XON
s ATYY INLLY

U] s5:puyg sondsorey

DUIDADIY gAY ([osm

Yyoungy

FH-9598 ‘Sl -

/ a7 N
Wi o

SPACE SYSTEM

| EXEMPTED FROM & Wuw. v
LT . - DECLASSIFICATION [AW EO 12958

S TS REVIEW DATE - REVIEWER__{o{

cnim. - REFER TO
EXEMPTION (S): 1 2 3@5 5 7 H 9
L e Ay /
M" ?«"". Y

HEADQUARTERS :
e AJ_& ~FORCE _LAI.I.JSTIC MISSILE BIVISION
' : AIR’RESEARCH ‘AND DEVELOPMEWNT COMMAND

Y PA 9td 00

AET90L D —~¢

, mm‘ - “ ) \\.\




8 0 ocT 1989 | ggU & =
NALA EmE SR P =
NOFORN—->: : RS

HEADQUARTERS ;. TN S

AR RESEARCH AND IEVELOPMENT Codanp §~ &

- . g:‘;., 'i

%

DOWNGRADED AT 12 YEAR .

INTERVALS; NOT AUTOMATICALLY |
DECLASSIFIED. DOD DIR 5200.1Q Schriever X

_ neral, USAF O |

er Y

mﬂm B g
SPECIAL EANDLING REQUIRED A ‘ A S
RATTORA A AL ~GONFIDENTIAL - &
NATTONALS TO FOREIGN : s ¥ J
Sl. i

1 aws.




ATR FORCE BALLISTTC MISSILE DIVISION

12 July 1960
FOREWORD

: This volume presents the planning, funding levels, facility re-
quirements and schedules for the continuation of the Advanced Recon-
naigsance System, SAMOS, under Air Force management and in compliance
with Hq USAF guidance for technical e is. This volume describes
the system concept, progrem .obJEEHves, :;Tcem characteristics, the
various subsystems which comprise the whole, and the testing progrem
being employed to develop the system.

It is recommend.edthattheplanbeapprovedasmttenand
funded in accordance with the Fy 1961 Financial Plan end FY 1962
Budget Estimate included in the plan.
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ment plen vas submitteq 15 Jamuary 1960, Fop g complete background,
these development Plans ofrer_ detaileq information, :

¢ .
of 1955, design study proposals were soliciteq by the Air Force from ,~

rate consistent with good mansgement,
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On 30 June 1958, the Advanceg Research Projects Agency (ARPA) Order
No. 9-58 wasg issued,conﬁming Department of Defenge directives for
the assumption of responsibilities by ARPA for the Advanced Recon-
naissance Satellite Developmert Program. Thig directive, established

- the Director ARPA, ag the source of policy and technical guidance
for futwre Ws 117 development, SAMOS remained an ARPA responsibility
wmtil very recently. N : : ;

In & memorandum to the Chairman, Joint Chief of Staff, subject:
V/Coqnumtion of Satellite ang Space Vehicle Operations, dated 18
1959, the Secretary of Defenge approved specific reassign-
ments to the Air Force of MIDAS and SAMOS, The date of transfer of
these systems from the Advanced Research Projects Agency (4RPA) to

mcln'renb-develom Plans (15 Jammi%)mmepmdin
response to these instructions. Thege Plans vere submitted 1n two

parts. Onepmenccmpaa, sedthebasicR&Dm,amthermtoub-
linedtheMupectsot ® program. The AMr Force submitteq

Primarily becauge of the Air 's to the operational
aspectsorthemom.(ItmreltthattheMrPorce'splanto
Proceed with g operat. Program at this time would be to

separate obercbiom capability et this v vas expectedto inter-
:erewiththereaearchandde'velopnentpromandwouldhavethe
effect of delaying the cver-a.um'omandrusethem cost.
kvulablefundsmtobeutilized to emphasize research and

technical a8 to the character and quality of information
&y be obtained by the different SaMOS Payloads, and (2)
the of the initia3 operationa] Program be strongly
: WDLPR-387
. 1-1-2
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conditioned by the R&D resuits, The letter directed parallel R&D

sting of readout and recovery, earliest achievem_ent of flight
dates, and Provision for g minimm capability to Brocess intelligence
"take", ' : '

: | study
on SAMOS prepared in the 0gp (Dp/reE). This study proposed reduction
in the planneq Photo readout Program, and institution of additional

"Jhepla.nwhicthllmhaabeenpreparedto conform to the guidance
and proposals received,

WDLPR-387
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- DESIGN CONSIDERATIONS
— R BNATIURS
I. INTRODUCTION

A. OBJECTIVES FOR SAMoS

1. The national importance of timely intelligence 1s fuily
recognized. In examining how well SAMOS will contribute to satig

a. SAMOS will complement and supplement, but not Decessarily
replace, other intelligence collection systems and techniques, 1t

SAMOS has two major unique characteristicg (common to
satellite systems ) which set it spart from other collection systems:

(1) 1% 1s cepsble of unlimited geograrhic access with the
least risk of major Political ramifications.

(2) 1t 1is capable of high repetitive world-wide collec-
tions in g very time responsive manner. :

will be reflected in modification of the requirements. The System mugt
not be limited to the support of only military requirements, It must
be basically Tresponsive to intelligence ang surveillance requirements gg
dictated by national Policies.

3. Intelligence requirements to be satisfied by Satellite
Reconnaissance System such eg SAMOS have been passed to the Irogram by

8. Terrain and culture features of the earth's surface; i.e.
visual aspects by photos or other means.

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

This document contains information affecting the national defense of the United Stotes within the ino of the Feni | e




Sa.ais in a repetitive manner, Also, sen'sorsvnn;st be developed which can
collect information which will be useful in assessing technical accome

Plishments or capabilities of specified nationg, The timeliness of the
development of thesge gensors must be emphasized_.. : -

* % * % x

"At the Present time, the U.S. Intelligence Board is faced
with several outstanding Problems. which should be con-
sidered on g Priority basis for system development and
employment of the Photographic satellite vehicles during
the 1961-1962 time period as follows:

8. Our first and most urgent priority requirement ig
for a Photographic reconnaissance system capeble of locat-
ing suspect ICEM launch sites. Tt is estimated that
many sites for the launching of operational Soviet ICEM'g

Photogrephic resolution
this search mission

v on would need to approach
20 feet on a side, Repetition of thig general search
at the rate of approximately onee each month initially

would give us g relatively high degree of assurance of

be used to supplement that obtained by other means for the
improvement of mapping and more DPrecise location of '
targets in the Soviet Union in response to the Emergency
War Plans of the Armed Services.

T.his document containg informotion affecting the nafional defense of the United States within the ing of the Espi ge Laws,




b. If suspicious locations ape identified which might pe
Possible ICRM launch siteg » these locationg Will be addeq
to the highest Priority category of the National Priority

- situation gg it develops.

6. Information collected of intelligence valye during any
take

Portion of the Program, ineluding initial R&D > Will be made avail-
able to the intelligence Coamminity, It 4ig considered to be a ma.ndatogz
objective of the SAMOS Rep am to collect information of intelli-
ence value gg soon ag racticable in the f1ight test am. Thig
facticabilitﬁ is & function of rﬁmments for sound develomt and

B. GENERAL DEVELOPMENT CONSIDERATIONS
\\

to the uni satellite tLo & collection

System. Thig hgg re advances in the state-of-’che-art dur the:

ys ‘ quired : ing _
' WDLPR-387

SECREY

This d t contains informat; affecting the national detanca of the linitar Qbntee within the meanine af tha Erainaman 1o,




past years. Meny of these advancements » although présently incorporated

in the system design, are yet not thoroughly Proven and are eritical to

the satisfactory routine performance of the system.

¢. The types of information’ cé].'l.ecta.ble » information rates )
scales and 8cope of Photographic coverage, high coverage repetition

2. Carefully controlleq experimentation andg study of both the
collection and the analysig functions must be conducted during the R&D
Period with test results to determine the best methods of employment
and information Processing prior to the establishment of firm operg~
tional doctrine and procedures, Dual development approaches sre
necessary in many areas in order to optimize -and/or assure success of
the system. The selection of single approaches should be Postponed
until eppropriste fea.sibility and reliability can ‘be demonstrated,
Standard.ization, design freezes ang other "over control during develop-
ment can only inhibit the efficient development of this unique system,

of specially skilleqd bersonnel to operate the equipment, . Much of the
advantage of Iniproved techniques ang methodologies can be lost because
the complexities: attending the ney campact operations come into conflict
with the G.I. concept which ig established to satisfy wide-spread large

This doct t contains informat;, affecting the notional defense of the United Siates within the meaning of the E pionage Laws,



i
et SN

P

scale operations,

6. This system 1n perticular, involving ag it does the use of
widely varylng equipment systems and techniques in most Phases, may not
lend itself to the "stendard force" concept of operating Personnel.

quired for the system testing and to gain the maximm amount of intellj.
gence during the Rap Dhases can all be utilized for the later "opergs-
tional" phage of the progrem, rather than considering the establishment
of an entirely new duplicate get of facilities ang equipments,

8. It is not Possible, for instance, to take imediate advan-
tage of sta.te-of-the-art improvements in equipment ang techniques on a
mass production basis, The standardization of equipment necessary for
force~wide uge within the Aip Force restrict ug > time<wise ang money-

most be singular Y unique ang certainly fixed geographi-
cally. These features make the systenm Very amensble t+o Special tregt-
ment &n organization ang logistic viewpoint, 8t11l, certain
bortions of the System may be subject to some degree of standardi zation,

ak
Place when it is clearly apparent these will not inhibit flexibility and
capabllity of the system,

Employment Progrem should be guided by the following considerationg:

8 Remain completely flexipie 0 Dermit fulfiliment op
changing requirements (compression of lead time between exXpression of
heed and examination of flight results),

WDLPR-387
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effort has been directed towarg Providing s relatively high resolution
(5') photo 8ensor system and a medium resolution (20t) readout sur-

search capability will be Provided by new recoverable photo ( £1lm)
technique system, The system will haye & 20' resolution (or better)
capability., Grogs areacoverage per orbital trace will be g feature.
Accurste overland recovery of the &xXposed film will be included. Sup-
sequently, in thig Plan, this ney "Search Capability" hag been desig-
nated an E-6 » medium resolution Trecovery S8ystem, and ag g back-up re~
covery system. An application of the THOR IREM will be used ag the

WDLPR-38T
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o nly
OPPortunity fop early flight testing ang resulting intelligence Ttake',
Un.fol'tuna.tely,_ the initia] flight tests camnot be made with a systenm of
optimum Characterigtia for the highest briority search requirement,
This mgt follow on gn accelerated besis, changes have been
directed which Will assure the early flight succesg Of the progream, In
order that maximm effort pe Placed upon the "Search" Problem, the
Surveillsnce System (E-2) hag been reduced in 8Cope of flight testing;
the Ferret (F.2 and F-3) testing has a3go been redyceq,

At the termingtion of the coast Phase, the satellite orbital boost

. éngline a.ctiva,tes_. [ the orbital Velocity increment required to

establish g Substantially circular orbit, The interng] controls then
orient the Vehlcle to the Proper attityge, The most common arbits wily
Pass within g few degrees of the poleg, The vehicle will complete g

to observe the entire in a total time periog vhich dependg
bart, on the width of the Swath observeq, Ors’ aboard the orbit
vehicle record int ence 1nformation over areas of interest,

This document Sontains information offecting the national defense of the United Siates within the meaning of the Esnionaon | awc
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2. Re-entry and recovery will,be'achieved by two methods:
a. High Resolution Flights: The Te-entry and recovéry

vehicle. Pre-recovery capsule will then be separated from the ,
satellite vehicle and propelled in an arpropriate re-entry trajectory
for air recovery or land impact over the Continenta]l United States,

mean useful life for early versions of the readout satellite vehicle is
about 10 to 30 days. Expected mean useful life for later versions of
the readout satellite vehicle ig more than a year for ferret reconnais-

sance equipment and at least 4 months for Visual reconnaissance equip-
ment, . '

b, The datq Frocessing portion of SAMOS will develop the
-apability to Process the dats collected by the SAMOS vehicle sensors,

This decument contains information affecting the national defense of the United States within the meaning of the Espionage Laws,
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E. PROGRAM ELEMENTS |
1. Visual Reconnaissance (Subsystem E)
a. Récoveg

(1) one Tecovery portion of the SAMDS Program will
‘Provide a payload (E-5) vhich will be designed to obtain ’

: (2) Major emphasisintheprogramwillbeplaced
on providing a visual reconnaissance payload (E-6) designed to

~ (2) The E-2 15 o steerable visual reconnaissance
readout payload. It is intended to attain a 20' ground resolution

This doc contains inf tion affecting the national defense of the United States within the ing of the Espi ge Lows,
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véhicle equipment adjustment Plus the ,ti‘ansmiss:lon of Teconnaissance
data to the data brocessing facilitieg, :

readout identifying o1 emitters intercepted':with:[n

thereby Providing complete
coverage of entire So_viet la.nd mass once Tvery five days. The Bystem

will be incr‘easingly Sophisticateq to assure recognition of new exotic

-2 .
under study to accomplish thesge missions more effectively using
advanced techniques and combining the advantageg of both type Bystems.

3. Data Processi_x_:_g gS‘ubsEtem Iz Three Progranm objectives
govern Subsystem T: :

: &. To provide & minimpy capability to Drocess the
reconnaissance gatq derived frop the R&D SAMos flights (ag describeq
in Tab 6-to thig Plan)

will
of thoge equipmentg being fabricated, and the test and evaluation of
those ‘equipments, . Testing will pe complete by October 1961.

WDLPR-387

l-2-11
This document centains information offectinn the e

Anbinnal dafaa.. iy .,



F. DEVELOPMENT AFPROACH

1. General

8. The objectives of the SAMOS Program will be fulfilleq
with g development approach which includes flight anq ground testing,
& comprehengive reliability brogram, and investigations to evolve not
only system operating techniques and procedures » but alsgo advance
System applicationg. Personnel training activities will pe -restricted
to that which can be accomplished at the contractork plant. The SAMOS -

b. Backup recovery flights will be launched with modified
Thor boosters, All other SAMoOS flights w111 utilize Atlas Series p
boosters. ' =

data, collecteq during the R&D Dbrogram, to the intelligence community.

8tudies will be conducted. Studies which explore ‘Possible system

This document contains iniorrnaliqn a"oc_'ing the nationg| defense of the United States within the meaning of the Espionage Laws,
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during the Pre-laucnh, lauhch, on-orbit ang Tecovery phageg of R&D
flight Operations.

b. .
€Xperimental tegt laboratory, equipped with an Agena vehicle or
Portions thereof, ang laboratory checkout equimment gimiigy in
function to that useq during modification and checkout of flight

¢. Additions] Agenas, Payloads ang boosters w113 be
bProcured on gn ‘unassigned bagig to provide the flex_ibility of ‘
introducing Program changes, testing, and to augment Special appii-

d. The testing brogram for Subsystem T developed
equimment w111 pe conducted at the Thcmpson-Ramo-Wooldridge Data
System Leboratory (DsL), Denver, Colorado. The objectives of this
test brogram gre: :

(1) Ccomponent and checkout ang evaly-

, hardware
ation with Some elementg lectronica.lly mterconnected.

- (2) Limiteg System checkout ang evaluation
using equipment available by Dec 6.

€. Flight tesgt Operation of the peyload sensors will be
controlled by the Air Force Ballistic Missile Division to insure in
the order of priority listeq: _

(1) e earliest possible collection of that
Photo ang ferret datg Tequired for Ry Purposes.



4. Personnel Training

Training of Air Force persomne] will be limited to that
which can be conducted on an informa] basis at system facilities
with no interference with the R&D pro . E

5. Reliabili‘!ix

life in orbit. Also involved in the rellability approach is g
comprehensive parts DProgram to increase the average life of ‘component
parts used in the satellite equipment, Further, materials and

goals. In addition, effort will be conducted to determine and

measure the orbital enviromment of SAMOS equipment. Reliability tests
will be conducted at part, component and system levels over g suita-

6. Test Facilities

&. Flight testing for the SAMOS Program will be conducted
at the Pacific Missile Range. An Atlas/Agena launch complex consisting
of two launch bads and one blockhouse has been completed for initial
~ launchings beginning in September 1960. Combined SAMOS/MIDAS launch
8chedules have been compressed to the maximpn extent on this facility
Providing no flexibility or possibility of Dbrogram augmentation
through Calendar Year 1962. In order to regain flexibility and to
insure against Program stoppage due to & catastrophic failure or

3
desired. It is anticipated that Some re-entry testing may be ac-
camplished fram AMR as g Part of Ballistic Missile testing.

WDLPR-387
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II. SAMOS SYSTEM CHARAOI’ERISTICS
A. GENERAL

1. In the SAMOS R&pD Phase, ten technical areas or subsystems
representing both space and ground design activities are to be de-

veloped.

8. Airframe - Subsystem "A"

b. Propulsion - Subsystem "p"

c. Auxiliary Power - Subsystem "g"
~d. Guidance ang Control - Subsystem "p"

¢. Visual Recomnaissance - Subsystem "E"

f. Ferret Reconnaissance - Subsystem "p"

€. Command and Control - Subsystem "gH"

h. Data Processing - Subsystem "I"

i. Geophysical Enviromment - Subsystem "J"

Jo Qualitative Personnel Requirements Information -

bility. In each case, payload variation ang the resulting modification
of satellite vehicle design provide the basis for d.istinguishing
between flight configurations,

B. AIRBORNE SYSTEM o
1. Flight Configuration T (3 flights through February 1961 )
8. Subsystems

(1) Arfreme - Subsystem "A": Design characteristics
for this configuration are adapted to the dual peyload installation
described below. fThe satellite vehicle airfreme will consist of the
following: The nose-cone assembly, a part of vhich will be Jettison-~
able; the forwarg midbody assembly, including the forward equipment
rack and payload Supports; the aft midbody assembly; the aft equipment
rack; the DPropellant tanks; the DPressure Spheres; fairings; antenng
and instrumentation booms; and the adapter assemb » including the

which will hgye been attacheq to the ATTAS booster during ground
Preparation for launch. To &ssure maximum reliability, the airframe
Subsystem is designed with & safety factor in accordance with good,
engineering Practice. Further @ssurance of high reliability ig

SECRET— -v
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attaineq by subjection of the airfrgme subsystem to qualificatibn :
testing under the appropriate Structural ang envirommenta] Epecifica~
tions. fThe most severe conditions gre simulated ag accurately gg

Possible to that which the vehicle Will encounter in use. Contimuoug
rellability design reviews will be conducted to improve reliability,

(2) 8ion - Subsystenm "B": The satellite
vehicle Propulsion subsystem w1ll consigt of the ‘Yocket engine ang
associateq equipment. fThe rocket engine » USAF Model o, YLR-81-BA-5 R

equipment, g Power switch, g limiter &ssembly, anqd 8ssociated comnec-
tors, plugs > termina) strips, ettachmentg > and wiring, mpe subsystem
will be capable of. Supplying electrical Power for g11 vehicle equipment
Tequiring such bower, except for the flight termingtion equipment which
shaell have its own power supply. Reliability of the axiliary power

(a) Analyzing eng rectifying the bigh failure rate
known to exist fpr auxiliary power systems Components, particularly the
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realistic on-off cyeling and with suitable instrumentation to observe
internal transients and abnormal behavior,

(a) Isolating shorted or defective loads, losg of
which will not be catastrophic »> 80 that power will continue to be
supplied to operable Portions of the load. _

v = (e) Conducting component life tests in a1l
sign.ificantly different modeg of operation, including on-off cycling,

_ (2) Broadening camponent specifications without
ambiguity to insure that a1 anticipateqd duty cycles ang application .
conditions are covered., _ g

(g) Determining the extent to which quelity ecope
trol has been g factor in component failureg > and thus instituting more
rigorous inspection Drocedures. Initiating & back-up DProduction source
if warranted. ' '

(n) Instituting more rigorous procedures for re-
Porting the circumstanceg associated with inverter failures, and main-
taining historical sumary of experience with each model indicating
OPerating time, repair, or re-work &ccomplished, and known or brobable
cause of failure,

(1) Ext cyele life testing of secondary
batteries to 10 »000 cycleg with appropriate depth of discharge ang
DPeriod, and dete the engineering €8 necessary to meet

(%) Guidance and Control - Subsystem "D": The
€uidance ang control subsystem wiil consist of: guldance, including
the computer, the timer » the inertia]l reference backage, the horizon
Scanner, and the secondary junction box; flight control, inel:
electronica, Poneumatic, ang hydraulic controls; orbital stabilization
equipment, inecluding the attitude damping system; and equipment for
measuring and Tecording attitude to satisfy reconnaissance equimment
Performance requirements. The guidance and control subsystem will be

. capable of esta.'blishing attitude references for readout purposes and

aligning the vehicle with thep during the coagt » orbital boost, re-
| WDLPR~387
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only needed occasgio; on orbit will be turned ofr and then turneq on
only while needed, using extremely religble on-off Switching methodsg,

_(lehiclé-bome) :

(2) Radar Transponder: pn S-band radar trang-
Ponder wi1y transmit g signal triggereq by the signal Treceived from the
VERLORT radar to Provide the capability por &ccurate long range track-

that real-time commandg may be transmitteg over the radar beam to
initigte equipment functiong within the vehicle, This real-time cop-
mang capability wily be utilized to Provide backup in the event thgt
s
(b) vap Acquisition Iransmitter: » minaturized,

WDLPR-387
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transi’storized, low-power VHF transmitter will be used to emit the
signal which wily assist the initia] &cquisition and angle tracking of

reception of command signals is noted by verification over the return
telemetry 1ink, The ranging signsls are returned to %he ground over
the narrow-bang data transmitter for comparison with the transmitted

(e) Intermediate Storage Unit: an intermediate
storage unit wily be used to Provide additiona]l stored program command
and real-time command capacity to supplement the command capability of

the sequence Programmer in Support of the visual and ferret recomn-
aissa.nce Payloads,

(1) vmF Narrow-Band Datg Transmitter: The Vhp
DArrow-band transmitter will be used to transmit the stored F-1 recon-
naissence datg to the groung receiver,

narrow-band data tter, to provide sub-carrier signals used for
transmission of visual and ferret reconnaissance telemetry date; and to
WDLPR-387




cambine gyeh data with returning ranging and commang infomtion,
for tr_a.nsmission via the narrow-band datg transmitter,

: . (1) m/mu Telemeter: Unitized mM/my
telemeters w113 be installeqd’ Tape recorders will be installed wity
& high ratig of read-in to readout time. The tape recorder will pe of a
contimioys loop design ang two recording tracks Will be Provideq
for recording the outputs of two camutators. The recorder-reproducers
be brogrammed for read-in and fop Off periods by the recorder
Programmer, g

(m) Auxiliary Timer; 4 Fairchila Tiper will
be installeq to provide minimp backup for the Sequence programper.,
This timer vhich will pe actuated throught the S-banq Radar transponder
¥ill be utilizeq in the event that malfunctiong prevent use of the

Dbrimary storeq Program commang capability,
b. Flight C'onfiguration I Payload

executing real-time ang Programmed commands. The E-1 €quipment wijj
have the capability to Process Pre-exposeqd film, electronically Sensed,
and readout the information via the ve.hicle-ground Communicationg
link. g.3 equipment a]ge Will be capable of exposing ray Tilm within
the limitationg imposed by the dual Payload ang configuration,

(2) Ferret Reconnaissance. The ferret reconnaissance
subsystem for F-1 shal7 consist of antennag, receivers, datg bandling
equipnent, & recorder, ang control equipment. Frequency bandg covered
will be bortions of g and X-bandg,

The receivers are
ng Superheterodyneg which will Provide a high Probability of
intercept. The datg handling systenm converts the output of the
Tecelvers to cogeq digital signalg which are storag by the magnetic
tape Tecorder. The control systen turns the equipment op and off
for read-in of intercept data over the ares of interest and readout of

This d 1t tains informag; oHartinn the nasinan Anbames alal v o, e . LT



digital word containing measurements of pulge repetition frequency,
Pulse width, vehicle time » &nd frequency,

2. Flight Configuration IT (5 Flights througn cy 1962)

a.. ‘Sungstems

(2) pulsion: The Propulsion subsystem will be
the Bell Model 8096 %mf“. |

(4) Quidance and Control: Thig equipment will be
the same ag for Flight Configuration I » except that the attitude
ing system will be replaced by an active attitude control system.

the
, Ple
replaced by a more advanced unit,
b. Fliggt COnﬁwtion II Payload:- Visual Reconnaisgance
The visual reconnaissance subsystem for the E-2 payload configuration
¥ill consist of g -inch focal length leng »

and controls, film Supply and take-up, two speed £ilm Processor, wed
Supply and take-yp, storage loopers, electronic readout system,
thermal and bhumidity control, equipment mounting structure > Pressure

- housing, ang eircuitry for executing real-time ana Programmeq . ®" -
commands. The payload will be trainable to provige for oblique ang/
or stero aerial Photography. The E-2 equipment will hava

resultant photography will have a design goal for a ground resolution
of less than 20 feet. '

3. Flight .Configga.t:lon IIT (3~"Fl_iﬂts, through November 1963)
a. Sungs‘benf S | '
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- : (1) Alrframe; 'L'hisw:lllbethes&neaaformat
Configuration 17, it , o _

(2) Propulsion: Thig V1ll be the same ag Por Flight
Configuration II. : o

(3) Auxiliary Poier: m”iubethesameasror
Flight Connsln'ation o, - _

» (4) Guidance amy Conf:rol:' This will be the same ag
for Flight Configuration II. '

(5) Commmnt cation and Control (Vehiele-borne : Thig
equipnent wil) pe mmmé@w)m that
the vide-bang transmitter wil) be
vehi
tranamitter

substituted,
» , b. Confy, ion ITT Electronic Re.
connai sgance : ¢ reconnaissance consist
of the F-2 o

Coverage
- The F-2 systems will have the cate the overall
activity of emitters mm‘ _ :
band will haye curacy of emitters, Additionally
this equipment vill be able to recognize the following



and F2 flight test program. Principle effort will continue on the
wide band tape recorder, start-stop frequency scan and controllsble

L. Fugnt Configuration Iy ( T Flights m December
lﬁ Plus two ,Mstic flights). _ ,

a. Sub_s_Etans

(¥) Afrframe: wiyp be the same as Flight Configu-
ration IT except for provisions for ejJecting the noge cone package,

(%) Guidance and Control: Will be the same ag Flight
Configuration IT éxcept that it wilil aiso include provisions “to
bosition the satellite to the proper retro-angles for Separatidf and

' (5) _Commmication and Control (Vehicle-borne ): The
vehicle borne Ccoammnications will congigt of:

(c) PaM Multiplexer: A pay multiplexer will be
used to sample ang encode the output from g number of information
8sources for transmission to the ground.
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, (£) m™ Telemeter: A unitized FM/MM Telemeter
will be installed. 3 tape recorder will be installed with & high

recording the output of two cammitators. The recorder-reproducers
will be Programmed for read-in and for off periods.

: (8) S-Band Radar Transponder: w11y Provide
tracking ang command capabil ity utilizing VERT.ORT radars,
‘ (h) uvmr Acquisition Transmitter; A miniaturized,
tra.nsistorize‘d UHF tra.n_smitter for init{al acquisition,
b. Flight Conﬁ&tion IV Payload

' - (1) visual Reconnaissance: mhe visual reconnaissance
Sub-system for the E-5 payload configuration will consist of a long

one mile. The camers will be Placed in g horizontal DPosition with
a mirror broviding the ground vievw. _Stereo will be Provided by
tilting the mirror,

(2) Recovery Capsule: The Tecovery capsule subsysten
will consist of the equipment to be recovered plus all associsted
equipment to house » operate and detach the Tecovery payload,

mirror, and wilj include acquisiition ang haming beacon, 1ight beacons
and stabilization equipment, During early development flights s &

engine restart cape.bility and stabilization é.nd control equipment of
the AGENA vehicle will be used to provige the retro-impulse for re-entry.
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5. Configuration Vv ( § Flights through September 1962 plus

two diagnostic flights):

a. Subszstems:

AGENA B or the ABLE Star. The selection of second stage will be
made on the basis of availability, both of vehicles and launch
facilitiesj s degree of development necessary to satisfy the mission,
and performance capability. The general characteristics include
Possible requirements for secondary propulsion to maintain the orbit
for the mission life » Solar photovoltaic converters for auxiliary
electrical bower, 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 as allowable
inclination angles, altitude variation, and total active life,
Maximm utilization will be made of equipment developed under the
SAMOS Program as well a8 other Air Force Programs. Changes from the
present equipment will be necessary in the subsystems -‘Presently used
as follows: :

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

(2) Propulsion: Addition of secondary propulsion

(3) Auxtliary Pover System: Installation of & solar
Photovoltaic array with its assoclated secondary batteries

(%) Guidance ang Control: Extension of the attitude
control life will be necessary for either stage. The possibility
of combining this with the Secondary propulsion system will be

evaluated. Installation of attitude reference for the mission 1life
will be necessary if the Able Star is used. ‘

(5) Communication ang Control (Vehicle Borne ):
Insofar as is feasible » this equipment will be a simplified version
of that employed on Configuration IV. Also, some consideration will
be given to use of communication and commam control equipment under
development for other satellite systems provided no significant

augmentetion of existing ground stations is required.
b. Flight Configuration v Payload

(1) visum Reconnaissance: The visual reconnaissance
WDLFR-387
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(2) Recovery Capsule: The Tecovery capsule subsysten
will consist of the equipment to be Tecovered plus s13] associated
equipment to houge > operate, detach ang gulde the Tecovery payload.
Recoverable equipment wiil include the recommended Payload, acquisition
and homing beacon, light bescon and termina] guidance equipment,
Recovery aigs will include the capsule heat shield, radio beacon,
light beacon, and Parachute. Retro-propulsive techniques will be
employed to DProvide the retro-impulse for re-entry. After Separating,
1lifting re-entry and terminal guidance techniques w113 be used to
return the capsule to a selected recovery ares.

(1) Dete Processing - Subsystem ""
(2) Geophysical Enviromment - Subsysten "g"
(3) qQualitative Personnel Requirements- Syp.

b. Further, the ground configuration involves the criti.
cal develomment arees of logistics ’ reliability, and that designateq
as "ground Support equipment”. Tt 1g to be noteqd that in the SaMog
approach, the ground support equipment responsibility includes not
only development of equipment ang procedures for ground handling,
servicing, and checkout of SAMOS flight articles, but alge for
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2. Summary of Ground System Flan
&. Ground Based Control System FPhilosophy

: (1) The development of the ground-based satellite
~control system will Proceed fram the relatively simple design of the

reaction to changing requirements. Caommon system functions are being
integrated ang expanded to accommodate the SAMOS, DISCOVERER and MIDAS
brogram requirements, , v

: (2) The integratea System design 1s based upon
categorizing its over-all functions independent of location ag
follows: o

search time, to relate datsg received from the satellite with satel-
lite Position, and to enable Programming the vehicle for Tuture
data collection.

, (b) Sensor Control is concerned with the oper-
ation of payload equipment and ig accomplished through instructions
sent by means of the ground-space communications subsystem and baged
on system scheduling. Such commands may be for real-time operation
or stored program instructions for application when the satellite
18 out of contact with the tracking and acquisition station.

(c) Data Control assures proper indexing of
the reconnaissance data relative to identification of the equipments
and facilities which have handleg given data, geo-positioning infor.-
mation which established the ares of the earth's surface where the
date was collected, and "confidence tagging” which indicates the
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initiateq adjustments, An interstation 8chedule wi1] be maintained
to assure optimm unitization of each remote station ang its ecuipment

(1) Iracking and Acquisitiog Stations (Tas)

(a) Receive data from the Sensors in the vehicie

(b) Encode commands received frop the STC for
transmitta) to the vehicle

(¢) Provige real-time ad justmentsg
() Track the vehicle
(2) Sateliite Test Center ( STC)

: (a) over-a1y direction of the ground bageq
control systen

(v) Generation of the vehicle schedyle
(¢) Generation of calibration tebles

(a) Generation op ground track information

(e) Provige information required for engi.

neering evalustion of 8ystem Performance

(£) Tracking information for the TAS

WDLEPR-387
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: (g) Generation of stored program commands .
for control of the vehicle and payloads.

| (h) Utilize feedback fram SS/T to determine
optimm methods for use of 88/1 derived data in an integrated control

c. SAMOS Ground System for Reeovegx: For the SAMOS
recovery satellite tracking, telemetry readouts and command will be
Provided at Vandenberg AFB, Northeast, and Hawaiian Islands tracking

and acquisition stations » With ground links to the Satellite Test
Center at Sunnyvale,' Californis. _

(1) Grouna system for Flight Configuration IV:

' (a) The Recovery Force will comsist of five
C-130 aircraft equipped with the air snatch and direction £
equipment described above. Thege aireraft will nominally be based at
Hickam Air Force Base » Honolulu, Hawaii. Tt ig Planned to include two
Naval vessels (Pacific Missile Range ‘recovery ships) in the recovery
force. The Recove Force is dontrolled and deployed by the Hawaiian
Control Center (EC) at Hickam AFB. This control center is part '
of the SAMOS cammnication network and hag voice and teletype links
to the Satellite Test Center at Sunnyvale and to the various tracking
stations. The HOC ig directly responsible for the deployment and
control of the Recovery Force under the authority delegated to it
by the STC in Sunnyvale.

(¢) The recovery capsule is ejected from orbit
and placed in a descent path that permits deployment of the para-
chute st 55,000 feet at a boint south and west of Oahu. The recovery
beacon will start transmitting shortly after orbit ejection. The
flashing lights wi1l be switched on at DParachute deployment. In the
event of an unsuccessful aerial recovery, a sea marker backsge will
be opened at water impact. Surface ships will move toward the water-
borne capsule by direction of the command C-130 or C=130 having the
capsule in sight, Additional ses marker packages will be opened at
& period appropriate to the persistence of the marker and the Seasonal
sea state,
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~close as practical to Oshu, but at least 00 miles from itg southwest
extremities. It is estimateq that the alrcraft can reach the impact
area at this location in less than an hour. '

which would yield impect Points located at g considerable distance
fram Oshp. Ag o matter of fact, it ig Possible that the impact areg
could be located in the Continental United States. In these instanceg ’



' (h) A1 of the C-130 aircraft of the Force are
equipped with single side-bana radio. However, this link will be
used only for commmnication with the HCC by the comand aircraft
and for MAYDAY comminication by the other three aircraft. Inter-

(1) After air smatch, the SAMOS Recovery
Capsule will be brought aboard the C-130 aircraft as rapidly as
possible. The capsule will then be delivered to the Data .Bandling
Facility. _ '

, (2)..Ground System for Flight Configuration V: The
Recovery Force will consist of one high altitude chage aircraft, two

C-130 recovery aircraft, 3 E21 helicoptors and 3 ground mobile
tracking stations. These aircraft will be based in the Continental

within the Continental United States. Standard recovery techniques
will be used in the retrieval of the controlled re-entry capsule at

, d. BSAMOS Ground Communications Network: In addition to
voice and teletype circuits, SAMOS Planning indicates the possible
need for wide-band camunication links an operational program. For
a SAMOS R&D Program, there may not be g need for wide-band dats links
except as part of an evalwm tion program. The use of courier aircraft
or other means ofphysically transporting the vide-band recorded dats

extensive operational program is in being. A wide-band data link
between Vandenberg and the STC will provide information on capability
for future programs. Additiona.lly, it will assure immediate and
Positive control of the R&D system, and be a valuable tool of R&D
during the development program, When campleted, this link could also
handle substantially all of the voice and dats commnications between
Vandenberg and the SIC for all programs including SAMOS and MIDAS.

3. Ground Support E ulpment: The following categories of
ground support equipment will be employed in the SAMOS Program.

&. Ground Ecuipment

(1) Ground Fandling Equi ent. Ground Handling
Equipment shall be capable of supporting the satellite vehicle ang
its components » including the visual, ferret, and recovery capsule
subsystem eguipmen » and shall consist of transport trailers s
maintenance and checkout stands, handling dollies » Yokes, and slings,

and other handling equipment,

(2) Ground Service Equipment. Ground servicing
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equipment shall be capgble of servicing the vehicle, and ghayy consist

- of fuel and geig bandling equipment > umbilical mmgt Plumbing eng

Wwiring, persomne] hi-1ift ang other requireq servicing equipment,
(3) Launch Monitor and Control Eguim t. Launch

monitor ang control equipment shail be capable of adequa;te Dower

conversion ang distribution within the launch complex, of monitoring

equimment, ineluding launch complex cabling, blockhouse consoles,

‘Tecorder and countdown equipment, closed-circuit television, ang

other requireq la.ur}ch monitor and control equipment.

pressurization ang tankage; checkout equipment for the telemeter units
and beacons; ang other vehicle subsystems checkout equipment.

b. Satellite Ground Contro) ui. t. The following
categories of ground control equipment wil} % used in the SAMOS
Progrem: ' , .

use af an additiona] camand pulse. The VERLORT radar equipment
shall ineclude cammang encoding equipment

acquisition ang rough orbit cmnputat:lonsj, digital datg output
equipment, standby power units, ang antennsg,



(2) vEF Acquisition and Tracking Equipment. The VHF
acquisition and tracking equipment shalj Provide the means for

accamplishing initial acquisition and rough tracking of the vehicle.
The equipment shall consist, in pert, of tri-helix antennas with -
associated control equipment, Preamplifiers, 'mlticmplers » and phase-
coherent Doppler Treceivers. The tri-helix antenna output shall

Perform three functions by providing an RF signal which is used for .

acquisition station; howeyer, depending upon the locality and re-
quirements of the individual station, instrumentation may vary.

(3) Ground Control ang Dis Equipment, The

for acquisition ang tracking equipment, and shall include a capa-
bility for issuing real-time cammands to' the vehicle, The ground
control and display equipment shall consist of supervigor's consoles,
master control consoles > acquisition Programmers, and Plotting boards.

(4) Data Handling and Computation Equipment, The
data bandling angd camputation equipment shal] handle, process » and
convert vehicle functiona] and tracking data, accomplish mission .
‘schednling, and support operations contro], The equipment shall
consist of camputers; dats analysis equipment; and dats conversion

and buffering units necessary to Operate slaving, recording, real-
time data displays, and tracking equipment,
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(8) Payload Ground Equipment . mhyg equipment
shall be capeble of control of Payload Operation through appropriate

~elements of Subsystem H, 1n addition for readout Payloads, it shall
be capable of accepting, reconstructing ang displaying visual ang
ferret reconnaissance datg and auxiliary information. The payload

WWV), time display units, ang timing terminal unitg for remote
timing indications. The equipment required for thig function of
satellite ground control is listed under the headings of the
equipment for vhich it 8upplies g support function,

(10) Intra Interstation Communications ang Data
Transmission Egui@nt. The intrastation and interstation communi -
cations and datg transmission equiment shal) facilitate the flow

in_formation within portions of single ground station between ground

stations. The equipment shall also provide the meang for controlling
and coordinating launch and post-launch activities, The intrastation
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metric, and electronic means to align and calibrate angle t king,
acquisition, and range measuring equipment. Alignment is effected
by use of boresight cameras, telescopes, target boards » and beacons
after the optical and electrical axes of the antenns have been
collimated. Additionally, Calibration Vans will be required at each

SS/F bayloads for retransmission to the payload ground equipment.
These data will then be used to calibrate and evaluate the operation
of these SS/F Sensor equipment. The equipment required for this
function of satellite ground control is listeqd under the he

: ¢. Miscellaneous Equi ent. The miscellaneous equipment
shall include maintenance ang storage equipment, standard tegt
equimment at stations outside the zone of the interior, and miscel-
laneocus hand tools, ‘ :
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b, Dats Processigg QSu'bgmﬁn I)

8. The design objectives of Bubsystem I (8S/I) lead 4o develop-
ment of & system capable of exploiting SAMDS intelligence data. .

Conceptua.l]y the Processing of SAMOS data will be &ccomplished in

three related phases. pubsysten I has been designed to heras.

gp_e_ciﬁcgi only the Phase T mcessg, although individual come
' hel.

(1) Phase) I
(a) Orderly proces » reproduction ang dissemination
of SAMOS data ag required by al} gence production agencies

_ (e) 18 of the collected data to Provide feed-back
information required for efficient system operation,

(2) Phase 1T

- a
studies ang graphics such ag topographic maps, geodetic dats gsheets
‘and air navigation ang target materials,

gence 8 and more comprehengive cal Int gence,
b. To accomplish the above defineq Phage I Drocessing equimment
andprocedureshsve or are being . Flmction;.llythe

Center Control will be capable of Performing the
following functiong: ’

(a) Screen user requests and establish Driorities,

' (b) Plan dedly activities fop the photo and ELRT
Processing sectiong,
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4 ~ (e) Monitor system operation including maintenance
activity. ' ’ : '

(d) EBvaluate ang disseminate repdrts.
 (e)  Anslyze data and decide action based on the analysis,
() Generate ateplays of vieual informstion,

(2) Photo Processing and loterpretation: This technical ares
will be capable of berforming the following functions:

(a) Process, print and interpret all photographic data.

(b) Reessemble ang title the 35 mm record (read-
out) and format thig into center format slideg (70m x inches) or
into 94 inch Photography.

(e¢) Title and durlicate the £1lm record (recovered) ang
convert this into center format slides. ,

(d) Convert selected opaque reference materis) into
center format slides,

e)
center format slides, titled 9% inch photograph, duplicate copies
of the 35 mm Primary records and Tecovered record with the required

(3) ELINP® Date Reduction & Int oretation: This technicel
area will be capable of berforming the following functions:

(a) Provide reports on 'changes in electronic activity.

(b) Provide calibration and quality control feedback
to the SAMOS commang function.

(c) Transmit translated raw data to user agencies.

(d) Detect ang report new &nd umisual signals.

- (e) Report saMOS-derived contributions to the Electronic
Order of Battle (Eogo to user agencies,

(£) Provide reduced ELINT. informetion to the Photo Deta
Reduction Section, '

(8) Produce reports and sumaries as required.
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(%) Data P.mcess& Cemtral: The petg Processing Central
of Subsysten I containg equipment that will;

reference materials, and retrieve facts,

| (b)  For Controy Sectlon: Supply reference materialg
and facts for the 8eneration of reports,

(¢) For Photo Proceg Section; Supply Center
Formats to pe duplicateq, s o

(4) For ELTNTDetq Reduction Section: Retryeps facts
retrieveCenberFomats andprovidethm'boaPhotoIItterpreterfor,
Photo-ErTNp Correlation, v

(e) For Display Section: Retrieve Center Format colop
Blides ugeq for display Purposes ang retrieve factg used in Production
of new display Center Formatg,



¢. The equipment listed below comprises all that is Presently
being procured. It is that required to test ang evaluate the Phage T
brocessing capability, The Paragraph headings below correspond to the
functional areas above. Delivery date is the date of arrival at the

EQUIPMENT SER M0.  DELIVERY pare

Processing Machine, Photosraphi‘e Fim 1 Delivered
Processing Machine, Fhotographic Fiim # Delivered
Console, Display Coma.nd Control ol Denvma
Video Console (Leb Model) 1 - 1Jmé
(2) Photo Processing and Ilrbu'preté,tion
Printer, Contact, Comtimuous Film # Delivered
Printer, Comtact, Comtimous Fim g Delivered
Frocessing Machine, Contimous Fin A | Delivered
Processing Machine, Contimuous Fiinm A Delivered
Camera, Copying ' A 22 Jul 60
Printer, Projection, Photographic # Delivered
Printer, Contact, Photographic # 8 Jul 60
 Printer, Frojection, Photogrephic = 4 23 Sep 60
Printer, Frojection, Photographie #A 16 Sep 60
35 m to 9% Reassembly Primger # 15 Sep 60
Viewer sﬁm Picture # 22 Aug 60
Console, Computer, Communi cation # Delivered
Center Store Magazine Loader g Verifier #1 1 Aug 60
Processing Machine, Fhotographic Fiim # 1 Feb 61
‘Dual Purpose Continuoug Processor # - 1lJdu 61
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Photo Processing a.nd Interpretation (Con't)
———_=rocessing ag v
. . ' DELIVERY'DAIE

EQUIPMENT
Titling Duplicator

Varisble Format Contact Pripter
Viewer Sti1] Picture

Center Format Cthr
Console Photo Interpretation
Light Tab.le .

Oscar Model § <2

Console, Photo Interpretation

Viewer, Sti13 Picture

SER NO.

#
#1
#
#
#
#1
2
#
#la2
#1
R

#
#e

1Jul 61
1Ju 6
1Ju 61
1Ju 61
1Ju 61
Delivereq
Delivereq
Delivereq
Delivereq
Delivered

22 Jul 60
26 Aug 60

Delivereq
1 Aug 60

(3) ELINT Date Reduction ang Interpretation

Console, ELINT 1nterpreta.tion

Display Analysig Console

(4) Data Processing Centra
————===28811g Central

Buffer Module

Central Exchange
Computer Module

Digital Clock

' Di splay Buffer

#1
#2
k)
#

#‘
#1
il
%
#

#1
R

Delivered
Delivered
26 Aug 60

1l Oct 61

Delivered
1 Aug 60

15 Jan 61 »

Delivereq
1 Aug 60
1 Aug 60

1 Aug 60

Delivereq
1 Aug 60
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Drum Module A Delivered
#2 " Delivered

#3 1 Aug 60
Peripheral Buffer # Delivered
Plotter Module #a Delivered
Printer Module # Delivered

Tape Adaptor #1 1 Aug 60
Tape Module £. Delivered
T #3 Delivered
' Delivered
E Delivesrgd

1 Aug

- #8 1 Aug 60
Test Equipment (sT-400) ﬁ Delivered
Delivered
Test Equipment (sM4=400) # 15 Dec 60
Test Equipment (sc-4oo) # 15 Dec 60
User Moduleg ﬁ Delivered
: Delivered
#7 Delivered
#8 Delivered
11 Delivered

12 1 Aug 60

#k 1 Aug 60
#15 15 Dec 60

User Modules Enclosures % 1 Sep 60

1 Oct 60

3 1 Oct 60

o 1 Nov 60

1 Nov 60

ﬁo 1 Dec 60

| 15 1 Dec 60

High Density Damm Module ("B") # 1 Dec 60
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Dets, Proc'e.sgg‘ Central (:céne'd)'

et e e

EQUITMENT - SER M.  DELIVERY pare
Peripheral Buffer Moaule ("gr) # 1 Mar 61
(5) Cemter Reference Faci11t | |
Slide Magazines | #1-100 22 Ju 60
i 1 Center Format/Master store B 1 Deliverea
| Automatic Center Store (Lap Model ) '
Module "A" (Mtr Activeteq) @@ | ¥ Ju 61
Module "B" (Electric Motor Activated) # 30 Jun 61
o o | 1-2--1;-3387
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. a
as its primary Purpose the acquisition of environments) data which {g

necessary, or may contribute » to the *teéhnological improvement of
satellite systems. : _ : :

. Thege barameters ineclude the properties of the auroral
regions, electric fields, and magnetic fields. Tt is Particulariy
desirable to determine the radiation levelg and the relation
between aurors) and Van Allen radiation. In addition to detennining

"radiation damage to satellite Components, there may exist the

Possibility of utilizing the radiation zones for military burposes.

_ d. The use of the earth's magnetic field for vehicle
guidance or attitude orientation wily require a detaileq mapping of
the field components. Thig knowledge of the dhape and strength op
the earth's field would be valuable in interpreting charged particle

ground communications,

L. Measuring the earth's radiation, in both the infrareq
and the visible bortion of the spectrum, is desirable for detemining
satellite heat balance ang the ambient background affecting obser-
vations from Batellites,

h, The number, size, ang velocity of micro-meteopites ig
of interest in estimating erosion damage ang the DProbability of
ng impacts.
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At b ————

accordance with the varying capabilities: _
| FLANNED GEOPHYSICAL MEASURRMENTS*
Measurement - : Flight
-\__

Earth therms) radiation 5
Earth visible radiation . 5
Cosmic ray radiation 1
Thermal neytron flux 345
Ambient jon Population 1 3
Atmospheric molecular magseg distribution 4

: magnetic fielqg camponents ‘ oy
Micro-meteoriteg - » 12345
Atmospherie density ‘ 2345
Solar extreme Wtraviolet Spectrum 5
Vehicular electric Dotential. 1 3
Extra-terrestial galactic radio noise

8. Genersl

Weapon System, Development activity wvily center in human engineering,
Dersonnel, DPersonne) Tequirements, infomation, training, ang technical
th

Job classifications. Training, reining materia)g > &nd definitions op
Operationsa]l Procedures wiij be accomplished with the objective of .
attaining high proficiency of well-trained Personnel .

b. Human Engineering

and incorporste factor Objectives ang criteria, énsure proper
allocation of system functiong to men ang nes, describe the
WDLFR-387
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8equences of operator decisions ang actions, incorporate meintain.
ability into equipment design ang arrangement, and Provide for .
efficient equipment and work-space layout to include the man-man
and man-machine communication links; participate in ang conduct

reviews to evaluate ang verify from a human factors standpoint the.

¢. Personnel Reguirements

A training progrenm consistent with the RgD Program
will be conducted, '

d. Manuals ang Job Aids : _
_ Utility Manuals will be developed as required for the

¢. Coordination with DISCOVERER/MIDAS Persommel Activity

Experience gained in developing personnel systems for
DISCOVERER/MIDAS 1g directly 8pplicable to the SAMOS. The SAMOS

Economy in time and effort » therefore, can be &chleved for the SAMOS
personnel system because many problems cammon to this and the ofBer
bersonnel systems need to be solved only once. '

T- EELIABILITY PROGRAM
8. Reliability Design Review

(1) continuous reliability design revieys are being
conducted within the funds available to assure equipment design for
maximum reliable 1ife in orbit. The major objectives of these
reviews are: (1) m Daintain a reliability Prediction for the
system concept so that decisions can be made regarding the tota]l .
permissible complextty at system level. (2) mo establish complexity
values down to the equipment level and (3) To assure that each
equipment will meet its- reliability goal,

and assumed broper applications. Some of the benefits obtained by
use of the reliability review are as follows:

(a) Isolates marginel application of parts

WDLPR-387
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(b)
(c)

“‘-.4‘»~\‘—---—.—.—

&y

(e)

(£)
(&)

(1)
- (J)

(k)

(a)
()
(e)

(a)
(e)

(n)

many specialties including :
are being used to effect reliability design reviews.

Identifies marging] éngineering design

Provides g basis for 'considering redundacy

Provides g measure of mean-time-to-failure
(MT.['F), Or repair (MITR) : ’

Provides g detaileqd thermal evaluation of -

Packaging

Establishes areas of therme] Penalty
‘Svaluates fail-gafe features
Determineg adequacy of that Program
Definesg probable modes of failure

Reveals uge of non-standarq fabrication
Processes

Reveals usage of unacéepta.ble Parts; 1. e, »
barts known to have unacceptable failure
rates,

pai-ts, parts a.pplication, design,

b. Partg ProEam

Selection of source

Analygis of part instabilities

Circuit design to mi
these instabilitieg

Qptimum derating
Improved inspection techniques

nimize the effects of
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(2) a survey of parts application and development
brograms st govermmental agencieg » subcontraqtors and vendors is
Presently being magde, This survey Will be intensifieq. . In addition,

(3) The part testing program ig being oriented towarg
establishment of failure modeg » development of application data, and
formulation of accelerated life tests. One task to be initiated will
be to establish the effects of cyclic and of continuous operation of
active parts such a8 transistors and microwave tubes. Thig study will
be correlated with the effects of voltage transients > 1f possible.

(2) Microvave tubes

(v) Tantalum Capacitors
(¢) Comnectors

(a) Potentiommeters

(e) Relays

(£) Diodes

(g) Power transistors
(k) Flectron Tubes

(1) Bearings, gears ang bearing surfaces




i
aa

(5) The use of rotating parts gucp as motors, slip
rings, ang doding wheels Will be minimizeq. In addition, so1ig state
devices will_be developed to replace relays vhere feasible,

of materials in g vacuum. The long temm effects of orbital envirop.
ments on lubricants » Foam Plastics, ang dielectrie materials have
not been correlated with satellite requirementsg » but it ig antici-
bated that evaporation, sublimation, . and redeposition may csuse
degradation or failure,

: (2) In bearing ang gear design, spontaneoys interface
migration will be studied on g quantitative bagig. Such processges
as wire wrap, solderless Connectors, ang spot welding ingtesd of

stresses to g ninimm during assembly. The neeq to alter the cop-
figurationg of present parts to ease problems in this areg will also
be studied. _

’ (5) Many Process specificationg have been revieweq
in the light of SAMOS long life, orbital requirementg > and additiong]
reviews and revisions will be mage.

(6) Specifications wi1] be reviewed o Drevent
undesirable rellability Performance traceofrs,

87
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d. Relisbility Tests

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

(a) Electromagnetic Radiation |

(b) Cosmic Rediation

(c) Rediation Belts'

(a) Interpla.ﬁeta.ry Dust

(e) Solar Wing

(£) Vacuum

(g) Weightlessness
The effects of. these envirommental factors on materials, parts and
components will be evaluated in IMSD ground laboratory and space
laboratory programs using the criteria established in above study of
the unique space enviromment.

(2) Reliability tests will be conducted at part,
camponent and subsystem levels. The types of tests that will be
conducted are as follows:.

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

(¢) Elevated envirommentsl streas limits (parts
and components ) ’

- (d4) Thermal cyelic and shock (parts and components
undergoing orbital thermal change)

(e) Vacuum 1ife (materials, parts, camponents )

(£) Radiation Iife (particularly organic
materials)

e. Equipment Fabrication, Test and Checkout Control
g_rgmz The long-life equimment that will be developed for the
SAMOS vehicle will require particular Precautionary test and use

measures in all ground operations between mamufecturing checkout and
final gatellite launch. All phases of these operations will be
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recording of all tests will be mandatory to indicate any instances
vhere equimment may have incurred misuse. Such equipment, while it
may still meet acceptance test specifications » W11l be removed ang
evalusted from a reliability standpoint to determine its suitebility
for further use in & long-life SAMOS vehicle system. These stringent
measures are mxpected to keep such instances of misuge to a minimm

the satellite equipment so that the system can be simplified. From
this effort it may be possible to eliminate certain components, or to

(1) 8S/C will be reviewed, with consideration given
to elimination of the 3-phase inverter and Possibly the 2 KU inverter
and synchronous pover emplifier. .

: . (2) 55/D may be able to operate on a duty cycle of
less than 100 rercent; such a decision vill be based on a Bystem error
analysis. :

(3) In SS/H, the command decoder-programmer function
will be considered for fail-safe operation as well as reduction in
mmber of components.

8. Commmnications Subsystem Reliabili Subsystem H) :

Effort will continue to establish and meet realistic time-phased
Peliability requirements for S8/H. It is essential that the
ultimate configuration of SS/H meet operational requirements in
regard to loss and distortion of data, time inoperative s &8nd
accuracy of ephermis determination. It is also recognized that
substantially accelerated SS/H reliability growth and higher
wltimate reliability goals can require markedly higher funding.
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b. Redundancy vs Weight Penalty Analysis Program

(1) Where the state-of-the art part life precludes
achieving the desirable equipment reliability goal, the use of
redundant components will be considered. It is realized that the
use of redundancy is a poor substitute for mature design and, -
therefore, duplicate ‘components will not be considered unless no
other solution is feasible. The weight of each redundent component
and its associated contribution to enchance satellite relisbility
will be considered in reaching a decision on each problen.

- (2) A study will be completed which will dstermine
the optimm use of redundant components with reference to the
weight penalty. Some componente which may be considered for
redundancy are as follows: , v :

(a) Inverters ss/c
(b) Solar array control §S/C
(c) Voltage limiter circuits

(d) Electronics of the attitude control
system 88/D '

(e) Deta transmitter ss/H
(£) Decoder-programmer (LoDAP 8s/g)
i. Subconti'actor and Vendor R’eliabilityAPrgggms

Prime and associate contractors will be made aware
of the importance of the need and will be contzactually required
to insure that their subcontractors and vendors implement and
maintain reliability programs which will adequately support all
of the above aspects of the over-all SAMOS Reliability Program.
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SUMMARY DESCRTPTTON OF CONTRACTS By WEAPON SYSTEN
I. AP oh(647)- ETE) AP Ok (647)- ARD AP Ob (647)-56
TOCKHEED CORPORATTON, MISSITES AND SPACE DTviTecs
— — —————0N, MISSILES AND SPACE DIVISION

A. MANAGEMERT

IMSD: The centrel direction and control of concepts,
studies, analyses, expenditures, Programming, shhedulipg and

1. IMSD: Perform analyses, design studies and flight
tests (and basic develorment tests not applicable to a partic-
ular subsystem) in determining compatibility of systems,
establishing system concepts, design criteria and constraints.
This includes design, development and/or provision and operation
of ground equipment systems, ground-space tracking, commumnications »
command systems and related test, servicing, calidbration and
logistical support equipment (both contractor and/or government
furnished) embracing human engineering and Q. P, R. T, studies
as well ag engineering research and required'mnutacturing for

2. Subcontract: Conduct a program of analytical study
and system simulation and conduct ALE studies. :

C. AIRFRAME SUBSYSTEM |

LMSD: Develop and produce satellite airframe, Provide:
Propellant and Pressurization tankage ; aerodynamic fairings;
structural supports, brackets and fittings; mechanical and
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SEGRE—

D. PROPULSION SUBSYSTEM

1. IMSD: Obtain and integrate the orbital thrust rocket
engine and orbit position propulsion device. Develop and provide
propulsion subsystem including: feed 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, and ground based items for testing,
calibrating and servicing. ‘

2. Subcontract: Bell Aircraft Corporation: Manufacture
and deliver the YLR-81-BA-5 rocket engine for Flight Configuration
I. Manufacture and deliver the XLR-81-BA-9 (Bell Model 8096) for
subsequent Flight Configurations. '

3. Aerojet-General: Manufacture of solid propellant
ullage orientation rockats.

E. AUXILIARY POWER SUBSYSTEM

1. IMSD: Develop and/or provide and integrate: energy
source and power conversion equipment required to furnish
electrical power for all subsystems within satellite from time
Just prior to launch to mission's ending, and equipment required
for testing and servicing.

2. Subcontract: Design, development and production of
- prime energy sources and power conversion equipment » including
povwer inverters, voltage regulators, photovoltalc collectors,
control relays and design, development and production of primary
and secondary batteries. :

F. GUIDANCE AND CONTROL SUBSYSTEM

1. LMSD: Develop and/or provide and integrate: ground
based and on board guidance and control (comnd) equipment
required to stabilize, direct, separate and boost orbiting
vehicle and equipment required for servicing, testing and
calibration.

2. Subcontract: Design, development and production of
horizon scanners, inertial reference package, control valves and
nozzles, and MIT attitude control system.
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G. VISUAL RECONNATSSANCE SUBSYSTEM
1. IMED: Develop and/or provide ang integrate:
photographic system (s) required to collect, store, filter (or
process), convert into video signal to Photographic form for use
and the equipment required for servicing, testing » and colibration.

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

3. Subcontract: Itek Corporation: Research, d.eveloment,
and fabrication of recovery reconnaissance payload. _ '

H. FERRET RECONNAISSANCE SUBSYSTEM
1. LMSD: Develop and/or provide eng integrate: An

2. Subcontract: Airborne Instruments Lab: Conduct a
program to develop an electronic reconnaissance system for use in
& satellite vehicle. Additionally, maintain cognizance of the

3. Development of wide-band video recorder.

4. Other: Conduct a study of operational requirement for
the electronic reconnaissance system. ‘

I. AP ob(647)-595, LOCKEEED ATRCRAFT CORP AND AF o4(647)-532,
PHILCO CORP

e —————

GROUND-SPACE COMMUNICATIONS SUBSYSTEM
——— V% SUBSYSTEM

1. IMSD: Develop and/or provide and integrate and operate:
Space-ground and ground commnication and tracking equipment
required by contractor to coordinate and monitor all flights and
assist the governmment in determining, equipping and
facilities required for service controlled activities. This includes
all ground support equipment required for servicing, testing, and
calibrating. , ~ .
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II. LETIER CONTRACT DESIGNATED AS SUPPLEMENTAL AGREEMENT #13,
Wm AF 04 (647)-% CORVAIR ASTRONAUTICS DIVISION,

A. CONVAIR AS’.RONAUT.[CS DIVISION, GENERAL DYNAMICS CORP.

Responsible for proﬁding such services &s are required to
adapt the SM 65 booster, its facilities » round support equipment
etc., to the AGENA and launch the combined SM 65/AGENA vehicle
into orbit. .

III. 0A 58-25 (0A 59-1) Rom AIR DEVELOPMENT CENTER

A. ROME ATR DEVELOPMENT CENTER

Responsible for conduct of a brogram of research and
development on equipments, techniques and methods for Processing
of photographic and ferret data returned from the satellite » into
meaningful intelligence information. RADC is delegated the
responsibility for the conduct of the program for the Dats
Processing Subsystem. The sThompson~-Ramo-Wooldridge Corporation has
contractual responsibility for this subsystem under Contract
AF 30(602)-181k4. -

IV. OA 58-10, COMMAND & CONTROL DEVELOPMENT DIVISION
A. COMMAND & CONTROL DEVELOPMENT DIVISION

Responsible for conduct of & program of research and
development on equipmenta, techniques and methods for the
collection of geophysical ‘environmental data. AFCRC has been
delegated the responsibility for the conduct of the program for
the Geophysical Environment Subsystem.

V. LETTER CONTRACT AF-Ob (647)-532

A. PHILCO CORPORATION WESTERN DEVELOPMENT LABORATORIES y
3675 FABIAN WAY PALO ALTO, CALIFORNIA -

1. Requirements:

a&. Perform feasibility and engineering design studies
to meet requirements and defipe Communication and Control (C & C)
Subsysten, including integration and operation of the T & A
Stations. Define Preliminary operation concept and plansg for

system design criteria, and investigate alternative applications of
C & C Subsysten. , - :
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. ¢. Receive, install, assemble, calibra.té, checkout
operate and maintain equipment for T & A Stations perto
such modifications ag required to support this function.
d. Develop and procu;'e' 1960 T & D receiving antennag.

e. Develop and fabricate 110! and 26.5' radomes for
T&D and Angle Tracker Antennae, ,

- f. Develop and fabricate Angle Tracker Systems.
VI. AF 04(647)-103, MASS. INSTITUIE OF TECENOLOGY, CAMBRIDGE,
MASS. '

——————
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SUMARY DESCRIPTION OF CONTRACTS BY WEAPON SYSTEM
| (NEW PROGRAM)
SEARCH CAPABILITY

will be beneficial to the program to determine associates by competi-
tive source selection methods, this will be done. However, it is -

also anticipated that it may be beneficial, in special instances, to
select perticipants in the program on & technical capability basis.

At such time as the comtractual errangements for the new portion of
theprogrammccmpleted, alhnaganentReporbtothisDeveloment
. Flan will be issued. '
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mmon
I. DESCRIPTION OF TEST PROGRAM
A. GENERAL
1. Zest Putiosopy ._ |
a. Inany research and development program, the bridge

frcmpuretheorytopractimandrelia)bleh'ammrereststmonthe
keystone ofanadequatea.ndb&la.ncedtestingmm. -That which

b. The development of & test philosophy for SAWS has,
asapoixrbofdepartm,theﬁmdorkmwledgeresultingfromthe
following: ’ .

(2) The Ballistic Missile Pro . These programs
have provided test philosophy, Procedures, equipments, testing

o . ' WDLPR=-387
. - ) : 1~ 5..]_
“This document contains information affecti g the national def of the United States within the ing of the Espionage L

aws,
Title 18, U.S.C., Section 793 and 794, the transmission of which in any manner fo an unauthorized person is prohibited by law.




test information at all development stages inmto the design and re- -
design phases. Both ground and space system testing are developed on -
the building-block principle, For example, in the early phases of
testing the simplest parts and camponents of an individual subsystem
are tested; as the testing rrogram proceeds in scope and camplexity,
additional subsystems are added until the ultimate configuration is
reached., : v

e. Primery dependence on flight testing to obtaln design
and system parameters information is recognized as inefficient and
extremely costly. Consequently a comprehensive system of ground
tests have been initiated as & prerequisite to flight test. These _
tests, described later in this test 8nnex, have proven that ground -
testing of the space elements of the system can be effective and :
econamical. This requirement has, however, established the require-
ment for new test facilities and techniques in simating system test

functionsl subsystenms. Temperatures, pressures and shock caused by
variations in these parameters can be simulated, however, many para-
neters cannot be adequately similsted, i.e., solar radiation
characteristics, Van Allen radiation belts affects - infinite-volume
vacuum, ete., these items must be tested on orbit. These factors
Plus many others have lead to the conclusion that a balance of test-
ing must be estsblished between ground simulation and actual system
tests on orbit.

f. No testing is accomplished at any level if it can be
done more effectively at a lower level. However, the cost of a bit
of additional design data becomes increasingly expensive as a test
at a specific level is repeated over and over, until a point is
reached vherein the collection of & needed bit of design data beccmes

- More expensive to achieve in ground testing than it would by an actual
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systems tests., For example, early f£light tests demonstrate the
compatibility of the booster; the space vehicle; the guidance ang
control; and ground space ccmmcations_ systems - in addition
specific design and operating data are collected on the operation

. ¢+ The high resolution program (E-5) will consigt of
seven flights through CY 62, The backup’ program (E-6) w111 consist
of eight fligntsg through CY 62, In each case, the ceamers flightsg
will be augmenteq by two additional fully instrumented diagnostic
Payload flights to check out the recovery techniques.

3. System Testing Responsibilities

Wind tunnel tests Recovery system
Envirommental tests tests
Horizon scanner testg (Balloon) Ferret tests
Nuclear axiliary power unit _ Data Processing
tests (terminated) equipment
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Propellant tank tests - | Propulsion system

Telemetry system tests ' altitude start
GEE tests S ’ tests -
Roll control tests (simulation) ~ Adrcraft drop tests
Photographic systems tests - Adrcraft/ship deta
Solar suxiliary power unit tests package snatch
' test ‘ -
- Systems experimen-

tal test

b. Captive Testing: Convair Astronautics will have the
responsibility for any component and captive testing on the ATLAS
- booster. IMSD will provide captive testing for the SAMOS satellite
vehicleinthefomofanin-pla.‘:rb systenshmandacaptiveﬁ.ring
of each satellite vehicle less its recoverable payload at the Santa

: ¢.’ Flight Testing: The responsibility for overall s
. flight test direction and DPlanning falls on the prime weapon system
contractor. Pre-flight checkout responsibility will be shared,
however, by IMSD and Convair Astronautics for their respective

theE-6Recmrymmhmmtyetbeendeﬂnea.)

d. The testing progrem for Subsystem I developed equip-
ment will be conducted at the Thompson-Ramo Wooldridge Data System
Laboratory (DsL), Denver, Colorado. The objectives of this test

(1) Component ang hardware checkout and evaluation
with some elements electronically interconnected.

(2) Limited system checkout and evaluation using
equipment availsble by Dec 60, . ' .

(3) Complete test and evaluation of all Subsystem I
equipment functioning as a system using similated satellite recon~
naissance take. A1l tests to be completed by Oct 61,

B. FLIGHT TEST PROGRAM

1. Overall Program Objectives




- ot e

(1) Readout Frogran: Demonstration of orbis capabi -
ity. Demonstration of ability to achieve and & stabilized

(2) Recovery Program:
 (a) m Resolution (E-5), Demonstration of
heavy capsule system recovery ques

 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 photographie requirements. Evaluation of tracking and
Dositional camputing systems. ,

(b) Medium Resolution (2-6). Demonstration of
orbit capability. Demonstration of backup Trecovery techniques ang
equipment;, Evaluation of satellite attitude control and stabiliza.

tion system, Evaluation of gross photo coverage capebility. Evalua-
tion of tracking ang bositional ‘computing Systems,

2. Flight Test Plan

(L) The firgt flightsﬁ].lbeofthe()o gura-
tion I vehicle with the E-1 vigual Teconnaissance payload, (
Design stics Section) Later, as experience is gained, an

various ground stations with data assembled by the inter-station
cammuni cations network at the STC for evaluation., The test objectives

(2) Demonstrate the ability of the
combination to DPlace e SAMOS satellite in o DPlanned orbit,

(b) Demonstrate the ability of the satellite
to achieve ang maintain g Predetermineq attitude in orbit,
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| o (c) Demonstrate the capability of the E-1 pay-
load to process and readout exposed film and DPerform the total sub-
system operation within its capability limits.

- (a) If an F-1 ferret payload is included,
- monitor electromagnetic emissions, digitize and store the characteris-
tics of these emigsions, and readout this dats by the vehicle-ground
communication 1link to evaluate the ferret recomnaissance technique.,

(e) Test and evaluate the basic subsystems of
the satellite vehicle. : :

. (£) Determine the capabllity of the ground
support equipment and facilities to support the vehicle in its _
various phases of opera.tion. ‘

(2) Five of the vehicles in the readout program are
Configuration II with the E-2 Visual reconnaissance payload. (See
Design Characteristics Section) The test objectives for these flights
are:

. (b) Test and evaluate the besic subsystems of
the satellite vehicle. _

(3) Three of the vehicles in the readout program are
Configuration ITT with the F-2 ferret payload. The test objectives
for these flights are: _

this data via the satellite-ground communicetions dink, and otherwise
evaluate all ferret equipment,

‘(b) oObtain and process geophysical dsata.

b. RecovelProgm

(1) The Configuration IV sstellite will be tested
in increments beginning with the launch of fully instrumented

This document contains information affecting the national defense of the United States within the meani g of the Espionage Laws,
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early flights, A1 flights will involve capsule recovery., The tegt
objectives are: :

(b) Test capsule seperation, retrodynamics,
therma) protection, a.nd recovery techniques.

(¢) Demonstrate the cepability of the satellite
ground control system equipment ang facilities to control system
operations without direct access to collected Teconnaissance data,

(2) The Configuration v satellite testing wily
begin with launches of fully instrumented diagnostic pam.oads which

(2) Deternine the ability of the E.g camers,
to provide gross coverage of areag of interest at Bpecified ground
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3. Flight Test Organization

&. Readout é.nd E-5 Recovery _Fl:lgts: Subject to the
over-all management by theAir Force Ballistic Missile Division,

comply. The test operations will be executed by IMSD and Convair
Astronautics (CVAC » the booster contractor, under the control of
the Systems Test Controller. 1In general, systems test direction
and execution will be accomplished by IMSD bersonnel. 1In the cage
of the SM-65 booster, cvac bersonnel have been assigned responsi-
bility for direction and execution of booster activities., Test
control and direction will be established at each SAMOS field site
with the center of operations located at the Satellite Test Center.

b. E-6 Recovery Flights -

(1) air Force barticipation and brocedures will
be identical to item 3a above.

(2) The role of the booster contractor (DAC) will
be similar to that assigned to CVAC, ' :

-



‘@ssocistes will be defined subsequent to Publicstion of this docuent.
| Y. Zest Progrem System Operation = - |

&. General: The system, consisting of orbiting vehicle,
launch and checkout facilities, tracking stations, control centers,
and computing facilities, is considered @s an operating entity, and
the functioning of each element of the system is discussed &8s that .
element becomes active in the test. : :

?
description of the test configuration and test objectives. In addi-
tion, the specific Pplans for attaining the objectives wily be

firing of the rocket engine, At Vandenberg Air Force Bage the vehicle
will again be run through a simulated flight less engine run with a1l
functions recorded and compared to brevious tests to determine '
possible deterioration of components. The checkout of launch facili-
ties will be &ccomplished on & schedule compatible with the flight

out. This X-2 day mock firing will also serve to check out the

| WDLPR-387
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stage for the ba.ckizp recovery progream. -

' d. Commmicatidn stem Cduntdown: Cdnmunication system
~ countdown will be initiated five hours before launch with & communica-
tion check to each station vhich also will provide a station readiness

equipment. _ ' _

€. Launch, Exit, and Orbit Injection Phases: The
operation of the complete system, from the instant of launch to the

end of attitude stabilization on orbit » 18 beyond the scope of thig
report; only a representative deseription follows:

(1) At the instent of 1ift-off, all booster/vehicle
systems willvbe operating, or be ready to operate on command,

: (2) Begimning with lift-off, the booster will be
Programmed to roll umtil it attains its nominal flight path azimuth.
During this period, the booster/vehicle will be in vertical flight.

& constant-attitude trajectory will be progremmed into the ATLAS
control system. :

(4) Ssimuiteneous with vernier engine shutdown, the
guidance timer wilj issue signals to fire the separation devices,

(5) The propulsion subsystem will inject the SAMOS
vehicle into the desired orbit, and the Preprogrammed reorientation
will stabilize the satellite in either a tail-firgt (for visusl
recovery) or nose-down (for readout) orbital position, :

(6) After a launching, the launch complex will be
refurbished to Drepare for the next flight, Damaged parts will be
replaced end checked out, and existing equipment w11l be modified
Or new equipment will be incorporated into the launch complex ag
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_ L. Orbita.l Fhase: The oberation of the emtire system
during the beriod after the vehicle ig on orbit and stabilized 4n
attitude ang before the time when the capsule is ejecteq (or the

factors have been evaluated,

h, Recovery Operation (E—62: The recovery techniques to
be utilizeq ¥ill be determinea subsequent to publication of thig
Development Plan, It 1s anticipateq that recovery wiy) be effecteq
in the ZT using g mansuverable, terminally guided capsyle,

5. Commang and Control Responsibilities and Proceduresg

(3) The definition ang selection of emergency
Operational modeg in the event of system component failure,

(4) The trensmission of system cammands,

WDLFR- 387
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' (5) The evaluation of system response to the commands
and the determination of required modificationg to scheduled command

(6) Central control authority will be vested in the
Satellite Test Center. A portion of thig authority will be delegated

recovery flights, Appropriste E-6 recovery procedures will be defined
subsequent to publication of this Development Plan, :

Speciﬁcauy, during the system dry run at X2 days and ia.ga.in during
the system countdown at T-5 hours, the sTC will initiate the following

(1) Commmnication system checkout
(2) simulstion transmission from tracking sf.ations

~to the computer center

(3) Dry run orbit calculation

1lish the readiness of the system for the Plenned flight, The decisgion
to initiate or delay & launch will be made at the Satellite Test ’

el Launch and Ascent: The SIC functionms, during this
phase, will be concerned Drimarily with systenm coordination, as




s

o (1)’vmetre¢ungstationswinbe alerted ang
notified of initial orbit barameters,

(2 TheConanberCenter'villbesentthetimesof
vehicle engine start ang termination of orbital boost. ‘

(3) The recovery force will be informed of orbit
achievement ang redirected, if required, :
(W) The Vandenberg Control Center functiops will be
the direct control of the launch facilitieg and vehicle command during
this phase of the tegt operation, S

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

(1) Reset of the orbit timer
(2) Mjustment of the orbit timer

been establisheq following rigid safety standards, be allowed
for air and gea search. Changes in weather conditiong will be care-
fully evaluated in terms of these Predetermined st . S8IC wild

Search will Ye made at Sunnyvale Satellite Test Center on the besis
of the information received from the Hawaiian Control Center,

6. stem Test Evalustion: 4 comprehensive evalustion of
the Recovery and Readout Programs test results wily be conducted,
The Decessary evaluation effort Wwill be accomplished concwrrently by
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Telemetry data

Radar tracking and control data

Launch gmbilica.l) date,

Launch (optical) data

Weather data

Prelaunch servicing notes

Recovery dats _ '

Operations data (reconnaissance readout )

To insure the rapid incorporation of test results in the Dlanning
and conduct of subsequent operations, it ig imperative that g com-
Plete evaluation of each test be &ccomplished within the time span
occurring between flights, Every effort will be made, therefore, to
streamline the data flow process so that lag times may be minimigzed,

b, Date Handli Procedures: Each item of data required
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 attempt
W1ll be made to deliver each item of data within a 8pecified time.

and random order of arrival of many separate items of data, the pro-
cessing scheme will be both expedient ang highly flexible. To permit
an early evaluation of SAMOS results, the datas reduction Process will
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be accamplished in two parts, 1n tne manner described beloy,

(1) "oulck-1ook" data: Data reduction required to
support "quick-look" evaluation activity will be aceomplighed on a
first priority basis after receipt of pertinent data, Nominal "quick.
look" data requirements will be Specified in detail 6o days prior to

- each flight,

d.
results will be mede, Thig evaluation will encompass alj weapon
system test activities ag they affect the achievement of ultimate
DProgram goals anq objectives. Major emphasisg, however, wiil be
devoted to the timely evaluation of system flight tests ag required

(1) overall system performance in terms of predicteq
versus actual results. :

. - ( 3) Techniques and Procedures employed in the conduct
of system test operations, :

() Adequacy any sultebllity of systens communice-

tions, ground support equipment, re.cilities; and logistics,
4 Follow-through action will be taken to investigate Problem areag

revealed by Preliminary evaluation and detailed analysis of test
activity, The actions permit ap integrateq evaluation of o




&. The data given in this section spplies to the Readout

- 'Progrem and the E-5 Recovery Program, Testing requirements for the

E-6 Recovery Program have notyetbeendeﬁnedindeta.il. When defin-

(2) Qualification Tests: Qualification tests shall
be defineqd ag those tests conducted on equipment or material for the
Purpose of evaluation of the operation under envirommental conditions
speclified in the enviromental specification,

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

(k) Payloed orbit Simulation Tests: Groung tests
Will be conducted on complete ferret and visual payloads that will
simulate long term orbital operation, Programmed operations will

to provide adequate testing in o system enviromment for new or
modified satellite hardware without interfering with the modification
and checkout of flight test satellites, Further, this'labora.tory
will provide g capebility for simileation and verification of the
cause of certain on-orbit malfunctions.

Cc. Reliabil:l.tx Tests: Those tests conducted to determine
modes of failure; primarily tests t5 failure or destruction,

2. Vehicle Systems Tests

coamponents andg subsystems have been ed in the vehicle and
is performed in compliance with an Acceptance Test Specification. .




b v

' ¢, After satisfactory completion of the flight vehicle
systems test at Sunnyvale, the unit will be transported to SCTB.

3. F.'Liggt Bage m Tests

Checkout except that extended runs in an &ppropriate cycling operation
will be accomplished to establigh a reasonable expectation of reliable
performance on orbit, '

b. Pad Tests

&, After the A!!I.As‘booster is erected on the launch pad,
the SAMOS vehicle will be erected and mated with the booster,

WDLFR=-387
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‘ b. Prior to missile launch, the vehicle will be ummateq
from the booster and lowered for final launch Dreparations. On early
vehicles, after brolonged pad tests, it will be necessary to move the
vehicle to the hangar for g complete systems tegt, Prior to re~
erection on the ped, the Primary electrical power source and pyro-

d. Post-launch tests before the vehicle is in orbit will
consist of monitoring the tracking and telemetry data, Real-time

Operations have begun for extensive f1y-by tests using
WDLPR-387

1-5-18

This document contains information affecting 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 anv manner to an unaitharived narean ie nenhihitad hy S




et e s e

This document
S.C., Section 79

Title 18, U.

3 and 794, the

SECRET——

transmission of which in NV MAannar tn an innutharived

WDLER- 387
1-5-19

centains information affecting the national defense of the United States within the meaning of the Espionoge Laws,

Aarema is meabihised L, Voo




——e

a. Letter, USAF, dated 10 November 1958, AC‘S/I, Subject: Sentry.
Intelligence Requirements (U), _ ,
- Letter, USAF, dated 1 June 1960, AFDSD-AT, Subject: Exploita-

‘tion of SAMOS Data (U)

mental Guidance 'Concerning SAMOS. _ 4

Processing Capability (IDPC)., The AFRMD, and AMC respon-
sible for furnishing equipment,, Drocedures, and logistics to support the
IDPC. The Operation, control, and of this IDPC wvi11 be the

(3) There w11l be ¥wo T%A stations; that gt Vandenberg AFB to

be operations] by 19 Sep 60, that &t New Boston, New Hampshire to be

operational by 19 Mar 61, ,
(%) There wi11 be no critical datq Processing time 1imitg
Placed upon the IDPC.

5) Outputs from the IDPC will be delivered to Westover AFB
for duplication and distribution,
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b. SAMOS inputs to the IDPC based upon the sbove planning
factors would be: o - : :

(1) A maximm of 4,700 feet of 35 mm film per day for
the E-1 and E-2 pPhoto readout systems.

(2) An estimateq 2500 intercepts per day for the F-1 and
F-2 ferret readout systenms. ' , .

(3) The maximm take of the B-5 and E-6 photo systems
(recovery) will be limited only by vehicle £ilm capecity and
system relisbility. . The E-S system has g design mexcimum capacity
of 22,500 feet of 5 inch film, The B-6 system film capacity has
not yet been specified but .should not exceed that planned for the

- E-5 system.

¢. Output from the IDPC must be limited in mumber to minimize
equipment, facilities and personnel. Most intelligence agencies
vill desire more than one copy of all photo outputs. The output
from the IDPC must be sent to an existing Processing facility for
duplication and distribution. Output from the IDPC will be in
the following formats: _ : ’

(1) Por E-1 end E-2 Photo readout systems 1 copy of the

35 mm primary record and ope reassenbled 94 x 18 inch titleq
negative. The titling information Printed on the reassembled

longitude of the four corner points DPlus the center » vehicle
number, date time group of when exposure was made, and vehicle
altitude. (See figure 1)

5. EQUIPMENT LIST: .
&. The minimum equipment required for brocessing the E-1 and
E_-2 Photo reconnaissance data for engineering and quality control

(3) 1 Reassemply printer
(4) 1 Processor (Standard UsAF Equipment)
(5) 1 Printer (standara usar Equipment)
' (6) 20 - 40 minutes computer time on ILMSD IBM 7090
digital computer per day.
(7) Chemical mixing tanks and quality control equipments ,
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b. The equipment required for Processing the F-1 and p-2
fezfretvreconnaissa._nce data is Presently available at the STC,

2) 1 Viever marker
(3) 1 Titling duplicator
(%) Access to a general Purpose digital computer

70 mn to 94 inchesg, Depe upon the recovered recorg format,
a standard Processor could be used in place of c(1) above.
6. FACILITY

&. The IDPC will Jointly occupy 19,800 square feet of floor
Space in the USAF Satellite Test Center (sTC). This space 1ig availale
for inmediate occupancy and wilj require little modification. See
figure 3 for floor plan.

b. used in the sTC are listed below by functional

areas.
Room Number Function
179 Chemical mixing
180 Film vaulg v
18 vChemicaJ. storage
184, 185 E-5, E-6 Processing
186 ' Office
187,188,189,190,191 Photo data evaluation
199,200,201,202 Ferret data evaluatiop
306, 307 Phbto reassenmble Printing
304, 305, 309 - B-1, E-2 Photo Processing
310 ; Photo viewing
311 ~ IDPC control
313, 314 Fhoto data evaluation
316, 317 Ferret data evaluation
WDLFR-387
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7. PERSONNEL REQUIREMENTS: S | o
a. USAF personnel required to man the IDPC are listed below.

Function Vo Grade AFSC
(1) pirector Lt/Col 2016.
(2) Administration Clerk SSGT 70250
(3) ‘Adl;zinistratior_x Clerk | A2C 70230
(%) Electronic Data Proc. Officer Capt. 6854
(5) Still Photo Officer (rhoto Q.C.)‘ Capt. 2334
(6) Photo Technician , TSGT 23270
(7) Still Photographer ~ SSGT 23250
(8) Electronic Warfare Officer _ Me jor 1575B
(9) Grouna Electronic Officer (ECCM) v Capt. 30444
(10) Ground Electronie Officer (ECCM) Lt.  304ha
(11) Electronic Data Proc. Officer Capt. 6854
| (12) Electronic Data Proc. Officer Capt. 6854
(13) Date Proc. Machine Operator SSGT 685508
(14) Data Proc. Maechine Operator SSGT 685503
(15) Typist ATC 70250
(16) Photo Repair Technicten | MSGT 40270
(17) Photo Repairman sscx' ko250
(18) Electronie Digital Data Proc. :
Technician MSGT 30571
(19) Electronic Digital Data Proc.
Technician MSGT 30571
(20) Technical Director , Civilian
WDLPR-387
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2.

follow-on programs. Conversion of the 75-1 (THOR) complex at Vangdep-
berg AFB is Proposed to allow AGENA B launchings in Support of SAMOS,
NASA and other Drograms, The existing SM 65-1 Mop. IT Guidance System
at Vandenb_erg AFB will pe utilized for launches in Support of SAMOS-

MIDAS R&D ang NASA Progr .

Launch Gate w11l be obtaineq by utilizing VEF facilities at tpe
Vandenberg AFB end Foint

downrange tracking ang telemetry ships. Orbital tracking ang command

data readout becoming available upon activation Of the New Boston, New
Hempshire, tracking station. A Satellite Test Center, locateq adjacent
to the IMSD Production plant at Sunnyvale, California, wi1] serve ag
command, administrative and control center throughout the development
DPhase of thig Progranm,

3. Prior years military construction programs have provided the
following facilities: g missile assembly building at Vandenberg AFp
for Treassembly, checkout and maintenance of boosters, vehicles ang
satellites; Launch Complex Nr. 1 at Point Arguello; Support facilities
at Va.ndenberg‘AFB and Point Arguello consisting of technical support,
laboratory, vehicle holg building, generator station and g fuel -
storage and disposal area; tracking and data acquisition stations at
Vandenberg AFB » California; Kaens Point, Hawaii and New Boston, New
Hempshire; downrange tracking ang control station at Naval Air Missile
Test Center, Point Mugu, California; ang Increments Nrg. 1l and 2 of the
Satellite Test Center, Sunnyvele, California.

This document s informati affecting the national defense of the United States within thobmeuning of the Espionage Lows,
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L. Generally, the facilities requested in the Development Plan for

the FY-61 MCP include the following: Launch Complex Nr. 2, consisting
of one (1) launch stand ang one (1) launch control center (blockhouse),
Point Arguello; additions to the Missile Assembly Building and the

5. Technical facilities have been sited in a manner that will permit
maxcimum utilization of support facilities at existing military.

bases or contractor Plants. ' Support facilities required and
rehabilitation of facilities in existing military bases required to
Support the technical facilities are included. Industrial facilities
(P-260) are not included in this section. -

6. AF Form 161 which contain a detalled description of esch project
based on the best knowledge available at this time and Justification
for the requirement are contained under separate cover.

Plan are not includeq.

8. Definitions of MCP actions assoclated with this section are ag
follows: _ . }

&. Design Start Date: The date upon which the design agent com-
mences preliminary design. Implicit in this date 18 the understanding
that approvael of the Project will have been received, design funds
will have been mede available, an Architect-Engineer will have been

b. Design Couplet:l,on Date: The date upon which the Air Force
Teceives final drawings and specifications from the Architect-
Engineer for review and approval. It also indicates that, prior to

been submitted, reviewed and approved and g control estimate prov:l.ded;

as award.

d. Construction BOD (Beneficial Occupancy Date): The date when ,
bulldings and/or other construction will be completed to a point that
will permit occupancy by the using agency for the burpose of installa-
tion of unit equipment, special and/or fixed equipment that is not
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) | included ag construction contraeﬁo'r-iﬁétalled property,

g. ’index Identification System numbers are included to furnish g

Part I Base or Location . Part IIT Weapons Systems or
. - ‘ : Weapons System Phase

1. Edwards AFB 1. ws 107A-1

2. Holloman AFE . 2. WS 107A-2

3. Patrick AFB , 3. WS 315

L. Vandenberg Arm k. saMOS & MmIAS

>+ ATLAS OPNL Bases bA. Commnicationg Satellite

6. TITAN OFNL Bases . (Advent :

T- MINUTEMAN OPNL Bages | kB. System 609s

8. SPACE SYSTEMS Locations : To 8
(1. EBdwards - As listed above) 5. Common Facility (2 or more
(2. Holloman - Ag listed above) WS or uses)

(3. Patrick - s listed above) 6. ICBM - TOC
(&. Vandenberg - As listed above) 7. IREM - I0C

8A. Pt Arguello, calir 8. Ws 133
8B. RNew Boston, New Hampshire
8C. Ottumwa, Towa Part IV Line Ttem
8D. Ft. Stevens, Oregon ’
9. MISCELLANEOUS v Bach line item 1igteg under a

- Functional Category is
numbered consecutively.

Part II Item Functional Ca.tegoz_'x

R&D & Space Systems Opns

1. Launch )

2. Launch Support v

3. Area Support/Missile Support

b, Range/Tfacld.ng/Telmetry/Contml Ops
5. Captive Test ‘ '

6. Special Test

7. Captive Test Support

8. Grownd Based Commmications

NOTE 1: The mMD Index Number consi ts of four basie barts listed
above, P&-I"ts I, II, III, and IVC . .
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. PART T defines the location or base. Tmis ig indicated by
the first omumerica] digit and the alphabetical digit, if any, :
immediately following the Pirst digit. As noted ‘above, the ARDC
centers and Vandenberg AFB are identified by the first numerical
digit alone. : o .

PART IT defines the items functional category, 1.e. R&D,

aing, Support, etc. This is indicated by the second mumerical
digit of the nwumber.

PART IIT defines the Weapon System. This {s indicated by
‘the third numerical digit and the alphabetical digit, if any,
immediately following the thirg numeral. Certain systems are
defined by the third numera] alone (ATTAS, TTITAN, SAMOS, MIDAS and

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

Example: BMD Index Nr 8F4 .4 A1
(8F) represents g Space System location in Aleska: the
first (k) indicates the tracking function of the project;
the (k.A) indicates the Commmmications Satellite System;
the (1) indicates the first line item at that location
for the specific system and fumction.

' WDLPR-387
- IIT-4
This d tains informati atfecting the national defenss of the United States within the ing of the Espi ge Lows

Title 18, U.$.C., Section 793 ond 794, the transmission of which in any manner io an unavthorized oerson is orohibited bv law




65 40N T w0 pPazeatiowsp UOTIBIE SIUT 4,

(09 mp 0z % Loy l2 _ _
*S%eH awaay FUIIIU0)) se3wmiise jeBpng posTASY o, |

Suruwety 108foxy 20uBADY

- 09LE 66521 mﬂm..m._ _

SECRET

gro* |- | | DAL & L S Suiyoesy
4 mmo o _ e wxeuy £xy0weTa], % Buryousg
ST T | o Treasy 4x3ousTo% % Furvousy
| 69€°€ | | | ‘Hn ‘uoysog mey _hﬁe_ﬁaua %® Bupyowiy
- 002 o Qv Brequepue, h._npu_ﬁ.nwa a.vm.nﬂxod.na
, “oom °T "JTTeD qo.nl,hqqzm_ | : n,qnﬂpan&o Tox3uoy
] Susez :om €iv 3Iequepmey S roddng erresyy |
00¢ #00G" | 84V Bxequepuey 110ddng youneq
. - e B1oquepme) - 4  Yowmet -
*0SL | o609 | JFT®D ‘oTrensay 3uyag |  uomnwey
wioL, . | .._ot 09 A4 - _.%l. 85 Ad SUA YOI A;-oom?usmb _ .
e . 31YWUS3 1350ne _ S
. {S¥vToq 10 SNOITIW Ny NV snow . ’
| T sonvS
S 0064 saNm 3dAL : S Wi,
__ C xevwwns, Sunovs
ow

WDLFR-387



"twhen filled in)

e9/n | o9/tt| og/ot| o9/g

-

*v 19 A4
. * 09 Ad
$10410Q O suogifw U} syoj0)

Silvwiisi 139ane

dOW 00€-d spungj edky

2 "IN L3FTro%d youmeT H/p 2 4" Tvg
09/2T | 09/9 | o09/¢ 09/t (WoeV) T -aN £37TIowg youme /D €4 Tvg
a0 | arvmv | awoo | twvis 19M | 09ad | esas | 85 g ¥onid . 1N xopu|
- - - NOLLIDSIa waly
NOLLDNUISNOD . NOIs3Q Ad ‘Alvywiisy 139ane awe
. (1404190 JO suogiW g ery sainbyy)

FTUIOFITE) ‘OTToNBIV- 9d(VQ)NOUYION

Y SOHVS

WDLPR-387
III-6

bwhan fillad in)



.Z.d_ SPnTouUT TTTM puw £21TTqede0 Lrwesaosy 93 spTAcad TT
- “SOWVS Y3 Jo qxoddng ur puwqe dn-3ouq STq®TTRBA® ALTIpES
bue pueys qounsT v Jy0 mnﬂpmﬂmn.oo xor1dmoo QounsT puooss w

*SwaqT Furiroddns

Aom.:oﬂoo.npv I9
dNIL8U0D J07 g9

PuB 83T1TTIQN Lxesssosu
T4 309foad T9xg eTYL - sweaFord a3 SVAIW
3USD TOIqu0d qounsT
PTaoad 909(oxd STYT,

8318 JOBQ-TTBF oToTyeA ©

L 8I99Tays waowmwo gwnﬁu.n_ﬂzn UOT1838 I09BI9U0T ‘umopgumoo Suranp anooo SPTOY paBuoToad USYM 3TOTHoA
VNIOV 8q3 Jo Uor30890xd xox I9]Toys v ¢ swooxssyTo Buturery pus Woox Lpwax LregrTTM ¢ 890TJJ0

WDLPR-387

III-T

Lows,

Ly -5

ing of the Espi

States within the m

ah e o cemm—..

nited

defense of the U

6 sarks

tecting the national
tha tranem, ~n A

ontains information af
Section 793 and 794

*NOLLVZILLN GNV NOLLdIN9S3q

SOWvVS - OTIENOWY INTOd (VB)  :nouwogy

Title 18, U.S.C.,

This document



WDLPR-387

II1-8

19/2 09/07 o09/0t 09/ (3TPoH) T-6L -ovg youneq /o THTH
a8 | auvmv | -awoo Lavis WM | 0M | 65ad | g5 g ¥OIud 4N xopu)
- - NOILMIDSIq way
NOLDNWSNOD - Nois3q Ad ‘3lvwiisa 130ang aws
: v {1I0410Q 40 suolinyy uj o1y teinByy)
09 Ad
siofjoq 30 Suonpwy LT

SItywiisa 1aoane -

OW 00€-d  t3pung edhy

@Y SOWYS

BTUIOITT®) Hiv Bxsquspusy (%) Nowvoos

hohan Snd 1



'SpuBlspIBy puw SiUswWIoAX I88Tq ‘83191 TIIN Burpnrour ¢ J33800q

uoTyeuTquos IAVIDUIS-UOHL PUe oToTyea g yimoy SU3 JIoJ parInbai suor3Tppe pume SUOT3BOTITPOM Lresssosy

TT® spntour TrIM MOIT dOW T9-Xd STUL “wexBoxd qpy SOWVS 843 Jo qxoddng Ut J93800q INVEDUAS
~4OHL ® U3 m PayduneT SToTysa g VNIOY 343 29wpommosos 0%} P3TITPOW aq TT™ .Awmzoﬁo_o._..pv A2quad
Tox3uod youms A.C Suo pue ‘spuwqs WoumsT (2) amg yo Burqsrsuos ‘xa7dmo) Amomav T-6. Bupysixs ayy

‘NOLLVZIILLN QNV NOLL4INIS3g

SOWVS . . €4y Braquapue) (%)  :NOLLWIOY

WDLFR-387

II1-9

ge Laws,
30N is orohibited hv law

P

ing of the Espi

manner to on unauthorized pe

United States within the

9 the national defense of the
ection 793 and 794, the transmission of ‘which in any

oins information affectin,

This document cont
Title 18, U.S.C., §



twhen filled in}

bedhan SiMlad 1)

L9717083
og9/ot( 09/ | o9/€ | o9/t . 006* Tesods1q 3 °J09g JueTredoig Eqan &
o8 | Guvmy | dwOD | 1avis | 19Ad | 09 ad | s Az | o5 ma ¥oud INxopu) m.m.
NOILINDSIa wal
NOUDNILSNOD NOIS3a . Ad ‘dlvywiss ._.ng— awe W m

S3lvywmiisa 130am

dOW 00€-d ‘spunjediy -

Qnmgm

{84040 §0 suoW 1) eay senBiy)

STUIOJTTe) ‘HdV Bxsquspueq # Inoivsor



‘NOLLVZIILLN ONY NOLLJINIS3IG

SONvVsS : €4V DUTENTANVA (1) :nouwoon

WDLPR-387

II1-11

o

Espionage Laws,

ited States within the meaning of the

ing the notionol defense of the Unit

s information afectin
ion 793 and 794, the

tranwmiccinn Af which fa ane oo, .

contains i

18, U.S.C., Sect

This document

Title



filled in) -

t9/e | o9/tt| oo/or| oofe ' o66*
og/et

.?Qn.s *o8g jxoddng OTTSSTH
09/9 09/S | 09/T

€y
066° *(uwgav) o84 30ddng STTESTH ey &
IS
. ¥ . : Ad ¥OINd 4N xopuy [
aos QRIYMY dWOD 1¥vis 19 Ad 09 Ad 6§ Ad 8¢ <30 Wau m m
NOIs2a Ad ‘Atvwiisa 139am . awe W
(8404{0Q jO Suoljny uj a1y sesnByy)

{
SIlywiis3 1300

VTUIOITT3) ‘div Sxequopuep (1) Nouvdol
DW 00E-d 'spung ediy .

asy SOWVS



) "8A0qe (®) ur uva.c«dqﬂ sjuswsITnbhax
PapPPE Jo a0ddns ug BuTPTINg 9x0ddng TeOTUYOSL SOWVS sy og UCTITPPE % B8 0004 v -q

- '89TOTUaA 90wds Jo Uot3eansdtyuoo VNEDV-HOHL ‘YNIOV-SVYILY

aY3 BurziTIan 8903 oxd UO~MOTTOZ 9 j3xoddns L{suyg MOTT® pus sjusmaITnbax Pnomnsm. P318T00898 pum

UOT8I8AT0D T-G), U3 Y34 PeyeIOOsS® PBOT-JI0M ATquoss®e PagBaIOUT ‘gqusmexnbos PBOTA8y LIxarodsy
S~ SOWVS 43 qxoddns o3 BurpTINg ATquessy W/D SOWVS sy3 o9 UOTITPP® ‘13 *bs 0006z v ®

“mwﬂaoﬂon SU3 JO 38TUOO JOW T9-Xd Ul pemmmeIFoxd SSTITTTO8I TeUOTITPPR oyy -3
"£3TTT084 no-3osyy pue 8¥eI03g oTuyoejoxhy -3

‘OTTeN8ay qurog ‘T -ay xa1dmoy yowmer gopys pus ‘43111084 UoTqRIISTUTHDY PUe puemmo)-LTquessy
W/D SOWVS ‘wexe Arquesse 1938009 SVILV a4y} Jo txoddng UT S8TITTTO8I Surpeor-ryo UNMTTSH *a

*89x8 LTquosgy STOTYsA YNEDY 3Yq Jo xoddns ur aouds £x03BI0q8T ‘P

¢ SSTAITTTIO8I aroqe _wﬁ. 8%3exado 03 paxynbex Touuosrad esnoy o3 sowds SATIBIISTUTWDY °O
| o *£3TTT08g no._nud.nnm.n:ﬁﬁg Pue pusumo)

| a h._.e,num.ma‘ z\m SOWVS ‘vare ATquogss .o.noanub VNEIDV 8Yy3 Jo qxoddng Ul sears aBwrogs jusuodmopy -q

. *£31TT08g UOTIIBIISTUTWDY pus PUSIO)-LTQURSSY H/D SOWYS ‘wore £L1quesgse
I93800q~GVILY ayy Jo 3xoddns uy seaxe 8881098 quauodmos puUs uoﬂdﬂopﬁdﬁ Uqummonummc.c

NOLLVZIIILN ONV NOILdIN)S3q

SONYS : €4V BIoquepusA (4)  :NoLL¥I0]

WDLPR-387

ITT-13

affecting the national defense of the United Stotes within the meaning of the Espionage Laws,
704 #ha bemmemaioitan o ge g .

tains information
Saction 702 And

This document con
Title 18, U.5.C..



twhen filled In)

twhen filled in)

dOW 00€-d spunjedi

a3 SONVS

ooY* Sutauety 309f0lg @oueApy 5

— : : T
goe aQuvmy. | dWwoD lyvis 19 Ad 09 Ad 65 Ad | 8BS Ad ¥0iNd INxepyy m....
, NOWLJRDSIa Wil H
NOLDMILSNOD Noisaa , : Ad ‘dlvwiisa 130ane awe 21

. . . (510410 Jo suolitW uj ey sesnByy)

_ 0ot” 09 Ad
HB{I9 §O SUCHIW U SO
Silvywiisa 130ane SNOTIBA NOLLYDO!



: . "SSTITTIOBY QWY SOWVS .uo.w n_uo.npoo._ﬁﬂovmu pue
- sueTd Jo uotjuredexd pus uBrsop TOULF 107 pue BIIqTIO uBrsap Jo juemdoTaAdpP syy J03 830TAIGS
I93utBua-q109qTyoe I 3TITL “saa1s TOTIONIISU0D Jo UoT38BTy80AUT oy 10J 8pTACId TTIM Woqy STYY,

*NOLLVZIILLN GNV NOILI¥IS3a

SONVS . 4 SNOT.xBA NOILY201

WDLFR-387

III-15

P ge Laws,

ing of the Espi

od States within the

ffecting the national defense of the Unit

toins information g
Sartinn 797 mad 704 ot temamt. v

This document contoi
Title 18. U.S. ¢



