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e the W 107A ‘Program promises to effectively solve the greatest single problem,

.- -namely, securing the required orbiting velocity of some 25,000 feet per second.

o These reductions now leave little doubt that the I:!J.i.tuyvgrth of a satellite
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WS 117L DEVELOPMENT PLAN
2 April 1956
UCTION

: The Air Force is eulminating seme ten years of study to determine the
military utility of a man-made satellite. In 1946 the nevly created RAMD group
was asked by the Air Force to determine the feasibility of placing a man-made
satellite on orbit. On the basis of the propulsion technology at that time,
RAMD's reply to this request was that such an operation weuld be feasible,
Thare was, however, ne determination made of the milicary usefulness of such a
satellite, RAND continued the studies and completed their "Peedback” Tteport,
as it becames known, in the spring of 1954, They concluded that the conduct of
visual aad/er electronic reconnaissance is the most promising military use for
an early ua~manved satellite vehicle, and their final report included a suggested
minimum pioneer visual reconnaissance system, :

Based upen the comclusiems reached in the "Feedback” program, the Air Porce
has been carrying on an extensive study program aimed at determining the magni-
tude and direction to be taken on a Development Program for a Reconnaissance
System utilizing a satellite as a Platform for collecting intelligence informa-
tion. This extensive study by the Air Force was divided into two primary
objectives: first, to establish that critical components of this satellite re-
connaissance system would in fact be attainable to perform the functions for
which they were intended; second, to ascertain if these components could be
successfully integrated into a working reconnaissance system. (SECRET)

To accomplish the first of the two objectives, a program of separate tasks
aimed at determining and advancing the state of the art as Tequired was initiated.
RAND, having recognized that critical areas exist, had initiated studies to in-
vestigate these areas and to solve the associated problems. The Air Force
continued RAND's werk and extended it to investigate other critical areas as
they were determined to exist. As en example, one of the critical {tems is that
of providing sufficient suxiliary power. Studies were initisted and are astill
under way to determine the feasibility and best method of providing sufficient
power aboard the satellite to oparate the reconnaissance equipment. WNuclear
reactors to be used as a heat source in the generation of electrical power are
being studied, as well as the possibility of utilizing the sun as a source of
auxiliary power. (SEERET) o

Studies have besn under way to determine the best method of providing
basic inertial guidance and attitude comtrol for the vehicle. The problems
associated with the Teconnaissance packages themselves have been given
maximum attention over the PASt seversl years. These include both the problem
of the visual reconnsissance using television and film and radiation or ferret
recomnaissance techniques. Tbe assecisted problems of radiation damage from
the nuclear reactor amd the problem of component relisbility under long un-
attended operation in the satellite’s environment also have been studied. Not
overlooked have been the problems of acquisition and tracking of an orbital
vehicle and the command equipment necessary for use with such a vehicle. (SBGRET)-

Page v - WD-56-00832
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Intreductien (cont )] 2 April 1956

during these studies, Participating in these Studies have been the labo-
ratories and research agencies of the Wright Air Development Center, Rome
Air Development Center, and Afr Porce Cambridge Research Center, and th
these agencies the individueal Study tasks have been functioning either in
industry, under centract to the Afr Perce, or as individual snd discrete
technical studies “in the house" of the hbcramto,. (SECRRT)

The second ‘-_jor objccﬁtn (the problem of integrating the varieus :
Componsnts both space-borne and Stound-baged into o workable recennaissance
system) has been attacked, (SRCRRTY

guide to the type of comtracters to be solicited. Those selicitied. were
the Lockheed Airerafe Corporation, the Radio Corporation of Amsrica, the
Clemn L. Mertin y and Bell Telephone Laboratories. It uu be

Since the middle of Juns of last year, the other three contractors
have been Preceeding with Design Studies. These contractors bave studied
the entire system, The objective of their studies has been to determine

ther o military intelligence System aimed at satisfying the national
intelligence Tequiremesnts of the future can be foreseen at this time with
sufficient definitude to indicate full scale development, and to establish

this development, The system was designated to have co-missions: first,
it was to provide phyqiographic ploneer and surveillance coverage of the

Page vi WD-56-00832
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: . N8 1171 _DEVELOPMENT PLAN v
Introduction (cont'd) 2 April 1956

USSR and its companions; and, second, it was to be capable of providing and
maintaining continuous and comprehensive surveillance of the electronic acti-
vities of the Seviet Russia. Involved would be a test program utilizing a
satellite vehicle. ) v : '

‘design studies, and from the vast amount of information that has been obtained
from the state of the art studies, has evolved the Weapon System 117 Develop-
ment Plan, (Sxceen) .

Page vii
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——— [ Tvve o nmwcar REPORTS cONTROL SYMBOL
RDB PROJECT CARD il
1. PROSCT TINE 2. scumiry 3. PROJECT NUMBER
(UNCLASSIFIED) ' ADVANCED RECONNAISSANCE WS 117L

WEAPON SYSTEM 117L

4. INDEX NUMBER| 5. RePORT DATE

- 2 April 1956
meumm _ 7. SUSPIELD OR SURJCT SUNGROUP 7A. TECH. OBJ.
‘Strategic Afr Warfare ’
tmm li.mmAn/u LABORATORY m/\v.o. NO.
Air Research and Development
Command
.+ | 9 DIRECTING AGENCY - -
| ‘Hq.ARDC -
Western Development Division ‘
10, movETING nmcv " 13. RELATED PROJCTS 17. Y. eouu. DATES
Hq Uusar | - " ' WS 107A - Y
— ' : WS 438L _ bav.
V1. PARTICIPATION, COORDINATION, INTEREST . WS 315A L}

‘| USAFP - UsN . OP. EVAL .
AMC-P CNO-1 . 14. DATE APPROVED L BTSN §)
APGC-P UsA . '
ATC-P c/s-1
8AC-C- Other 15. PmiomITY %

| _ADG-C__ CIi-f - I
”» o .
20. REQUIREMENT AND/OR JUSTINCATION

The Advanced Reconnaissance System described in this development plan is
designed to fulfill the uilitary requirement outlined in General Operational
Requirements. (80). SA-2C dated 11 March 1955 and System Requirement 5 dated 17
October 1955, stated in the latter document as follows: :

"Provide continuous (visual, electronmic, or other) coverage of the USSR
and satellite nations, for surveillance purposes. Timeliness of receipt of
the intelligence information is essential, with daily reconnaissance coverage
at high resolution the idesl. 1In consideration of the requirement for earlies
availability of the Advanced Reconnaissance System, the engineering progrenio:#
and Air Force acceptance should be from the lesser to the greater resolution."

The types of intelligence required, in ordér of f»riority are:

1. Strategic Warning; .
. 2. Enemy Military Porces in Being; : '
3. Enemy Military Stockpiles of Thermonuclear-Atomic Weapons;
4. Enemy Logistics Capabilities; :
A 5. Enemy Industrial War Capabilities.
22. a0 N o Ksr x | c
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¥8_L17L DEVELOMGENT PLAN |
DD Form 613 (cont'd) ' - 2 April 1956

Improved knowledge of potential enemy capabilities and intentions in
the above areas will greatly improve our sbilities to conduct peacetime
negotiations, to plan owr defenses, and to wse our weapons if the necessity
arises. (SEZCRET) - '

Information on the existence, deployment, and locatien of all targets
wiil allew for the Preparation of more complete strike data and thereby
improve the capability of strategic bombardment, (SECRET) ’

Ferret date will make possible the advanced development of suitable

Knowledge of the disposition and nature of defenses will enhance
penstration prebabilities, (SECREY)

Technelegical data acquired cem be used in the proper erieamtation of
U. 8. Veapen Systems (both defense and offense) and poasibly for their im-
pProvement. (SECRET) , _

Evidence of enemy intention te wage war will provide much needed lead
time for mobilisation of ferces, dispersal of weapons and population and =
an increased capability for detsction of attack, _

Specific warniag of cvirt aets, swoh as attacks wnder way, will .
allew for activatioa of defenses and counterblews (i.¢. WS$S 1074), and
will materially impreve chances fer swrvival after an initial attack,

(SECRET)

As & secondary requirement, the WSAF has required the prevision of a
satellite vehicle of Sreater payload potential than the Vanguard for
scientific jidtpheeey e (SEBCRET)

T
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DD Porm 613 (cont'd) 2 April 1956

2la. u:l.uug Characteristics

Operational vehicles will be launched from an appropriats location in
United States territory. An ICBM will supply the primary propulsion. (See
Figure 2). The ICBM booster will fall away on burnout, and an internal
power-plant in the orbiting nose section will supply the remaining propul-
sion required (4-8000 ft./sec.). The vehicle will ascend to an altitude of
about 300 miles, where a substantially circular orbit will be established.
Intermal comtrols will then arect the vehicle to the proper attitude, The
most common orbits will pass within a few degress of the poles. When the
vehicle approaches an area of interest, an internal timer will start the
sensing equipment. (See Figure 3). The signals will be received and stored
on photographic film, magnetic or electrostatic tape, or soms other appro-
priste medium. <{(SEERET)

The vehicle will contiu@ around the earth, and when within range of
a ground receiving station, will begia to tramsmit the recerded data. The
data will be received, processed and transmitted to the using agencies.

(szeRET)

The vehicle will then begin its mext cycle. These revelutions will be
repeated at approximstely 90 minute imtervals. Because the orbit is essen-
tially fixed in space, while the earth rotates inside it, succassive passes
over the earth's surface will be displaced by appreximately 22-1/2 degrees.
This offsetting will permit a single vehicle to view the entire earth in a
total time period which depends on the width of swath observed. Useful
operation will be terminated either whea air drag slews the vehicle te where
it plunges into demse atmosphere, vhen the slectrical pewer supply is ex-
hausted, or when failure of equipment takes place. Expected useful life for
later systems will be in excess of a year,

The erbiting satellite vehicles of WS 117L will be equipped with devices
for sensing and relaying te the ground reconnaissance information in the radio,
infrared, and visible regions of the radiaat energy spectrum. The data will
be received at a rate that will permit coverage of the entire Soviet bloc by a
single vehicle as frequently as once every eight days. (SECRED)

It is expected that the equipment will permit the following:

Piomser terrain and mapping coverage; ’
Collection of world-wide cloud cover and othar weather data;
Detection of new and hitherto umknown targets and verification of
known targets; . '
Determination of electromic signal characteristics;
Location of targets and defenses;
Collection of data on technological improvements;
Evaluation of military and imdustrial strength;
Monitoring of electromic emissions; »
Surveillance of enemy build-wp indications;
Warning of attacks under way or pending;
Assessment of high-yield weapons' damage;
Reconnoitering of military movements. —(SECRED)—
- Page B=3 WD-56-00832
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SECRET

WS _117L DEVELOPENT PLAN
DD Form 613 (cont'd) R 2 April 1956

‘The pregrams have been chosen and phased to meet two major dovolobunt
objectives: '

Systems in terms of the best balance between sarly availability, effectivensss
in performing the intelligence mission, and over-all econemy in terms of man-
{sacREY) _

2. Provide a stepwise series of recennaissance systems capable of cellect-
ing significant visual and ferret intelligence of bigh priority at the earliest
dates. (EBGRRT)- ’ .

Progrem I: Early flights will have as their primary ebjectives:
establishing feasibility of orbital operatien amd collecting basic environmeatal
data relating to the satellite operation. Also, there will be imposed the addi-
tienal objective of ARS component testing and collection of geophysical data of
interest to the scientific commmity in gemeral, (szcrET)

tion of 100 feet and s locational &ccuracy of one-half mile, Physical recevery
of exposed film may be attempted if this pProcedure shows promise of pPreviding
SE0RET)

Program III: This program will be a Pienser Ferret System capable of
providing frequeacy density infermation over Russia and Red China ia the .
range from 50 mc/s to greater than 18,000 mc/s. Emission sources eperating
above 1000 mc/s will be located te within 60 miles. (SECRET)

Pregram IV: This program covers the development of a large scale pheto-
graphic function with a ground resolution of abowt 20 feet. (SEOEET)

Iregram V: This pregram leads to the advanced Ferrat System that allows
for a mors accurate determination of signal characteristics im CW as well ag
pulsed signals. Less than £1fty mile wacertaiaty is anticipated in the leca-
tion of an isolated sigmal. (sECRET)

Iregram VI: Pregram VI leads to development of a contimweus visual
surveillance system at ground resolutiens of 20 feet or batter, wsing high
resolution televisien with video recording or with direct transmission;
film cameras with Pretection frem nuclear radiation uwsing shielding or bola-
type vehicles, te separate the APY and fila, as used with solar APU's; and
phototape or some other System with a temporary, reusasble image storage
medium.. (SRERET) ' :

Iam VI1: Program VII 15 designed te yield an infrared early warning
system to afferd centinuous detection of d.tcut't and ICBNM's, (SECRRY)

Page B-7 WD-56-00832
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- WS 117L DEVELOPMENT PLAN
2 April 1956
|

rem VIII: Program VIII consists of the developmant of a surveil-
lance type ferrst ai well a3 other specialised electronic Teconnaissance

systems,

DD Form 613 (cqnt'd)

Technical ts

‘ In view of the urgency of the program, it is considered mandatory that .
there be cencurreat research and development of both the satellite-borne
and grownd-based subsystems te insure ‘milli utility and system

It is apparent that im ordar te satisfy the requirement feor an early
flight demonstration, it will be necessary to maks wge of existing compe-
nents of predictable reliability. The development of the ARS is tailered
to make maximum use of equipments, in existence or under development for
other systems, which are applicable. (szcman) :

The centracters' desiga studies and cegnizant agemcies withim ARDC
bave determined the feasibility of utilizing other equipment within the
military inventery. Some axamples are: :

1. Use of a WS 1074 vehicle (Sse Figure 2) will fulf{ll the major
portion of the ARS propulsien requirement, Aa $M-65C (later 3M-68) will
be used as the ARS beogter en a minimum interference basis.

2. The all-imertial guidance subsystem of WS 3154 and a tactical
bombing inertial System scheduled to be availsble in time to be utilised
in the WS 117L flight test pregram. Components from these systems can be
utilised with a minimum of modification in the design and comstruction of . .
a complete all-imertial &scent guidance system for WS 117L.

3. Valuable envirommental data will be secured threugh Air Pores - o
Cambridge Research Center and other agencies. Requirements for geophysical.
environmental data will be Placed against the Vaoguard pregram. et

4, Acquisition and tracking radar equipment (1.e. AN/FPS-16), under
development within other systems, can be used for the ARS applications in.
the appropriate time period with minor modifications. S

T 3. Ter the early orbital tasting of the ARS vehicle, the enginsering
of Convair SM-65C Lauuch Pacilities can be adapted, with mimor modifica-
tions, te fulfill Ams TYequirements. This will sain time toward satisfying ..
the ARS mission, and provide additional flexibility in both programs in

that engineering-wise the launch requirements are similar. €] R

Page B-8 WD-56-00832
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WS 1171 DEVELOPMENT PLAN
DD Yorm 613 (comt 'd) ’ _ 2 April 1956

21c. - SUBSYSTEMS

1. Spaceframs: The vehicle subsystem will consist of the spaceframe
structure of the satellite final stage together with the mating details of
. satellite and beoster stages and including tankage design., The spproach
will be te design the vehicle structure to be compatible with the other sub-
- 8ystems and to serve as a complete structural framework for them, <(SHGART)

2. 2repulsien: For the Plenser systems, the Preject Vanguard engine
will be used and for the Advanced System a development program vill be
prosecuted as eutlined im the General Désign Specification. (UNCLASSIY IED)

o %‘-”-@: It 1s propesed te use silver-sinc primary
battaries for pionser vehicles and test Systems. The development of a
Nuclear APY and also.solar batteries will be_initiated for the advanced
systems. As a back-up and alse as 4 possible replacement for batteries,

4 chemical open-cycle APY may be developed. (BNCLASSIFIED)

s 4. %_m and ?g!l.: In carrying eut the develepment of this
system, e i pessib ¢ use will be made of axisting capabilities svelved
by previously spousered Covermmeat research amd development in the inertigl
field. Becanse of differing Yequiremeats, no guidance system curreatly _

A ,a"in"l.c i_l.i-.ili:tﬁl bylhi in the orbiting sectien appears to be the most
prowising appreach. -

1o cpieal Bscommaissance: The viewsl recemmaissasce systam vill ba

capable of:

(1). Detecting and lecating physiegraphic features ef terrain,
populatien centers, airfields, barbers and transpertation nets (the Pienger
- Systems will be designad te detect objects of 100 foot dimensions and the
Advanced Systems approximately 20 feet);

' - (2). Performing weather Tecounzissance with a secter width of
%ot less than 800 miles. sEcmE) A

6. Elec c Rec issance: Three electromic recomnaissance systems -
will be developed, providing Progreasively greater frequency coverags as more
powerful vehicle power Supply systems becoms available. The final goal is
& coverage of 40-40000 mcs. with Sccurate measurements of the wsmal signal
parameters of interest to analysts, (COMFIDEWTTAL) ,

7. Iafrared Surveillance: An infrared surveillance system for the

satellite promises to provide early warning againmst attack by msnmed aircraft
and ballistic missiles. Tt {4 Propesed to conduct an intensive feasibility

‘Page B-9 WD-56-00832
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DD Form 613 (cont'd)

2lc - SUBSYSTEMS (cont'd)

7. In!u:dd S-énilluu (cont'd)

sny associated development Program will be contingeat on the outcome of the
study, ¥or plamning purposes, however, this development plen includes all
cost’and related data covering the development and tasting of an infrared
surveillance versien of the satellite. (BECEET)

mat required for acquisition, tracking, command, programming, ground-space
data links, timing, telemetering and orbit computations. (CONPIDEWFEIAL)

The vahicular equipmant includes the buco-,-_tuupou.r. ineluding
"lost bird™ beacen facilities, the command receiver and associated time
Sequencing pregrammer the reconnaissance data transmitter, am accurate .
vehicle time standard, a telematering encoder and transmitter, and destruct
cireuits, —(COMPIDENTIAL) — .

The ground sites will be sppropriately located to provide adequate

coverage and data readout time for beth the test and eperatiomal phases

of the program. The following equipment will be included at each site:
T ‘ C (TMCLASSIFIED)

l. Tracking radar with Scquisition features, command transmitter,
data receiving and Tecording equipment, data communication links to the

W8 117L Intelligence Center telemstering Teceiving facilities, and a
awplpn;;ry,orbiu; computer. (SECRET)

2. A master Computer will be located at the WS 117L Iatelligemnce
Centar. (VICLASSIFIRD) : _ _

9. pData Processing and Ighllm Dio.lptutiél: ,

The data Precessing and intelligence dissemination subsystem, located
in the WS 1171 Iatelligence Center, will be capable of the functions neces-
sary to imsure intelligence and weather infermation in a form that provides
& clear, adequate basfs for buman analysis and command decision. The end -
item will be a highly antomstic, iritegrated subsystem which pProvides equip-
ment for the Processing of visual, ferret and’ infrared data imto intelli-
gence inforimation for uge by intelligence and command activities. (SEORET)-

The functional areas necessary to insure construction and availability
of information consist of conversion, extractionm, indexing, storage, display
and dissemination. These vill provide intelligence information in the form,
frequency and quantity desired by varieus users. They will become tasks
under the Ground Data Handling project and be discussed more in detail under
the General Design Specifications, Tab 1.

Page B-10 } WD-56-00832
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WS 1171 DEVELOPMENT PLAN
DD Form 613 (cont 'd) 2 April 1956

2c. - SUBSYSTEMS (cont'd)

9. Data Processing and Intslligence Dissemination (cont'd)

Operational development of this subsystem will be oriented towards
compatibility with, and maximum utilization of » squipment under development
for System 438L - USAF Intelligence Data Handling System, (UNCLASSIF IED)

10. Ground Support and Training:

This subsystem involves the menpower, equipment, and appropriate facili-
ties (not peculiar to specific operation or check-out of other subsystems) to
test and launch the ARS Orbiting Stage-ICBM-beoster combination; also, all
training required to provide capable persemnel for all phases of the ARS
operations. (SECRET)

Facilities and equipment will be Tequired at the ICBXM Captive Test and
Launch Areas during early ws 1171 flight testing. To eliminate mutual fn-
terferences between the ICBM and ARg Programs, a separate ARS launch complex

11. Flight Test
Requirement:

The flight test Program will provide vehicles, equipment and
instrumentation fer development of £light testing of the Advanced Recennais-
sance System.

In general, test vehicles used will be those developed for other
purpases, or will be logical steps leading to the Provision of suitable ve-
hicles for the Teconnaissance systems. The subsystem will; _

1. Obtain geophysical envirenmental information;
2, Serve as a test bed for ARS subsystem components;
3. Measure perfermance characteristics of reconnaissance
squipment;

4., Test techuniques for Preparation, launching, tracking and
data transmission from a satellice. (SECRRET)-

Vehicles: _ .
Four basic vehicle types will be used, each of which has as its
purpose the provisien of a voh:l.ch for the evaluation of specific problem

Vehicle components and functions will be tested and geophysical
environmental data obtained from a non-erbiting vehicle of limited range
and flight duration, such as the Aerobee.

Page B-11 WD-56-00832
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DD Form 613 (comt'd) D 2 April 1956

2lc - SUBSYBTIIS (cont'd)

11. Flight Test (cont'd)

Full ccaio airframe systems will be functionally tested im captive .
firings of the orbit Stage test vehicle, and perhaps by nen-orbiting £light
testing . of this airframe on Redstens or ether available missiles,

Satellite systems will be evaluated and any additiomal A.oophyuul
environmental infermetion required will be ebtained from leng range ballistic
flight tests tn non-erbiting test vheicles, such as SM-65A uissiles.

Operatiemal techniques and problems of satellite ‘£light will be
evaluated with orbiting test vehicles. These orbitiag vehicles will be as
. mearly suitable for reconmaissance missions as available desiga information
vill permit, ia order to minimize “doad end development, " Orbiting test _
vehiclas will also be used to ebtain oxbiting seophysical, envirommental,
and scientific data vhich can only be obtained from an orbiting bedy. (SEGRRT)-

(Mete: Censideratien will be given to previsioen of o:bitin?g' test ve-
hicles for the purpose of cellecting geophysical data for advancement of the
state of the art.) (SECRBT

- It is Sxpected that instrumentation om early flights will rcqitro the
full capacity of the telemeter system to obtain dats en exvirommentsl comdi-
tions (beth geophysical aad induced) peculiar te the Advanced Recennaissance

tiigh't test vehicle. Infermation channels not utilised for the prime ob-
Jective of thisg stage will be used for obtaining additiomal geophysical amd
induced envirenmental data. szcaxy)— ’
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WS 117L DEVELOPMENT PLAN
\

GENERAL DRSIGN SPECIF ICATIONS

PART I - GENERAL
\
A. Statement of Problem
\

fills System Requirement No. 5, dated 17 October 1955, by pro-
viding an advanced reconnaissance system capable of accomplishing the follow-

ies,

Pioneer and surveillance physiographic coverage of the v

Quous and comprehensive ferret coverage of the USSR v

This system will uge 4n earth-circling
data collection equipment, and will be opera

Since there are
exists, a limite
possible date,
but nevertheless

order of hundred

areas of ¢
d reconnai
In conjunc

8 of pound

B. roach

1.
equipment and £a

load of data col
b.

The Advanced

cilities r
Launch, p

he USSR and its al

satellite as a platform for the
tional in the 1960-65 time period.
lies where inadequate intelligence

8sance capability must be realized at the earliest
tion with this Tequirement, there is g secondary,

important, need for a satel
information uniquely obtai
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of sophisticatien for availabilicy i- Recessitated, if useful, and Presently
non-exigtent intelligence data &Te to be gathered at an early date. (sEcRET).

_ b. A vigoreus, well-funded development pProgram is required, if
the formidable problems met in the development of such a wnique system are to
be overcems, (sacaxr) ’

intelligence compateace as indicated in 25 abeve. The four systems are
further sub-divided into eight programs and the organization is as follows:

a. !H&"& Protetype Test System:

Ripgram I:. Barly flights will be made to establish the
feasibility of erbital operation, to collect environmental data and te test
System compensats and ‘subsystems on an individual basis. (sECEET)

b. Pionser System:

Program II: This program 14 designed to yiald pioneer
vigsual Teconnaissance with o capability of mapping Physiographic features
with a ground resolution of 100 feet and o locatienal accuracy of ons-half
uile, '

am IV: A more advanced visual reconnaissance system,
vhich possesses a ground resolution of 29 feet and uses photographic techni-
ques, will be develeped. ¢sECaRY)

Program V: ‘An advanced ferret system, which permits
accurate _doto:uuptien of both CW and Pulsed signal elnr‘aeuric'tico, will
be develeped. —(SECRET)—

d. Ultimate System:

, Program VI: A vigwal reconnaissance system capable of
continuous surveillance, and which will have o ground resolutien of 20 feet
and uses television techniques in conjunction with a Teusable storage medium,
will be developed. (SECRET)
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Program VII: a System capable of using infrared detection to
Provide early warning and continuous detection of aircraft and ICBM's will
(sBeneT)

During the course of denlopneni:. both the uteluto-bom equipment
and the ground-baged equipment will be time-phaged so that they will be
operationally compatible, (SECRET)-

Many of the ground handl.ing and launching equipments will be duplicates
of those uged by WS 107A and attention will be givea to integration of

WS 117L'g requirements with WS 107A schedules in order to minimise inter-
ference,

The vehicle subsystem will consist of the Space frame, propellant tank-
4ge and booster mating structure of the satellite, Vehicle design must meet
the following Tequirements: - : -

1. Provide for the effects of environmental factors » such as drag
and gust loading, meteorite bodmrdmnt, and thermal and nucleaxr radiation,

2. Accommodate the different Payloads as new {tems of equipment
are developed. :

3. Accommodate ICBM boosters for first-stage propulsion,
4. Provide for proper mating and separation of boogter and vehicle

6. Optimise equipment Packaging to minimize attitude control power

Propulsion, which Wwill limit the orbital payload, Conéiderati_.on will be
given in the design for degradation of booster performance, which is indicated
8raphically in Figure 4, SECRET)
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Later vehicle design will have a similar configuration, employ integral
tankage design, and be adaptable to either a modified SM=65 or SM-68. The
weight of the third stage, which mounts on the booster in piace of the war-
head, will be in excess of 13,000 pounds. This will more than double the
weight of the satellite which can be placed on orbit, (SEERET) :

An early, half-scale non-orbiting version of the vehicle may be designed
and used to flight test the configuration and full-scale subsystems on an ‘
individual basis, This same vehicle may also be used to gather environmental
data. A Sergeant-type booster would be the bagis for this vehicle design,

B, Propulsion

The Project Vanguard 7500~pound thrust engine, having & 278 second
specific impulse, ig planned for the Engineering Prototype and Pioneer
Systems. Forces for vehicle flight control vill be obtained from two small
gimballed engines. Certain additional testing of the Vanguard engine over
and above that performed under the Vanguard Project is contemplated under
this program in the interest of insuring reliability, Ag a backup for the
Vanguard engine the XLR-81 Hustler engine will be considered, as well as
RMI's XF8U turbo Pump engine. (SBGRET)Y

In regard. to improved engines for the two latter systems, it is planned
to: ’ . .

of improved performance such as that obtainable from an ammonia-fluorine
type engine.

2, Initfate a development program for an lmonia-fluorine-'éype _
engine, Providing the above study indicates that such development 1s Tequired,
A proposed engine of this type is estimated to be capable of producing 20,000

3. Study Pump versus pressurized Systems as applied to the ARS,

_ . (SECRET)
C. Auxiliagz Power Subsystems |

The auxiliary power subsystems will include all items of the auxiliary
pPower unit required for.furnuhing all power to equipments in the vheicle.
The power units Ttequire: power outputs of from 100 watts to 10 kw, depend-
ing on mission application; a minimm of interaction with drag and attitude
factors affecting the vehicle on orbit; reliable continuous operation for
the useful lifetime; and maximm simplicity of operation with minimum weight.

{SECRET)
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WS 117L DEVELOPMENT PLAN -
GDS (cont'd) | 2 April 1956

Chemical battery units will provide power for test vehicles and early
operational vehicles. Silver-zimc or other silver-alkaline types of primary
batteries will be used where possible. Develepment of secondary batteries
will be limited to the extemt considered mecessary for potemtial use with
solar converters as a Power seurce for operation on the dark side of the

earth. (UNCLASSIFIED)

Solar cemverters will be develeped te provide power for vehicle
operation, particularly for applications where the loads are frem 1/2 to 1
kw. Study ef stacked cenverters will be iatensified to determine ultimate
power output available for given cellecter areas. Various types eof solar
converters will be studied feor improving the efficiency of conversion. _
Studies will be made of environmental effects of meteors and matursl radia-
tien en the collecter plates te determine degradatien rates and wseful
lifetimas im orbit. {SECRE®)—

A muclear pewer wnit will be develeped under cognizance of the ARC
te previde power of the order of 3 - 10 ky for payloads requirisg greater
Power such as the ferret applicatien. Optinization stwdies will be made
to determime the required shielding fer vehicle compensnts and the effects
- on overall wehicle cenfiguration and electremics. (CONEIBENTIAL)

type may be cenducted as a back-up pregram feor the other types of auxiliary
POwer units, depending on the results of further study. Stwdies of awclear
énergy will be conducted to determine feasibility and desirability of com-

ducting the develepment of these types of waits. (CONFIDEWTIAL)

D. Guidance and Contrel Subsystems

The placement of a WS 1171 vehicle om orbit requires guidance and
attitude contreol subsystems;.

The ascent teo erbit 1s divided inte three phasis: (See Figure 2)

1. The pewered portien from lawnch te booster cutoff amd separa-
tiem. : -
2. T he ceast to 2pogees on an elliptical ascent trajectory.

3. The application ef the erbital boest te previde the necessary
increment of wvelecity to Place the vehicle en a desired erbit. (sEcRET)-

. During the powered portion of the ascent, control is accemplished by
using the existing booster subsystem censisting of main engines, sustainer
and tiltable verniers. During the pewersd ascent the comtrel sigmals are
derived from an autopilet te cut off and contrel the direction of the
rocket engines in order to place the vehicle en an elliptical trajectory
whose apogee is at the desired orbital altitude. This phase of the problem
is similar to the guwidance of a ballistic missile, although the accuracy
requirements fer the WS 117L application are nearly an order of magnitude
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less stringent than the existing 107A Tequirements.  For thig phase, either
the all-inertial or radio inertial types of guidance are applicable. (SEGRET)-

After staging, the booster (SM-65C or 68) continues uncontrolled to
impact downrange, while the satellite vehicle continues coasting to orbital
altitude. At thig time, the orbital boost must be applied in the proper
direction to place the vehicle in the desired orbit. This need for a pre=
cise direction requires an orientation reference in the vehicle, which is
best met by a 8yro monitored stable platform, the heart of an inertisl
system. This feature alome dictates the Tequirement for an inertial system
during a portion of the dscent. The uge of a radio-inertial system provides
additional problems with a loss of reliability and flexibility in choice of
orbit selection. Peasibility studies by Rand, North American Aviaion,
Massachusetts Institute of Technology, and the three System design study
contractors as well ag cognizant Air Force agencies indicate that an all-
inertial system is the most feasible for the ascent guidance of WS 1171,

The all-inertial guidance subsystem of WS 315A is scheduled to be
available in time to be utilized in the WS 1171, flight test program. Com-

An all-inertial tactical bombing system under Mlmt is also
scheduled to be available in time to furnish critical components from which
& complete ascent guidance system for WS 117L can be designed and built,

{SECRET)

Guidance: The vehicle guidance subsystem will establish the proper
vehicle orientation during coast and the second propulsion stage with
reference to a stable platform corrected by a transition computer. The
guidance subsystem will provide information to initiate and cut off the
orbital boost engine upon eatry into orbit, whereupon the guidance sub=
System will activate a pProgrammed tipping of the orbiting vehicle to place
it in its stable orientation, Attitude indication will be provided for
increased accuracy of correlation for geographical loaction, (SECRET)

Flight Control: The Flight Control Subsystem will perform the follow-
ing functions; (1) Control and stabilization of the booster during the
first stage boost phase; (2) Comtrol and stabilization of the satellite

satellite vehicle on orbit, The Flight Control Subsystem will utilize an
ICBM developed ascent control system for boogter control during powered
phase without modification. The satellite vehicle £flight control subsystem
will accept commands from the guidance subsystem during ascent and orient
the vehicle during coast and the third propulsion stage with reference

to a preselected vehicle orientation for placing the satellite vehicle

on orbit, To control and stabilige the orientation of the satellite
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while on orbit, a system using rats gyros for measurement and gas jets or .-
Teaction wheels for comtrol will be employed.

E. Visual Reconnaissance
M,

‘Pioneer Visual System: To Pprovide an early visual reconnaissance system,
it 1is proposed to utilize a photographic camera with electronic readout. The
film will be developed while the vehicle is passing from unfriendly territory
to within range of the 8round station and the image will be readout and trans-
mitted to the ground station. The life of the system will be determined by
the film and developer carried, but since the early vehicles will have battery
power, the use of such a short term system appears to be appropriate. Recent
film advances indicate that no more than five pounds of film per month will be
required. It is estimated that a system of this type, when designed to detect
100 foot ground objects, could cover an area of 200,000,000 square miles in
spproximately four months of operational 1ife, (See Figure §) (SECRETD)

Advanced Visual System: The advanced visual system will explore in
detail, ground objects and accomplish surveillance of preselected target areas.
Repetitive passes over the S&me territory will permit mapping with an accuracy

SREGRET)-

The spproach will be along the 26110'1::; lines:

1. Electrostatic Ta Method: In this Process, the image forms a
pattern of electrostatic charges on a tape of imsulating meterial. When the
ground station is in range of the vehicle, the tape. surface is scanmed by an
electron beam and the video signal transmitted. The tape is then wiped clear _
of all charges and re~used. <COMPIDENTIAL) :

2. Television- tic Tape Method: In this process, the ground is
examined by an image orthicon television tube and the resulting video sig-
nals stored on a magnetic tape for Playback to the ground station, As in
the electrostatic process, the tape {s then wiped clear of signals and is
Te=used, m : :

Ultimate Visual § tem: The ultimate visual reconnaissance system will
keep potential enemies under:'a daily scrutiny of an activity available to
satellite observation. Automatic ground data Processing will permit the
collection of greater quantities of visual information. (BECRET)—

Additional development of the advanced visual system will be undertaken

to improve resolution, storage devices, and such other equipments which will
permit the better accomplishment of the ultimate visual mission. (cowr)
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F. Electromie Reconnaissance (fear et
w

Pioneer Ferret System: Due to the limited Power which will be available
(1.e, 75 - 150 wvatts), the earliest system will only be capable of pProviding

employed. (See Figure 5) HNarrow band megnetic tape recorders wili be used
for information Storage. (SECRRY)

Advanced Perret § Stem: When larger quantities of power become avail-
able (i.e, 250 - 300 watts) o System covering the frequency range from 40 -
40,000 mc/s will be used to more accuratsly dctord.nq signal parameters and
emission source locatien. (About 50 miles) (sEcRET) :

Ultimate !'ci‘r.t Systems: When a pPower supply of 1 - 19 kw becomes
available, & more sophisticated system will be developed Permitting very
accurate determination of £roquncy, pPulse width and Pulse repetition fre-

quency, and gource location to vithin less thap 30 miles. Wide band record-
ing will enable continuous surveillance and complaete identification of
Gﬂaﬂ)—

G. Infrared Surveillance
\

. Infrared 8ystems appear to have promise of Providing early warning against
aircraft and missiles. In order to have a firm basis for Proceeding with the
‘developmeant Program, it is planmed to conduct an early fmibiuty study,

¢xpected. An early System might consist of . linear array of about 40 cooled _
lead-telluride cells located at the focal point of a five foot diameter re-
flector Provided with appropriate scanning, Storage of information would be
by magnetic tape for later readout, : '
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H. Gromd-Sgaco Conmunications

The Ground-Spac§ Communications Subsystem includes provision for:
1, Acquicitiqn and tracking of the orbiting vehicle;
2. Command of the vehicle from a ground station;

3. Transmission and reception of data from the vehicle to the ground
station; and :

4. The hecessary intra-station comsunications. <SECRET)

The ground tracking or intercept stations will be located as shown in
Figure 6 in time to be utilized by the first orbital test vehicles and through-
out the remaining test program. The test stations located at Patrick Airxr Porce
Base, St. Lucia, Ascengion, and Hawaii vill provide the required acquisition
and tracking information of the orbiting vehicle, data necessary for design of
the orbit computer and read-out time for acquired reconnaissance data, The
South-Central United States Station will serve as both an R & D prototype and
an operational station., It will be used in conjunction with earliest R & D
firings from AFMIC, and with both low and high inclination firings from the
operational launch site (See 1.8, Supplement). The final operational sgites
vill be located as shown in Figure 6. Coordination will be accomplished so
that, if at all Possible, the South Central (U.8.) station will be located
at the same site as the WS 117L Intelligence Center. (SEGRET)-

Each operational station within the United States will contain a track-
ing radar (including an acquisition system), an orbit computer, a command
. transmitter, a reconnaissance data receiving and recording system, a tele-
meter receiving station, Programming and timing equipment, and counections
to the ground communications net. The test stations will include most, but
not all, of the above equipment, {CONPIDENTIAL) _ :

Initially the tracking radar will be o modified SCR-584 1f the AN-PPS-16
is not available, but the AR-FP8-16 will be used when available, A separate
method of acquisition will be provided to insure acquisition of the vehicles.
A microwave transponder-beacon will be employed in the vehicle to aid in

tracking radar in use. The radar-transponder link will be investigated as
& possible command and telemetering link and will be used to back up the
primary command and telemetering systems. The radar-transponder link will
also provide a destruct command for the vehicle, (CONPIDENTIAL)

- The command 1ink will transmit operational program commands and tizme
signals to the vehicle., Should a directional antenna be utilized by the
satellite vehicle ag part of the ground-space communications link, signals
for antenna orientation on subsequent passes will be transmitted over the
comaand link. Wherever possible and when hecessary, commands sent over the
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command link will be fed into the radir-trmponder link for execution.
The command link will be capable of turning on the transponder-beacon for
lost-bird operation, ~(CONPIDENTIAL) :

A ruggedized mechanical escapement type programmer will be utiliged
for the earlier vehicles. An improved Programmer, using punched tape or
some other storage technique, will be used for the more complex vehicles
and, where possible, the programmer will be coupled to the vehicle's
timing system. A matrix (magnetic core storage) system shows promise for
the more complex operational vehicles and will be investigated. (CONE)

. The timing for the early orbiting vehicles will be provided by the
Programmer. ‘However, as reconnaissance data becomes available, the timing
System must be of such an accuracy that there will be no degradation of the
data, If investigation indicates that undue complexity will not result, a
timer suitable for the final operational System will be designed and uged
throughout the test and operational type flights. The vehicle timing system
will be synchronized with the master ground ‘timing system when the vehicle:
contacés the intercept station. All the intercept stations, the WS 117L
Intelligence Center, and the vehicle will be time-synchronized 80 that
orbital and acquired data can be correlated. (CONF IDENTEAL)-

. Tead=out with the time-synchronized Teconnaissance data recordings. The com-
puters at the intercept stations will not require the sophistication of the
computer at the Intelligence Center, but each will be capable of growth from
the initial use for early flight tests to a final operational system, {SECRET)

.. The Space-to-ground transmission of reconnaissance data will be accom-
Plished to furnish the maximm dats coummensurate with bandwidth availability,
For the visual Systems, simultaneous :lnv_utisatim will be made relative to

ment., The transmitter tube will be chosen to meet ARS relisbility. The data
link receiving antenna will be a large parabolic antenna slaved to the tracking
(COMPIDENTIAL) -

The ferret data link system will either be identical to the visual data
transmission scheme or utilize standard telemetering techniques. (UNCLASS)
Suitable time-synchronized reéording of the reconnaissance data will be

performed at each intercept station, and then transmitted to the Intelligence
Center,
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Ground communication facilities vill be established in order to permit the
rapid transmission of time-synchronized reconnaissance and orbital data from
each intercept station to the Intelligence Center, the transmission of progranm-
ming orders from the Intelligence Center to each intercept station, and the '
transmission routine informatiom, - Initially, narrow bandwidth wire and radio
nets will be furnished. Wide bandwidth communications between the iantercept
- stations and the intelligence center will be provided early enough so that at
no time will the ground communication capability cause constraint in rapid
data transmission.

~ The launch station, each intercept station, and the Intelligence Center
will contain the necessary intra-station comsunications required for efficient
operation. '

It will be necessary in the early programs to provide space~-to-ground
telemetering as the major means of conveying vehicle instrumentation data to
the ground. It will pPlay a major role in the development cycle, and, there-
fore, every attempt will be made for a high order of reliability. Standard
FM/FM or PWM/FM telemetering techniques will be used in the early program,
More refined vehicles will contain space-to-ground telemetering equipment as
part of the operational equipment. This will be necessary in order to main-
tain continuous contact with vehicular equipment so that adjustment and
switching of critical circuits may be accomplished by ground command. Con-
sideration will be given to a redundant telemeter transmitter and/or use of
the transponder as a telemetering instrument.

Early low latitude orbital flights will provide significant utility by
virxtue of the fact that ground tracking radars at Patrick AFB, 8t. Lucia,
Ascension, and Hawaii will track a transponder in the vehicle, orbital come
putation methods will be tested, telemetering equipment will be utiliged and
possibly direct space-to-ground data transmission will be attempted. (SECRBT)-

I. Data Processing and Intelligence Dissemination Subsystem

The ground data handling subsystem must be capable of accepting and
rapidly processing visual;, ferret and infrared data. It gust insure timely
dissemination of intelligence and weather information to the using agencies.
The scope of activities of this subsystem is shown pictorially in Figure 7.

(ONCLASSIFIED)

The development of this subsystem will be phased to provide the capability
for rapidly and efficiently pProcessing increasing quantities of data collected
by improved versions of the satellite reconnaissance equipment,—(SECRET)—

The initial subsystem configuration must be selected so that minimum
modification to existing Air Force data handling equipment now in process of
Tesearch and development is required. During the development of the sub-
system, continuing emphasis must be placed on exploiting automatic -techniques
and determining the most effective human-machine relationships. (UNCLASS)
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national intelligence and reconnaissance work will be consulted to advise on °
matters relating to data processing and overall intelligence information flow.
The Intelligence Laboratory of the Rowme Air Development Center has a group of
experts as consultants, through a contract with Boston University, which g
includes some ten Tepresentatives from the Rand Corporation, University of
Michigan, and other industrial and university research organizations. (UNCLAS)

The areas which will require development effort (1isted below) with their
respective functional tasks are: '

1. Visual Data Processing Area
w

Task No., 1 Conversion
Task No, 2 Extraction
Task No. 3 Indexing
Task No. 4 Storage
Task No, 5 Display (
Task No. 6 Dissemination, (UNCLASSIY IED)
2. Ferret Proceugg Area
Task No. 1 Conversion o
.Task No, 2 Analysis and Reduction Equipmant
Task No, 3 Presentation Equipment. '(M.ASSIFIED)

3. Infrgrcd Proce-qigg Arsa

An avea covering infrared Processing with supporting tasks will be added
Prior to the time the satellite has an infrared collection capabiuty.—(mm—

4, Pcrcml and Tu:lnig sl_lggo;t Area

Task No. 1 Training
Task No, 2 : Qualitative Personnel Requirements
Task No. 3 Human Engineering (UNCLASSII'I!D),

The following constitutes the objectives of .ich of the tasks within each
of the areas:

1. Visual Data Processing Area
“

Zask No, 1 - Conversion: The objective of the conversion task is
to develop equ:lplsn:lnd techniques which will automatically transform the
recorded data ag initially received from the satellite into a form amenable
to either automatic or buman interpretation, (SECRET)- :

_ Jask No, 2 - Extraction: The objective of this task is the develop-
ment of equipment and techniques which: (1) render visual input data amen-
able to analysis in accordance with the needs of the intelligence users and
(2) aid in the interpretation, analysis and synthesis of both quantitative -
and qualitative intelligence information on the basis of photographic and

televigion material, (UNCI.ASSIFIBD)
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Zask No, 3 - Indexing: The objective of the indexing task is to develop
Procedures which can be uged to organize the informatiom contained in the
graphicr\nd digital storage devices located in the WS 117L Intelligence Center.
‘With the information properly organized, pertinent information cap easily be

inserted, located, withdrawn and Presented for use by personnel within the
IED) '

Task No. 4 - Storage: The objective of this task is to develop equip-
ment which can be used to store for future use information collected by the
reconnaissance capability of the WS 1171 System. (UNCLASSIFIED)

The information stored will be both graphic (photo maps) and digital
(specific target intelligence obtained from photos and ferret intelligence).
The digital information will be used in the numerical displays, and the
8raphic information will be used in Projection displays or converted into
hard copy for further analysis and dissemination, (UNCLASSIFIED)

The most important criterion for determining the types of equipment
needed for storage is the time allowed for withdrawal of information once
the location of information is determined by means of index, (UNCLASSIF IED)

Task No. 5 - Display: The objective of this task is to develop equip-
ments and techniques for Presenting the various forms of visual and ferret
intelligence information visually in the most informative manner, Different
display types will be Tequired in the WS 1171 Intelligence Center, depending
Upon user requirements, Basically, the display types are dependent on the
Jurisdictions of viewers requiring these displays. These display types can
be listed as follows: o

&, Comumand type Eery large scale (pictorialﬂ :
b. Indicator treua type [Large scale (pictorial)]
€. Indicator trend type (Alpha Numeric)

d. Dynamic simulator and global display

e. D.F Plotter (Ferret only), Mtnm

(Visual, Perret and correlated Visual-Ferret) to users in a mamner requested.
Users will include personnel with the WS 1171 Intelligence Center as well as
the National Security Council, Air Force Commands and other Government
Agencies. The di semination function of the Intelligence Canter will be
compatible with the future Air Force Dats Handling System (Project 438L).

2. Perret Processing Area
‘ra'ak No. 1 - Ferret Conversion Equipment: The objective of this task
18 to develop equipment for decoding the raw ferret data, correlating the

geographic positional data with the ferret data (utilizing time indexing)
and producing a single composite magnetic tape comprising the ferret inter-

Cept and associated Positional data., The data on the tape will be in
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digital form so as to enable autometic machine manipulation for the rapid
extraction of intelligence information, (UNCLASSIFIED)

Iask No, 2 - Perret Analysis and Reduction Equipment: The objective
of this task is to develop equipment capable of accepting the data from the
conversion equipment and process it in a form suttable to satisfy intelli-
gence user requirements. .The information contained in the data at this
point will be sorted and redundant data eliminated. The equipment shall
have the capability of rendering an immediate indication of activity in
preselected frequency bands over specified geographical areas. (UNCLASS)

' Iask No, 3 - Ferret Presentation Equipment: The objective of this
task is to develop equipment which will accept on demand, from the Ferret
analysis computer, information and display it in a prescribed manner., The
equipment to be developed under this tagk will include (1) Radar Order of
Battle Display (2) Graphical Construction Equipment, and (3) Simulator

Displays. (See Task No, 5 under Visual Data Processing Area.) (CONPIDENTIAL)

3. rared Processing Area: Tasks will be added as decisions on infra-
red development are made, (UNCLASS IF IED) : '

4. Personnel and Trunigg Support Area

Task No. 1 - Training: The objective of this task is to develop equip-
ment and techniques for training the interpreter, analyst, operator . and
maintenance personnel required by the ground data processing subsystem. The
training problem is in many respects critical, since the large volume of
data and the high rate of information flow to be generated by the ARS will
impose heavy burdens upon the human element of the Processing subsystem, OoOf

special importance is the need to train photographic ineetptctéri'v’tcl’cxgrnct

(CONRIDERTIAL).
Iask No, 2 - Qualitative Personnel Requirements: The objective of this
task is to produce Qualitative Personnel Requirements Information (QPRI)
covering all analysis, interpretation, operator and maintenance Jobs called
for by the ground data handling subsystem. Such information is needed to
establish manpower and training requirements for the various stages of sub-
system development, sufficiently far in advance of operational dates to in-

sure the availability of an adequate number of Properly trained personnel,

ask No, 3 - Human E ineering: The objective of this task is to
provide all necessary human engineering support for the ground data handling
subsystem. In a subsystem as complex as this, the design of equipment and
the integration of components into larger unitg must be accomplished in a
manner which takes full cognizance of human capabilities and limitations,
The gains to be achieved by appropriate human engineering will include in-
creased ease in operation and maintenance, a reduction in required time and
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WS 117L DEVELOPMENT PLAN
DS (cont'd) 2 April 1956

complexity of training, the more i:apid extraction of visual infrared and
ferret informatiom, a speed-up in commmication, and more efficient and
rapid subsystem routines. (UNCLASSIFIED) -

J. Ground Support and Training

- 1. Ground Support: This portion of the subsystem involves all
ground items directly invoived in testing and launching the orbiting vehicle.
Excluded are items that are peculiar to other individual subsystems, such

as particular radars, consoles, checkout equipment, components and data
handling and transmission units. Under this subsystem, equipment and/or
techniques will be developed as required to perform the following functions:

a, Transportation and handling of ARS Orbiting Vehicle.

b. ARS-ICBM marriage-compatability and static testing (Prob-
ably at Edwards Air Force Base).

C. ARS-ICBM assembly and final checkout (Probably at the Pre-
launch-Support assembly area at Patrick Air Force Base).

: « ARS-ICEM (assembled) Tramsport to launcher and erection
(Dependént on Technique).
, e, ARS-ICBM pre-launch checkout.

f. ARS range check.

8. ARS-ICBM range timing synchronization.

h. ARS battery storage, charging and installation; or ARS
nuclear power supply storage, safety checkout and installationm.

i. ARS pad and range safety measures.

J. ARS fueling and pressurizationm storage and handling,

k. ARS vehicle measuring and instrumentation operations,

1. ARS-ICBM blockhouse operations - ARS space requirements not
delineated as yet. ' '

m. ARS-ICBM Launcher modification-£flexibility of ICBM launch
stand to accommodate overall vehicle length extension due to ARS addition

(Approximately 15 - 30 feet). {SECRET)

The functions and activities listed above necessitate a specific require-
ment for early and detailed coordination and integration with the applicable
ICBM operations. (Captive test site and Pre-launch support and Launch areas,)

: (SECRET)-

2. Training: The training portion of this subsystem involves the
orientation and schooling required to establish Operational and Personnel
Capability potential. In view of the research and development types of
endeavor prevailing in ARS during the first several years, this type of
training is not immediately applicable. However, as the system reaches
operational readiness, USAF or contractor personnel will be phased into
training programs, both "on the job" and in courses designed to suit require-
ments. (UNCLASSIFIED)
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WS 1171 DEVELOFMENT PLAN

GDS (comt'd) 2 April 1956

K. Flight Test Subuxatem.

Equipment will be provided to measure accelerations, vibrationms,
pressures and temperatures during flight and captive tests. Strain gauges
will be applied for structural measurements. Telltales will momitor opera-
tions such as stage unlatching and separation. Payload equipment will be
instrumented to obtain data on component functioning and failure analysis
should malfunction occur. (UNCLASSIFIED)

Bot}l non-orbiting and orbiting test vehicles will be instrumented to
obtain data on geophysical environment at and below orbiting altitude.
Requirements for geophysical data will be established by the contractor.
Development of required geophysical instrumentation and interpretation of
geophysical data collected during flight test program will, at the dis-
cretion of the WSPO, be accomplished by AFCRC or the prime comtractor,
Vehicle specifications are covered in vehicle subsystem - "A, Vehicle",
Consideration will be given to provision of orbiting test vehicles for the
purpose of collecting geophysical data for advancement of the stats of the

art. (SECRET)
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WS 117L DEVELOPMENT PLAN

FACILITIES PLAN

2 April 1956
Brief .deieriptiona of the facilites contained in this Tab are as follows:

0=1: Captive System Test raciutx -

Purpose: This facility provides for tests of the complete orbiting
vehicle system, the propulsion and APU subsystems, and hazardous components.
Captive tests simulating in-flight conditions will be accomplished., The
facility will be contractor furnished and operated.,

Location: It 1s proposed that the Captive System Test Facility can be
located near the contractor's plant, or possibly at Edwards Air Force Base

(ERETS) .

Justification: This facility will perforn hazard and proéulsion tests
of the WS 117L vehicle under in-flight conditions prior to actual £flight
tests, )

F-1 and F-2: Flight Jest Launching Pacility.

Purpose: This facility provides the ground launch complex and support
facilities necessary to achieve early orbital and non-orbital £flight testing
of WS 117L components and techniques,

Location: AFMIC, Florida.

Justification: Since essential support items (i.e., power, communics« .
tions, etc.) and range instrumentation will be available, subsystem and system
tests and low inclination flights can be sccomplished., Interference with
other programs will be a mejor point of consideration at AFMIC. The restric-
tions imposed on WS 117L by the AFMIC range may preclude the firing of R&D
Test and Operational vehicles on high inclination orbits. This would limit
the usefulness of this range for other than "system shakedown" tests.

L-1: R & D Test and gggrauonai Launching Facility.

NHote: This facility ‘{s discussed in the Top Secret Ammex to the WS 117L
Development Plan.

D-1 through D-4: Vehicle Iracking, Control, and Telemetry Sutiou.

Purpose: Assuming the use of AFMIC for the early flight testing of the °
WS 117L system and subsystems, four stations (one at AFMIC, plus three down
Tange stations) are proposed. These stations will provide tracking and
telemetry contact with WS 117L vehicles (non-orbiting and orbiting) or any
other missile flights prior to initiation of the WS 117L launching schedule.
This will provide data on the space and ground components.

Location: AFMIC, St. Lucia Island, Ascension Island, and e Pacific
Ocean Area Station located to fulfill the low latitude requirement imposed
by an AFMIC launch,

Page F-1 \ WD-56-00832
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WS 117‘I. DEVELOPMENT PLAN
Facilities Plan (cont'd) - , 2 April 1956

‘ ustification: These stations are conceived as an optimum compromise
of coverage, security, and logistic support based on the use of AFMIC ag the
early flight testing complex, They are required so that background can be
established in the WS 117L B&D and operational problems prior to high lati-
tude reconnaissance tests. : '

D-5: Vehicle Intercept, 'cdntrol, and Data Acquisition Statiom.

Purpose: In order to fulfill the R&D Test and Operational WS 117L
Tequiremants, it is necessary to acquire, track and compute orbital paths,
command program the vehicle functions, and receive the visual, ferret, and
infrared data from the vehicle,

Location: South Central Continental U.8.A.

Justification: Studies have determined thet a South Central U.S.A,
station will provide the vehicle intercept, control, and data acquisition -
capability for both the early orbital flight tests conducted from AFMIC, and
for later RAD test and operational flights conducted from the West Coast launch-
site.

=6 and D-7: Vehicle tercept, Control, and Data Ac sition Station,

' Note: These facilities are discussed in the Top Secret Annex to the
WS 117L Development Plan, '

I-1: WS 117L Intelligence Center and Iraining Facility.

Purpose: The Intelligence Center will process, reduce, store and
evaluate the visual, ferret, and infrared data and then disseminate the
resulting intelligence information to the cognizant agencies, in a usable
form, for command study planning and action. It ig planned that the facility,
though GFE, will be operated and maintained by a nucleus of contractor per-
sonnel to provide a stable organizational structure with full exploitation
of accumulated experience, Training of military and/or contractor personnel
will be accomplished at this center to provide a growing complement of people
trained in this unique large-scale data handling system. _

Location: Studies have shown that a South Central United States loca-
tion would be most feasible with regard to communications, logistics, and
liatson. '

Justification: Because of the unique data gathering system and the

tremendous volume of information that will require processing, reduction,
storage, and dissemination, an integrated Intelligence Center is mandatory.
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¥S L17L DEVELOMERT PLAN

Pacilities Plan (cont'd) 2 April 1956

As a general rule, the following steps in the acquisition of facilities
will apply and, as such, constitute critical action dates to be used as check.
points on the facility acquisition schedule:

Step 1. Bequirements Justification: This is a statement of what is
required, when it is needed and vhy the particular facilities being asked for
are necessary. It is prepared on the basis of information compiled by the
appropriate technical groups of WDD and participating centers. (UNCLASSIFIED)

Step 2, Method of Acquisition and lection of Contractor: This
step is required when no contract has previously been in existence, Normally
the cycle of RFP and evaluation is followed. These first two steps may at
times be interchanged. (UNCLASSIFIED)

Step 3. Preparation of Criteria and/or Formal Application (Based on
AFPI 70-249): This is a detailed Justification by the contractor or other

using agency indicating what is needed to do the job (schedule, costs, and
plan). (UNCLASSIFIED) . '

8 3s _Selection of A and E: This is the selection of an architectural
and engineering firm to design the facility. It is accomplished by the contrac-
tor or construction agent. In the case of P~131 funded equipment, this step is
& Request for Bids, (UNRCLASSIFIED)

o Step 6. Preliminary Drewings: This step consists of the submission
for approval of preliminary drawings and specifications of the item., An
actual control estimate based upon these preliminaries is submitted as the
basis for funding action. In the case of P-131 equipment, this step is
Evaluate Bids. (UNCLASSIFIED) _

Step 7. Final Dr 8: The A and E submits for approval the final
drawings and specifications, Approval authorizes the prime contractor or
construction agency to proceed with selection of a construction contractor,
For P-131 equipment, this step is Selection of Successful Bidder and Issuance
of Purchase Order, where appropriate. (UNCLASSIFIED)

tep 8. Construction Contract Award: This occurs after approval of
the final drawings and advertising for bid for the construction of the item.
A period of time after advertising for bid is required, but award of the
contract should normally be made within a week of receiving the bids. For
equipment funded with P-131 funds, this step is Delivering of .Equipment for
acceptance inspection and inlull;tion. (UNCLASSIFIED)
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WS _117L DEVELOPMENT PLAN
Facilities Plan (cont'd) ' 2 April 1956

Step 9. Beneficial Occupancy Date and/ox Construction or Procurement
Complete: PFacility activation may have started befors this date, but normally
is considered to start at this time, A period of time will usually elapse
before the facility can be used for the purpose for which intended. It is

cousidered as shakedown time. For P-131 Squipment, this step indicates
installation is complete, followed by shakedown when appropriate. (UNCLASS)

Step 10. - Activation Complete: Facility or equipment is usable for
purpose for which designed. (UNCLASSIFIED) » .
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SECRET

WS 1171 DEVELOPMENT PLAN

2 April 1956

PROGRAM COST ESTIMATES

The BS&D Contract Funds Annex includes both prime and subcontractor costs

for the development effort, research and engineering, fabrication and assembly, .

test operations, and project direction. It also includes those items of center
support which are properly chargeable to systems funds.

The Annex does not include the following items:

1. Costs of follow-on programs. Cost summaries stop at that
point where a specific capability will be generated. A
continuing program to take advantage of increments in
operational capability will entail additional costs.

2. Costs of training of personnel and all other associated
costs of the operational Advanced Reconnaissance System.

In connection with the R&D Contract Funds Anmex, it should be noted that
if funds indicated for FY 1956 are not made available, the funding requirement
for FY 1957 must be increased by the amount of any such deficit.

Estimates for facility and installation requirements will be available in
the near future. o

RSD CONTRACT FUNDS ANNEX

ADVANCED RECONNAISSANCE SYSTEM - WS 117L

SUBSYSTEM
195 rY 1957 FY 1958 TOTALS
P600 OTHER P600 OTHER P600 OTHER P600 OTHER
1, Vehicle ' - 3.5 3.4 3.0 6.6 16.0 10.0 22.5
(including boosters
2. Propulsion : .3 - 1.0 2.0 - 3.7 1.5 5.7
3. Auxiliary Power Unit 1.0 - 1.1 - 3.0 4 5.1 4
4. Guidance and Control 1.0 - 2.0 - 2.0 4.1 5.0 4.1
3. Visual Reconnaissance - - 3.1 - 4.0 4.1 7.1 4.1
6. Electric Reconnaissance - - .8 - .8 .9 1.6 .9
7. Infrared - - .5 - .9 - 1.4 -
8. Ground-space Communication 1.0 - 4 9.0 - 16.8 1.6 25.8
9. Data Processing and
Intelligence Dissemination - - 3.8 - 3.7 4.1 7.5 4.1
10.Ground Support and Training - - - 2.0 - 4.5 - 6.5
T -
TOTAL 3.5 3.5 ' 16.1 16.0 21.0 54.6 40.6 74.1
Page G-1 ' _WD-56-00832



