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I. HISTORY OF FORMULATION OF MM FOR WS 117L
In 1946 the Air Porce directed Project RA)ID. to study the feasibility of arti-

‘#loiel earth-oircling sstellites. A study was completed in May 1946 which concluded
that a large rooket would have sufficient performance to place several hundred pounds
of payload in orbit.l The following year, 1947, additional studies were conduoted
by RAND, which refined rocket performmnce estimates and gave further insight into
operational aspects.

In 1948, the DOD Research and Development Board approved Air Force sponsorship
of effort in the satellite field. At that tine, RAND was requested by the Air Force
to continuo‘inv-atigatd.ng satellites, with emphasis on possible uses of such a vehi-

~ cle, and recommended appropriate satellite development programs.- _

During 19549 and 1950 RAND carried out comprehensive studies concerned with
satellite reconnaissance by means of television. Thess investigations culminated in
a Aetmsd report published by RAND in April, 1951, "Utility of a Sstellite Vehicls
for Reconnalssance". 2 ’

This report, which was principal]y concerned with a television reconnaissance
voh:llglo.,Adincnuod smong other things the, requirements for pictorial reconnaissance.
Canclusions. were that resolnf.ions of 50 to 500 feet were acceptable depending on
fhe type of observations to be made, and that ‘such resolutitona were possible within
the state of the art. Further, it was concluded that bomb damage assesament would
require reaélving power as low as 10 feet, which would probably be beyond tﬁo scope

" of the system, |
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From mid-1951 to March 1954, RAND continued intensive investigations of certain
critical eicmente of a hcoﬁm:l.ume satelliite. Other contractors snd sub-contractors
participated in this phase of the RAND progran as follows: .

1. Suitability eof television for satellite recomnaissance -- Radio ccipqntion
of America, | v ' |

2. Auxiliary power pia.nts for vehiele-horne equipment -- Allis-Chalmers Manu-
facturing Company, Bendix Aviatien Corporstien, Frederic Flader, Ins., and Vitro

'COrporJ.tion,' all oonducted' for AEC at Air Force request.

3. Attitude-sensing and control for an orbiting vehicls; teke-off guidance
system to place a vehicle in orbit -- North Aﬁcrican Aviation. -

- In March, 1954, the r-unlta of eight years of effort on the part of RAND were
presented in a final report on "Project Feed Back", as the program m‘thu; called,3
RAND stepped out of the pioture after presenting the final report, which included the
recommendatien that the Ar Force contime tho program on a full-scale basis,

Meanwhile, in the latter part ef 1953, the Air Force esteblished a Tesearch and
dmlopunt project at Wright Air Development Gmter for an advanced roconmiume
system, The project was assigned various numbers: Projeqt 409-40, Project MX-2226
and, finally, Project 1115, Undor this project, numerous studies were mtutod_ to
advance the state of the art in areas of impertance to a satellite. Various eon-
‘tractors and ARDG centers actively participated in the project. Critical technical

~ areas which were intenaively studied included: .nuglear, solar and chemical oﬁorgy
sources for auxiliary powu' to operate satellite equipment; component rclilbility
required for long-life satellite equipment; acquisition and tracking of the orbiting
vehicle; and data aoquisition, storage, transmission and interpretation. Also, ex-

tensive and continuing investigatipn of mil‘l.ta.ry requirements for the type recenﬁaiumo
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data ebtainable from satellites was undertaken as part of the project effort. Com-
prehensive studies were conducted and advice was solicited fram a1l knowledgsble
branches of the hﬁ Forces and the Central Intelligence Agency regarding the accu-
racies required for satellite reconnaissance data to be militarily. useful. A

The satellite reconnaisssnce érogru had not at this time entered the Air Force
administrative channels for establishing apociﬁc, formalised. requirements for and
undertaking an integrated development program leading to an operatienal weapon system.
During the life of the program, effort had ranged from the mere study of a feasibility
cox;copt in the very early days, through progrleuiwly more detailed state-of-the-art
studies of critical technical areas and engineering. analyses. Hom&, by 1955, work
conducted :i.n the program had resulted in sufficient information to insures

1. That militery requirements could be met for satéllite obtained reconnaissance -
data, and

2. That technical problems concerned wiith developing & militarily useful recon-
naissance satellite were not insurmountsble. | _

Ascordingly, USAF General Operaticnal Requirement No. 80 (SA-2¢) for a Strategic
Reconnaissance Satellite Weapon System was published on 16 March 1955, (TAB B). A GOR
is a torhal Air Ferce docupcni which states an Air Force operationmal need for a specific
weapon system. It is prepared and issued to.the ARDC by the Director of Requirements,
Headquarters USAF, Prior to issumce a aoﬁ is coordinated thrdughout the Air Sﬁai‘f and
with appropriate major air commsnds. The GOR established as the operational objoetifo
of the system the contimious surveillance of preselected aress of the earth to determine
the stetus of a petential enemy's warmaking capability. Tt called fer: - |

1. Pictorial resolution mfficiont to detect air.ticld runws and ICBM hunching
sites with an ultmte capability to de‘bect objects no more than 20 fect on a side;
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2, Plotorial data such that creatien of accurate topegraphic maps is possible;
3. A capability to deteot and locate electronic sources, initially in the UHF,
L and 8 froqu.ncy bandss

L. A capability te vicn cloud coverage over a sufficiently broad area to aid
weather forecasting. ‘

The GOR was followed by the issusnce of an ARDC System Requirement No. 5 dated
17 October 1955 (TAB G). BEy this time responsibility for the pre;grn had been trans- _
ferred internally within ARDO to the Western Development Division (WDD). Consequently,
the System a.quimnt"dimm the WDD to prepare a System Development Plan for
System No. 117L, "Advanced Reconnaissance System". | |

. A Development Flan for WS 117L was prepared on 2 April 1956 and forwarded te
Headquarters USAF where it was approved on 2 July 1956. Approval was followsd by
issuance of USAF Development Directive No., 85 for WS 117L dated 3 August 1956 (TAB D). .
The development of WS 117L procesded under these directives until responsibility for the
system was transfemd to ARPA by the Secretary of Defenses, and ARPA Order No. 9-58 was
issued for the progran on 30 June 1958,

In recent years, the progrsm has undsrgone iﬁcreuingly frequent reviews by both
military groups and scientific review groups. Gomrd]j‘ these groups were keenly inter-
ested in both recomnaissance requirenents and the capability of WS 117L %o meet these
requirements. - | |

The program was presented to the Reconna_:l.svsance Panel qf. the USAF Scientific
Advisory Board which published & report on 28 May 1956 (TAB E). This report made two
reccmmendationss ' o

1. . Vigorous support and expansion of the Rome Air Development Oenter experi-
mental evaluation of the intelligence parameters of the reconnaissance satellite.
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2, Immediate. concentration of the reconnaissance satellite effort om high.

‘resolution.image syatems aimed at the recognition of ground cbjects with character-
istic dimensions of 20 feet or less. |

In 1957 the National Academy of Sciences - ARDC Study Group on Research and
Development Objectives for the USAF established a .Joi'nt Committee on Reco@ssmce

which had the following membership:

Joseph V, Charyk, Chairman
Samuel Batdorf
. RMichard S, Cesaro

W. J. Harris, Jr.

E. Rechtin

The report of the study groupl d:l.scusseé, among other things, the reconnaissance
mission and reconnaissahce capabilities of sq.teilites. Excerpts from that portion
of the report are included under TAB F, The committee z;eport mqkes this recommen-
dation with respect to satellite reconnaisaance:

"The reconnaissance satellite is the only system that is capable of

accomplishing the complete recoﬁnaissance Job. The system appears

to be within or close to the present state-of-the-art and can uti-

lize booster units from the '107A program. It is recommended that

the earliest possible development of a. reconnaissance satellite be

pursued with vigor#,

-

-~

This decumen! conlolns mmwmwwmamwammmmdm ionsge Lews, Title
8, usc.soa 793 and mﬁoms-lulﬁumdwﬂﬁluuv oy

i
i
S
:



II. Considerations and decisions leading to the curremt appreach.

Thers ‘are two underlying considerations to the W3 117L RD program which
should be kept forsmest in mind in examining how well the sy.tcnwi]l satisfy the
intelligense needs of the country:

1. The WS 117L will complement and swpplement, but not replace, other
intelligence collection systems and techniques. It must be considered as a very
productive and timely adjunct to all other sources. |

2, The WB 117L has two major un:l.qua characteristics which sets it apu'b
from all othor collection systems and lpoc:l.fiu its value:

8. It is capable of unlimited geegraphic access.
be It is capable of unlinitod time access.

Thess two £u‘lmru are fundamental and unique to 0.11 utcllito mtcn,
and pr&vido the two ingredients whioch are basic to the requirements for surveillance.

The operational requirements and goals stated in the various official docu-
mentation which utabnihod the program and vhich have provided program guidance to
date have boon interpreted in the light of the above to mean that thué important
unique festures should be exploited in a way which will contribute most to the over-
all satisfactien of tho' national intelligence cbjectives within the context of all
sources of intelligence collection,

A third very important factor which should also be kept in mind is that
the W8 117L j»rogran is in the very early stages of development, and the primary
effort is directed toward developing in an orderly and timely way the capabilities

which will eventually acconpl:llh the operational goals of surveillance through a
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system of multi-satellites having mixed sensors. The RD program required to achieve
this survelllance cepabdlity covers a period ef years during whish time the semsing
techniques will be graduslly evelved to collsct data in finer and finer deteil.
Ordinarily, such development would be acoomplished cospletely within the AR frame-
work and would result in a first operational system a mmber of ydarl after 1nit1- V
atien.. It is rocog:iud howsver, that WS 117L BR&D &tort ean preoduce u‘a by=product
of its development testing, intelligece infermation of great value to a number of
ntbioni.l aﬁono:\.u. ‘.l'ho:o.forc, the development program has beea planned to nake
maximum beneficisl use of the reccnnaissance data collected during the BLD phase.

The point here is a cauticnary cre of not judging the worth of the surveillance
system being develeped cn the basis of the early intelligence by-products derived
from testing. This is a completely mew medinm and, at least Mﬁﬂ.ly, requires
carefully controlled experimentation with incremental improvements which will eveatu-
ally result in the more complex, higher resolution systems required for surveillance.
Development consideraticns must be kept parsmount during the development program if
we are to achieve a true surveillance capability in the shortest over-all period ef
time. . _

In the spring of 1955, design study proposals were solicited from selscted
contractors from industry. The number of sources solicited was limited by the desire
to maintein a secure program throughout the design and developmernt program, Since
the ultimate purpose of W3 1I7L is to collect snd disseminate intelligence infor-
mation, the capability of the prime econtracter te provide an sir frame and ongim did
not need to be the sole guide as to the {ype of contractors selicited. Therefore,
those solicited were Lockheed Aircraft éorpor_ation, Radio Corporation of Americs,

Glenn L. Martin Company and Bell Telephons Laborateries. Bell Telephone Laberatories




O e
declined to submit a propesal.
The three cantractors condncted Design Studies between June 1955 and
March 1956 and submitted these to the WDD. By special order no. 6 dated S March 1956,
WDD appointed an Evaluation Board to roviqw the design studies. Board members were:
' Colonal V. H. Baynes - Hq. ARDC
_Lt/Col R. G. Holub - Hq. AMC

Commander R. C. Truax(USN) WOD
Lt/Col W. G. King - WADC

Lt/Col V. M. Genez - Hq. ARDC -
1lst It R. S, Washbum - Hq. AMC
Hr. R. 80 Blocklr - Hq. mc

The evaluation board completed the review and published a report on /’
20 March 1956.5 The board was aided by a Technical Advisory Group, ccmposed of
scientists from WADC, RADC and AFCEC, and by an Air Materiel Command Special
Evaluation Gronp. |
' Proposals wers rated by the board on a basis of 500 points for Technical
Evaluation, 300 pointa for Development and Production Aspects and 200 points for
System Msnagement Potential. All proposals were found by the board to be acceptable
but the degree of acceptebility varied considersble. In the opinion of the board,
the Lockheed proposal received the highest overall evaluation rating, as well as. the
highest Teohnical Evaluation rating. It was on this basis that Lockheed Aircraft
Oorporaiion was chosen as prime contractor. j
The following factors were considered in selecting the camera design for
the first engineering test photo system:
1. Thers are serious weight, cpaco and auxiliary power ]Jnitatim in the
early flight testing phuu due to the power sources that are avallable, i.e., silver
| ginc batteries. ' Battery power will eventually be replaced by either solar or miclear
powered sources as they become availabls. These sources will greatly relax fhe

o . -

dfo:llnth Ihlldﬂduvnhlu&o-nul  of the Espionage Laws, Title
ll UJC. s-dl-m.urn mm;lah-ulmldludvlkilnm ‘.‘.mkmhlﬁ'




stringent weight limitaticns imposed on the early photo system design.

2. The development tine schedule is very short to achieve a relisble,
light weight, autematic camera processing and resdout system with proper ground
resolution, |

3. The following major characteristics led to the selsction of the strip
over the shutter type camera for the first series of testis:

2., Field of view: A strip camera covers the ssme ground swath as a °

frame camera with a lens covering a narrowed angle. This simplifies lens duign,_
particularly at the high resolution values required. |

b. Depth of Focus: The 100 lines/mm resolving power of the system

- requires that the depth of foous be accurate to .00l inches. It is mmch easier and
simpler to maintain this tolerance along the line of the slit ‘Ehan over an entire

square format.

c. -Shutter vibration: The vibration introduced inte a camera gysten
by a shutter is a degrading factor upon the resolution.
Simplicity of Operation:  The continuous film drive of“a strip

camera has 'inherently mors reliability than the step and repeat process of a frame
camera. 3ince imago motion compensation is necessary the film must be moved at one
speed durj.ng exposure and another speed for re-cycle of a frame camera. 'l'h:l.s_ would
introduce complexity and lower reliability. | |

The undesirable characteristios of shutter cameras can probably be coped
‘with in t.ho- progressively advanced camera versions whers more develomment time is
avallable and the weight of the package can be increased. |

Simulated photographic intezprofatlon snalyses have been conducted peri-
odically throughou'é the life of the development. Trained photo interpreters

Bt e
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participated in these studies. The results of the studies are smmarized in
Figure 2 for 17-foot, 33-foot and 100-foot resolution.

The Ferret Subsystem is also being designed toward the leng range geal
of surveillance. The early phases of the system provide the basic framework for
all of the future improvements and jd.ll do seme things which mo other present
ferret system does, i.e., intercept and regerd fut mmbers of intercepts, rapidly
process these data and rolq informaticn to the greund, all sutomatically. Initially,
the sensitivity and cov;rage of the system limits its over-all by-produet use, how-
ever, modifications already undsrway, give premiss of considersble improvements.

The major objectives of the ferret subsystem, as they relate to n;o.tional
electronic intelligonee"objectd.ves, sre shown in F:I.gufu 3 through 7.
III. Current Status of Visual and Ferret Subsystems.

vuui_ subsystem equipment in develepmental modsl configuration will be
tﬁo six inch system cap‘able of resolving 100-foot objects on the ground. A study
concerning locational accuracies of data frem the initial visual subsystem has just
been completed by Fairchﬂd Camera and Imtrumnt Corporation under Contract No.
AF 30(602)-1755. COnclusions of the study are based on the assumption that presently
-expo_ctod accuracies will be met in the vehicle altitude and location in space as well
as in system design., Equations have been formulated which make it possible, with a
single picture, to locate any discrete point on the received £ilm %o & CEP of 1500
feet, with reference to the North Americsn datum. This acouracy can be further
improved by statistical treatment of multiple locks by the satellite at the _sim
roint and by reference 'to collateral geodetic daﬁa. |

Lockheed has been asked to investigate the imclusion of longer focal
length lenses, possibly 18 inch or 2 inch fecal length, in the early ‘nhicleAl.
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The longer lenses would provide more R4D information as well as supply a closer
look at areas of interest which have already been covered by 6-inch photography.
In addition, studies have been underway to sort out the problems and design a.'
6-inch cartographic camera system. T-o do precise mapping, howsver, some mnajor
changes to the system, such as optical tracking and/er non-electrioal readout
(£11m recovery), might be reqm.red. These are presently being looked at. TV .
techniques are also being explored for applicability. (TAB @)

Modifications presently plarned for improving the first ferret test.
system include efforts to do the items listed below, not necessarily in order
of priority:

1. Include CW indication,

2, Increase frequency coverage above 18,000 mes. ' .

3+ Increase acouracy of pulse width (PW) and pulse recurrense frequency (l;;li‘).

ke Include a low frequency analogue recording capability.

5. Provide a technical intelligence capability by discerning modulated
- PW and PRF. ,
| 6, Instrument for signal alarms of a pre-set combination of selected
frequency, W and PRF, -

7. Provide for stop-start scans, ' ’

8. Improve technical intelligence capability.

In addition, new systems will be evelved to sense and record activity indi-
cations, provide H. F. video analogue. systems, and provide better lecation schemes,
Hazw of the modifications will be stresmlined to be responsive to spoc:l.fic requirements
and short develepment time demands are pa.rt of what is commonly referred to 1n the
Adr Force as the Quick Reaction Capability: (QRC) technique,

d
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IV. Recemendations for Program Redirectien,

There are no recammendations for redirectionef the technical appreach
Yo the program. It is believed that the development philosophy applied to this
program is one which wili give this country a satellite surveillance capability
in the shertest posaible 4ime end which will, at the same time, provide presently.
wnavailable intelligence information to national agencies early in the development
program, | |

In tho course of arriving at the current technical approaches for the
visual and fmt subsystems, many promising imprwqmtl or more lophilticatod
Spproaches, to sensing functions have become apparent. However, snch improvmts
would requiro additional mto-ef-tho-art work which can enly be supperted with
‘l:l.ynited effort in the Present program because of funding restrictions. If it is
considered desirable to increase the effort devoted to obtaining improved sensors,
additional funding would be required in the program,
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2. Lipp, J. E., R. M. Salter and R. S, Wehper, Utility of a Satellite Vehicle for
Becennaissance, The RAND Corporation, Repert B~ s _ :

3. Ilipp, J. E. and R. M. Salter, Editers, Project Feed-Back — rt
The RAND Corporation, Report R-262, . s & volumes -

k. H, J. W., Editor, Comittee Repc
Dm b L t %

5. rt of Contractor Evalustion Board, W8 117L, Hq., ARDC, Western Develomment
B_‘%'ﬂ__muon, March 195 (JLCEET) _
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_ DEPARTMINT OF THE AIR FORGE
HEADQUARTERS UNITED STATES AIR FORCE
~ DIRECTORATE OF REQUIREMENTS

' GOR NO. 80 (8A-2)
AT 12 YEAR
DOWNGRADED TICALLY
INTERVALS: M7 A:'fT?-..,“::Assz . DATE: 16 Mareh 1955
pECLAF " :

GENERAL OPERLTIggAL HEQUIREMENT
. R )
A STRATEGIG RECONNAISSANCE &rn.mm WEAPGN SYSTREM {SBORETY
I. FURPOSE - |
This General Operational Requirement is in support of the Strateglo Systems

Development Planning Objective 1955-1970. It is desired that devel opment action
following this requirement result in a satellite weapen system capable of providing
continuous reconnaissance of the earth, {SECRET)-

II. OPERATIONAL OBJECTIVE -

The cperatienal objective of this recounaissance system is continmuous surveillamce
of preselected areas of tho)ur.t.h to determine the status of a potential enemy's var-

Pertineat Soviet capabilities will be sovared in detail in the GOR Intelligence
Summary, when published. Until that time the interin references are Air Intelligence
Studies FAIS 2-1, FAIS -2 and FAIS 2-3. —{CONF)- 4

IV. FRIENDLY ENVIRONMENT

A. QGeneral

It is desired that the satellite be launched from the continental limits of
the United States and monitored frem stations within the Western Hemisphere., —(SEGRET)

- B. Ground Based Facilities

1. PFacilities for launching this.system will be fixed semipernmanent type
installations, -(SBAHET) | | ’
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, 3. An intelligence center is required for seleoting, analysing and ste.
all reconnaissance information received from menitoring stations. —(3ECRET) :

V. OPERATIONAL EMPLOYMENT

A. Satellites will be employed singly oﬁr in mumbers to insure desired coverigo
of a selected area within a given period of time. {SECRET)—

B. The satellite will be optimized for daylight visual coverage operations over
enemy territory; however, there is a requirement for cbtaining this type of infor-
mation at night and through weather. Additionally, or on an alternate load basis it
will have a reund the clock electronic interoept capability. , ' ‘

C. This system will be used to obtain vigual data of various scales and thersfors
the time required for complete coverage of an area will vary. Weather veiling of
surveillance areas may prolong this time period. - SECHET)

VI. LIMITATIONS OF PRESENT SYSTEMS
“ .
_ Present piloted airoraft reconnaissance systems are limited as followss .
A. Inability to provide continuous surveillance. (GONF)-
B. Vulnerability to detection. oo
C. Vulnerability to countermeasures. <qoNR)
ViI. OPERATIOML-PERFOMGIQAIBEJM COMPONENT)

A, General

' : The following design aspects are of Prime importance and must be given speoial
consideration if the final product is to.be operationally suiteble: -

1. Relisbility and longevity of all orbiting components.

: - 2 A means of storing intelligence data until the vehicle is within secure
communications range of monitoring sites.

3. The capability for alternate payload sebstitution j:rior to launching, (SECRET)

B. Choice of Orbit and Inclination. Angle

1, The altitude and inclination angle of the satellite will depend on the
intelligence requirements of the specific mission,

2, The inclination angle should be selective through 90 degrees. An angle
providing the most adequate daylight coverage of the USSR is desirable. —(SECRET)"

21
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" 0. Quidence and Altitude Control
——=" 21C A llluds Uontrol

Guidance and altitude centrol equimment must be designed so that the orbit
shape and this vehicle's vertical plane are sufficiently stable to provide acceptable
pictorial intelligence,

D. Resolution

: The necessity for high resolution target portrayal requires that equipment
utilised for this purpose be capable of resolving detail to deteot airfield runways
‘and intercontinental missile launching sites. An ultimate capability to detect
objects no more than 20' on a side is desired, (SECRET)

E. Ma and

Pictorial data collected should be such that creation of acourate topographic
maps is possible, _(CONE) ‘

F. Electronic Into]ligonce

A capability of automatically detecting, recording and transmitting electro-
magnetic data of selected frequencies must be provided. Initially, coverage on the UHF,
L and 8 frequency bands will be acceptable. Sufficient data should be transmitted to

permit location of source. (Reference VII A.3.) .

G. Weather Observation
—_— iservation

A capability will be incorporated into this system to view cloud coverage on
a8 sufficlently broad basis to aid weather forecasting. (Reference VII 4.3.) {eoNF)

He 8Self Destruction

Provisions for self destruction will be meorppratod into the satellite. (cone)-
VIII. AVATLABILITY

This system should be available to operational units in 1968, ~<SEORRT)—

/8/ George E. Price

/8/ Gabe C. Haicins ~ GEORGE E. PRICE

Maj. Qen. USAF

. GABE C. HAWKINS Director of Requirements
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AIR RESEARCH AND DEVELOPMENT COMMAND
Post Office Box 1395
Baltimore 3, Maryland

SR No, 5
17 October 1955
ARDC SYSTEM REQUIRRMENT '

1. DIRECTED ACTION
Submission, upon request, to Headquarters ARDC ( Western Development Division)
of information necessary for the preparation of a Develomment Plan by the follow-
ing participating contgra is directed:
a, Wright Air Develoment Center.
be. Air Force Oambridge Research Center.
o, Holloman Air Development Center. . |
d. Bome Air Development Cemter OECLASz:r~, 7 AliTOMaTCAR |
®. Amold Engineering Development Center, l'
f. Air Force Missile Test Center. ,
g+ Air Force Perﬁ_onnel and Training Research Center.
(UNCLASSIFIED)
2. GENERAL TNFORMATION
a, Titles (m:isn:ﬁ;) Advanced Reconnaissance System.
be System No: 117L | | \ .
0. Respensible Agemcy: Headquarters ARDG (Western Development Division) is
responsible for preparation of a System Development Plan based on the requirements
contained herein in acoordance with ARDCM 80-k, dated 1 July 1955.

d. Target Dates:
(1) Submiesion of System Development Plan to Headquarters USAF: 1 April 1956,

This SR supersedes SR No. 5, dated 29 November 1954, title, “Advanced Beconnaissance System.®
WDTSR-58-4E)

mmua-um;mm hmmuuw&m“hmdm Laws, Thle
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SR Noo 5

(2) Operational time period of this systems Prior to 1965 through

8. Participation, Coordination, or Interest:
(1) ALr Materiel Command - ().
(2) Alr Freving Ground Command - (P),
(3) adr Training Commend - (p).
(4) Strategic Alr Command - (o). |
(5) Air Defense Coumand - (c).
(6) awo, USN - (1).
(7) ¢/s, usa - (1).
(8) cma - (1),

f. Funding Information: Funds for this Program are oarried for FY 1956
under BPSN 2-1115, | ' |

g References:
(1) GOR No: 80 (sA-20), dated 16 March 1955,

(2) op I"orn‘613, title, “ldvanood Reconnai ssance System, Project No. 1115,'
dated 19 April 1955, RES: DD-ReD/A/119,

been generally accepted that, with the advent of the very high yield super weapon, stra-

tegic target intelligence requirements for efficient use of such a weaponr have become far
less detailed than heretofore; but at the ssme time, the requi.




to this type of Advanced Reconnaissance System leads one to ﬂa artificial earth satellite
wdoh, with its inherent capability for routine, long duration flight and its apparent
capabilities for the collection of reasonably detailed information from the surface of

the earth, seems to make a satellite system attractive for strategio and mational re-
cernaissance. —(SECRRT)- . : :

/

b, Objectives of the Advanced Reconmaissance System

As a matter of general guidance, the following may be considered the
intelligence objectives for the Advanced ho;nna:uuneo System: :

Advanced Reconnaissance System, ‘the engineering progression end Air Force aseeptance
should be from the lesser to the grester resolution, ' :

(2) The resolvable surface dimension detail should be of the order of
100 feet or maaller. A oapability of resolving detail to the degree that objeots approxi-
mte]ymttcnﬂuaidocmbo politi.nlyidcntiﬁodilthooptiminordortopoai-
tively identify enemy weapon launching sites and 8ssoclated astivity, If this objective

can be met, the many other intelligence requirements of larger surface ‘dimension womld
automatically be satisfied, .

(3) T™e volmme of intelligence delivered by this Advanced Reconnaissance
System will be staggering, Therefors, the system, in order to be considered cemplete, ’
must include a suitable associated data handling, recording, reduction, and filing system.
The earliest aceeptable system must have Provisions for sutomatic dats indexing, filing

(4) The accuracy with which points on the earth's surface can be located
by the Advanced Reconnaissance System should be studied. While grosser accuracies can
be acespted as interim selutions, the finer accuracies should be considered as the '
optimum and the geal for ultimate complete development. : "

(5) Thorough investigation of al1 possible means of 1lprwing the intellt-

gence sollection capability of the Advanced Recennaissance System; such as the application
of stereo techniques to the analysis and interpretation of telsvision images.

_(ma;z)_

- ..
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¢. Mission
(1) Te primary operational mission of the Advanced Reconnaissance System
will be to provide ploneer and surveillance Teconnaissance coverage

of the territories controlled by the USSR end its allies, The aystem
must be capable of obtainings , _

(a) Routine target, mapping, ploneer terrain, weather, and photo
intolligqnce data, - .

(b) Bomb danage assesament of high yield weapon strikes.

(2) An alternate and ce-equal mission for the Advanced Reconnaissance
Sntnld.llbotopmidondmn:uncontimau comprehensive
surveillance of the electronic activities of the U: Sk a8 a meang of
securing basic Soviet intentions s intelligence, and capabilities
intelligence. The electronic reconnaissance (ferret) system should
be capable of: - 2 o :

(2) Sensing coding, recording and ntrmnitting all significant
electranie eissions on both a qualitative and quantitative basis.

(b) The location of areas of high elsctronic densities compatible with
the resclution capabilities ‘obtainsble,

(3) Each mission carries a fim requirement for a suitable data h;
and processing capability bothl in the vehicle and on the ground,

d. Phnysical Characteristics ,
The Advanced Reconnaissance System can be described as follows:

(1) A launching base which will consist of all facilities and equipment
necessary for the proper launching of the satellite vehicle,

(2) A satellite vehicle which will consist of the following sub-gystems:

(a) Propulsion stage or stages necessary to boost the reconnaissance
Payload to its orbital altitude and once at this altitude to

impart the velocity required to establish the satellite on its
orbit, .

(b) Guidance end control equimment to (a) guide the vehicle from the
launching base to its: orbit snd (b) establish and maintain the
reconnaissance payload in the correct attitude after it has been
placed on orbit, ,

(¢) Reconnaissance equipment that prevides useable Picterial recon-
- naissance information for tranmssion to a ground receiving

M!mh&-ﬂmdﬁ:ﬂuhuﬂmldﬂuudlhm

Stotes in the meaning of anege y
'l,U.l.c.mm-ﬂm.hmluh.mdvﬂdhon"y.‘ ;:":t ’h““*'!uxmlmw




(4)

(o)

(£)

(g)

(n)

Tranamitter Squipment for trenmmissien of the collected recon-

naissance infomt:lon, transmission and reception of any other

Miscellaneous equipment required for the 'proper functioning of
the satellite; e.g., a transponder bescen to aid in the tracking
of the satellite by a ground receiving station might conceivably
be used, ' »

An' auxiliary power ly to previde sufficient power for all of
the satellite!s needs, _

Provision for self-destruction of the satellite vehicle upon .
ion of its operational usefulness, '

(3) The ground receiving station will consist of the following sub-systems:

(a)

(b)

(e)

(a)

—(SECRER)-
k. cUIDANCE

(o)

Beceiving equipment to (a) receive the transmitted' reconnaissance
information, (b) enabje vehicle trac » and (¢) any other infor-
mation trensmitted frem the satellite, o

Transmitter equipment. to tranmmit any required information to the
satellite, : _

Display equipment that will display the reconnaissance information
information,

@8 it is received and’ which can also be used for viewing stored

Other equipment that is roquired for the handling, interpretation
and dissemination of the rocomaiamcg data vthat is received,

&. Three parallel system design studies on the "Evmd Reconmiuince Systemn
are currently being. conducted under Task No. 21010, Froject No. 1115, The purpose of

This decument contai
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these studies is to determine whether a useful military intelligence system, utiligzing
én artificial earth satellite as & carrier, can be foreseen with sufficient definitude
- to indicate full develomment at thig time. Maxismm utilisatiom of these design studies
in preparing theSyotuD'evelopentleisdireeted. _

be In the artificial utollite We gee a platform which at the Present time
appears to be limited in its military usefullness to that of making ebservations or
relaying communications., This ig a vehicle gystem aingnlu-lylappncablo to use as a

- of assuring a maximmm milit utility and reliabili (since early models of the
Advanced Reconnaissance will undoub be unmamned) of the reconnaissance

sub-system; these factors will determine in turn the design objectives of the vehicle
mﬁﬁ'ﬁropu.ion and guidsnce sub-systems.

¢. Ome of the basic advantages of a satellite is its more-or-less unlimited
duration of flight. If we were to try to take full advantage of this flight duration
capability, it would be Becessary to achieve flight equipment relisbility far in
excess of that which is Possible today. There is a point at which a balance can be
struck between efforts aimed at improving the reliability of flight cempenents of the
satellite, and the economy to be realiszed from the extended flight duration character-
istics of a satellite, The system design studies directed herein should result in a

suggested optimum system flight time, for which in-flight components should be designed.

, d. In design of the Advanced Reconnaissance System, full advantage must be
taken of those components, in existence or under development for other systems, which
have application to a satellite-type vehicle system. Activity resulting from this

. directive must be fully coordinated, within ARDC, with related system developments to
insure that no unwvarranted duplication of study or design effort exists. Headquarters
USAF will undertake necessary inter-service coordination, :

The proposed test pProgram for the Advanced Recomnaissance System should be
oriented 20 as to maximige the usefullness of the test vehicles to the scientific com
munity in general, as well ag to satisfy envirommental and engineering requirements of
the Advanced Reconnaissance System, The System Development Plan should contain provisions
for the fabrication and leunching of ¥research laboratory models® of the satellite test

early in the system test progrem, with the first "research laboratory medelin launching
prior to 1 January 195 s if possible, '

sroject Ho. 1115 enoompasses state-of-tho-art ston ooy experimental hardware develap-
ment in the eritical component areas of the Advu;'gd Reconnaissance System. The ourrent
technical Program involves thirteen Separate tasks, carried ocut principally by contract,
This program was established to Provide state of art inputs to the system design studies;
fnlles: exploitation of the Project 1115 technical program should be insured in thig
respect,

This document contains infermation affecting the J of the Unlled Siotes within meanl Espionage Laws,
18, U.S.C., Section 793 and 794, the trensmission or revelation of whick in ORy manwer te on :::u’f”‘ .':n.:: is prohiblied by L-\:
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implies a date of operational availability for the Advanced Recornaissance System; as
well as information pertaining to its progress as a Weapons System will be classified
IOP SEORET. Other aspects of the Advanced Recomaissanee System program, including its
exploitation of the satellite, will be SECRET. _(SECRET) :

competence within the nation. This competence should be recognised and utilised when
required in a oconsultant and advisory capacity by the Weapons Systems Project Office
responsible for the Advanced ssance Jystem. Wherever posasible, civiliam
scientists who can contribute to the success of this project should be engaged in the

capacity of consultant to AEDC, and the results of their offorts made available to a1l
contractors on an equal basis. —(CONFIDENTIAL)-

6. PRIORITY

Preparation of the System Dev nt Plan directed herein will be carried
out wnder Priority 1A, Precedence II-3, ( )

/8/ Don R, Ostrander

DON R. OSTRANDER .
Brigadier General, USAF :

"/8/ John A. Gennor ‘ Assistant for Guided Missiles 8y

Deputy Cosmander/Weapon Systems
JOHN A, CONNOR

Chief, Program Centrol Division
Directorate of Systems Plans

- This SR is classified SECRED

205-1, par 23c,

o —
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DEPARTMENT OF THE ATR FORGE
» WIITED STATES ATR FORQE
DIREGTORATE OF RESEAECH AND DEVELOPMEYT

D. D, NO. 8

o Date 3 August 1956
~ DEVELOPMENT DIRECTIVE

. FOR-
(UNGL) WEAFON SYSTRM 1171 ADVANGED RECONNATSSANCE SYSTEM

1. This Directive is applicable to QOR No.‘BO, dated 16 March 1955, and te the
Development Plan for System No. 1ITL, dated 2 April 1956, approved by Headquarters
USAF en 2l July 1956, . ‘

.. 3+ FUMDING INFGRMATION. Because of fund limi tatiens, only $3,000,600 of FY 1957
P-600 serfes funds are avallable to your Comand to initiate this development, |
b. The above statements constitute a directive to initiate such developments. a8
can be supported with the above fund limitations, :

DOWNGRADED AT 12 yeap /#/ . L. Jetmson
OeECiAST - - MR 5200.10 " eolom 1, USAF
s/ BMK ' Deputy Director of mD
// . Otrig, DGS/Development
SPENCER 8. HUNN :
Colenel, USAF

Ohief, Progrsm Control Division
Assistant for Development Programming
Office, DCS/Develepment -

contolns information effect! the aoti ldchandlholllum Mhmdhm . Title
m‘u‘.ﬁmuﬁmm.hmul:?uhu:v:dhdﬂkh.h:ny D:u ouih *mumub".',m.




Rﬂid.on or GOR 80 (SA-2c) is Presently under consideration by the Adr Staff.
The purpose of tho rcvilion is to up-date and better define the requirements for
the various sensing tumtiom to be undertaken. It is cxpocted that, ‘when the
revised document is published, it will contain lddcnda for four separate nu:l.ng
snb-tyat-u, i.e,, vislul, electronie, inrrared, and a mapping and charting
subsystem, |

by law.




