @
T/d DSIA Yol ° o '
SAVA + 09 @ T/d DSIA Y01 °
o
WYS ,021 - DAS L SAVA Sy~ :
1-0QTI-L ¢y NIIT-1 ®
SNOISSIWN dOd TVIINZILIOd YOJd FAILDIJASYHd WHLSAS AOE
' SLOZ AINC L
403 3

€ AUNDIA

\ERE
dd¥v OdN



- NVIHOQ/&sdorse / :
ATINO WALSXS TOYILNOD
- NVNT A€ VIA TTANVH
SATIN 06 SAVA 09  NOILVING AIFANILXT e
SETIN 0L B SAVA 0 LHOITA MOT ®
STTIN 08 SAVA S¥ TYNIWON ®
QIAOYAWNI  FENITEISVL | . |
NOILN1OSEY "IVDILdO HANLILIY Ad0IuAd NoILvdnd NOISSIN
. A _
4
i Qw —n|
-l (e
\_ 7
— e 7|

g/. _

-+
=~z - s \

WHZHEH\,OMQEH avoTliavd I
SHTIVANZAXE TVNOILIadVY [/

_

SOILSIYAIOVEVHD ANV SNOILLJO DNILVIZJO TOW II MDOTL ATLEISSOd

NVIYOd /=g o5Fe

SL0Z AT Sv313d

62 o3e.g

4 HN«DOH,m

MOHUTINOUddY OUN


swishers
Line

swishers
Line


. N 0g1$ ©

"IN "N 0L/08 p
SAVA 0£/G% /

i

ATd~MOT/TONAA +T1/d

:4400:

NVINOQ /& FOHe—

(X TI-MOT :
+ TONAA) Woot$ @

(-TOWNQE) Wo06$ ©

"IN N 0L/08 [

NVNI XL VIA TTANVH

“TW N 0L [°
NOILVYNg
agonazyg f

SAVd 0£/S5% |

I -

ATI-MOT/TONAA

Wi o

—

— ATI-MOT

X7INO WA ISXS qomazyh. .

(W¥SH 0002. /
(YO0 089 /1 _
SINAWNAAOUINI INCN 08 N/
WIII- L SAVA o€
. ST
W 05$ ©
ANTTASVE
‘TN °N 08 A .
SAVQ 0f p
R
“NdWI T1/d
TOW II 300714
IVIINALOd INGIWIAOUINI
Zd‘HMHOQ\ : SLGZ AN L

O

0¢ 23eg

S dENoOId

v313d
dddV OaN


swishers
Line

swishers
Line


. \ | . (SAvVd) NOILVINd NOISSIN

08 oL 09 - 0s oy 0¢ 02 01
{ i ] { 1 | i [
0
000 ‘01
e
W-'N 281 = Y y
Q 3
W'NO08 = Y ~000 ‘02

fom

1000 “0¢

-000 ‘0%

1 OdT / IIT NVLIL

N
==

pLOET ~ JTLVA HONDVI @

(TIAE) HONN VT TVEDALNI NOILVINA QAANALXA

000 ‘0%

STT - LHOIAM A T1OIHIA DNILIGHO

§10C ATNpA ISV

bSia)

9 TUNDIA
¥

NOHddY OdN



— , . BNITANVH TVIDId6 THaee O . _ ,
\i . NELsisowH o  SINEWADVIJTH/SIUVAS WILSASENS

0430

° <
TOYINOD TVINAWNONIANT O | WALSAS NYNL1I¥ VIVA ©
ONITANVH VIVA ANV SNOILVOINAWWOD O SITIVANIIXT L¥OddINS TAIT O
I WILSKS HIMOD INIEd  ©
/AONTUTITY TOYLNOD AANLILIY NOISTNdON¥d SIOV @
WHLSAS 190ddNS TArT  © : FTOIHIA LYOdSNVHEL MT¥D ©
SNOTLONN A WNO | . SNOIIONAJ A¥
TTOTHAA
IAddnsay
ANVId s ‘
NOILVIVJES ANV ozgonvﬂu\ A
Cin §eTe(0)) e
 DNIIIEEOS :
2 \\\1.«.\!.\-
(1 FsvHd)
WV INITISVE
TON ANITISVE -

dd¥ OdN

1¢ 98e L 3¥NDld

NOILNTOAY ATOIHFA DNILISYO SNOAZAANZT Y TOW ‘
DONITANVH TVIDIASS FH¥a399 a : . §10Z ATNM L 3293713


swishers
Line

swishers
Line


R e s

NVIYOQ / FH¥295—

SINAWITH NOISSIN TTJILTINW JOJ TVIINILOd ®

OY¥H QADNVAQYV ¥O AADNVHNI

CAVIX T < AT ONILVIAJLO WINO

(SXVA 06/09) NOILVIOY MAUD /X TIINSTYE

...nmzzﬁzzn YO AANNVN A
SNOILVIZJO SNONANIINOD ¥0O INFLILINYAINI

S
L [ \

s

- ITNTOW NOISSIN HDNILIFHO hall B = ATDIHAA ATddASHY — 3

X"INO WILSAS TOYINOD .
NVNZXE VIA ZTANVH \

—-
J',,»

- — — % /
.\z N

SOILSIEILOVIAVHD ANV SNOILJO DNILVIEZJO TONW T HND0Td TTHISSOd

N VIYOJd /=S

2¢ 93vg

8 TYADII

A0

§10Z ATNr LASYI 13
HddV ON


swishers
Line

swishers
Line


NVIHOQ{ESdoms

%AZO EMBWNw AOM.HZOU

HOUVISTY STVIMALVIN

ININWJINDIA ANV SLIADNOD
DNIMALDVANNVIN IOVdS-NI

: SINIWITE SNOAVAM
DIDHLVYLS ANV TVIILLOVL

SIWNHLSAS NOILVIINNWWOD

ININWJINDA
mZMHm%m HITITTILVS QINNVIAND

SIWHLSAS IDNVSSIVNNOODHEY
SWHLSAS IVAVYE QIDONVAAVY

ININWJINDA ANV SLdIDNOD
HAONWNILNIVIN 3D2VdS AANNVIN

[+

ADIATA ALIAVYED TTVOIAILEV ©
SYOSNES AIWONOYLSY O
SHYOSNES SIDYNOSIY HLYIVE ©

TVOIAINOIG NOILVENA DNOT ©

(AMY) W 052%
(AIY) WO05$ q/N A

ATY -TNNTOA
SSTYL 3T 'ND 0001

ATY - TINATOA
SLSOD e SSTWL LI ‘0D 00L2 )

\

NVNIXL VIA ATANVH
TTOAD ATdJNSHY 06 OlL 09 o
(AYY) WOTT S W-III NVIIL ®
(ATY) WeLt1$ q L

NEHW OML o

4

SgT 006 ‘g AYY | FAWNTOA o
sg1 00002 @ AIY / AMOLVYOdVT YVIX INO ©
T/d XEVNOILIYDSIA o NAW dN0OJ e
.+ AWM ATY
\__/ \ e
A7ddNsay e
NWOs1$-291$ q A WIINVLIIL e
(AVA 06)INSZ1S "IOA'SST U4 "LA°ND 0001 e
(Xva o¢) W69% d/N A SAVd 06-05 e
S1SOD ©

J./JV

5gT 052 ‘b AVA 06 A

\

vu

SET 000 ‘11 Ava og p

T/d AIYNOILZYDSIA ©

HONAVT 'IVADIINI @

SISHL TVINIWJOTIAZA AT19ISSOd

SOILSIYELOVIVHD HTDIHIA

(@Im ‘ 06 =1 ‘TN N 002)

\_

NVIHOJ [F5Eee—

(VSVYN/QOQ) SIdIDONOD NOILVZITILN .adA49 LSAL, TON AVILNTLOG

g

Tl

€¢ 98eg

6 ENDIA

10z ATNE Y/ 38Va13y
g=RodddY OuN


swishers
Line

swishers
Line


N e - QU e NEN L3y~ QvOUxd 330¢SIa - /

4#) &14-1 : TEvISNI v . 38v2SN3Y NON _ ,
2 SLAZONOD TYOHI* HONNYT (ONVASY— WIIL- e WL Q3 Ol ) YNIOV /BT REL —
b e o L0 A1 RIS T oS soman (GIncon e/
_ Gu31SAS  NOISSW  Q317=23iND) : 2 2 xo Ak
i DISHOT  AdaT33d) NOSSIA SNILIGEC) -_— ’
_ TRT She WO ger] A0 a| AIAN YA NS
. _ E il
157 Inf Ve . I

fi |
j §

1

_H-

/ ‘I i ;’ ..
¥
\

— e —————— .
Y

217276}
WEe—-
i ——— N
\
1
|
T T TS~ NOLYVLS QWIH3A 2151901
. D — y — ] 4 - ——
o T T v mmMU SHULIBYO) ATO
.c EN N e ———— %
T

. (GINTT NCISSIN . ' .
- ONILIEED ONIMIANINYA) . .
. ARON - §1L02 ATNr L 3SYy313d
: S1a=00h00  IMUVHICO OV SHELSAS  1HONd  TYVLANILCE ¥O4 a3A0Y 04N

NT STIYNNT T




ATddNSIY AASYd ADVdS -
SSAN/SLS A LVIDALNI -
XTddNsa¥ gasvd HLYvA -

v TOW AADNVAAY

V WALSAS NOILV.LYOdSNVIIADVdS
= .

. 3-3 _ TOW II 10074
_ TOW INITASVH

5

- god - 10N e

ATLLAHS SOILSIDOT ADVdS

s T T T T — e — e = —— ——V/
.Ad.l!o.fL p— v o NOILLVLS ADVdS ININVNYAC -INAS
{ /w/. : — o NOILVLS ADVdS WIYHHLNI
CoL T . dvy
| noyspen o — NOILVIOTdAXHT ¥YVNNT .
T708 ¥ 62 1 82 1V 22 192 1 gp ¥V w21 g2 1 207 10 Tor 1T 691 AD VSVN @

(696 1)

JAILDIJSYId DNINNVId SWHLSAS ADVdAS AQINNVIN

i . . 11 2d00Ld ' 5102 ﬁiﬂmm
. : _ d404 ddv OuN




(FT19VISNTY A TTINI 4O ADVIS 2/1 1)

WILSAS NOISSTN A LVIDAINI - SWI
FIOIHIA XTddNSTY ITIVISNTY - A¥Y XTddNSTYH

ATDIHAA ATddNSTYE ININFID - >MU X1ddNsdd

HONAVT TVEIDILNI NOILVINA AZANILXYT - TIdF

TOW NOILVYNA AIANALXA - TOWAT

WHLSAS ETOIHAA

_ 09
TTOXD U/H
| . AVA 06 ® UK T
, . ATDAD ¥M/¥
—T13 - AVA 06 ® HX T
r T o= o +09
R N T
NOTLVENDIANOD GAival
| NOILVYNQ
LIGYO -NO

SHAILVYNYI LTV WHLSAS LHOITId NVvED0Ud TOW TVILNALOd

' SL0Z AINP L ASYI13Y
‘ ¥04 0@ ddy OuN

ZYAININOT T



o e . o

ATINO W LSAS TONINQD

NVI1:HOU / frtrrtiy

% = ADVIAAOD LIF¥0-NO

| 1 T T T T | T

T

NOILVEDAINI AVOTAVA
JANTONI S1SOD T1IV

e ———————

(genE¥ T10d) SWI

(SNOILVYAJO JO SUVIX 01) ,
KOVIWINIIS SIATIVNEI LTV NI LSXS THOI T TON TVIINT TOd
. NYTHOU / #5256~ S

0

or

NVNAXE VIA TANVH J o

001 06 08 0L 09 0s 414 0¢ 02 or 0

$
NOITTId
1S0D
WVED0¥d
TVIOL

5102 >.SMMN»\<Hmm
404 g3s@Gddy OuN

re 98-S

¢l dYNDIA

a

4

>


swishers
Line

swishers
Line


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42

