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FOREWORD

This volume presents the Planning, fumnng.levels, facility re-
8 and schedules for the continustion of the Advanced Recon-
naissance System, SAMOS, under Air Force management ang in compliance
with Hq USAF guidance for technical emphasis., Thig volune describes
the system concept, progrem objectives, sygtem chara.cteristics, the
vhich
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‘Personnel requirements not only at AFBMD but at various supporting

&gencies. Includeq ip the augmentation features, which will require

&. Technical facilities for testing componentg » Subsystems, ang

complete systems under appropriate environment for ‘extended periods
of time,

b. Additional pecial testing, including reliability testing,
at not only the Prime or integrating contractor facilities but at the
various new subcontractor facilities vwhich must be monitoreqd closely

to assure Progress matchesg the desireq time schedules ang quality
requirements. : v

¢. Additional contractors involved in the bew search camers ang
recovery subsystem fields wily require g considerable increase in '

travel requirements for the Program Office ang Supporting agency
Personnel.,

recovery subsystems, wil) expand the workload st AFBMD for the SAMOS
Program 0ffice ang supporting Directorate Personnel an estimateq 50%.
Accordingly, detaileq .justification and establishment of nevw personnel
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The SAMOS Program hag hggq several designations and has beep & part of
the broader wg 117L or Advanceq Reconnaissance System. 1t will be
noted that the Program had itg genesis at the RAND Corporation gg
early as 1946. Tt then had a periog of limited activity, except for:

develomment ang tegt Oof WS 117L was awardeq the Lockheeq Alrcrapt

Corporation on Contract Ar O4(647)~97 in October 1956,

Massachusettg Institute of Technology Was awarded the contract for

Tesearch and develoment of the Ws 1171 Guidance ang Orbital Attitude

Control Equipment on €ontract AR Oh(61+7)-103 in November 1956. At

this time, the executive management of the Project wag designateq
AFEMD,
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part encompaggeq the basic RgD program, another part outlined the
Operational aspects of the program, The Air Force submitted the Pplans,

Eerly in June 1960, direction to submit & revigeq SAMOS Development
Plan was receiveq from AFDSD (Letter, subject: Exploitation of Initial
SAMOS Data, dateq 31 June 1960, signed by Lt. Gen, Wilson). The letter
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conditioneqd by the R&D results, The letter directed barellel R&D
testing of readout ang recovery, earliest achievement, of flight

da.tesi, and provision for a minimm capability to Process intelligence
ll.bake l. .

Other guidance wag received in migeJune 1960 in the fomy of a study
on SAMOS prepared in the 08D (DD/ReD), This study Proposed reduction

in the planned photo readout brogram, ang institution of additiona]
Pphoto Tecovery payloads,

Based on thig guldance, & propogeq Progran ves presenteq to the
on 15 July 1960 ang to the Department of Defense on 18 July 1960.

Specific direction from Hq USAF, ag g result of thege presentations,
bas been receiveq (AF DSD-AT 71953, dated 23 July 60) ang the plan
which follows has been brepared to conform to the guidance received
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DESIGN CONSIDERATIONS

I. INTRODUCTTION
A. OBJECTIVES FOR SAMOS

l. The national importance of timely intelligence ig fully
‘recognized. TIn examining how well SAMOS will contribute to satis

a. SAMOS will complement and Supplement, byt not necessaril
replace, other intelligence collection S8ystems ang techni ques, It

should be considered as g Very productive and timely adjunct to g1)
other sourcesg,

(1) It is capable of unlimited geographic sccess with the
least risk of major political remifications,

tions in g very time responsive manner,

2. The SAMOS ReD

effort
controlled R&D testing, intelligence information of & great value which
will bve reflected in modification of the requirements, The system must -
not be limiteqg to the support of only military Tequirements, 1t must

8. Terrain ang culture ‘features Of the earth's surface; i.e,
Vvisual aspects by photos or other meang, : ’

b. Electromagnetic emission; l.e., Ferret, Comint, other,

b, Within these brosg Teconnaissance areag » the Pirst Priority
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&. Our first gng most urgent Priority requirement ig

for a photographic Téconnalgsance system capable of locate
@ ing suspect ICEM launch siteg. It 18 estimated that
8]

<aunching of operational Soviet ICBM's

to detect thege sites will be during the construction DPhase;
once these siteg ére completed, we will have considersbly

upplement that obtained by other meang for the

improvement of

ing and more Precise location of

War Plang of the Armed Services.

targets in the Soviet Union in response to the Emergency
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€. Our thirg Priority requirement 4g for g Photographic
system of sufficient resolution to Supply us with the
technical cha.ra.cteristics of the highest Priority targets
before the eng of 1962, Thig wi1] require a resolution

6. Ihfomation collected of intelligence value quring any
Portion of the DProgram, including initial R&D take, will be made aveil-

able to the intelligence community. It ig considered to be g mandatory
objective of the SAMOS R&D pro am to collect information of intelli-
ence value as soon a8 practicable in the flight test program, This

Practicability 15 g function of requirements for sound development and

testing ( including diagnostic testigg_ )e
B. GENERATL DEVELOPMERT CONSIDERATIONS

This document contains information effocfing the nuﬁoﬁol defense of the United States within the meaning of the Espionogc Laws,
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basis the maximgm levels of American technology,

Past years. of these advancementg s &lthough Presently Incorporateq
in the systenm design, are yet not thororugbly Droven and gre ceritical to
the satisfactory Toutine performance of the system,

b.
bility of operation with multi and/or adaptable Sensors. It is ipe
probable that ény model of sengor will be serially Produced in large
quantities. Jop shop Production ang special may be expected

Standa.rdiza.tioh, design freezes ang other "over control" during develop-
ment can only inhibit the efficient development of this unique system.

3¢ The nature of the develo t am, the inability
to define the r uirements for Lloitation of the system and
the re ent for flexibility in the sensors ives the stro indi-
cation that the SAMOS tem will have an R&D complexion for some
time to come and if not thro_ughout its life, Therefore > the stringent
assignment of !

L. A system ag important ag thig must be given every oppor=-
tunity to Bucceed. Therefore > We must fully exploit on g continuing

This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws,
Tisla 10 Her Canbimn P07 aad TO4 ol hlak @

bemmemlontan ot rhiab la em maaaa. o an v mithonlea wacean e meabllled [ SPR P



scale operations,

{ facilities for launch, tracking, commend, readout and Processing re- \\

T _ quired for the system testing and to gein the maximm é&mount. of intellj.- :
gence during the R&p Dhases can all be utilized for the later "opera- ]

) tlonal" phage of the Program, rather than considering the establishment

\ of an entirely new duplicate set of facilities ang equipments; /

8. It is not Possible, for instance, to take immediate advan-
tage of Btate~of=thewart improvements in equipment ang techniques on g
mass production bagig, The standardization of equipment necessary for
force-wide use within the Air Force restrict us, time-wige and money-

 most likely be singularly unique and certainly firmly fixeq geographi -
' cally. Thege features make the system very amensble to special treate
ment from an organization ang logistie viewpoint. Even still, certain

Operating g of the Personnel requireqd for sensible system opera.-
tion - the results, methods and techniques obtained ang lemrned during
the brogram, will Provide g yardstick to

_ &. Remain completely flexible to permit fulfiliment of
changing requirementg (compression of lead time between expression of
heed and examination of flight results),



1llanc systems
requivements indicates that highest priority 1g ,
search of a substantig) portion of “
e, T search: should be at 20¢ Tesolution. Repetition

b. Retain ability to incorporate extremely complex ex-
perimental equipment into itg operations meang that very cloge con-
tact with ARDC developers is required.

C. Be gtaffeq by specially trained, technical bersonnel,
in combination with personnel €Xperienced in Teconnaissance and
gence operationg,

of thig general search is requireq,

b. It ig evident that the bast develomment: &pportion-

ment of efforts ig not compatible with the latest ysrs established
briorities,

on technieal soundnegs; the Aerospace Corporation wiiy Participate in
& technical roje, The contractor base will be broadened, with compe-

WDLPR-406

' 1-2-6

ion affe:.ﬁng the national def_cnse of the United States within the meaning of the Espionage Laws,

This document conta; s infor



2. CHANGESTOPROQRAMINBEIM
Emee:cistingprosramha.s‘been aminimmmneffort in
terms of "back-up" and depth, In line with the new guidance and the

importance placeq UPOn e&rly accomplishment op objectives, many
8 to the "program in being" are included in thig Plan. It ig
under )

success of the Program. In order that maximay effort be placed upon
the "Search" Problem, the Surveillance System (E~2) bas been reduced
in scope of Tlight testing; the Ferret (F.2) testing has been reduced,
and softheF-shavebeeneliminated rorthetime'bﬁ.ng.

3. . INCREASED TECHNICAL (develoment) SCOPE

ICEM and sters, .launch racilities, tracking facilities, and a
communl cation ang dg bProcessing network with relateq facilities,
e booster ‘Provides the Propulsive power to the sAaMps satel-
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readout,

2. Re-entry and Trecovery will be. achieved by two methods:

capsule radio beacon and light begin operating. Aircraft specially
equipped with drection finder systems and air recovery gear will
detect, locate » &nd accomplish air recovery of the capsule. If over-
water air recovery fails, surface vessels, similarly equipped with
direction finder systems, will recover the capsule from the sea with
the assistance of helicopters,

b. Search Resolution Flights (E-6): fThe re-entry and
Tecovery sequence of operations may be initiateq by the vehicle

The recovery capsule will then be separsted from the satellite
vehicle and Propelled in an appropriate re-entry traJectory. The
initial recovery will be 8ccomplished over water with eventual
Tecovery being accomplished over land, The impact areas initially will

., have a 5 mp radius with an ultimate goal of 1 mm redius, Various re-

communication link +o activate ang deactivate ‘Visual or electronic
sensing equipment over the ta.rget‘. Over a SAMOS ground Treceiving
station, the vehicle shall, upon command, trensmit the recorded data.

agencies. Useful operations will be terminated when air drag changes

b, The gats processing portion of SAMOS will Jevelop the
capability to brocess the datg collected by the SAMOS vehiele sensors,

WDLPR-L06

' 1-2-8



Laws,



[ —

E. PROGRAM ELEMENTS
\ .
l. Visual Reconnai sgance (Subsystem E)

system an active orbit life of 15-30 days with

& seven day film whenusedoneverydaylightpasswa-the

target ares, Total coverage of 6,000,000 mm2 can be o . -

load steert raming permit target selection A stereo

capabllity can be used as desired for selected target areas. The
will toe&'thinarecoveryc‘a@suleeaectedfrcmthe

desirable £o fund Dursue paralie; 8 ugh the degi
of the developmers 5 thereby min{iizing the probebility of over-
ng the most desirshle and expeditious .
b. Readout
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2. Electronie Reconnai ggance (Subsysten F)

vehicle equipment adjustment Blus the transmission of Treconnal ssance

ion of
coverage vehicle (F-2) is capable of Producing a digita] readout
1dentifying a1 emltters imcepted“
) thereby providing'eomplete coverage of
_ « The will

the
using adv-a.nqed techniques ang cambining the 8 of both type
3. . Dats Processigg {Sungstan Iz See Appendix 1 to he
added at a lgter date,
F. DEVELOPMENRT APPROACH
=0~ _ZALTROACH
1. General

8. The objectives of the sAMDS Program wiij be fulfilieq
with g development approach which includes flight and ground testing,

to that which can accompli shed the co r's plant. The
SAMOS R&D Pro will, vhere @pplicable, make use of
installationg and equipments &ssociated with the MIDAS ang DISCOVERER

-SECRET_ e
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b. SAMOS flights will ubilige Atlas Series D or E

boosters. Some component testing W11l be accomplished using THOR
boosted vehicles,

2. Stuiy
g, R&D operations analysis;. end system design
studies will be conducted. Studies which explore Possible gystem
configurations ang operational employment ques for & future

as the requirementsg for an operat system are defined, no
stud.teswillbeconductedto defineandmezethedesignofan
optimm&bbSoperationalsystm i In & mamer come
patible with SAMDS develomment objectives, support will be ded
the Geophysics Research ( in the form of neceg
facilities, Ty chamnels, power urce, vehicle design, technica]
omstionandotheritemwhich e the GRD to utilize

8AMOS test flights for collection of geophysical dats vhich hag
been determined to be critical to .system design and operation,

b. In addition, tests will be conducteqd using & system
experimental tegt laboratory, equipped with Agena vehicles or
portions thereof, and laboratory checkout equilwent wamilar in
function to that used during modification ang checkout of flight
articles.  Thig capability is required to provide adequate testing
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Ballistic Misgile testing, Some component testing for bayload or
recovery gystem development Purposes may also be scheduled at the
AMR, dependant on pad availability,

b. In support of the SAMOS ang other Progrems, Vanden.
berg Air Force Bage Camplex 75-1 (THOR) will be converted for use
in mid 1961, At least onepadoftheccmplexﬂillbe '
ed to support THOR 18a.mchgd vehicles for component tests in
Support of the SAMDS Progrem. fhe MAB facility presently in uge at
VAFB



a&. Airfreme - Subsystem "p"

b. Propulsion - Subsystem "p"

¢. Awdiliary Power - Subsystem "g" _

d. Guidance ang Control - Subsysten "p"

e. Visual Reconnaissance - Subsystem "g"

f. Ferret Reconnaissance - Subsystem "p"

8. Command ang Control - Subsystem "g"

h. Data Processing - Subsystem "™

i. Geophysical Enviromment - Subsystem "gv

J. Qualitative Personnel Requirementg Information - »
Subsystem "g" ' '

2. The design characteristics of the flight articles repre-
senting the subsystems are reflected in four basic flight configurg-
tions for the development of the electronic readout capability and by
two basic flight configurationg for developnent of the Tecovery capa-
bility, 1n each case, Payload variation and the resulting modification
of satellite vehicle design Provide the basig for distinguishing
between f£light configurstions,

B. ATRBORNE SYSTEM

1. Flight Configuration T (3 flights through February 1961 )
a. SubsEtems '

(1) AMrfreme - Subsystem "A". Design characteristicsg
for this configuration are adapted to the dual payload installation
described below, The satellite vehicle airframe Will consist of the
following: mhe nose-cone assembly, a part of which will pe Jettison-

environmentaj Protection, étructual integrity, and aligrment, During

Preparation for launch, 7o &ssure maximm relia.bility, the eirframe

This document contains information affecting the notional defense of the United States within the mecning of the Espionage Laws,
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. (2) Propulsion - Subsystem "B": The satellite
vehicle propulsion subsystem will consist of the rocket engine and
associated equipment., The rocket engine, USAF Model No. YLR-81-BaA-5,
will incorporate & single thrust chamber assembly, axidizer and fuel
valves; a turbine pump assembly, including a €8s generator, turbine
and gear box, oxidizer and fuel bumps, and turbine exhaust duct; an
engine mount, including a gimbal ring; eng associated switches » valves,
Plumbing, ang wiring. The associated equipment will include the ullage
control rocketg ;3 the Propellant ‘Pressurization equipment, including
necessary regulstors » valves, and Plumbing; and the necessary auxilia-
Ty equipment. fThe liquid Propellants will consist of inhibited red
funing nitric eid (IRFNA) as the oxidizer, and unsymmetrical dimethyl-

development ang qualification Phase. The prdplﬂ.sion reliability gained
through eéxperience in the DISCOVERER Program is directly applicable to

: (3) Auxiliary Power - Subsystem "g": The auxiliary
Dower subsystem will consist of silver Peroxide-zine brimary batteries R

inverters, g voltage Tregulator, wiring harmess » the flight termination
equipment, g Power switch, g limiter assembly, and associated connec-
tors, plugs » terming] strips, attachments > and wiring. The subsystem
will be capable of supplying electrical bower for a1l vehicle equipment

(a) Analyzing ang rectifying the high failure rate
known to exigt for auxiliary power systems components » Particularly the
O cps and the 2000 eps inverters.
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(b) Conducting diagnostie tests of the auxiliary
bower systems components opersted on the bench into actual loads with

- realistic on-off cyeling and with suitable instrumentation to observe

internal transientg and abnormsl behavior.

(c) Conducting component and subsystem design
improvement brogram, utilizing redundancy, derating parts, mwinimizing

(a) Isolating shorteq op defective loadg » loss of
which will not be catastrophic » 80 that power wiil continue to pe :
supplieqd _to orerable portiong of the load. :

_ , (e) Conducting component life tests in all
significantly different modes of operation, including on~off cycling »

() Broadening component specifications without
ambiguity 4o insure that all anticipated duty cycles and application
conditions are covered. '

(g) Determining the extent to which quality con-
trol has been g factor in component failures, ang thus instituting more
rigorous inspection Procedures., Initiating & back-up broduction source

(1) Extending cycle 1ife testing of geco
batteries to 10,000 cycles with appropriate depth of discharge ang
Period, and determining the engineering changes Decessary to meet
8pecified cycle life. ’

(4) Guidance and Control - Subsystem "D": e
gu:l.dance and control subsystem will consist of: guidance, including
the computer, the timer » the inertig] reference backage, the horizon
Scanner, and the Secondary junction box; flight control, including
electronics » Poneumatic, ang hydraulie controls; orbitg] stabilization
equipment, including +the ettitude damping system; and equipment for
measuring end Tecording attitude to satisfy reconnaissance equipment
performance requirements, The guidance end control subsystem wil] be

This document contain, information affecting the notional defense of the United States within the meaning of the Espionage Laws,
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maintaining varibus system equipment operations during the coast »
orbital boost » reorientation, amg orbitel phases. Provide the degree

of reliability required for the successful accomplishment of the
mission as follows:

- (a) Require a1 components such as gas jets s
horizon scamers, attitude control, ete. » to perform satisfactorily
under simulated environmentsl conditions and to demonstrate g mean-
time~to-failure (MPTF) competible With the required 1ife,

available, each will be used to command g 8ingle function, one ag a
backup for the other. Examples of this are the uge of backup "D" timer
signels for vehicle separation from the booster and lock out -8lgnal to

Preclude premature engine shut down by an accelerocmeter integrator
malfunction. :

(e) Such items as the velocity meter vhich are
only needed Occasionally on orbit Will be turned off and then turned on
only while needed, using extremely reliable On-off switching methods.,

(5) Communication ang Control - Subsystem "g"

(Vehicle-borne ):

VERLORT radar to Provide the capability for accurate long range track-
ing of the vehicle at tracking ang acquisition sites not equipped with
the UHF systenm, The transponder will be equipped with g decoder so

(v) var Acquisition Iransmitter: A minaturized,

This d'gcu.mcm contains information affecting the national defense of the United States within the meaning of the Espionage Laws,
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transistorized, low-power VHF transmitter Will be ﬁsed to emit the |

signal which Will assist the initiey acquisition ang angle tracking of
the vehicle, ‘ :

(1) vmr Narrow-Bsnd Datg Transmitter: fThe VHF
narrow-band transmitter vill be ugeq to transmit the storeqd F-1 recon-
balssance datg to the ground receiver.

(J) Mixer-Filter Unit: A mixer-filter unit wily
be used to DProvide separation of ranging tonesv and commang information

narrow-band dats tter, to Provide Sub-carrier signals used for
transmigsion of visual ang ferret reconnaissance telemetry data; and to
WDLPR-40O6
SECREF '~
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combine such data with returning ranging end commang infomation,
for tranamission via the harrow-band dats trangmitter,

(1) my/my Telemeter: Unitizeq M/ tele-
meters will be installed, Tepe recorders will be installed with a
high ratio of read-in to readout time, The tape recorder will be of

b. Flight Configuration I Payload

tape recorder. The control system turns the equipment on and off for
read-in of intercept dats over the ares of interest ang readout of
coded data over g tracking station, Each intercept consists of g

This document contains information atfecting the nationgl defense of the United States within the meani
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bulse width, vehicle time, ang . |
2. Flight Configuration IT (E-2) (3 Flights through CY 1962)
&. Subsystems '

tanks; provisions for the Bell Model 8096 engine; the solar voltaic
collector array and secondary and Drimary batteries; and awdliary
bropulsive devicesg for orbit control.

(2) Prom. slon: The propulsion subsystem wi.u be
the Bell Model 8096 engi

(4) Guidance ang Control: This equimment will pe
the seme as for Mghtmmept that the attitude

by o Yoot . .
b. Flight Configuratfon IT Payload:- Visual Recomais.
sance. The visual reconnsal ssapce subsystem for the E-2 pPayload
confi nsist of a 36- :

) 8t ¢ inch foecal length lens, associated
70 mm' camera ang controls, £ilm Supply and take-wp, two speed film
Processor, web SWply and take-up, storage loopers, electronic readout
system, therma] and humidity control, equipment mounting strw:tm'e,

3, Fliemt Confy don ITT (F-2) (2 Flights through
December 1962 v

‘ 1=2-21
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a. Subg@l_;ems

(1) Adrfreme: This will be the same ag for Flight
Configuration II,

(2) Propulsion: This will be the same as for Flight
Configuration IT.

(3) Awdiliary Pover: This will be the same as for
Flight Configuration II. T S

(+) Guidence and Comtrol: Thig will be the same ag
for Flight Configuration IT, |

b.’ Flight Configwration IIT Payload - Electronic
Reconnai ssance : The electronic reconnaissance subsystem will consist
———_—or8s8ance

handli
handli
- I systems
cate the oversll activity of emitters in
The low frequency ﬁ will have ﬁ!ed locann accuracy of emitters,
Additio » this equipment will be able to Trecognize the following

unusual signals: .

Addi tionally it will be capable of:

WDLPR-406
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F-1 and F-2 flight test program. Principle effort 71’01].1 continue on
the wide band tape recorder, start-stop frequency scan and controllshle
antennas, : _

b Flagns Configuration IV (E-5) (7 Flights through December
1962 plus two diegnostic flights), .

converters and inverters, voltage regulator, ‘and control recovery
capsule during re-entry and recovery. :

‘
(5)  Communication ang Control Vehicle-borne): The
vehicle borne communications will consigt of:

(a) UHF Command Receiver: A UEF commang
receiver, consisting of g receiver, input devices to command decoding
equipment, ang othemnecessaz'y equipment, will be used to receive
operational program commends, time signals, antenna orientation

This document contains information offecting the national defense of the United States within the meaning of the Espionage Laws, )
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(c) paM Miltiplexer: A PAM multiplexer will
be used to sample and encode the output from a mmber of information
sources for transmission to the ground,

(d) UBF Nerrow-Band Deta Transmitter: A UHF
nerrow-bend data transmitter will be used to transmit range, environ-
ment, equipment status, sclentific, and other usefyl data to the
ground receivers.,

(e) Vehicle Antemnas: Because of the interw

action between antennas in the vehicle, antennas will be provided asg
_inte‘grated systems for all vehicle requirements.

(g) S-Band Radar Transponder: Will provide
tracking and command capability utilizing VERLORT radars. ,

. (h)  UEF Acquisition Iransmitter: A miniatur-
1zed, transistorized UHRF transmitter for initial acquisition.

b. Flight Configuration IV Payload

‘ (1) visual Reconnaissance: The visual reconnai g-
sance subsystem for the E-5 payload configuration will consist of a
long focal length cemera with time and attitude recording devices,
£ilm control, transport, ejection doors for camera aperture, control
circuits capable of executing commend signals from the vehicle
Programmer, end & suitable mounting structure. Provision will be
made for interchangeable mechanical and electrical connections with
the vehicle and Tecovery capsule. The subsystem will include environ-
mental control equipment. The long-focal-length camers system will
be designed for a capability of achieving & five foot or less resolu-
tion. The locational accuracy of the photographic data will be one
mile. The camera will be placed in a horizontal position with a
nirror providing the ground viey, Stereo will be provided by tilting
the mirror, Steering of the payload across the line of flight will -
be achieved by rolling the vehicle.

(2) Recovery Capsule: The Trecovery capsule sub-
system will consist of the equipment to be recovered plus all agso-
clated equipment to house, operate and detach the Tecovery payload.
Recoverable equipment will include recommended portions of the
bayload minus the mirror, and will include acquisition and homing
beacon, light beacons and stabilization equipment. During early
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development flights, a telemeter ang tape recorder will be includeq
in the capsule to measure performance during re-en_’;ry. Recovery aigs

5. Configuration V (E-6) (7 Flights through December 1962
plus diagnostic flights): .

a. Sﬁbsxstems :

This configuration shall perform the mission of
recovery of film from a low altitude circular orbit. The first stage
shall be an ATIAS. The sBecond stage, if required, shall be the
AGENA B, dependent on selection of launch site, degree of develop-
ment required, and rerformance capability. The general charac-
teristics include Possible requirements for secondary propulsion to
maintain the orbit for the migsion life » solar photovoltaic converters
for auxiliary electrical pover, and stabilized attitudes on orbit.
The selection of second stage shall also be influenced by the mission
orbit characteristics which are still to be established, such ag
allowable inclination angles, altitude variation, and total active

(1) Airframe: Installation of new or altered
equipment. _

(2) Propulsion: Addition of secondary propulsion.

 (3) Auxiliary Power System: Installation of g
solar photovoltaic array with its associated secondary batteries.

will be evaluated. Installation of attitude reference for the mission
life will ve necessary if the Able Star is used.

(5) Communication ang Control (Vehicle Borne):
Insofar as is feasible, this equipment will be & simplified version

of that employed on Configuration IV, Also, some consideration will -
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b. Flight Configuration Vv Peyload

(1) Visusl Reconnaissance: The visual reconnais-
sance subsystem for the E- Payloed will consist of g camersa of mod-

overall development objectives. Compatability with dats, Processing
equipment already developed or under development will be s mejor
consideration, '

(2) Recovery Capsule: The recovery capsule sub-
system will consist of the equipment %o be recovered plus all asso-
ciated equipment to house, operate, detach and gulde the recovery
payload., Recovera.ble equipment will include recommended portions of
the payload, acquisition and homing beacon, light beacon and terminal

(1) Data Processing - Subsystem "T"
(2) Geophysical Emviromment - Subsystem "J"

: (3) Qualitative Persomnel Requirements - Sybe
system "K" : v

b. PFurther, the ground configuration imvolves the
criticel development areas of logistics, reliability, and that
designated as "ground support equipment”. It is to be noted that in -
the SAMOS approach, the ground support equipment responsibility ine
cludes not only development of equipment and procedures for ground

ng, servicing, and checkout of SAMOS flight articles, but also
for launch monitoring end control.

¢. The design features of the R&D ground configuration
a&re indicated in the following sumary treatment of the ground system
Plan. Descriptions of SAMOS equipments » Tacilities and relsted pro-
cedures are also offered to indicate specific development areas in
the ground system. The mode of operation integrating the ground
system with orbiting equipment is indicated in the "Test Annex",
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2. Summary of Ground System Plan

a. . Ground Based Control System Philosophy

are to be used in the early phases are Primarily manua]. U'ltima‘tely
& highly automated system for tracking, readout and recording, and
Processing of data will be required. As experience is gained and
the state-of-the-art advances this early system will be redesigneqd
and modified to provide more automatic operation and control of the
complex system functions. This re-design or ma jor modification will

design shall be as flexible as possible to Provide relatively rapiq

' reaction to changing requirements. Common system functions are being

integrated and expanded to accommodate the SAMOS, DISCOVERER and MIDAS
brogram reqguirements.

(2) The integratea system design is based upon
categorizing its over-all functions independent of location as

(2) Satellite Control is concerned with

- recovery. These are functions of all satellite systems. These

- Search time, to relate date received from the satellite with satel-

lite Position, and to enable programming the vehicle for future
data collection.

. (v) Semsor Control is concerned with the opér-
ation of payload equipment and 1s accomplished through instructions
sent by means of the ground-space communications subsystem and based

and facilities which have handled given data, geo-positioning infor-
mation which established the areg of the earth's surface vhere the
data was collected, and "confidence tagging” which indicates the
extent to which the ground and space equipments handling the data
Performed within recuired tolerances.
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system requests as Tregular and special calibration checks and quality-
control-initiated adjustments. An interstation schedule will be
maintained to assure optimum unitization of each remote station and
its equipment. - -

b. Ground Based Satellite Comtrol System for Electronic
Readout: The over-all ground system for electronic readout can be

divided into the following elements. At the hub of the communications

(1) Tracking and Acquisition Stations (TAS)

(a) Receive date frem the sensors in the
vehicle

(b) Encode commends received from the STC for
transmittal to the vehicle '

(e) Provide real-time adjustments
(@) Track the vehicle
(2) Sstellite Test Center (sTC)

S . (a) Over-all direction of the ground based
control system

(b) Generation of the vehicle schedule
(c) Generation of calibration tables

(d) Generation of ground track information

(e) Provide information required for
engineering evaluation of system performance

(£) Trecking information for the TAS
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(g) Generation of stored program commandsg
for control of the vehicle ang payload,

(h) Utilize feedback from SS/T to determine
optimum methods for use of SS/T deriveqd data in an integrateq control

c. SAMOS Ground System for Recovery: For the SAMOS
Trecovery satellite tracking, telemetry readouts ang command will be
Provided at Vandenberg AFB, Northeast, ang Hawailan Islands tracking

and scquisition stations, with ground links to. the Satellite Test
Center at Sunnyvale, California.

(1) Grouna System for Flight Configuration IV:

. (a) The Recovery Force will consist of five
C-130 aircraft equipped with the air snatch and direction finding
equipment described above. Thege aireraft will nominally be baged at
Hickam Air Force Base, Honolulu, Hawaii. It is planned to include two
Naval vessels (Pacific Missile Range recovery ships) in the recovery
force. The Recovery Force ig controlled angd deployed by the Hawaiian

stations. Tne HCC is directly responsible for the deployment ang
control of the Recovery Force under the authority delegated to it
by the STC in Sunnyvale.

(b) The HCC wily effect Recovei'y Force control
through the use of single side-band BF radio. The C-130 aircraft
will be ecuipped with the ARC 58 and ARC 65 single side-band trans.

(c) The reécovery capsule is ejecteq from orbit
and placed in g descent path that permits deployment of the para-
chute at 55,000 feet at a point south ang west of Oahu. The recovery
beacon will start tra.nsmitting shortly after orbit ejection, The
flashing lights will be switched on at perachute deployment. Ip the
event of an unsuccessful aerigl recovery, a sea marker backage will
be opened at vater impact. Surface ships will move toward the water-
borne capsule by direction of the commang €C-130 or C-130 having the
capsule in sight, Additional seg marker packages will be opened at
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(d) The Recovery Force will be deployed when
directed by the Satellite Test Center, STC through the HCC. In -

low radio and ragar noise. The actual impact ares will be located as
close as practical to Oali, but at least 200 miles from its southwest
extremities. It ig estimated that the aircraft can reach the impact
area at this location in less than an hour.

could be located in the Continental United States. In these instances,
the Recovery Force would be deployed by the HCC and the control of ‘

(£) Only four of the five C-130 aircraft are
dispatched and the fifth 1s held in reserve at Hickam. It is Planned
that the three C-130 aircraft of the Recovery Force will be deployed
at the mid-points of the sides of the equilateral triangle that can
be inscribed in the Ppredicted impact circle. The fourth aircraft will
be centrally located. One apex of this triangle will be oriented
north or to the expected azimuth of re-entry. After the aircraft
have arrived on stations, they immediately begin a beacon search
covering the impact ares -and the re-entry path. The aircraft at the

aircraft, which will DPlot the information on a master Plotting board
and relay the data to the other aircraft ana the HCC.

(g) After slgnal detection, and assuming the
capsule falls in the Predicted area, the command C-130 will direct the
two closest aircraft to the Dbarachute-suspended capsule to intercept
it and attempt air recovery. The third aircraft will be directed to
stand by at a range of 3 miles. During initiation of search, the
command C-130 will attempt to interpret the re-entry data to refine
the impact point prior to parachute deployment. The command aircraft,
in.addition to its cammand function, also serves &8 & recovery aircraft
and will be staffed accordingly. This means that if the parachute
deployment. boint is closest to the cammand aircraft, it will direct
itself ‘and the closest C-130 to attempt actual recovery. The remote
C-130 will remain on stand-by. .
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(1) After air snatch, the SAMOS Recovery
Capsule will be brought aboard the C-130 aircraft as repidly as

Dossible. The capsule will then be delivered to the Data Handling
Facilityo : ’ '

d. SAMOS Ground Communi cations Network: In addition to
voice and tel, circuits, SAMOS Planning inciudes g wide-band data

und
ellite vehicle and
its components, including the visual, ferret, and recovery capsule
subsystem equipment, and ghall consist of transport trailers,

maintenance and checkout standg handling dollies yokes, and slings
and other handling equipment. ’ ’ ’ ,_

(2) Ground Service EQuipment. Ground servicing
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equipment shall be capable of servicing the vehicle » and shall consist
of fuel and seid handling equipment, umbilical mast Plumbing and
vwiring, personnel hi-1ift and other required servicing equipment.

-~ (%) Vehicle Subsystem Checkout Equipment. Subsystem
checkout equipment shall be capable of evaluating and recording the
performance of each subsystem or unit within pre-selected limits and
isolating camponent malfunctions. Vehicle subsystem checkout equipment
shall consist of checkout consoles for the bropulsion, auxiliary
bower, guidance ami control, vehicle-borne commnications, visual,
ferret, ang recovery capsule subsystems: checkout consoles for
bressurization and tankage; checkout equipment for the telemeter units
and beacons; and other vehicle subsystems checkout equipment.

b. Satellite Ground Control Equipment. The following
categories of ground control equipment will be useq in the SAMos

: (1) VERLORT Redar Equipment. The VERLORT ragar
equipment shall be capable of obtainingrtracking information in the
form of azimuth, elevation, and slant range through the use of S-
band radar equipment which interrogates a vehicle-borne S-band
transponder by means of codeq DPulses. The VERLORT equipment shall

shall include command encoding equipment, analog computers (for
accuisition and rough orbit computations), digital data output
equipment, standby power units » and antennss.
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,.-A (2) var Acquisition ang Trackig Eniuiment. The VHF
acquisition ang tracking equipment shal] provide the meang for

accomplishing initiaj acquisition ang rough tracking of the vehicle.
The equipment shall consist, in part s OF tri-helix antennas with
associated control equipment, Preamplifiers, mlticouplers » and phase-
coherent Doppler receivers. The tri-helix antenna output ghgll
Perform three functions by broviding an RF signal which ig used for
acquisition ang tracking; telemetry information which is fed to.a
telemetry receiver for dats reduction; ang Doppler information which
is fed to & phase-coherent receiver for vehicle velocity determi-
nation. The remaining integral vart of the VHF acquisition ang

antennas with é.ssociated control and drive equipment, Pre-amplifiers s
multicouplers for telemeter ang reconnaissance datg receiving

acquisition station; however, depending upon ‘the locality ard re-
Quirements of the individual station, instrumentation may vary.

(%) Data Handling ang Computation Equipment. The
data handling and computation equipment shall handle, Process, and
convert vehicle functional ang tracking data, accamplish mission
scheduling, ang support operations control. The equipment shall
consist of computers; datg analysis equipment; ang data conversion

and buffering units necessary to Operate slaving, recording, real-
time data displays, and tracking equipment. '

equipment as required. Configuration at each station will vary
depending on assigneqd functions.
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(6) umr Acquisition ‘and Tracking Equipment. The UHF
tracking and acquisition equipment shaill provide the capability for

Searching and for acquiring the vehicle prior to the determination of
DPrecise vehicle coordinates » 88 well as tracking the vehicle to
ascertain precise vehicle azimuth, elevation, and range. The UHF
tracking and acquisition equipment shall congist of & precision UHF
direction finder for acquisition and tracking; associated with these
major elements are command transmitters, transmitting antennag ’
telemetry receivers and associated antennsg , computers for acquisition

and orbit computations » digital data output equipment > and standby
pbower units.

(7) UHF Command Iransmitting Equipment. The UHF
command-tra.nsmitting equipment shall provide the means to transmit
digital real-time commands from the ground which will activate
equipment functions in the vehicle. The equipment shall consist of
a high-power WM transmitter and a directional transmitting antenns,

(8) Payload Ground F ent . This equipment
shall be capable of control of payload operation through appropriate
elements of Subsystem H. In addition for readout reyloads, it shall
be capable of accepting, reconstructing and displaying visual and
ferret reconnaissance data and auxiliary information. The payload
ground equipment shall consist of payload sensor and payload telemetry
. display devices » command consoles, Photo reconstruction equipment
and limited special burpose payload data Dbrocessing equipment.

(9) Ground T and Display Equipment. The
ground timing angd display equipment shall be capable of supplying
master timing information for ground stations > Synchronizing signals »

operations. The ground timing and display equipment shall consist
of WWV time receivers » master time generatros (synchronized with
WWV), time display units » 80d timing terminel units for remote
timing indications. The equipment required for this function of
satellite ground control is listed under the headings of the
equipment for which it supplies a support function.

(10) . Intra/Interstation Communications and Dats
Transmission Equi nt, The intrastation angd interstation commnt -

cations and data transmission equipment shall facilitate the flow
of reconnaissance data, voice, teletype, launch control, and tracking
information within portions of single ground station between ground

and interstation communications and datg transmission equipment shall
consist of the following types of network: A wide-band commmnication
link between VAFB and the STC to be used for evaluation purposes,

100 wpm teletype, 60 vpn teletype, alternate voice/teletype, voice
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baging, hot-line direct communication, ang normal voice Communicationg,
The equipment Trequired for thig function of satellite ground control

is listed under ‘the heedings of the equipment for which it supplies
& support function, -

collimated, bration Vang Will be required et each
1g and acquisition site to tranamit standarq signals t6 the
8S/F pey: for sslon to the payloaq ground equirment,

b, Dats Processing (Subsysten I)

This subject Will be discussed in detail in Appendix T
to thisg document;, To be publisheq Beparately at a later date.

————
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as its primary purpose the acquisition of environmental dats which is

necessary, or may contribute » to the technological improvement of
satellite systems. : '

b. The SAMOS vehicles.provige unique instrumentation
platforms for geophysical ang astrophysical measurements due to the
bayload capacity and to the vehicular attitude control. Additionally,
the low-altituge Polar orbits Provide the opportunity for mapping the
entire surface of

the earth in terms of the several environmental
Darameters. - v

between 8uroral and Van Allen radiation. In addition to determining
radiation damage to satellite components, there may exist the
Possibility of utilizing the radiation zoneg for military burposes,

d. The use of the earth's magnetic field for vehicle
guldance or attituge orientation will require a detaileq mapping of
the fielq camponents. Thig knowledge of the ghape ang strength of
the earth's field would be valuable in interpreting charged particle

data and the explanation of Physical Phenomeng affecting v'ehicle/
ground communicationg,

£, Measuring the e'a.rth's radiation, in both the infrareq
and the visible Portion of the Spectrum, is desirable for determining
satellite heat balance and the ambient background affecting obger.

components and the mechanism of the formation of ions in the upper
atmosphere. '

h. The number, size, ang velocity of micro-meteopites ig
of interest in estimating erosion damage ang the Probability of
dama, '

This document contains information atfecting the national defense of the United States within the meaning of the Espionage Laws,
Title 18, U.5.C., Section 793 and 794, the transmission of which in any m, to on hori i i



R e S

——— et et

accordance with the varying capabilities:

PLANNED GEOPHYSICAL MEASUREMENTS*
Measurement , Fli@t

Farth therma] radiation 5
Earth vigible radiation : 5
5

Cosmic ray radiation , 1
Themal neutron flux 3
Ambient jop Populsation 1 3
Atmospheric molecular maggeg distribution

magnetic fielqd components ~
Micro-meteorites . 12
Atmospheric density 2
Solar extreme ultraviolet Spectrum : _
Vehicular electrie potential S 1

6. Persenne] Subsystem ( Subsystem k )

a. General

with the design and the development of the bersonnel camponent of the
Weapon System. Development activity will center in mmman engineering,»
Personnel, Personnel requirements, information, training, and technicgl

Job classificationg, Training, training materials, ang definitions of
Operational Procedures wilj be accamplished with the objective of
attaining high proficiency of well-trained Personne].

b. Human Mneeriz_:g'
human
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includes a human factor reviey of system operation for each test
flight ang field analysis to detai] the potential and actual _
failures of the personnel subsystems and to recommeng remedial action.

- €. Personnel Requirements

: A training progranm consistent with the Rep Program
Will be conducteq, '

d. Menualsg and Job Aids

a. Reliabilitx Dea@ Review

(1) cContinuous reliability design reviews are being
conducted within the funds &vailable to assure equipment design for
reliable life in orbit. The major objectives of these
reviews are: (1) o maintain g reliability prediction for the
system concept go that decisions can be made regarding the total

Permissible complextty at system leve]. (2) 1 establish complexity
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(a)

(e)
(£)

SEGKE]

Identifies marginal engineering design
Provides_ & bagis for considering redundacy

Provides g measure of mee.n-time—to-failu'e
(MrTF) or - repair (MPTR) :

Provides a detailed thermodynamie evaluation
of packaging

Estahligheg &reas of therme) benalty
Evaluates fail-gafe. features
Defineg Probeble modeg of failure

Reveals uge of non-gtandarq fabrication
Processes

Analysig of part instaﬁmties

Circuit design to mimimize the effects of

these instabilities

Optimm derating

Improved inspgquon tech.nimes

Preparetion of parts Bpeciﬁvcations, includ-

ing adequate Teliability requiremmes, to
facilitate (a) and (e) ,



Darticipation in the Reliable Electronie Parts Program of Battele
Memorial Ins titute will continue and the IMSD Dets Interchange Program
has been expanded to include Hi-Reliability parts test data, specifi-
cations, and test blans. Informstion obtained from these sources, and
other test data, will be uged to Prepare & parts Iist, Thig list and

(3) The part testing program is being oriented towarg
establislment of failure modes » development of application data, and
formilation of accelerated life tests. One task to be initiated will

Efforts will also be undertaken to develop techniques for detecting
latent failyres, The follow-on R&D Program imposes g requirement for

additiona] Specimens for ground testing, Partg are presently being
evaluated in critica] application aress and high failure rates have
been observeq in the following perts:

(a) Microwave tui:es
(v) Tantalum Cé.pacitors
(c¢) Comectors.

(a) ‘Potentiometers

(e) Relays

(£) Diodes |

(g) Power transistors

(b) Electron Tubes

(1) Bearings, gears ang bearing surfaceg
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: (5) The use of fotating parts such as motors, slip
rings, ang coding wheels will be minimized. 71n addition, solig state
devices will be developed to replace relays where feasible.

Pated that evaporation, subllmation, and redeposition may causge
degradation op failure, '

(2) 1 bearing and gear design, spontaneoys interface
migration will be studied on g Quantitative bagig, Such processges
88 wire wrap, ‘solderless connectors, ang 8pot welding instead of
8oldering for bart lead attachment,~ will also be investigateq.

stresses to g minimm during assembly. The neeg to ‘alter the con-

figurations of Dbresent parts +o €ase problems in this ares will also
be ‘studied. _ '

(5) Many process Specifications hayve been revieweq
in the light of SAMOS long life, orbita) requirements, ang additional
Treviews and revisions will be made.

(6) Specifications wi1) be reviewed to Drevent
undesirable reliability Performance traceoffs,
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a. Reliability Tests

(1) A considerabile effort will be made to ascertain
and measure the enviromment of SAMOS equipment., An extensive effort
has already been mage to define the ground and launch enviromment of
SAMOS. Studies will continue on the effects on the following:

(a) Electromagnetic Radiation
(v) Cosmic Radiation

(¢c) Radiation Belts

(a) Interplanetary Dust

(e) Solar Wing

(£) Vacum

(g) Weightlessnegsgs

(2) Reliability tests will be conducted at part,
component and subsystem levels. The types of tests that w111 be
conducted are ag follows;

(a) Accelerateq life (parts)
(b) Nominal 1ife (system level)

(c) Flevatea envirommental streas limits (parts
and components )

(d) Thermai ¢yelic and shock (parts end components
undergoing orbitel therma] change )

(e) Vacuum 1ife (ma.teria.ls » Parts, camponents)

(f£) Radiation 1ife (pe.rt:lcula.rly organic
materials)
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evaluated from g reliability standpoint » and procedura] measures will
then be developed to brotect the inherent high reliability of the
equipment during thege Phases. The amount of actugl Operation that
equipment will be subjected to will be rigidly controlled, This
control will be imposed to minimize the hazard of misuse, Effective
recording of all tests will be mandatory to indicate any instanceg
where equipment may have incurreg misuse. Sych equipment, whije it
mey still meet acceptance test Specifications » Will be removed and
evaluated from g reliability standpoint to determine itg suitability
for further yse in a long-1irfe SAMOS vehicle system. Thege stringent

£. §x§tem Smlification Pro@: A concerteq effort
will be made to minimize the overall system function requirementg of

the satellite equipment so that the system can be simplifieq, From

to elimination of the 3-phase inverter ang bossibly the 2 xp inverter
and synchronoug Dower amplifier.

less than 100 Ercent; such g decision will be baseq on g system‘error

analysisg,
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h. Redundancy vs Weight Penalty Analysis Progranm

(1) Where the state-of-the art part life precludes
achieving the desirable equipment reliability goal, the uge of
redundant componentg Will be considered, It is realized that

weight penalty. Some components which may be considered for
redundancy are as follows:

(a) Inverters(ss/c)
(b) Solar arrey control (g5/c)
(c) Voltege limiter circuits

(d) Electronies of the attitude control
system(8S/D) |

(e) Data transmitter (ss/m)
(£) Decoder-programmer (LoDAP, SS/H)
1. Subcontractor ang Vendor Reuabmt;y Programs

Prime ang associate contractors will be made avare
of the importance of the need ang will be contr.actually required
to insure that their subcontractors ang vendors implement and
maintain reliability Programs which wilj adequately support all
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A. MANAGEMENT
IMSD: The central direction and control of concepts,
studies, anelyses, expenditures, p ’ ng and

1. LIMsD: Perfornm analyses, design studies ang flight
tests (and basic development tests not applicable to a partie.

of ground equipment 'systems, ground-space tracking, communications )
command systems ang related test, servicing, calibration ap,

logistical support equipment (both contractor and/or government

2. Subcontract: Conduct a brogram of analytical study
and systenm simlation ang conduct AXE studieg, :

C. AIRFRAME SUBSYSTEM
—— D OoIOTEM ,

LMSD: Develop ang Produce satellite alrframe. Provige:
Propellant ang Pressurization ©; aerodynamic fairings;
structural supports, brackets and fittings; mechanical ang
electrical fittings not included in other gystems 5 environmental
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D. PROPULSION SUBSY STEM

1. IMSD: Obtain ang integrate the orbita) thrust rocket
engine and orbit bosition propulsion device, Develop and Provide
propulsion subsystem including: feeqd and loading systems, engine
gimbal capability, and equipment required to start and stop the
propulsion subsystem in response to command (or Program) ullage
orientation requirements, ang grouwnd based itemg for testing,
calibrating and servicing, c

2. Subcontract: Bell Aireraft Corporation: Menufacture
and deliver the YLR-81-BA~5 rocket engine for Flight Configurstion
I. Mamufacture ang deliver the XLR-81-BA-9 (Bell Modal 8096) for
subsequent Flight Configurations,

3. Aerojet-Geners): Manufacture of go1ig propellant
ullage orientation rockets, :

b, Engine Modification: Explore the growth potentisl of the
AF LR-81 rocket engine through modification to improve the bagie
engine design, Conversion to g nitrogen tetrao:d.de-hydrazine blend
Propellant combination 8ppears most attractive for "storable” systems

Power for all subsystems within satellite from time just prior to

launch o mission's ending, ang equipment requireqd for testing ang
serviecing. .

2. Subcontract; Design, development ang Production of
Prime energy sowrces and power conversion equipment, ineluding
bower inverters, voltage Tegulators, photovoltaic collectors,
control relays and design, development and'production of primary
and secondary batteries.

F. GUIDANCE AND CONTROL SUBSYSTEM

1. IMSD: Develop and/or provide and integrate: ground
based and on boarg guidance and comtrol (command ) equipment
required to stabilize, direct, Separate and boogt orbiting vehicle
and equipment required for servicing, testing and calibration,

2. Subcontract: Design, development ang Production of
horizon Scanners, inertig)l reference package, control valyes and
nozzles, and MIT attitude control system,
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G. VISUAL RECONNATSSANCE SUBSYSTEM

Photographic system (8) required to collect, store, filtep (or
Process), convert into video signal to Photographic form for use
and the equipment required for servicing, testing, ang colibration.

2. Subcontract: Eastman Kodak: Research, development
and fabrication of visual reconnaissance equipment ang Photo
simulation studies,

3. Subcontract: Itek Corporation: Research, development
and fabrication of recovery reconnaissance Payload,

1. LMED: Develop and/or Provide and integrate: g
electronic system(s) required to collect, store, £iltep (or
process), reconvert (as required) and decode electromagnetic

intelligence information ang the equipment required for 'servicing,
testing ang calibration,

Program to develop an electronic reconnaissance system for use in

§ satellite vehicle. Additiona.lly, maintain cognizance of the
electronic environment which can be effectively observed from

3. Development of wide-band video recorder.

. Other: Conduct g study of operational reé;uiremént for
the electronic reconnaissance system.

I. GROUND-SPACE COMUNICATIONS SUBSYSTEM
AF OL{ 357)-595, LOCKHEED ATRCRAFT CORP AND AF oh(6h7)-532,

1. IMSD: Develop and/or provide ang integrate and operate:
Space-ground ang ground communication and tracking equipment
required by contractor to coordinate ang monitor all flights ang
assist the government in d.etermining, equipping and manning
facilities required for service controlled activities. Tnig includes

all ground Support equipment required for servicing, testing, ang
calibrating.
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II. IETTER CONTRACT DESIGNATED AS SUPPLEMENTATL AGREEMENT #4.3
CONTRACT AF OE ;§F_7)-§ CONVAIR ASTRONAUTICS DIVISIORN,
G DYNAMICS CORP. :

adapt the 8M 65 booster, itg facilities, groung SUpport equipment

etc., to the AGENA ang launch the combineq sy 65/AGENA vehicle
into orbit. :

III. OA 58-25 (0A 59-1) Romg AIR DEVELOPMENT CENTER
A. " ROME ATR DEVELOPMENT CENTER

Responsible for conduct of & program of research and
development on equipments, techniques ang methods for Processing .
of photographie and ferret data returned from the satellite, into
meaningful intelligence information. RADC ig delegated the
Tresponsibility for the conduct of the program for the Data
Processing Subsystem. The ,Thompson-Ramo-Wooldridge Corporation hag

IV. 0A 58.10 COMMAND & CONTROL DEVELOPMENT DIVISION
\’\¥

A. COMMARD & CONTROL DEVELOPMENT DIVISION

Responsible for conduct of g Program of research and
development on equipments, techniques ang methods for the
collection of geophysical environmgntal data. AFCRC has been

V. LETTER CONTRACT AF-0L (647)-530

A. PHILCO CORPORATION WESTERN DEVELOPMERT LABORATORIES,
2 FABIAN WAY PALO ALTO, CALIFORNIA

1. Requirements:

a&. Perform feasibility and engineering design studieg
to meet requirements and define Communication ang Control (c & ¢)
Subsystem, 1 : T
Stations. Define DPreliminary operaiion concept apg Plans for

systenm design criteria, angd investigate alternative applications of
c&cC Subsystem.
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b." Conduet reliability. program on hardware items,
Provide Personnel, training technical manual, and humap :
engineering Support for ¢ & ¢ Subsystem,

C. Receive, install, aésemble, calibrate, checkout,
Operate and maintain equipment for 7 g A Stationg Performi
Such modificationg &8 required to support this function.

d. Deirelop and procure 1960 T & D receiving antennag.

e. Develop and fabricate 110" and 26.5¢ radomes for
T&DandAngle TrackerAntennae.

f. Develop ang fabricate ‘Angle Tracker Systems.
VI. AP Oh(6h7)-103, MASS, INSTITUTE oF TECHNOLOGY, CAMBRIDGE,
MASS,

Responsible for developing and testing an all-inertia)

guidance ang orbital control subsystem to Provide guidance and con-
trol signals to the satellite vehicle during alj Phases of flight.
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SEAAES
SUMMARY DESCRTPTION OF CONTRACTS BY WEAPON SYSTRY

(XEW PROGRAM)
SEARCH CAPABILITY
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(3) The Manned Atreras: Frograms. These progrems
have provideq test philosophy, basic engineering ang scientific
Principles of demonstrated effectiveness,
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d. Development testing of g weapons system has g single
burpose; which is o achieve g highly reliable system that will fully

test information at all development stages into the design and re-
design phages, Both ground and 8pace system testing are developed on
the building-block Principle. For example, in the early phases of
testing the simplest parts ang Ccamponents of an 1ndividual subsysten
are tested; ag the testing brogram proceeds in scope and complexity,

v e. Primary dependence on flight Yesting to obtain design
and system perameterg information 15 recognizeq &8 inefficient and
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systems teéts. For €Xample, early flight tests demonstrate the
compatibility of +the booster; the Space vehicle; the 8uidance ang
control; ang ground space communications systems - in addition

Emerefore, the test Program looks like g Pyramid, schematically, with
its broad base resting on the part angd component test brogram. The
types of testing accomplished gre described in the following Bections.

2. Test Description

a. The Readout Program will consist of elight flighfs
through CY 62 carrying visual ang ferret bayloads. The intent 1g to
demonstrate fea.sibility insofar as the limited mumbers of flights

it , )

b. The Recovery Program will, starting in mid 1961,

became the major effort in flight testing. myo types of satellites s
each utilizing g different recovery technique wi11] be flight testeqd.
One will contain the rela.tively sophisticateq E-5 camers, The other
will contain g slmpler camers (E-6 ) designed for search coverage and
will utilize g different recovery technigue, The Primary objective
of the Recovery Program will pe the earliest Possible demonstration
of a reliable method of photographing vast aresgs and'returning such
data Physically to the ground.

c. Th ;
seven flights through Cy 62. The backup program (E-6) wi11 consist
of seven flights through CY 62, 1n each case, the camers flights
will be augmenteq by two additiona]l fully instrumenteqg diagnostic
Payload flights (Atlas) to check out the recovery technigues.
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Wind tunnel tests _ Recovery system
Environmenta] tests tests -
Horizon scanner tests

(Balloon) ’ Ferret tests

Nuclear auxiliary power _

.unit tests (temina.t_ed) Data Processing equipment
Propellant tank tests Propulsion system
Telemetry system tests altitude start

GSE tests : tests

Roll control tests

(simula.tion) Adrcraft drop tests
Photographic systems tests Alrcraft/ship datq
Solar auxiliary power '

unit tests ‘ Package snatch tegt

Systems experimental test .

b. Captive Testing: Convair Astronautics Will have the
responsibility for any component ang captive testing on the ATTAS
booster. IMsp will provide captive testing for the SAMOS satellite
the form of an in-plant systemg run and a captive firing
of each satellite vehicle less its recoverable Payload at the Santa
Cruz Test Bage, Fram Santa Cryg » each vehicle wi1] be delivered to
the flight test launch ares, Vandenberg Air Force Base. (Responsi-

bilities)associa.ted with the E-6 Recovery Program have not yet been
defineqd. S

+ cl
flight test direction ang Planning fa1ig on the prime weapon system
contractor. Pre-flight checkout responsibility wi1l be ghared,

and control wili be subrogated from this Center to other stations ag
the need ariges during operstion. (ReSponsibilities associated with
the E-6 Recovery Program have not yet been defined. ) :

d. The testing program for Sybsystem T developed equip-
ment will be explained in Appendix I to this Development Plan vhich
1s to be publigheq Separately. _ :

B. FLIGHT TEST PROGRAM

1. Overall Prog'ﬂ O‘bdectives

&. BSAMOS orbital Performance characteristics will, by

1960,, have been esta.blish\ed and the significant test objJectives of
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Test and evaluate ferret systems., Demonstrate capability of elec-
tronic and vigual Teconnaissance systemg ‘to obtain intelligence
information, Evaluate the Operation of equipment in zere gravity
field. uate orbit tracking ang ground/space command ang

(2) Recovery Program:

(a) High Resolution (E-5). Demonstration of
heavy Capsule system recovery techniques and equipment. . Evaluation
of high precigion vehicle attitude control stabilization system,
Demonstration of precise vehicle position and attitude determination
techniques. Demonstration of system compatibility with extreme re-
solution photographic requirements. Evaluation of t'ra.cld.ng and
Dositiona] computing systems.

(v) Search Resolution (E-6). Demonstration of
orbit capability. Demonstration of backup recovery techniques ang
equipment, Evaluation of Batellite attitude control ang stabiliza-
tion system. Evaluation of &gross photo coverage capability. Evalua-
tion of tracking ang Positional computing systems.

2. Flight Test Plan

&. Readout Program

the F-1 ferret Payload. (See Design Characteristics Section).

(a) Demonstrate the ability of the AGENA/ATLAS
cambination to Place the -SAMOS Satellite in g Planned orbit,

(b) Demonstrate the 8bility of the satellite
to achieve and maintain a pr_edetemined attitude in orbit.

(¢) Demonstrate the capability of the p.g
payload to Process ang readout €xposed f1lm ang berform the total
subsysten Operation within its capebility limitsg,

This document contains information affecting the national defense of the United States within the meaning of the Espionage Laws,
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: (&) Demonstrate F-1 ferret payload capability
to monitor electromagnetie emissions, digitize ang store the
characteristics of thege emlssions, and readout thig data by the
vehicle-ground Ccommunication link to evaluate the ferret reconnaig-

_ (e) Test ang evaluate the basic subsystems of
the satellite vehicle. '

(£) Determine the capability of the ground
support equipment and facilities to Support the vehicle in its
various phases of operetion. -

(g) Determine the capabllity of the ground
control subsystem to maintain control of system operations.

(2) Determine the ability of the go payload
to Dhotograph Specific areas of interest, Process the exposed film,
and eiectronically transmit and readoyt. the Photography by the
vehicle ground communications 1ink.

‘ ‘ (b) Test ang evaluate the basic subsystems of
the satellite vehicle.

Payload to monitor electromagnetic emissions, digitize and store
the significant characteristics of these emissiong and to transmit
and readout thig data via the satellite-ground communications 1link,

(b) Obtein ang Process geophysical dats.

b. Recoveg Progga.m

) (1) The Configuration TV satellite will be testeq
in increments beginning with the launch of fully instrumenteq

WDLPR-406
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early flights, Al flights will involve capsule recovery. The test
objectives are:

(a) Determine tpe CSPADLLILY of the E-5 photo.
graphic bayloed to brovide high resolution photography of specific
&reas of interest, -

“(b) Ibst'cspsm.e separation retrodynamicg
therma) protect_ion, and Tecovery techmquas. ’ ’

capab
ground control System equipment and facilitieg to control system
operations without direct access to collected Teconnai ssance data

(2) The Configuration v satellite testing will
begin with launcheg of fully : diagnogtic payloads which
_ - ques used will
differ from those used for the Configuration 1v Vehicle. mhe
following are the test objectives:

(a) Detem.mg the ability of the E-6 camers
to provide 8ross coverage of areas of interest at Bpecified groung

"~ (b) Determine the capability of the new
recovery subsystem to Successfully return the Payload to the earth'g

Ssurface at g selected bosition. Compare thig capability with that
of the E-5 recovery subsysten,

This document containg i
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comply. The test operations will pe executed by IMSD anq Convair
mautics (CVAC), the booster contractor, under the control of
the Systems Test Controller, 1n general, systems test direction
and execution will be accomplished by IMSD bersomnel. In the cage
of the M-85 booster, CVAC Personnel have been assigned responsi-

b. E-6 Reeovgr_x‘ Flights

(1)  Atr Foree rarticipation and procedures will
be identical to item 3a above, ,

(2) The role of the integrating contracter wi1y
change, Responsibilitieg for the integrating contractor and
associates will pe defined subsequent to Publication of thig document,
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4. Test Program System Operation

&. General: fme systen, consisting of orbiting vehicle,
launch ang checkout facilities, tracking stations, control centerg s
and computing facilities, ig considered ag an operating entity, ang
the functioning of each element of the system is discusseq a8 that

_C. System Tegt and Checkout: A brogram of test ang
checkout will begin at the part ang component level ang be expandeqg
boo ntracto: modifi ‘

functiong recorded ang

compar :
Possible deteriora.tion of componentg, The checkout of launch facili.
ties will be &ccamplished on g schedule compatible with the flight

This document contains information offecting the national defense of the United States within the meaning of the Espionage Laws,
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stage for the backup recovery progrem.

equipment.

e. Launch, Exit, and Orbit Injection Phases: The
operation of the ete system, from the instant of launch to the
end of attitude stebilization on orbit, is beyond the scope of thig
report; only a representative description follows: !

(1) At the instant of lift-off, all booster/vehicle
systems will be operating, or be reedy to operate on commend.,

(2) Beginning with 1ift-ofe, the boosber will be
Programmed to roll umtil it attains its nominal flight path azimuth,
During this period, the booster/vehicle will be in vertical flight.

(5) The propulsion subsystem will inject the SAMOS
vehicle into the desired orbit » 8ud the preprogrammed reorientation
will stabilize the satellite in either g tail-first (for visual

recovery) or nose-down (for reedout) orbital position,

(6) After a leunching, the launch complex will be
refurbished to rrepare for the next flight. Demaged parts will be
replaced and checked out, and existing equipment will be modified
Or new equipment will be incorporated into the launch complex as

necessa.‘ry. :
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will be adsptable to overland operations. Thus, recovery can be
accomplished in g variety of operational modes. The definite selec-
tion of the Ping] operational mode will be made when all system
factors have been evaluated, o ‘ '

h. Recovery Operation (E-6): mme recovery techniques to

in the ZI using a maneuverable, : guided capsule.
5. Command and Control Responsibilities and Procedures
. : Systemcomandandconbrolwillbeaworld-

(1) The collection ang Presentation of various types
of data that can serve as the basis for comand generation,

(4) The transmission of system commands,

WDLPR- 40§
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(5) The evaluation of system response to the commands
and the determination of required modifications to scheduled command
flow

activities: '

(1) commmication system checkowut

(2) simietion tranamission from tracking stations
to the computer center

(3) Dry run orbit calcwlation

such as weather and recovery force status., Vandenberg Control Center
willplottheimportamdatareceivedfromthesmandintm, the
Vandenberg Comtrol Center contimously will advige the STC of the

¢. Launch and Ascent: The STC functions, during this
=== _2nC Ascent

bPhase, will b concerned primarily with system coordination, es
follows: . :

WDLPR- 406
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; (1) The tracking stations will be alerted and
notified of initial orbit parameters,

(2) The Computer Center will be sent the times of
vehicle engine start and terminstion of orbital boost.

(3) The recovery force will be informed of orbit
achievement ang redirected, if required.

d. Orbit: The exercise of control over the vehicle in
orbit will be limited to the following commands:

(1) Reset of the orbit timer
(2) Adjustment of the orbit timer
(3) Initiation of the Trecovery sequence, or

€. Recovery: The decision to initiate recovery will be -
, and the command issueqd to the vehicle on orbit by one
of the SAMOS tracking stations. The aircraft will depart before the
dump command is sent. From this point, Hawaiian Control Center will

6. stem Test Evaluation: 4 comprehensive evaluation of
the Recovery and Readout Programs test results will be conducted.
The necessary eva.luation effort will be accomplished concurrently by

This documant containg information offecting the national defense of the United States within the ing of the Espi g
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designated Air Force, Convair Astronautics ang IMSD organizations.

The types of dats involved are:

Telemetry data

Radar tracking and control data

Launch (umbilical) data

Launch (optical) data

Weather data :

Prelaunch servicing notes

Recovery dsta .

Operations date (reconnaissence readout )

To insure the répid incorporation of test results in the Planning
and conduct of subsequent operationg » it is imperative that & com-
Plete evaluation of each test be accomplished within the time span
occwrring between flights. Every effort will be made, therefore, to
streamline the data flow process so that lag times may be minimized, .

b. Data Handli Procedures: Each item of data requireq
to evaluate test results will be Specified in detailed test objectives
for each flight. Because of the many individual pieces of information
which must be assembled within a short Period of time, every at
Will be made to deliver each item of data within a specified time,

the timely fiow of information. Algo » because of the large Volume -
and random order of arrival of many separate items of data, the pro-
cessing scheme will be both expedient and highly flexible. To permit
-an early evaluation of SAMOS results, the dats reduction process will
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be accomplished in two parts, in the manner described below,
"Quick-look" data: Data reduction required to

: 1
support "quick-look" eveluation activity wili be accomplished on g

first priority basis after receipt of Pertinent data, Nominal "quick-
look” date requirementg Will be specified in detail 60 days prior to
each flight, |

(2) Final Data Compilation: A final, comprehensive
compllation of lsunch data ag required for detailed subsystem analysis
willbecomplete'dwithinaperiodorBtOSdaysarterla .

system test activities ag they affect the achievement of Wltimate
Drogram goals and objectives. -Major emphasis, howvever, will be
devoted to the timely evaluation of system flight tests ag required
to properly redirect the brogram. The areas to be covered will
include:

(1) overall system performance in terms of predicted
versus actual results, '

' (2) valtdaity of test plans and conduct 1n terms of
the timely achievement of test objectives,

(3) Techniques ang brocedures employed in the conduct
of system tegt operations.

(4) Adequacy and sultability of systems communi ca-
tions, ground support equipment, facilities, and logistics.

Aa.ct:lvity. The actions pemit an integrated evaluation of

system operation, Necessary remedis] actions a.ﬁ‘ectin_g the Planning

a r.ught-to-flight basis will be conducted, Operationg concepts,
equipment, ang Drocedures will be modified ag necessary for proper

C.. GROUND TEST PROGRAM

1. Testig Reggrenents
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- b. Ground Tests: In addition to satellite vehicle tests,
components, subassemblies, assemblies, and subsystems shell be sub-
1 Jected to development tests, qualification tests, and inspection
| tests as 8pplicable. These tests are defined as follows:

» (1) Development Tests: Development tests shall be
defined as thoge tests conducted on equipment or material for the
burpose of evaluation of Performance, Operation, and limitg,

(2) qualification Tests: Qualification tests shall
be defined ag those tests conducted on equipment or material for the

Purpose of evaluation of the operation under enviromental conditions
the

(3) ction Tests: Inspection Tests shall be
defined as thoge ‘tests conducted on articles of a glven design for

the purpose of maintaining surveillance of quality in accordance
with specified requirements, ’ '

(4) Payload orbit Simiation Tests: Ground tests
will be conducted on complete ferret ang visual payloads that will
simiate long term orbital operation. Programmed operations will

be conducted in normel orbital Seéquence to determine weak points
within the subsystems and critical items relateq to the payloads.

c. Reliabilit ‘Te'sts: Those tests conducted to determine
modes of failure; primarily tests to failure or destruction.

2. Vehicle Systems Tests

This document contains informo.ﬁon affecting the national def of the United States within the ing of the Espienag Laws,
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¢. After satisfactory completion of the flight vehicle

ng
engine gimbaling, will be tested during the firing. The umbilical

release mechanignm and ground support equipment will also be tested
and evaluated &t this facility.
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On early launch vehicles, a dry run countdown will be conducted to
ensure adequacy of the countdown, compatibility of the blockhouse
remote control function, and satisfactory system bexrformance,

b. Prior to missile launch, the vehicle will be ummated

from the booster and lowered for fins) launch preperations. On early

vehicles, after Prolonged pad tests, 1t will be necessary to move the -
vehicle to the hangex for a complete systems test, Prior to re-
erection on the ped, the Primary electrical bower gource ‘and pyro-
technic devices Wwill be installed in an unarmed condition, Thig
function will be performed two dsys before the launch., The vehicle
Will be erected the same > the umbilicalg connected, and other

Pre-countdown preparations will be completed,

ment. During the countdown, pyrotechnic devices will be armed, the
service tower will be removed, remote fueling and Pneumatic pressuri-
zation will be berformed; all subsystems will be tested and monitoreq
through the blockhouse consoles and telemetry, and fecility items
will be checked and prepared. The umbilicalg will be ejected at

d. Pogt-launch tests before the vehicle is in orbit will
consist of monitoring the tracking and telemetry data. Real-time
readout of position, staging, separation, ignition, burnout and
other parsmeters Will be provided. Dats reduction of the tel
and tracking data will provide further analysis of system performance.
For the payload systems, telemetry data will monitor vibration
frequencies ang amplitudes in eritical areas.

S Fly-by Tests

Operations have begun for extensive fly-by tests using

WDLPR- 406
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T-33 aircraft equipped with a beacon transponder, telemetry
mitter, and flashing lights to check operation and calibration of
both the airborne components and the ground station
tests incluge S-band beacon interference gng operational checkout; -
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I. INTERIM DATA PROCESSING
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booster ang vehicle assembly, tracking, control, ang telemetry,-

3. Prior years military construction Programs have Provided the
following facilities; g4 missile assembly bullding at Vandenberg AFp
for reassembly, ‘checkout and maintenance of boosters s> vehicles gng
satellites; Launch Complex Nr. 1 at Point Arguello; Support facilitiesg
at Va.ndenberg AFB and Point Arguello consisting of technical support,
laboratory, vehicle holg building, generator station ang g fuel



of three (3) launch stands eng one (1) lmunch sontral center (blogk-

rt .
rehadbilitation of facilities an existing military bases required to
Support the technical'facilities are included. Industrial faci}ities

b. Design Completion Date: The date upon which the Air Farce
receives final drawings ang Specifications from the Architect- _
Engineer for review and approvai. It also indicates that, prior to
the date shown, Preliminary drawings ang specifications will have
been subm:ltted, reviewed and approved and g control estimate brovided.

d. Construction Bgp (Beneficial Occupancy Date): Mhe date when
bulldings and/or other construction will be completed to a point that
Will permit occupancy by the using agency for the DPurpose of installa-
tion of unit equipment, gpecia] and/or fixeq equipment that 1s not

: WDLPR-406
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Index Identification System numbers are included to furnish g
uniform code ang reference System for each item in the Plan. The
Index Identification System is mage up as follows:

BMD Index Identification System

Part T Base op Location Part IIT Veagons Systems or
Weam SEtem Phase

1. Edwards AFgp 1. Ws 107a-1

2. Holloman AFB 2. WS 107a-2
3. Patrick AFB 3. WwWs 3154
L, Vandenberg AFp k. samos g MIDAS
2. ATIAS OPNL, Bases La, Commmicationg Satellite
6. TITAN opny, Bases (Advent)
7. OFNL Bases 4B. System 609A , _
8. SPACE SYSTEMS Locations 4c.
(1. Edwards - As listed above) 5. Common Facility (2 or mope
(2. Holloman - As listed above) WS or uses)

(3. Patrick - ag listed above) 6. ICEM - 100
(k4. Vandenberg - gg listed above) T. IRBM - IoC

8A. Pt Arguells, cayie 8. Ws 133
8B. New Bos on, New Hampshire .
8c. Ottumwe, Iows Part IV Line Item
8D. Ft. Stevens, Oregon
9. MISCELIANEOUS Each line ijteq listed under e

- Functional Category is
numbered consecubively.

Part IT Item Functional Catego
R&D & Space §Etems M

1. Launch

2. Launch Support

3. Area Support/Missile Support

L, Ra.nge/'.l‘ra.cking/Telemetry/Cmtrol Ops
J- Captive Tegt

6. Special Test

q. Captive Test Support

8. Growmg Based Comnmicationg

NOTE 1: ‘e BMD Index Number consistg of four basic Parts listeq
above, P&I'ts I, II’ III’ and IV- :

VDLPR-ko§
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PART IT defines the items functiona] category, i.e. R&D,
» Support, ete. This is indicated by the gecond mmerical
digit of the number, - »

PART IV indicates the line-item sequence for each base,
within each functional category. .

Example: BMD Index Nr 8F4.h.A1
(8F) represents & Space System location in Aleska: the
first (4) indicates the tracking function of the Project;
the (L.A) 1ndicates the Commmnications Satellite System;
the (1) indicateg the first line item at that location
for the Specific system ang fwnction.
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