L

| S =) .

-3

(~-J

.1

0 I O,

A

L-]

LAISH -445160-8
22 Fcbruary 1960

 Cupy No.

] Shevts
REFPONT CHANGE RECORD .
rFon .
LMSD-445160-B, SAMOS PROGRAM oo
Thee (allowing sdditionn, tevininne, ot cu1etn arrections, sheald be for arpneated lates the derwmicnt
vientlird aheve, This Repnet Change Neoned page should be innertad an the Rent pane ol the
affevted epan peeceding the litle page, 1 # page in the wiiginal document in climinated and, o
. teplaced by the instrnctinns which (nllow, the poge wunt be denitayrd arcneding i the \ie Frotee
disective nvetning snch deatrncuna. . . L ’
CONTRACT Ntivnkk AF 04(647)-347
SRR [ e e e .
oy P et v [t REVISION OR ERRATA CORRECTION : ponne: tred
ot wevi tasee L 1] "R 0
il Prosg '.“_ | eae¥ . Pnt ‘cm.tc' '“ edtong A
2-1-14( 2114 / )
i
3/1 * '.ﬁ
R
¢ 2t ! 7 wt
L R S RN

LOCKHLED AIRCRAFT CORPORATION

e

MISSILES end SPACE DIVISION

.

CPdaa.



LA 4451 60-18
} February 1960

: ;*. " Capy No. 7
T e Sheets
. "‘- REPORT CHANGE RECORD
’ FOR _
T I LMSD-445160-B, SAMOS PROGRAM
"'"—g'l' . .
- = The Inllowing additinne, tevinions, ot rreata swrrectionsn, shoald be ineosparatrd intn the dnewmras
. ideatified abnve. Thin Repen Change Record page shosid be lanersed an the flont pope of the
3 alfrctrd tepant preceding the title page. If & puge in the original dorement In eliminated and/or
tepluced by the instrurtions whirk {oll sw, the page aept be dewtrnyed arcordiag (o the Al Vorve
- dicactive gavorning wurh deaituction, : nd SR
- : CONTRACT NUMnFR  AF 04(647)-347
i rooroe Preaien TN REVISION OR ERRATA c’oaan':'ﬁou': s mu“.‘u-u
[ ] ree .:::' .::::' "0.:: '::'Q.(' (CORRECT 1N INK) ; Urs san
] SRS N S — - — e te - e
s 2114 {2114 [V = 1 ' o ‘L‘
- 3.3-2 |3-3-2 / -
S .
. 4
- - re
"y -
)
- .
l. ‘e
1
]
- e -
4 .
4
-

LOCKMEED AIRCRAFT CORPORATION

MISSHILES end SPACE DIVISION




.'.. b, '. * .:.;- 'f‘. i - ) . ' - . N .
) S o anmrn e ﬁ - e
oy ,‘.M"“"‘”" - . -

s e | . LMSD-145160-3

: ' : Revised Page

22 Fobruary 1960
2.0 VEIHICLE EQUIPMENT : .

2.1 Svstems

2.1.1 Devclopment and Integration

2.1.1.1 Analysis and Dusign. The Contractor shall coordinate system analysis
and design 1o insurc the compatible integration of all subsystems into a complete
vehicle system for the Samos Program. The Contractor also shall design the

modification necessary to convert onc of the Propulsion Test Vcehicle Asscmblios

(PTVA's) to a Samos 2X tank configuration Facilitics Checkout Vehicle suitable
for usc at the Samos Pt. Argucllo facilities. A ‘ Co

2.1.1.2 Inplant Test. The Contractor shall plan and coordinate inplant de-
velopment, qualification, and inspection tests as described in Paragraph 1V,
Tab 2, Section 1 for the Samos Program. The Contractor shall determine,

as accurately as possible, the environment of the satellite vehicle by means
of simulated flight environment, thecoretical analyses, materials studies, per-
formance and environmental testing, and shall design proper enviroamental
controls to enable tha satellite vehicle to tolerate the environment.

2.1.1.3 Sinta Cruz Test Basc Tests. The Contractor shall plan, schedule,
coordinate, conduct, and evaluate systems ground tests, including final ac-
ceptance testing, of the complete vehicle at the Santa Crus Test Base.

2. 1.2 Hardware

2.1.2.1 Assembly and Installation, After the fabrication.and assembly of
components and subassemblies, the Contractor shall stack-align the vchicle
structurcs and complete the installation and final assembly of all subsystem
hardware to provide completed vehicles in accordance with the- vehicle de-
livery schedule, Tab 2 of this Scction. The Contractor shall further modify
one of the previously delivered PTVA's into a Sanios ¢X tank configuration
Facilitics Checkout Vehicle. In adivion, the Contractor shall fabricate one
SM-65 booster adapter for use with this Facilitios Checkout Vehicle. Also
the Contractor shall convert and modify an existing vehicle to a Facility
Checkout Vehicle of a single tank configuration, .

2.1.3 Modification and Checkout. The Contractor. shall prepare checkout
procedures and perform functional tests and checkout of the vehicle mechan-
ical, propulsion, electrical, guidance and flight control, instrumentation,
and communications equipment. The Contractor shall incorporate modifi-

cations and design changes required to meet the flight objectives and prepare -
the vehicle for shipment. . ’

2.2 Subsystem A
2.2.1 Dcveio[:ment'

2.2.1.1 Analysis and Design. The Contractor shall provide the Samos
vehicle airframe defined in Tab 2 of Section 1, and develop modifications
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6.1.1.2.2 Onec flight test vehicle (FTV 2) shall be ten percent through
subassembly opcrations** at the Contractor's facility. '

6.1.2 Special Test Vehicles

6.1.2.1 Two Facilitics Check Vohiclos doscribed in Para. 2.1.2.1,
Tab 1 of this Section shall be dclivered to decnbor_g AFB.... -

8. 2 The Contractor shall submit data as specified ln the following doc-
uments: : .. . . .

a. LMSD-6246F, "Specification Submittal .R.q'\u'rc‘mcnts for
- the Discover~r, MIDAS, and Sentry Programs," dated 1 Novembor 1959.

b. AFEM Exhibit 58-1, "Contractor Reports,” dated -
17 November 1958, including all amocndments through 7 August 1959,
with deviations as noted in Paragraph 1. 2.3, Tab 1, of this Section..

€. LMSD-445087-B, "Specification Program for Satellite
Systems, " dated | November 1959. : S - ;

6.3 The Contractor shall fabricate, test and furnish ground support
cquipment and satcllite-ground control equipment required for the Samos
Program which shall be capabls of attaining the objectives specified in
Tab 3 of Section 1. The equipment is listed in Tab § of this Section. -
This list of equipment, to be used during research and development
activitics, is included herein for information purposes only, since de-

livery of this equipment to the Government shall be accomplished only
for operational use. . Lo e :

*#Subassembly operations are exclusive of pre-mate.
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FOREWORD

ed in this document constitutes the ‘definition of

the Samos Program as of 24 August 1959, A

Secticn 1 sets forth the objectives of the total Samos Program, and there-
fore, is not confined to any specific funding period. These objectives,
which establish the goals toward which effort will be directed, are

. described for the areas

of system requirements, satellite vehicle, ground

equipment, facilities, personnel, logistics, and hunqh plan,

Section 2 presents the w
Program to be accompli

ork statement for that part of the total Samos
shed during the period between the completion of

the Samos portion of Contract AF 04(647)-97 and 31 March 1961. This
section consists of the statement of work, schedule, summary of items

to be furnished, Government-furnished items, and ground equipment.
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SYSTEM REQUIREMENTS

1 .Scopg

established in this tab. The development program and overall opcfra-v
tional characteristics of the system may be described as follows:

can be integrated into the USAF intelligence data handling system and
disseminated to operational military agencies. The Samos Program, .
employing orb.ting satellites composed of Agena vehicles and recon-
naissance payloads, shall provide surveillance of areas of interest,
enabling evaluation of intention to attack. Timeliness of receipt of the
intelligence information with daily reconnaissance coverage of high
resolution s the ideal In consideration of the requirement for earliest
availability of the San.os system, the engineering progression and Air .
Force acceptance shall be from the lesser to the greater resolition.
The research and development effort shall be directed toward Providing
equipment which shall permit the following: ‘
' ' (1) Coverage of world-wide areas of il.:torcli _ -
@) Detecting new and hitherto unknown targets
3) Determining clectrénic signal characteristics
(4) Locating and verifying targets and defenien
(5) Collecting data on technological progress
(6) . Evaluating military and indi;ltrial strength
(N Mbnitoring electronic emissions

(8) Observing enemy bi\ild-up indications

1-1-1
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9 Evaluating attack capability

(10) Assessing aamagc from Iiiih-yiold weapons
(11) Reconnoitering military movements *

(12) Locating naval forces throughout the world,

b. The Samos Program shall continue over a period of
years and include a variety of configurations, capabilities, and useful
satellite life spans. The development of the reconnaissance system
shall proceed from a relatively simple design to more refined versions
capable of meeting stated system requirements. The original design
and subsequent development work sha’l endeavor to keep the basic system
design as flexible as Possible to provide a relatively rapid reaction to
changing requirements. The developmaent program shall include, besides
the satellite vehicle and its attendant equipment, development of visual
and ferret equipment to provide reconnaissance ‘information, and develop-
ment of the ground based satellite control system equipment necessary
for the collection control of the orbiting vehicles. This equipment shall
Provide a reconnaissance capability of two modes: .readout and recovery.

(1} READOUT

(a) VISUAL RECONNAISSANCE, The reconnais-
sance equipment for the visual reconnaissance readout portion of the
Samos Program consists of the satellite-borne equipment required to
collect information in the visible spectrum, to process and store this
information, and on a command signal from the ground to convert stored
images to appropriate signals for transmission to the ground. In addi-
tion to the satellite-borne equipment, related ground-based squipment
shall be required to take the output of the satellite-borne data link and
reconstitute the signal into photographic form for system control purposes,
vehicle equipment adjustment, engineering evaluation, and for further
Processing and intelligence use. Initial visual equipment shall be capable
of resolving targets 20 feet in size, and development shall continue toward
the goal of achieving resolutions of 5 feet or less. Target location shall
have an error no greater than %1 mile with respect to the North American
Datum. Future consideration shall be given to the use of electrostatic
sensors and high-resolution television in conjunction with magnetic tape
storage. The vehicle-borne and ground-based equipment shall consist
of and be capable of the following functions: " : :

: () VEMICLE CAMERA. The reconnaissance
camera shall be capable of Providing photographic coverage for the use-
ful reconnaissance life of the vehicle. Means shall be provided to

1-1-2
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perform nhecessary camera adjustments by command signals from the
ground stations. The film-drive Mmechanism shall be capable of being

supply shall be sufficient to meet the reconnaissanec
Plus serving a5 leader when required.

5 &) YEHMICLE PROCESSOR. The film pro.-
. cessop together with i¢g associated equipment shall be capable of pro-
Cessing and drying the film in the satellite vehicle,

: 44) VEMICLE READOUT, Tne vehicle read.-
Out mechanism shal], on receipt of command signals, be

capable of
Scanning the processed film and §enerating an output signal from the

video amplifier compatible with the reconnaissance data link. The com-
Posite video si ' output of the readout equipment ghall include synchro-

nizing, blanking, and other information ag Fequired to record and Process
the visual da¢a on the ground. ‘

«
?
.

[ (iv) YEHICLE CONTROL AND TM&I
: Eﬂm The control, transport, storage equipment shall be
' [ capable of eXecuting the command signals provided by the vehicle pro-
grammer and €ommand contro] Communications. The functions to be o
Sxecuted shall include, But not be limited to, maintaining correct
[ image motion Compensation (IMC) in the Camera and supplying program-
' med or commanded changes to IMC; exposure control and focus oper.
ations; the camera through the readout
ration and Sequencing of the film Processing and drying;
[ monitoring pPerformance of the readoyu equipment; and control and
Sequencing of pPayload §imbaling mechanism, '

hal e L AR R L

. e e

A (v)

ONi ORD). . The ground photo recon-
struction and Processing equipment shall be capable of converting the

video signal received from the data link ino Photographic form and of
' monitoring the vehicle readout and ground Feconstruction equipment.

in the system and for wtmu..cw control of the Process.
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mation, to filter or index it as may be necessary, and at the proper time
to convert the stored information into an appropriate electrical i

for transmission to the ground. Ground-based equipment shall be re-
Quired for inflight calibration and vehicle equipment adjustment; engi-
neering evaluation of vehicle equipment performance, and transmission
of reconnaissance, calibration, attitude, and time information to the .
data Processing activities. . T '

2) RECOVERY. The 'rccmry portion of the Samos
Program shall provide Payload which wil] be designed to obtain high-
resolution photographic reconnaissance and shall be capable of achieving
5 foot resolution, The data shal] be returned to the earth in a recovery

2. OVERALL OPERATIONAL g’m_gnmngg

8. The Samos Program shall utilizse satellite vehicles,
modified ICBM boosters, launch facilities, tracking facilities, and a -
complex communication and data processing network with related facili-
ties. The ICBM boostér provides the Primary Propulsive power to the
Samos satellite vehicle. Separation occurs on attainment of the proper
altitude and attitude. As Jhe booster fallg Away, the satellite vehicle
continues in a gelf- stabilized, predetermined coast to a programmed
altitude. Orbita] altitudes shal} be selected according to mission re-
quirements. At the termination of the coast phase, the satellite orbital
boost engine activates, supplying the orbita} velocity increment ‘required
to establish a substantially circular orbit, The internal controls shall
then orient the vehicle to the proper attituds. The most common orbits
shall pass within a few degrees of the Poles. The vehicle shall complete
& revolution of the earth at approximately 94-minute intervals. Because
the orbit is essentially fixed jn Space, while the earth rotates inside it,
Successive passes over the earth's surface will be displaced slightly
more than 22-1/20 ¢ the equator. This offsetting will permit a single
vehicle to observe the entire earth in a total time period which depends, .
in part, on the width of the swath observed.. L e :

b.  The sateliite vehicle equipment uged in the readout =
portion of the Samos Program will be Programmed by a secure ground-
Space communication link to activate and deactivate visual or electronic
sensing equipment over the target area in accordance with operating
requirements. When within range of a Samos ground receiving station,
the vehicle shall, Upon command, transmit the recorded . These

l1-1-4
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film or the electrical POwer supply. Expected useful life for the high
resolution Payload ig approximately 15 days. .

d. ntr
may be initiated by the vehicle timer Or by ground command, The
Fecovery capsule shall be ejected irom the satellite vehicle and pro-
Pelled in an Appropriate re ~entry trajectory for ajr ~recovery in the
Ocean area adjacent to Hawaii, ‘While only over-water recovery is
rianned herein, the satellite vohicle, Fecovery capsule, and airborne

_of the Capsule. If over-water air Tecovery fails, surface vessels,

similarly equipped with direction-finder systems, will recover the
Capsule from the sea with the assistance of helicopters. B

B. PROGRAM OBJECTIVES
\

1, REAEQHI. The objective of the readout portion of tlu
Samos Program shal} be to: B

a. Dovolbp and demonstrate the equipment techniques )
and procedureg for lat’mching the Samog readout vehicles in combination
with the Atlag (8M-65) boosters : ) ot

, b. Demonstrate capability of attaining orbi¢ utilizing Samog -
readout vehicles in ccmbination with Atlag (SM-65) boosters ) :

1-1.8
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' ¢. Develop the equipment for and demonstrate the effec-
tiveness of satellite-borne photographic techniques, including the photo-
graphic coverage of specific areas of interest, film processing and
storage, and electronic space-ground transmission of visual data

d. Develop the equipment for and demonstrate the effec-
tiveness of satellite-borne electronic reconnaissance techniques, in-
cluding ferret coverage of specific areas of interest, electronic data
storage, and space-ground transmission of ferret data

. Develop the equipment for and demonstrate the capa-
bility of the orbital attitude system to meet the nseds of the readout
portion of the Samos Program . : '

f. Develop and demonstrate the equipment, techniques,
and procedures for ground-based acquisition, tracking command, and

data processing and reconstruction for system control and technical
evaluation - . . .

. §- Daevelop the equipment for and demonstrate the incre-
mental orbital period adjustment techniques . . .

h. Demonstrate system operating techniques and procedures

i. Develop the equipment for and demonstrate the capa-
bility for utilizing solar voltaic collector auxiliary power in satellite
reconraissance vehicles ' : T : -

: J. Carry out research lculiag' to tlu Mlopmcnt of all-
electronic visual equipment suitable for satellite reconnaissance

-~ k. Develop visual uconm:unco.cquipm_ou capable of
§-foot ground resolution : S

1. Develop the capabll-lt'y for utiliﬁng high-energy battery
auxiliary power in satellite reconnaissance vehicles o

m. Davelop the capability for utilizing nuclear auxiliary
power in satellite reconnaissance vehicles . : .

n. Develop additional capabilities for oxtondin' the cover-
age of the ferret reconnaissance equipment . o )

0. Assess foedback information from the data user to the

satellite ground control system for design improvement and system
control . _

1-1-6
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P. Consideration will be given to the application of restart
engine capability and optimized Propellant-carrying capacity, developed )
. in the Discoverer Program, to the Samos vehicie in order to provide
for more diversified system capabilities.

. 2. COVERY. The objectives of the recovery portion of the
- Samos Program to: : '

8.  Develop and demonstrats the equipment, techniques,

and procedures for launching the Samos Fecovery vehicles in combination
with the Atlas (8M -65) boosters

b. Demonstrate <apability of attaining orbit utilising Samos
Fecovery vehicles in combination with Atlas (SM-65) boosters ,
: c. Develop the equipment for and demonstrate the capa-
bility of the orb.

ital attitude System to meet the needs of the recovery .
* portion of the Samos Program ‘

' d. Develop the equipment for and demonstrate capsule
recovery capability by ejecting a capsule from orbit, Propelling it into

An appropriate descent trajectory, and recovering it by air snatch
techniques ‘ ‘

¢. Demonstrate system operating techniques and
Procedures ,

‘ 1. Develop the 'oqﬁipmont for and demonstrate the use of
the Samos recovery veliicles to accomplish extremely high resolution
reconnaissance photography of specific areas of interest

g Demonstrate the lixcnmntu orbital period adjustment
techniques - ‘ :

acquisition, tracking, command, scheduling, recovery control, and
data Processing for system control and technical evaluation

§. Assess feedback information from the data user to the

utcui:o ground control system for design improvement and system
contro <. . .

.,

J. Consideration will be given to the application of restart
engine capability and optimized Propellant-carrying capacity, developed
in the Discoverer Program, to the Samos vehicie in order to provide for
more diversified system capabilities. '

1-1-7

LOCKMEED AIRCRAFT CORPORATION W MISILES end SPACE DIVISION




~

Al

B3 pom ey peq

—SEERET tausp-wesicon

: C. FLIGHT MISSIONS. Flight missions shall be defined as thoge
goals toward which each test flight shall be planned and toward which
system development: effort shall be directed. The flight miulon’o__for
the Samos Program shall be as specified in Tables I and I of this tab

D. s
s that period of time that the orbital stage vehicle- remains in orbit
f>om injection to natural or induced decay. The desired actual orbital
life shall be of sufficient duration to insure g rsasonable probability of .
successful accomplishment of the test objectives. .

E. ACTIVE ORBITAL LIFE. Active orbital life shall be defined
&8 that period of time on orbit during which useful data is obtained. It
is a design objective that the equipment operating on orbit shall be
capable of maintaining failure-free operation d the active orbital
life period to the extent specified in LMSD-4271028, "Reliability
Requirements for the Samos Program, " dated I’November 1959, The

desired active orbital life wi] vary with individual missions and wil] be
specified in documents pPertaining to individual missions, but will not
be greater than that lndicat‘d_ln Table 1, 'r;b.z of this Section.

L. DESIGN CRITERIA
\

PUBLICATIONS. Coatractor publiclt!oac; pecifications, draw-

ings, an er documents, with Air Force &pproval, ‘shall be used in
the Samos Program as indicated in Tabs 2 through 6 of thiq Soctiou.A

1l. SYSTEM DESCRIPTION
N

A. TEST VEHICLE

1. L‘m Atlas missiles (8M-63) to be used in
modified form as the boosters for the Samos test flights shall be :
supplied, together with Recessary ground support units, ag Government-
furnished equipment items. The Atlas configuration shall not include
the nose cone but shal] include the guidance and appropriate ground
equipment such as that uged with the. "D" Atlag series. The ster

and ground equipment shall be modified to make it compatible with the
satellite vehicle requirements described in Tab 2 of this Section.

Booster performance Tequirements shall be in accordance « ith Table
III of this tab. S B )

-2, L The Samos satellite vehicles shall
be designed in four basic configurations for the readout portion of the
Samos Program and in one basic configuration for the Tecovery portion
of the Samos Program as defined in Tab 2 of this Section. Differences

1-1-8
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between vehicles shall consist of thoge changes necessary to., satisfy the
technical Tequirements of the Samos Program ob ectives. For the read.

Qut portion of the Samos Pro Tam the satellite cle shall consist of
the Agena vehicle and pnylu!u as follows:

8. AGENA , .

(1) Airframe (Sub-ym_m A)

- (2) PMOSOI: Subsystem B)

(3 Amua:y'l’mr Buboyltqn C)

(9 Guidance and Control (Subsystem D) -

(8. Vebicle-borne Communications. (Subsystem W,
b. BAYLOAD o |

(i) Visual heminquo fsuboylﬁm I)

(i) Ferret thlnmo (Bubsystem ¥). '

For the Fecovery portion of the Samos Program the satellite vehicle shal}
consist of the A;on_a vehicle and Payloads as follows:

. & -

(1) Airframe (Subsystem A)

(2) mwhm»w_

(3) Auadlhry Power (Subsystem C)

() Guidance and Control (Sub-ylﬁm D)

(5) Vohiclo-_bom Communications (Subsystem H).
m Recovery capoul‘o' (Subsyotu.n-L)

(2) Vieual n.c&nuum. (Subsystem ).

1-1-9
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B. GROUND EQUIPMENT

l. GROUND SUPPORT Ground support equip-
ment shall be defined as any or all non-vehicle -borne implements or
devices which are required to inspect, test, adjust, calibrate, appraise,
g§age, measure, repair, overhaul, assemble, disassemble, service,
transport, safeguard, record, store, actuate, or otherwise perform a

~ function in support of the Samus satellite vehicle. This equipment in-

cludes ground handling equipment, ground servicing equipment, launch
monitor and control equipment, vehicle subsystem and vehicle system
checkox_;t equipment as described in Tab 3 of this Section.:

2. SATELLI (®) Satellite
ground control equipmest shall include all ground equipment necessary
to provide for centralized System coatrol for the launched vehicles
and for the orbiting satellites. This includes a ground-based commauni -
cations equipment and all aon-vehicle-borne specialised equipment re-
quired to command, transmit, receive, check out and test, record,
analyze, process, store, decode indexed information, display, safe-
guard, or otherwise perform functions at tracking, acquisition and
readout sites and at control Centers immediately subsequent to launch
and throughout the satellite's orbiting life. This equipment includes
VERLORT radar equipment, VHF acquisition and tracking equipment,
ground control and display equipment, data handling and computation
equipment, VHF data receiving equipment, UHF acquisition and tr
equipment, UHF data receiving equipment, UHF command transmitting
equipment, payload ground equipment, ground timing and display equip-
ment, intra/interstation communications and data transmission equip-

- ment, alignment and calibration equipment, and miscellansous equip-
ment as described in Tab 3 of this Section. s

C. TEST OPERATIONS

1. SANTA CRUZ TEST BASE. The Santa Crus Test Base
shall provide test operations involving the capability of testing compo-
nents, subsystems, and satellite vehicles including engine firing, as
required for development and Acceptance testing. .

2. LAUNCH BASE VANDENBERG o All
satellite vehicles of the Samos Program shall be %\mclug from Vandenberg
AFB - Point Argusllo.

Base test operations shall include:

8. Vehicle assembly (assemble major components)

b. Vehicle subsystem and system ch‘ckont. modification,
and repair ’ .

€. Countdown, monitor, and launch.

1-1-10
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Base facilities and ground equipment will be Provided in accordance O
with the requirements establighed in Tabs 3 and ¢ of this Section, _

3 Mmﬂzmmmmm Seven tracking
and acquisition stations shai} be used for the Samos Program and shall
be located as follows: < .
| 8 Vandenberg AYB, Califoraia | '
b. Ka_ou Point, I-h.vnu
€. New poctod. New Hampshire
' d Ottumwa, Iowa
e. Fort Stevens, Oregon
f. Point Mugy, California
'8 Kodiak Island, Alagka,

Each station shall have the Capability to acquire, track m'cm
the satellite vehicle and to Teceive telemsetry and ucon.nuuanco read-

out data transmitted from the vehicle except:

. . & Kaena Point shall have R0 reconnaissance data read.-
out capability : : ‘ :

I . b, Point Mugu will be uged for launch tracking and agcers’
telemetry only ' ’
' ¢ Kodiak'Island will be used for VERLORT tracking only

' d.  Vandenberg AFp shall have added VHF telemetry capa.
bility to provide real thm'tclomotry data displays and recordings for
boo the boost pha '

4 TELEMETRY smp. A ship equipped with manually traineg

 antennas and telemetry receiving and recording equipment and with

ferret inflight calibration equipment shall be used to ebtain telemetry
data

transmitted from the satellite vehicle. The facilities and equipment shall
conform to the Fequirements of Tabs 3 and 4 of this Section.

1-1-11

LOCKHEED AIRCRAFT CORPORATION ‘S'EGR'E‘T_ MISSILES end SPACE DIVISION

JELgCr L YT " = S———

G Lk, o




: . e
. - b e e seen R snpe Rt X, s dl XN F

| _S_E_G_R_E;F LMSD-445160-B8

5.  SPACE TRACK TRACKING STATIONS. The facilities of
Space Track shall be utilized to Provide additional data on vehicle orbital

: 6. D
Samos flight test Operations shall be centrally controlied and directed
frora the Development Control Center. The Development Control Center
is the hub of the cOmmunications network and is. the focal point for all
Systems status and contro} Preceding and during launch Operations. Algo,
the Center, including the computer facilities, Provides for centralized
system control for the orbiting satellites and centralised collection con-

trol for the sensor equipments. This Center shall conform to the require-
ments of Tabs 3 and 4 of this Section, ao : '

1. VANDENBERG CONTROL CENTER. Launch and orbit
injection OPerations at the launch base, the tracking and acquisition sta-

tions at Vandenberg AFB and Point Mugu, and the telemetry ghip shall

ations at the launch pad wi)} be under specific control and direction from

the blockhouge, The equipment of the Vandenberg Control Center shall
conform to the requirements of Tab 3 of this Section, TR

: 8. HAWAIIAN CONTROL CENTER. The Hawaiian Contro}
Center located at Hickam AFB, Hawaii, shal] dispatch and control ajr
and sea elements of the recovery force during Tecovery operations in

the area of the Hawaiian Islands, This Center shall be equipped with

of both the airborne and seaborne elements of the Fecovery force. The
Hawaiian Control Center shall conform to the requirements of Tabs 3

the aircraft and the naval vessels shall be equipped with 360 search,
long-range direction-ﬂnd(ng equipment. The aircraft shall algo be:
equipped with ajr snatch equipment that can be deployed during flight at
the aircraft's cruising speed. Thi, recovery force shall be assigned to
the Hawaiian Control Center for recovery operations in the vicinity of

the Hawaiian Islands. Helicopters will be carried by the surface vessels
to accomplish visual search in Case of water impact. . ’

10. USAF WEATHER FYORECASTING. The usap weather fore-
casting service wiji Provide up-to-date estimates of the weather conditiong

1-1-12
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existing at the targets to be Photographed by the Vigual Recovery Recon-
naissance system. ' , .

11. LAUNCH OPERATIONS ?com-gog CENTER

D. SYSTEMS SUPPORT
==="209 oUPPORT

l. PERSONNEL. Contractor-furnished personne] shall be
assigned to ai] facilities listeq above except for the Space Track optical

- tracking stations, the recovery force, and launch operationg control

center. A personnel selection and training Program shall be planned
and conducted ag outlined in Tab § of this Section, so that all Contractor-
furnished Personnel will be qualified for the jobs assigned.

2. 'LOGISTICS. A logistic SUPPOrt program shall be developed
and implement.d go that the Samog Program shall be adequately supported
through the Provision of stocks of equipment, material, and Spare parts,

and through the establishment of Maintenance facilities ag outlined in Tab
6 of this Section. ’

Iv. TESTING RBQUIREME]_VIS

A. FLIGHT TESTING. Eich satellite vehicle shall be flight teated
at Vandenberg AFB, using the facilities described above, Prior to each
Qight, test Planning documents gha)) be prepared. The test objectives
shall consist of three categories which are defined as follows:

l. PRIMARY OBJECTIVES. Those flight test objectives which
are essential to and which contribute directly to the fulfillment of the
Program objectives ghal] be termed Primary objectives. Any tendency
toward malfunction of equipment, deterioration of Wweather conditions, or
chauge of Fange status that could in any manneyr Jeopardize the accom-

the test. Any malfunction_ of test vehicle op ground equipment shall

constitute grounds for holding, recycling, or terminating the launch
Countdown. ’ .

2. SECONDARY OBJECTIVES. Those flight test objectives
which are highly aesiraﬁe. but are not essential to the fulfillment of
the program objectives, shal} be termed secondary objectives. If the
accomplishment of &ny secondary objective appears to be in Jeopardy
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&t any time prior to initiation of the booster automatic launch sequence,
as determined by the Flight Test Controller, the countdown may be A '

ated projects, or other supporting engineering effort shall be termed
tertiary objectives. There shall be no delay, hold, or recycling of a
countdown to assure Accomplishment of 5 tertiary objective. Launch
schedule fearrangements to favor the achievement of 5 tertiary objec.

‘ tive shall be considered desirable when, in the opinion of the Flight

Test Controller, guch Tearrangements can be tolerated.

specifications applicable to sach vehicle as described in LMSD-445087.3,
“Specification Program for Satcllite Systems, " dated 1 November 1959,

2. SATELLITE GROUND CONTROL [ESTS. Satellite ground
control tests ghall be conducted ag necessary to assure the functiona]
‘effectiveness of the control and Sommunicationg Retworks between and
within tracking, Acquisition, and readout stations, launch bases, and _
control centers; the data links; telemetry and Feconnaissance data han-

ling, System status, and display squipment; and the computer facilities.

V. RELIABILITY REQUIRT ENTS C e
A BEMARILITY opspcTrvy Reliability of the Samos Program
shall satisfy the following objective: o ‘

.

1. The average output of the System, the output being measured
at the point of issue of the Feconnaissance information from the ground
Processing station, ghajp not be reduced by the effects of equipment unre.
lability by more than the Amounts specified in LMSD-«GZ‘IIDZ-I. "Relia-
bility Requirement, for the Samos Program, " dated } November 1959,

1-1.1¢
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. TABLE I
FLIGHT MISSIONS (READOUT)

The flight migsions of the readout portion of the Samog Program are
distinguished by progressive advance in technology toward a system
for readout of high resolution Photo and advanced ferret reconnaisgance
data. These missions ‘Bave been established ag follows: - ‘

FLIGHT MISSION I (Duai Payload)
: .

1. Demonstrate the ability of mliu&-/m;wémuna..
to place the satellite vehicle on a planned orbit.” -

e, .

2. D.monttnfe the ability of the satellite vehicle to achieve
and maintain a predetermined attitude o:h_nutieqoa_ orbit. .

3. Utilizing E-1 vigyay equipment, read out pre-exposed and
Pre-processed film, Process and read out pre-expoged film, and perform
total subsystem operation within the capability limitg imposed by the
dual payload configuration, e e

4. Utilising the -1 ferre; equipment, ‘monitor slectrg.’
Magnetic emissions, quantize and store significant characteristics of

these emissions, ang read out these data via the nluch-pomq com.
Munication link to evaluate ferret Feconnaissance techniques. o

4

5.  Test and evaluate the basic subs lelu
satsllite vehicle, i e y

-

“ 6.  Test and evaluate the capability ot tlu mud oquipment
and facilities to support the satellite vehicle in itg prelamnch, launch, .-
ascent, and orbita)] pPhases. . A - L

7. Collect, record, and transmit tolommud data,

8. Demonstrate the capabilfty of the utomt. ground con.ttol‘ '
system to maintain control of system operations. SRR .

ZLIGHT MISSION JI (Dual Payload)

l. Demonstrate the ability of the Samos/Atias combination to
Place the satellite vehicle on a planned orbit. , . .

2. Demonstrate thQ ability of the satellite vehicle to achieve .
~and maintain 3 pPredetermined attitude oriyqtauon on orbit,

l-1-15
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3.  Utilizing the £.] visual equipment, read out pre-exposed
and pre-processed film, process and read out pre-exposed film, and
perform total subsystem operation within the capability Hmits imposed
by the dual Payload configuration. . .o ‘

_ 5.  Test and evaluate the basic cub-nué;'cﬁpﬁ.ing the
satellite vehicle, _ . | .
Test and evaluate the capability of the mud equipment

_ 6.
and facilities to support the satellite vehicle in its prelamnch, launch,
88cent, and orbital phases. I A :

7. Collect, record, and uﬁiﬂt nluandlh. a.

8. Demonstrate the capability of tlu numéo pond control
system to maintain control of system operations, ST

ZLIGHT MISSION IIf (Mediurn-Resolution Photg Reconnalasance)
1. Demonstrate the ability of the 8, 8/Atlas combination
to place the satellite vehicle on a ptlzn«l og‘hlt. o

2. Demonstrate the ability ol the is'uhm' vehicle to aehhvo '
and maintain a predetermined attitude orientation on o:bl_g. o

-
.

s : ]
strate the ability to photograph specific Areas of interest, process the .
exposed film, and electronically sense and read out the information via
the vehicle-ground comimunications link, ST e

4. Testand evaluate a vch!cl; luxluary mlnm which
incorporates solar voltaic collectors, primary, and secondary b;mﬂu.

5. Test and evaluate the basic subsystems cﬁnprtoh. the
satellite vehicle, o .

6. Test and evaluate the capability ol the ground oﬁnbimnt

and facilities to Support the satellite vehicle in ite prelammch, launch,
&scent, and orbita] pbases. ' ‘

1-1-16
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: 7. Demonstrate the capability ot'tlu satellite ground control
System to maintain control of multiple satellite operation, ,

8. Evaluate orbita) poﬂcd adjustment, eéntrol. and come.
puting systems. : oo

msm_mmwrmn noconugnuéc)

L.  Demenstrate the ability of the Samos/Atlas combination to
place the satellite vehicle on o Planned orbig, : ’

2. Demonstrate the ability of the satellite vehicly to achieve
and maintain 5 Predetermined attitude orientation on orbit,

3. uuumg the F.28, F-3A, and F-3B ferret equipmaent,
in Oight vehicleg of Configuration IV monitor electromagnetic emissions,
quantize and store significant characteristics of thess smissions, record
special signaly by Snalog methods, and read out the data vig the vehicle-
ground communication link to svaluate ferret reconnaissance squipment,

4. Test and evaluate 8 vehicle auxiliary powesr ¢ tem which
incorporates solar voltaje collectors, Primary, and ueon&y batteries.

: 5. Evaluate orbital period adjusiment, contrel, and com.
Puting systemg. . . .

6. Test and evaluate the bagie uhntom comprising the
satellite vehicle, , o

Test and evaluate the capability of tiu"round equipment

) 70
and facilitieg to SUPPOrt the satellite vehicle in its prelaunch, launch,

8scent, and orbital phages,

8. Demonstrate the capability of thc satellite ground contro}
System to maintain control of multiple satellite Ooperation.

9. Obtain and Process geophysical data.
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FLICHT Missions (RECOVERY)

The flight mission of the recovery porthn ot the Samos Prog: am {s
designed to obtain high resolution phobgrlpu‘c "l

LLIGHT MISSION 1 (High- Resolutiog Survellance) = -

L e Demonstrate the ability of 1 Samos/Atlas combination
place the utom:o vehicle on.a p’llnt:cd orbit. S

Y. and gec

s. 'rntandcvaluto-tluupcun * of the camera system to
provide hi -resolution Photographic ecnt:’n of specific areas of .
interest. : D e

4. Test and evaluate a vehicle lllﬂlh.ry pmt which
incorporates solar voltaic collectors, primar %c.

6.  Test capsule separation ntrod!lu'nl\cl’} ﬁunn’ pro-
tection, and tccm:: techniques, ’ S .

7.

: Evaluate orbital period adjustment, control, and cénpnting :
systems, . :

8. Demonstrate ¢he capability of the satellite ground coatrol
System equipment and facilitieg to control

systeam Operations, and to
collect, record, and assess telemetered data, *

l-1.18
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sos Mdlas missile farnished by the Governmant  ahall have
booomdtlnrbrmnou"

This performance is

- Thrust (1b) 56,713 a 3% 308, 366 & 3% 10004 3% 954 3%

Specific Impulse 215 = 44 L ae .z
‘mm, . - R S
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SATELLITE VEHICLES

A GENERAL. The performance requirements of the satellite
vehicles comprising the space-borne test platforms to be used in ex-

ploiting the technical capabilities of the Samos Program are establigshed
in this tabd, : S '

B. DESIGN OBJECTIVE. The basic objective of the satellite

‘'vehicle shall be to. achieve the flight mission capability defined in Tab }

of this Section. The satellite vehicle shall be designed in four basic
basic configuration for the recovery portion of the Samos Program.

The design will satisfy the requirements of Table 1, Nominal Perform-
ance, and Table I, Flight Missions and Configurations, of this tab.

IL. DESIGN CRITERIA_

be i EUPLICATIONS. The following publications shall be used in
the design of the satellite vehicles for the Samos Program: _ '

1. MILITARY. The following military specification shall be
MILITARY. The s y specificas

used as a guide: '

8.  MIL-1-26600 (USAT), “Interference Contiol Require-
ments, Aeronautical Equipment," dated 2 June 1958.

2. LOCKHEED MISSILES AND SPACE DIVISION

a. Compliance with the following Contractor specifications
shall be required. ‘ ‘

(1) LMSD-6224, “Airframe Subsystem Specification -

(SM-65 and Battery Auxiliary Power), " Revision D, dated 26 May 1959;
Amendment 1, dated 15.July 1959. -

(2) LMSD-423965, "Airframe Subsystem Specification

(SM-65 and Solar Power), MIDAS Program," Revision B, dated 26 May 1959;

Amendment 1, dated 15 July 1959; Amendment 2, dated 30 July 1959

1-2.1
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' ' §9) LMSD. 6229, “Subsystem g Specification for £.)
(Component Test) Payload" . .

- Equipment

LOCKHEED AtrCRAFT CORFORATION . —S_EGRH- MISSILES end SPACE DIVISION

. -4‘#’?”"‘“0"’0*&‘& -ery m

-—.S.EGR_H; | | L&sn-«suo-a .

(3) LMSD-6161, "Propulsion Subaystem Specification
(UDMH Contiguration - Single Boc). | Revisicn B, dated 27 July 13es

: ‘, Mn‘zqs’a "“Odd spcdﬁ i
Liquid Propclhnt.‘ USAF Model XLR-81-BA.5, " Revision A, dateq

g h (s) LMSD-416095. "Specification
Rocket Motor, 20KS-120, * dated .
dated 30 July 1959

for Solid Pr llant
28 February 1959; Am'ndmm °l‘.”

 Speld) LMSD-6226, "Subgystem c Battary

Power Supply Specification (Atlas Conamuion). " Revision B, dated
25 February 1959 o o

: 9 The followin specifications wijj become compliance
fequiremaents upon comploﬂon‘or revision by LMSD and -nbo:‘pqmt
approval by the Aiy Force. :

(1) LMSD-445043, “Subsystem A Specification,

{2) LMSD-445863, "Subsygtem B Specification
Extended Bura and Orbital Period Controt" = '

- (3) LMSD-424816, #Mogq; Specification, Engine
Rocket, Liquid Propeliant, Bac Model 8081+ =~ B

: A4, LMSD-445868, "Orbitat Velocisy 4 ustment
System Specification : - ) oy Adj

R (8) LMSD-423966, "Subeygtem c Solar Auxiliary
Power Supply Specification (Atlag Conagnnuon)” ‘

{6) LMSD-“SBBS. “Guidance and Contro} Subsystem
Specification for Samos Vehicle Configurations | and II* .

. {7) LMSD~445866. "Guidance and Control Subsystem
Specification for Samos Vehicle Configurations T and v

S (8) 'Lusn-«sxu.' "Guidance and Control Subsystem
Specification, R2 Program" T

(10) LMsD.¢23p, "Subsystem & Specification for E. >

1-2.2
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E-5 Equipmeget |11} LMSD-424178, “Subsyatam E Specification for
=5 Equipmen :

(12) LMSD-445000, "Subsystem ¥ Specification for
F-1 Equipment' . o .

(13) LMsD-6231, “Subsystem ¥ Specification for
F-2A Equipment" : e - .

(14) LMSD-6232, "Subsystem T Specification for
¥-2B Equipment" ’ . L

(15) LMSD-445867, "Subeystem ¥ Specification for

et V6] LMSD-445869, "Subsystem ¥ Specification for
F-3B Equipment" . T -

(17) LMSD-&M. "Ground-Space Communications

Subsystem Specification for Samos R} Program" BRI ‘
(18) LMSD-445044, "Ground-Space Communicaticas |

Subsystem Specification for Samos R2 Prolr.l't_n": L i

(19) LMSD-424175, "Re-Entry Capsule Spectfication”

orer, 20 LMSD-6117, "General Environment Specification.
for Discoverer, MIDAS, and Sentry Programs" e _

. SATELLITE VEHIGLE CONFIGURATION
\. l.
A. READOUT o

' (GTLIGHT CONFIGURATION . Flight Configuration 1
shall be as follows: - A , L
a. AGENA

(1) AIRFRAME. The satellite vehicle airframe shall
consist of the following: The nose-cone assembly, a part of which shall
be jettisonable; the forward midbody assembly, including the forward
equipment rack and payload supports; the aft midbody assembly; the
aft equipment rack; the Propellant tanks; the Pressure spheres; fairings;
antenna and instrumentation booms; and the adapter assembly, including
the provisions for Tetro-rockets. The airframe shall be the carrier for
the equipment it houses and supports and shall provide the necessary
environmental Protection, structural integrity, and alignment, During

1-2-3
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the coast phase the vehicle airframe shall separate from its adapter,
which shall have been Attached to the Atlas booster during ground
- Preparation for launch, ‘ :

. (2) PROPULSION. The satellite vehicle propulsion
- subsystem shall consist ® rocket engine and associated equipment.
The rocket engine, USAF Model No. XLR-81-BA-5, ghall incorporate
A single thrust chamber assembly; oxidiser and fuel valves; a turbine
pump assembly, including a gas gensrator, turbine and gear box, oxd-
dizer and fuel pumps, and turbine exhaust duct; an engine mount,
including a gimbal ring; and associated switches, valves, plumbing,
and wiring, The associated equipment shall include the ullage control
Tockets; the propellant Pressurization equipment, including necessary
regulators, Valves, and plumbing; and the Recessary auxiliary equip-
ment. The liquid Propellants shall consist of inhibited red fuming nitric
- acid (IRFNA) as the oxidizer, and unsymmetrical dimethylhydrasine
(UDMH) as the fuel. The propulsion subsystem shall be capable of pro-
viding the second stage thrust to enable the satellite vehicle to achieve

the velocity necessary to accomplish its mission after separation from
the Atlas booster. , :

- (3) OWER. The auxiliary power sub-
System shall consist of silver peroxide-zinc primary batteries, inverters,
& voltage regulator, wiring harness, the flight termination equipment, a
Power gwitch, a limiter assembly, and associated connectors, plugs,
terminal strips, attachments, and wiring. The subsystem shall be

. its own power supply. :

' (4) ANCE AND CON The guidance and
control subsystem sha consist of guidance, cluding the computer, -
the timer, the inertial reference package, the horizon scanner, and the
secondary junction box; flight control, including electronics, preumatic,
and hydraulic controls; orbital stabilization squipment, including the

attitude damping system; and equipment for measuring and recording

attitude references and aligning the vehicle with them during the coast,
orbital boost, Feorientation, and orbital phases.. It shall algo be capable
of establighing attitude references for readout Purposes. Further, it
shall be capable of determining vehicle velocity cnd of terminating engine
thrust when the correct velocity has been reacned. In addition, the

. guidance and control subsystem shall initi; -8 programmed signals for
starting, stopping, and maintaining various s tem ¢ ent rationg
durh?:zho cout.';rbiul boost, ngricmuonrnd orblmu:g.

1-2-4
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(5) VEHICLE-BORNE COMMUNICATIONS. The
vehicle-borne communications o consist of: :

: (2) RADAR TRANSPONDER. An S-band radar
transponder shall cu-mu—-fﬁrm signal received
from the VERLORT radar to provide the capability for accurate

decoder 80 that real-time commands may be transmitted over the radar
beam to initiate equipment functions within the vehicle. - - . o

(b) VHF AC ON 'rmsmma. A
miniaturized, transistorized, -po'om r trans
¢t th

to emit the sf which will agsis initial acquisition and angle
trackingoith?:cluch. A S

' (c) UHF COMMAND RECEIVER. AUHF com. -
’ mand receiver shall be used to receive program commands and ‘qr:ung

over the return telemetry link. T.e ranging signals are returned to
the ground over the narrow-band data transmitter for comparigon with
the transmitted tones for the dourmhugon of range data,

o
I 4
|
1
L
[
o
[
oL
T
L mmmen SAERsnemme, . e
o
L
N |
3
[
|
g

(s) INTERMEDIATE STORAGE UNMIT. An
intermaediate storage unit g used to e stored
program command and real-time command capacity to s
command capability of the Sequence programmer in support of the
visual and ferret Feconnaissance payloads,, . -

()  _PAM MULTIPLEXER. A PAM multiple xer
shall be used to sample and encode the outputs {from a number of infor.
mation sources for transmission to the ground over the UHF aarrow-
band data transmitter. ; v -

" {g) mmlmm -
A UHF wide-band data transmitter shall be used to transmit wide-band _

reconnaissance data to the ground based data link receivers in accord-
ance with either programmed or real-time commands received from the

LOCKNEED AIRCRAFT CORPORATION ‘S‘EG'RH- ' MISSILES ead SPACE DIVISION

T SRS e v g s o e . SO APe . Alies

PR




.- e - . - G SR I,

\S‘EC'R-E—'F | LMSD-445160-B

ground. This equipment shall deny useful info to unfriendly B
receivers and shal] Prevent exploitation of transmission for unfrieadly
purposes. . e

. (h) S NARROW-BAND DAT A :
A UHF narrow-band data transmitter shall be used to transmit narrow-
band reconnaissance, ranging tones, environment, oquipment statug
scientific, or other useful data to the ground tocci_vgr_ﬂ.q R )

(1) YHF NARR BAND DA ) 3
A VHF narrow-band transmitter st ¢ used to it ¢
F-1 reconnaissance data to the ground roqd!og. o

e

information, for transemission via the narrow-band data transmitter.

(k) VEHICLE ANTEN Because of the inter-

~ action between antennas in the vehicle, antennags ghall be provided as

Integrated systems for all vehicle requirements.

Ce s ..
FN w BEALe

| ) IM/EM TELEMETER, Unitised Fae/ra
telemeters shall be installed. Tape recorders shall be installed with

& high ratio of read-in to readout time. The tape recorder shall be of
2 coatinuous loop design, and two recording tracks shall be provided

for recording the outputs of two commutators. The recorder-reproducers

shall be programmed oy Tead-in and for off periods by the recorder
Programmer. Attitude information shal] ‘be transmitted by thh system.,

-

b. m i . ::.' k :

(1) YISUAL &:gmml CE. 'l'h. v!oul '
Feconnaissance subsystem shall consist of Sim supply and take-up

test cameras, a film Processor, web. supply and take-up, storage .
loopers, an electronic readout system, thermal and humidicy control,
equipment mounting structure, pressure bousing, and Circuitry for exs-
cuting real-time and Programmed co. + The E-1 eauipment shall
have the capability to Process pre-exposed film, ohctruicany senge,

link,
E-1 equipment algo will be capable of éxposing raw film within the limi.
tations impoged by the dual Payload configuration, . Lo

1-2-6
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. (@) The ferret recon-
naissance subsystem for F-1 shall consist of antennas, receivers, data

..........

Are scanning superheterodynes which
intercept. The data handling system
to coded digital signals which are stored by the magnetic tape recorder.
The control system turns the equipment on and off l':

cept data over the area of interest and readout of coded data over a.
tracking station. Each intercept consists of a digital word containing
measurements of pulse Tepetition frequency, pulse width, vehicle time,
and frequency. .

8. AGENA _ _
() AIRFRAME. Shall be the same as for Flight
Configuration 1, I : -

(2) LPROPULSION, Mbothcmu!otmw
Configuration 1. ' -
. (3) AUXILIARY POWER, Shall be the same as for
Flight Configuration J. _ :
- (4) SQUIDANCE AND CONTROL. Shall be the same
as for Flight Configuration I, ‘ ‘
(8) VEHICLE.BORNE COMMUNICATIONS. Shan
be the same as for Flight Configuration I, oexcept that the VHF narrow-

band data tranemitter shall be d‘.uud and the ferret reconnaissance
data ghall be transmitted by the UHF narrow-band data transmitter to
the ground receiver. : .

b PAYLOAD
(1)
as for Flight Configuration J.

(2
naissance subsystem shall consist of F-
additional design ca abilities to interce

' Shall be the same

INC The ferrét recon-
2A type equipment which has -
measure, store,

1-2-7
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rordu. The contro} equipment ghal] Operate from gtored Commands
or real-time Commands from the

sliability, The in-flight ca)y.

Accurately known characterigtic,

@nal is read out in digital form, it
uipmen

¢t with the transmitteq

e
on information, Ag 5 Fesult of ground
various commands may be transmitted ¢o
nts of the Teceiving equipment.

3. CONFIG ION It

8. AGENA

Array and Provisions for installin
after the first, the Suxiliary Propulsi

data link, command eq

Ty batteries
uipment, an

Q) Shall be the same as for Flight
Configuration U except for the provisions fo

r the solar voltaic collector

§ on all vehicles of thig configuration
ve devices.

solar powey photovoltaic oquipment,
+ shall power the E.2 squipment, the

d the guid

Ance equipment,

. (4) CUIDANCE Shall be the same
. as for Flight Configuration 1I, apabilitieg required for orbis
in

Period adjustmens and that the
by an active attitude controf sy

F acquis

uration II exe

(s) E-BORNE COMMUNICATIONS. Shall be
- the same ag for Flight Config ert that the S-band radar
transponder, the VH

" LOCKMIED AleCRAPT CorrORATION

ition transmit
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storage unit shall be deleted, and the
replaced by a command Programmes aag decoder. In addition, the ,
PAM multiplexsr will be replaced by & more advanced unit,

Ment shall have the Capability to ajm the camers and phobplpl;
Specific areas of interest, Process the exposed film, and Oheecalcany
Sense and read oug the informatiog via the vehicle-ground communica.
tons lnk, The Tesultang photunphy shall have 5 design goal for '

. §round resolution of less than 20 feet,

¢ JILIGHT conFIGURATICN 1y

(3) % SBall be the same as for
Flight Configuration I, _ ‘ :

. (4) _GUIDANGE Anp CONTROL.. Shall be the same
as for Flight Configuration 1l )

(5) YEHICLE.RORNE SOMMUNICATIONS, snans
be the same s for Flight Configuration II except that the wide-band -
tranemitter gha)) be e the flight vehicles

r of this
configuration and-an additional YNy narrow-band dags transmittey
substituted, . '

1-2-9
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b. PAYioAD

(1) %ﬁgr ECNNMCI. The ferret recon.
naissance subsystem gha consigt F-2B, Fe3A, and r-38 oquipment
installed in flight vehiclesg of thig configuration, The first Qight vehicle

Contain F.28 quipment which has the capability of the Fa2A equip.
ment and in addition will gcan band 3a. The second and third flight
vehicles wiyg contain F.34 Squipment which shall provide, in
to

F2 Capabilities, addeq Capabilitieg to obtain T

SOOI MIIIIILIY I 124, . //
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B. RECOVERY
\

1. FLIGHT CONFIGURATION I .
\

a. AGENA

’ (1) AIRFRAME. The satellite vehicle airframe gub.
- 8ystem shall consist of the.touowing: the nose section, including the
housing for the Fecovery capsule; the forward equipment structure, in.

cluding the forward equipment rack; the center midbody; the aft

carrier for the equipment it houges and supports, including the recovery
Capsule, and gha)] Provide the necessary environmenta) Protection,
structural integrity, and alignment, During the coast phage, the vehicle
airframe shal] separate from ijtg adapter, which shall have been ‘attached
to the Atlas booster during Preparation for launch,

(2) 2 The satellits vehicle Propulsion
subsystem ghall consist of the rocket engine and 88sociated equipment.
The rocket engine, USAF Mode] No. -81-BA.S, ghall incorporate
a single thrust chamber Assembly; oxidizser and fuel valves; 5 turbing
pump assembly, including a 845 generator, turbine and gear box, oxi-

ser and fuel pumps, angd turbine t _ ¢y

including a gimbal ring; ang Associated switches, valves, plumbing,

And wiring. The &ssociated equipment shall include the ullage control

rockets; the Propellant Pressurization oquipment, including Recessary

regulators, valves, and Plumbing; and tlu'uccuary suxliary equipmaent,

The liquid Propellants gha)] consist of inhibited red fuming nitrie acid

( A) as the oxidiser and unsymmetrical dlmathylhydruiao (UD

As the fuel. The Propulsion subsystem ghal} be capable of providing the
e

the velocity Recessary to accomplish its orbis mission, after separation
Atla

{rom the s booster. Additionally, auxiliary propulsive devices shal]
be included to provide incrementa} velocity Components for the purpose
of adjusting the orbital period,

(3) m%um The auxiliary power gub.
System shall consist of Primary and secondary batteries, o solar-voltaie
collector Array, inverters, voltage regulators, wiring harnegg, the
flight termination ®quipment, & power switch, load lmije assemblies, ang
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and shall consist of silver-peroxide-sinc batteries, power converters
and inverters, voltage regulator, and control com » The power
supply shall provide required electrical power to the recovery capsule
during re-entry and recovery, - o

(4) GUIDANCE AND CONTROL. The guidance and
control subsystem shail consist of guidance, including the computer, the
timer, the inertial reference package, the secondary junction box, and
the horizon scanner; flight control, including el 8, pasumatic and
hydraalic controls; equipment for measuring and recording attituds to
satisfy payload requirements; and orbital stabilisation equipment, in-
cluding an active attitude control system. The guidance and control
subsystem shall be capable of establishing attitude references and
aligning the vehicle with them during the coast, orbital boost, and orbit
phases and shall initiate programmed signals for starting, stopping,
and maintaining various equipment operations during these phases. In
addition, the guidance and control subsystem shall position the satellite
to the proper retroangles for separation and reentry,

“(5) =
vehicle-borne communications shall consist of:

{a) A UHF com-
mand receiver, consisting of a receiver, input devices to command
decoding equipment, and other necessary squipment, shall be used to
receive operational program commands, time signals, antenna orien-
tation signals, and other ground-to-space countrol signals. The command
signals provide real-time activation of equipment functicas or are stored
in the vehicle for subsequent use. Accurate transmission and rec '
of command signals is noted by verification over the retura telametry link,

- Ab) A command pro-
grammer and decoder shall be used to provide aa accurate clock, a pro-
gram storage, and a sequenced control for reading out and executing
stored or real-time commands. The programmer shall be capable of
furnishing timing signals for vehicle functions or for vehicle position in-
dexing; it shall be subject to modification or overriding by grocund command.
{e) A PAM canltiplexsr shall
be used to sample and encode the output from a number of waformation
sources for transmission to the ground, : '

g o \8) UHE NARROW-BAND DATA TRANSMITTER.
A UHF narrow-band data transmitter shall be used to transmit range,

environment, equipment status, scientific, and other useful data to the
ground ucelver'l. ’ L

The

1-2-12

LOCKMELD AIRCRAFT CORPORATION _S-EGR-H_ . . MISSILES ond SPACE DIVISION

sl U SO YR




- LMSD-445160-5

: (o) HiCL!: . Because of the inter-
action between antennas inithe vehicle, antennag shall be provided as
incegrated systems for all wehicle rcqnirunoato_. ,

o ot EMLEM TELEMETER, A wnitised FM/FM
telemeter shall be installel. A tape recorder shall be installed with a
high ratio of read-in to readout time. The tape recorder shall be of a

continuous loop design and two recording tracks shall be provided for re-
cording the outputs of two fommutators. The mum-uprodneoro_ohu
be programmed for read-in and for off periods. .

b. AYLOAD

.
I Keon A3 d 2, g i

(1) MEM The visual recon- -
naissance subsystem shall consist of a long focal length camera with i
time and attitude recording devices, film control, transport, ejection 1
doors for camera aperturey control circuits capable of exscuting command
signals from the vehicle Programmer, and a suitable mounting structure.
Provision shall be made for interchangeable mechanical and electrical
connections with the vehicle and recovery capsule. The subsystem shall
include environmental control equipment. The long-focal-length camera
System shall be designed for an ultimate capability of achieving a five
foot resolution. The locational accuracy of the photographic data shall

-be one mile.

|
:
(2) RECOVERY CAPSULE. The Tecovery capsule sub- - '
system shall consist of the equipment to be recovered plus all associated :
equipment to house, operate, and detach the Tecovery payload. Recov-
erable equipment shall include film cassettes and associated motor drive, -
mounting structure, stowing device, films and photographic equipment, B
accelerometer, acquisition and homing “eacon, fetro-propulsion assembly
including retro and spin rockets, retro rocket separation system, light _ 4
beacons, stabilization equipment, and velocity integrator and thrust
termination equipment. During early development flights, a telemeter '
and tape recorder shall be included in the capsule to measure performance
i

during reentry. Recovery aids shall include the capsule heat shield, radio
beacon, and light beacon. v _ :

IV. TESTING REQUIREMENTS

A. GROUND TESTS. In addition to satellite vehicle tnt... described
in Tab 1, components, subassemblies, assemblies, and subsystems sh.:il

be subjected to development tests, qualification tests, and inspection tests
&8s applicable. These tests are defined as follows: .

1.2-13
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2. UALIFICA - Qualification tests shall be de-
fined as thoge tests conducted on equipment or material for the purpose
of evaluation of the Operation under environmental conditions specified
in the environmental Specifications ligted in Puagrlph 1T of this tab,

1-2.14
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Tablel |
NOMINAL PERFORM ANCE
ludu.t ) R.eovloty
Flight Configuration I n m 4 4 ¢
Orbit Empty .
Weight (1b) 4280 4280 4280 4110 4630
Injection Altitude 335r.28 150
(s mi) : 300 300 300 | 3657-3 200
Mean Altitude , . 335. 150
(s mi) - .| 300 300 | 300 365 | 200
Orbital Period
(min) 94 94 9% 95,8 90. 6
Active Life , 18-
(days) 12218 | 12.18 120 365+ 30
1-2.18
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Table I
FLIGHT MISSIONS AND Cmmmnm
Readout
Flight Flight Misgion
Vebhicle 1 T m v
1. rc-1
F rC-1 .
5 ’ rc.1v
6 . rc.m
4 . | rC.1v
8 Fc-m - '
9 | ¥C-Iv
10 rc-m
11 - re.v
12 Fc.1m .
13 . | rC.1v
14 rc.m
Recovery
B Flight Mission
m .
Vohi.:l: 1 :
| FC.]
4 b 4 o]
3 FC-1
4 lfc-l
, 1e2-16
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GROUND ZQUIPMENT

I. SCOPE

A. GENERAL. The requirements for ground oquipment are
established for the Samcs Program in this tab. The ground equipment
shall consist of the following major categories: ground support equip-
ment and satellite ground control equipment.

B, QBJECTIVES, The basic objective of ground equipment is
to meet the satellite vehicle ground based equipment Tequirements
necessary to achieve program objectives and flight missions as out-
lined in Tab 1 of this Section. Special emphasis shall be given to
consideration of human factors, ruggednass of construction, simplicity
and compactress of design, reliability, convehience of handling, main-
tainability, supportability and producibility, Weight and sise shall be
kept to a prunimum consistent with strength and functional require-
ments. FProvisions for the safety of personnsl shall be incorporated
to the m-~.dmum extent Rractical with regard to anticipated Oopsrating
conditicas and the capability of operating personnel. Insofar as
Practical, test ground Support squipment shall be designed to proto-
type operational configurations. ‘ :

U. DESIGN CRITERIA

o 0o SRLICATIONS. The following publications sball be used
in the design of ground equipment for the Samos Program:

1. MILITARY

3. The following military specifications shall be used as
guides: :

- (1) MIL-M- 008090B (USAF), "Mobility loquircm_l.
lGround Support Equipment, General Specifications fordated 14 March
958. .

(2) MIL-E-4970 (USAF), "Eavironmental ‘l'utlnj.

~Ground Support Equipment, General Specification for, " dated | June

1955,

1-3.1
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: ' (3). MIL-A-“ZIA. ."Air'wtm
Mments, Ground Support Equipment, General cification » " dated
6 November l956.m fpe '

- 4) MIL-F-256044 o "Fael, Rocket, Unsym.
metrical D!p.thyl.(h}drnho. " dated z(l%r 1957,

dratS) MIL-E-41588, “Electrontc Equipment, Ground,
General Requirements for, " dated 3 January 1958, 5, amended by -
Amendment No. | dated 7 November 1958. ,

(6) HIL.-N-OO‘?Z'“D. "Oxidizer, Rocket Kagine, In.
hibited Red hnning Nitric Acid, dated 13 October 1959,

b.  Compliance with the following specifications shal
be required: i

(1) MIL-D9412G, "Daga for Ground Support of Weapog -
Syn}em-igs;;pport Systems, Sublyutem. and nlmlpnmg," dated
10 June . -

2. LOCKHEED MISSILES AND SPACE DIVISION

. 8. Compliance with the following Contractor specifications
shall be required: ' '

. These Specifications will become compliance require-

ments upon cox;xpleuon OF revision by LMSD and subsequent approval by
the Air Force: :

(1) LMSD 6229, "Subeygtem g Specification for L-1
{Component Test) Payload" : ,

" (2) LMSD 6230, "Subsystem E Specification for E-2
Equipmen . N

(3) LMSD 424178, "Subsystem x Specification for
E.§ Equipment . Oy pe ] .
(4) LMSD 445000, "Subsystem F Specificaticn for
F-1 Equipment"

(5) LMSD 623, "Subsystem ¥ Specification for
F-2A Equipment . , - '
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o (6) 1MMSD 6232, *Subeystem ¥ Specification for
F-2B Equipment" _ _ . . |
4 (T) LMSD 445867, "Subeystei ¥ Specification for
F-3A Equipment' , .
(8) LMSD 45869, "Subsystem ¥ Specification for
(9) LMSD 6234, +Ground-Space Communications Sab-

system Specification for Samos R1 Program'

' (10) LMSD ?usou. "Ground-Space Cmaam
Subsystem Specification for Samos R2 Pregram® :

(11) LMSD 445046, "Grousd Station Complex Speci-
fication for Samos R} Program" ’ ' o

(12) LMSD 445047, “Ground Statica Complex Speci-
fication for Samos R2 Program"

A(l!) LMSD 445048, "Launch Complex Specification,
S8amos Program" , . _ _

(14) LMSD 45461, "Service and Handling Equipment,
8amos Program" '

(15) rLMsp 445462, "Launch Monitoring Equipment

Specification, Samos Program"

116) LMSD 445463, #Chockout Equipiaent Specification,
Samos Program* - - ' :

(17) LMSD 6117, "General Tnvircament Specificatica

F-3B Equipment"

for Discoverer, MIDAS, and Seatry Programs"

B. EWQLM Ground equipment shall be designed to
conform to the latest issue of the following documents, which shall be

used as reference and adhered to where applicable.

l. Interetate Con-umr‘co Commission, "Motor Carrier '8doty
Regulations Revision of 1952, v o

, 2. Btate of California, "California State Vehicle Codsg -
September 1957.» » .

1-3.3
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A. ‘m. Ground equipment for the Samos Program shall

1.
2.
3.
s.
5.
6.
1.
8.
’.
10.
1.
12,
13,
14.
15,
16.

include the equipment ascessary to perform the following functions:

Ground handling

ﬁroqd servicing and lluhtmeo_ '
launch monitoring and contral
Vehicle lubly..um'di'ckmi
Vehicle system checkout

Receipt of Fecomnaissance and telemetry data
Vebicle acquisition and tracking
Ground command

Ground timing

Computation

Interstation ¢ommunications
hgnitadcn communicati ong
Vohlc.h control and display .

Data Processing and analysis
Ferret inflight calibration .
Ferriét ovduﬁoa and c¢ommanad

Ferret data calibration

Atlas b oster real-time telemetry date display and

round
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*quipment, and shal] comsist of transport trailers, mm:cuacead check-
o standsg, bhandi=g dallies, yokes, asd slings, and odnrhudna. equip.
ment 43 linediarleofSocﬁaZ.

2. “ﬂmﬁmnmm Ground servicing equip.
mmmnbe-ugtnedumdn;mvnud.. aﬂlhumlinalfulnd

Acd kaxdling eqEpnent, umbilical mast plumbing and wir: » Personnel hi.
lift, and other Tecuired Servicing equipment ag listed in Tadb & of Sectior 2.

electrical couversion and distr:bution pmexs, including launmch complex
cabling, blockhouge ‘amsoles, recorder and countdown equipmens, closed-
circust televis:iog, and other required launch maonitor and contral eqQuipment,
a8 listed in Tad 5 of Section 2. :

4. YEHICLE smsx:zm mmn' :QHEM' 'm. Sl;bcy-tem
checkout ecuipme=t shall be capable of evaluating and Pecording the perform.

ance of each subsvstem or unit within pre. selected limitg and isolating com.
Poznent malfuactions. Vehicle subsystem checkout equipment shal) consist of
checkout congoles for th Propulsion; suxiliary power, guidance and €ontrol,
vehicle-borne Communications, visual, ferret, and Fecovery capsule sud.
systems. checkoyt canscles for Pressurization and tankage: checkout eQuipment
for the teiemeter units and beacons. and other vehicle subsy stem checkout

5. YEHICLE SXSTEM CHECKOUT EQUIPMENT. The vehicle
System checkout equipment sha:l be capable of evaluating and recording the

pPerformance of each sud "stem or uaig rating as an integrated system. ;
The vehicle system checkout equipment shall consist of an automatic con-

Providing readout by printed document and lights; vehicle Propulsion and
guidance sect:ong vekicle cornmunication section, power supply and distr;i.
bution section, visual, ferre:, and Fecovery capsule sections as listed in
Tabd 5 of Section 2. ’ ’

®quipment which interrogates a vehicle-borng S-band transpoader by

means of coded pulges. The VERLORT ¢quipment shall algo Provide a -
commaad Capabulity other than guidance through the use of an additiona]
¢ommand pulse. The VERLORT radar ¢quipment shall include command

L ]
[ ]
(™ ]
L]
w
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encoding equipment, analog compd.n (for acquisition and nuih orbit
computations), digital data output equipment, standby power units, and
antennas. The equipment is ligted in Tadb § of Section 2.

VHF acquisition and tracking equipment shall provide the means for

accomplishing initial acquisition and rough tracking of the vehicle. The
squipment shall consist, in part, of tri-helix antennas with associated
control equipment, Preamplifiers, multicouplers, and phase-coherent
Doppler receivers. The tri-helix antenna output shall perform three
functions by providing an RF signal which is used for acquisition and
tracking; telemetry information which is fed to a telemetry receiver
for data reduction; and Doppler information which is fed to & phase-
caherent receiver for vehicle velocity determination. The r

sist of TLM-18 (60-foot parabolic dish) antennas with associated con-
trol and drive equipment, preamplifiers, multicouplers for telemeter
and reconnaissance data receiving equipment, and null sesking error
signal units which shall provide contrel information for directing the
60-foot dish antenna. The TLM-18 antenna output shall consist of a
Teconnaissance data channel, telemetry channels, and synchro data.
The VHF acquisition and tracking equipment described is thai acrmally
found at a tracking and acquisition station; howsver, depending upon the
locality and requirements of the individual station, instrumentation may

- vary. The equipment is listed in Tad $ of Section 2.

3. WWW The
ground control and display equipment shail be capable of displaying

vehicle space position parameters and vehicle equipment status, such as
vehicle temperatures, vehicle equipment powsr levels, vehicle
orientation rates (yaw, pitch, roll), etc. It shall provide controls for
&cquisition and tracking equipment, and shall include a capability for
issuing real-time commands to the vehicle. The ground comtrol and
display equipment shall consist of supervisor's consoles, master coatrol
consoles, acquisition programmezs, and plotting boards. . The oquip-
ment is listed in Tab 5 of Section 2. . -

, 4. ATA HANDLIN (o) .
The data handling and computation equipment shall handle, - process, and

convert vehicle functional and tracking data, accomplish mission sched-
uling, and support operations control. The equipment shall consist of
c¢omputers; data processing equipment; data analysis equipment; and
data conversion and buffering units Recessary to operate slaving, record-
ing, real-time data displays, and tracking equipment. The equipment {g
lieted in Tab § of Section 2.. :
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5. The VHF data
Feceiving equipment shall provide the means to Teceive, demodulate,
record, demultiplex, and furnish sensor data from ¥-] payloads and
boost-phase Atlas booster data to the display equipment. This equip-
ment shall consist of TLM-]8 automatic tracking antennas (see Para-
graph 2 above), FM receivers, demultiplexing uaits, and recorders.
The equipment is listed in Tab 5 of Section 2. -

6. UHE ACQUISITION ANDR mmm:n, ’ The
UHF tracking and Acquisition equipment shal] provide the capability

for searching for and acquiring the vehicle Prior to the determination

of precise vehicle coordinates, as well as tracking the vehicle to as- :
certain precise vehicle azimuth, elevation, and range. The UHF track-
ing and acquisition equipment shall consist of & precision UHF direction
finder for acquisition and tracking and CW diluuco'uuuuing equip.
ment for range tracking; associated with these major elements ars
command transmitte-s, transmitting antennas, telemetry receivers and
associated anteanas, computers for acquisition and orbit computations,
digital data output equipment, and standby power units. The equipment

. is listed in Tad 5 of Section 2.

| T MHEDATA RECEIVING FQUIPMENT. Tne UHF data
receiving equipment provides the means of receiving and recording pay-

load sensor data and furnishing it to readout devices and to the seasor

- display consoles. The UHF data receiving equipment shall consist of

high-gain Feceiving antennas, demodulators, and recorders. The equip.
ment is listed in Tab 8 of Section 2. .

o [HECOMMAND TRANSMITTING EQU) PMENT. The -
UHF command- transmitting equipment shal) provide the means to trans.

mit digitai real-time commaznds from the ground which will activate
equipment functions in the vehicle. The equipment shal} ‘consist of a high.

power FM transmitter and a directional transmitting antenna. The equip-
ment is listed in Tab § of 8ection 2. .

thu e Sindgirr Lo
squipment shall be capable of accep reconst » and displaying
visual and ferret Teconnaissance da::.::‘ad suxiliary information. The
pPayload ground equipment shall consist of sensor display consoles, :
command encoding ¢quipment, and associated equipment. The equipment
is listed in Tab 5 of Sectioq 2. . :

, 10. QRQUND TIMING AND DISPLAY EQUIPMENT. The ground
timing and dj splay equipment shall be capable of supplying master timing

information for ground stations, synchronizing signals, and timing aide
Recessary both to establigh vehicle position in orbit 48 a function of time
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and to synchronise ground station operations. The ground timing and
display equipment shall consist of WWV time receivers, master time
generators (synchronised with WWV), time display units, and timing
terminal units for remote timing indications. The oquipment required
for this function of satellite ground control is listed under the (]

- of the equipment for which it supplies a support function. The equip-

ment is listed in Tadb 5 of Sect.on 2.

11. WWM
. The intrastation and interstation

communications and data transmission equipment shall facilitate the
flow of reconnaissance data, voice, teletype, launch control, and tr.
information within portions of a single ground station and between ground

- stations. The equipment shall also provide the means for

and coordinating launch and postlaunch activities. The intrastation and
interstation communications and data transmission equipment shall con-
sist of the following types of network: high-speed data link, 100 wpm
taletype, 60 wpm teletype, alternate voice/teletype, voice paging, hot-
line direct communication, and normal voice communications. The
equipment required for this function of satellite ground control is listed
under the headings of the equipment for which it supplies a support
function. The equipment is listed in Tab 8 of Section 2. .

12. ALIGNMENT AND CALIBRATION EQUIPMENT. The
alignment and calibration equipment shall provide the optical, photo-
metric, and electronic means to align and calibrate angle tracking, -
acquisition, and range measuring equipment. Alignment is effected by
use of boresight cameras, telescopes, target boards, and beaccns after
the optical and electrical axes of the antenna have been collimated. The

equipment required for this function of satellite ground control is ligted

under the headings of the equipment for which it supplies a support
function. The equipment is listed in Tab S of Section 2.

13. The miscellaneous

MISCELLANEQUS EQUIPMENT. .
equipment shall include maintenance and storage equipment and standard

test equipment at stations outside the zone of the interior. This equip-
ment {s listed in.Tadb S of Section 2. . :

IV. ' TESTING REQUIREMENTS _
A. SROUND TESTS, Components, subassemblies, assemblies,

‘and integrated systems shall be subjected to development, qualification,

and insgection tests, as applicable. These tests, defined in Tadb 2 of
this Section, shall be scheduled to provide ground equipment capable of
meeting functional requiraments defined in Paragraph III above.
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=llBRAL. q
and Verament- furnighed facilities and sqQuipment for the Samos Pro.
this tab, :

U. DESIGN CRITERIA
.\
‘A, UBLICATIO

l. The following publications sha]} be used a; reference “cu-
ments for the Samos Program facilities;

4. LMSD-59304 vDggygn Criteria and Outling Specifi-

cation, Sentry Laynch Complex, Point Arguello, Califoraia, " dateq
1 Auguet 1953 '

b. LMSD-104722 "Design Criteria and Outline Spec;.
fications, Miggjlq Assembly Building, "o

cmp c“ho ﬂlh.
dated 30 May 1958 and aingnded by LMSD-S”IG. dated 22 July 1958

LMSD-109014 "Bagis gor Design for Typica) Develop-

. (-9
ment/Ope rations] Tracking Station, # dated 7 March 1958

d.  LMSD-]0900s "Design Criteria and Outling 8peci-
fication, Donlopmnt/Opondml ‘l'ncl:h. Station, New Boston,
New Hampshire, » dated |3 October 1958 _ :

¢. LMSD-10900¢ "Design Criteria and Outline Sfoetaca-
tion; Devel

opment/Ope rations] Tracking Statioa, Ottumwa, Iowa,
dated 1) Octobe r 1905? _ )

1421
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B. DESIGN STANDARDS. Facilities shall be dasigned to conform

to acceptable design standards identified by, but not limited to, the
following documents: - o

1. OCk Engineering Manuals for ml.ihry Construction
2. USAF lostallations Facility Requirements Manual
3. AFM 88-15, Standsrd Outline Specifications for Air

' Force Facilities

4. Uniform Building Code

S. National Building Code
6. National Plunbing Code

7. National Electrical Code

8. National Electrical Manufacturers M.od&t&u Standards
9. Americaa Concrete Institute Building Codes and Standards
10. American Water Works Aouei;ﬁon Sandards
11. American Association of State m.my Official Shuhrdo
12. Heating, Ventilating, and Air-Conditicning Guide

. 13.  National Bureau of Standards Report 3079, Requirements
for Concrete Masonry Deeign ’

14.  American Institute of Stesl Construction Manual |
18, ~ Underwriters' Laboratories Incorporated, Standards
16. American Welding Society Code
17. Applicable Local Construction c«m.'
. FACILITIES REQUIREMENTS
A. LMSD INPLANT FACILITIES, Lockheed inplaat facilities
utilized in the Samos Program wi ted in the Palo Alto-Sunny-

vale-Santa Crus area and in the Van Nuys srea. These facilities shall
support the design, fabrication, development, laboratory testing,

1-4-2
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Assembly, installation, production, and ProgTam management activities
hecessary to accomplish the objectives of the Samos Program.

B. SANTA CRUZ TEST BASE, g&&gﬂ]&. The Santa Crus
Test Base shall provide the facilities for tess operations involving the
capability to test ¢omponents, subsystems, :nd satsllite wehicles,
including engine fi » 48 required for deve. opment and acceptance
testing. The ucmttii?n and & uipment provided for the Discoverer
Program shall be used for the Samos Program. The additional test
stands (2), programmed in the MIDAS Program, shall be utilized as
required for the Samos Program. : .

: C. SUBCONTRACTORS' PLANT FACILITIES. Subcontractors'
plant facilities are Tequired to support the design, development,

fabrication, testing, and administrative Activities necessary to accom-
plish the subcontract tagks involved in the Samos Program. Special
test equipment, if required, shall be a matter for resolution in the
final negotiation of each subcontract,

D. UNCH BASE, V ENB : All
flight test vehicles in the Samos Program shall be launched £

Vandenberg AFB - Point Arguello. Facilities shall provide the capa.
bility for launching at a maximum rate of two Samos flights per month
in addition to other launch requirements. The launch base will consist
of missile assembly, shop, administration, Mcnﬁuoﬂlh:acmﬂus
& launch complex coataining two launch pads at Point Arguello; and

the necessary support facilities and utilities. The launch complex and
the missile assembly, shop, administration, and engineering facilities

shall be new; the balance of the launch base facilities shall be provided
from the Discovers: Program, , S

E. TRACKING AND ACQU!S!M %IAM VANDENBERG
AFB, CALIFORNIA . andenberg Tracking and Acquisition Sta-
~ ton will obtain launch and ascent performance and trajectory data,
n ) 3 .
: ' ght
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F. - TRACKING AND ACQUISITION STATION, POINT MUGU,
CALIFORNIA. The Poiat Mugu Tracking and Acquisition Station will

provide tracking for the launch ascent phase only. For this purpose,
some of its tracking operations shall be slaved to the Vaadenberg
Tracking and Acquisition Station. During the orbital phase, Pt. Mugu
may serve as a VHF backup station for tracking and telemetry data

acquisition supporting the Vandenberg station, if required. The facilities

and equipment shall consiat of existing facilities provided for the Dis-
Coverer Program. '

G. TELEMETRY SHIP. The telemetry ship will receive telemetry
data from the satellite vehicle as required. The ship as equipped for
service in the Discoverer Program, including telametry data acquisi-
‘tion equipment and the ship-to-air data pickup equipment, shall be used,
except that i rret inflight calibration equipment shall be added.

H. TMCKINQ AND ACQUIS!I% STATION, KAENA mn v
HAWAIL. The Kaena Point Tracking Acquisition Station wi acquire
and track the vehicle, receive telemetry data, exscute inflight calibra.
tion, and command the orbiting vehicle. The existing facilities and
equipment providad at this station for the Discoverer Program will be

used as required. Additional facilities shall be required to convert the
station to UHF, _

1. KING AND AC UISITION
ALASKA. The Kodiak Tracking and Acquisitioa Station will acquire

and track the vehicle, ‘Teceive telemetry data, and command the orbit-
ing vehicle. A long as this station is used, it shall be necessary for
the satellite vehicle to CArry a VHF transmitter in additioa to the UMPF
transmitter. The facilities and equipment shall consige of existing
facilities provided for the Discoverer Program.

I TRACKING AND ACQUISITION STATION, NEW ROSTON,
NEW HAMPSHIRE. The New Boston Tracking and Acquisition Sta-

tion will acquire and tiack the vehicle; receive telemetry, visual

readout and ferret readout data; exacute inflight calibration and come
mand the orbiting vehicle.

o IRACKING AND ACQUISITION STATION, QTTUMWA, IOWA.
The Ottumwa Tracking and Acquisition Station shall acquire and track

the vehicle; receive telemetry, visual readout and ferret readout data;
¢xecute inflight calibration; and command the orbiting vehicle.

L. TRACKING AND ACQUISITION STATION, FORT STEVENS,
OREGON. The Fort Ste vens Tracking and Acquisition Station shal}

Acquire and track the vehicle; receive telemetry, visual readout and

ferret readout data; execute inflight calibration; and command the
orbiting vehicle. C
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Operations in the area of the Hawaiian Islands, This centsr ghal) be
¢quipped with the necessary Communications to Permit real.timg

and cantrol of both the air-borne and sea-borne elements of the recovery
force. The facilities and squipment shall consist of the facilities and
*quipment provided for the Discoverer Program. : :

N. RECOVERY EQUIPMENT IEST OFFICE, EDWARDS AFp,
CALIFORNIA. A fieid office responsibie for the control of the develop.
ment flight tests for the eval

° uation of Fecovery equipment and techniques
will be established at Edwards AFB, The brick and mortay facilities
and equipment shall be Gowrmnt-fnrdlhd {rom existing facilities
at thie base. : L

The Pa.ific Missile Range ' the direc-
tion-finding squipment and tec ques and complete Fecovery procedures.

fetwork of t 08 Program.

Q. DEVELOPMENT CONTROL CENTER, SUNNYVALE, '
CALIFORNIA. The Development Cont Center will be equipped and
used to provide for centralized satellite System control and wilj:

l.  Check out and integrate various squipment and stations
into a system test complex - . ‘

~ 2. Direct countdown and Nlight operations

3. Direct transmission, pProcessiang and dloicamuoa of
tracking information : ' :

4. Generate and disseminate command and coatrol infor.
mation. .

$. Provide for centralised System control including the
scheduling of vehicles and quipment operation, acquisition prediction,
transmission of collected Feconnajssance data, ¥Fconnaissance data
h .

6. Provide centralized éonuol of the Visual Recovery Recon-
Raissance tracking, acquisition, and command system. ‘
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The facility is intended to be constructed in two primary increments.
The first gcnmc_nt will

R. COMPUTER FaciLITY SUNNYVALE The
LMSD Computer m at Wmﬁ will accomplish the computer
functions in support of flight operations oa an interim basis, and will

perform data smoothing, orbit computations, impact Predictions,
;:qu-mo& predictions, and ocheduling, In Particular, the computer
cility will: '

1. Gesnerats nomina] ephemeris data ay transmit tracking
station acquisition and tracking programs ’ T

2. Using tl'lekh.. data, make revised orbital trajectory cal-
culations and transmit revised acquisition and tracking programs ,

3. Calculate and transmit data required for Setting time ry
and initiating -‘TecCovery operations

4. Calculats and transmit predicted recovery area data

v - 8. Assist Development Coatrol Center in checkout and iate-
gration of tracking stations :

6. - Process ferret intercept, calibration, and quality coa-
trol data for System technical evaluatioa and long-term payload
control o

The LMSD Compute Facility at Sunnyvale will replace the functions
belag accomplished by the LMSD Com, ¥ Facility at Palo Alto for
Discoverer Program. This transfer of functions will be accom-
plished prior to the beginning of Samas flight test operations. The
the
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PERSONNEKL,

I. SCOPE

A. GENERAL The Féquirement for the deve lopment of a Samo,
Personnel subsystem is --t:l:ll‘:chcd in this tab,

B. _@JECI;VEg. The objictives of the pervonnel subsystam da-
velopment for the Samos System are:

l. Provide a personnel capability to control, -mnto. and
maintain the system :

' 2. Evaluate this pcéu@l subsystem and it development
48 a model for the development of an AT personne} subsystem

3. Establish plang and methods to later develop and provide
an operationa] capability, :

1. pE ROGRA
A mmﬂm
1. Compliance with the f, documents and their

references shal} be required, sxcept as Specifically sxempted by
AFBMD: : _

WDT Exhibit 56-5C, "Technical Manualg Program,

a.
- dated August 1953 with the following deviayion:

(1) MIL-M-9864, "Technical Magualy; ration
and Organigzationa) Maintenance {Miseile Weapon Systems), ¥ dated

30 June 1959 shall be used in lieu of WDT 5¢.3 referenced in -
'DT-SG-’C. . .

b. AFBM Exhibit 58. 18, "Qualitative' Psreonne] Re-
quirements Information, * dated 8 September 1958,

1-8.]1
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c. MIL-’I'-“S?B( USAF), *Training Equipmerzt, Weapon
System, Specification and Specification Complisnce Test Outlines, In-
Structions and Requirements for Inspuction of, " dated 18 December 1957,
d.  WDT Exhibit $6-4, “Training Parts Provisioning Docu-

ment for USAF R & D Service Test or Production Equipment Contracts
(WS-107A/3154), »

_e. .WDD-59.Ts-172, "Sentry Training Concept, " dated
15 July 1959, . -

2. The following documents shall be used as guides:

g 8. WDT Exhibit $7-7, “Hardware Analysis Program for
Ballistic Missile Weapons Systems and Advanced Space Systems, "
dated 17 October 1957 as amended 1 June 1959,

b. AFR50.9, "Special Training, " dated 23 January 1959

- €. AFR 50-23, "Training to Support Missilas, " dated
6 August 1957

3. m-roum. specification will becoms a compliance re-

quirement upon completion by LMSD and subsequent approval by the
Air Force. :

8. LMSD-440268, "Human l:nghinﬂa; Design Standards
for Satellite Systems Equipment. " _

A. GENERAL. The tasks of human enginesring, personnel re.
&mnmont-. acvclopm_ont. training and manuals ui:'oth.r job aids

S personnel subsystem (to include both Coatractor and AF cadre
personnel and the planning, training, evaluation, and equipment re-
quired to develop and support these personnel) so that it will remain
in step with hardware development.

B, HUMAN ENGINEERING., The human engineering activity
shall participate 8ign and development of the system hard-
WaIe 80 as to establish and incorporate human factor objoctives

and criteria, ensure Proper allocation of system functions to men and
machines, describe the *equences of operator decisions and actions,
incorporate maintainability into equipment design and arrangement, -

. and provide for efficient equipment and work- space layout to include

the man-man and Mman-machine communication links; participate in and

1-5-2
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This ir.ludes a human factor review of System operation for each teat

. onnel
requirements information thus provided will reflect available informa

Program.

D. TRAINING. A trainj Togram consistent with the Personngl
need dates will be Planned u:‘egndfncud to fulfill the training require-
ments generated by the manning of the launch base, each tracking and
Acquisition station, and each cuntrol Center. This Program provides
for both individual and unit training and wily be conducted a¢ the Con.
tractor's plant, a¢ associate oy subcontractors' plants, or at the test
sites as Decessary, The training activity ghay also determing which
training equipment and ajdq Are required., A developmenta) program
will be instituted to Provide training equipment information,

F 1
and checkout the required o uipment. The training activity ghall partic-
ipate in studies of the fea-i:ulty of using simulation tschniques and
equipment to provide means for developing, ®valuating, and maintain.
ing system Proficiency; and study special training Fequirements of

e Samos Program, ' o

E. MANUA1S AND yon AIDS. The manuais development activity
will planfor Provide for the development of Clage Il Utility Man.

&8 required to perform surveillance of manys) Use, procedures for

revision and for the issuance of standardised Procedures throughout
the system, .
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LOGISTICS

I _SCOPE

A. GENERAL. The requirements for logistic support of the

~ Samos Program are established in this tab,

B, .Qnm_qm The objective of the logistic operation shall
be to Procure, stors, transport, issue, maintain, modify, and repair
the supplies and equipment Recessary to maintain the launch scheduie
and to support the flight teat objectives.

I. LOGISTIC CRITERI,
A PUBLICATIONS

1. Compliance with the following documents shall be
;cqulrod in the development of the logistic plan for the Samos
rogram,

8. LMSD-4271028, "Rellability Ruquirements for
the Samos Program, " dated | November 1989, '

o B WDT Exhibis 57.7, "Hardware Analysis Program
for Ballietic Missile Weapon Systems and Advanced Space Systems,
dated 17 October 1957 45 amended | June 1959, : oo

‘ C. WDTC Exhibit 57-29, "rqgt Ground Support

Equipment, Spares Therefor, and Spare Parts for Missiles for the

Test Program, " dated 15 Apail 1957 48 revised 15 October 1957,
2. ‘nu'louowing Specilfications shall be used as a guide:

g IL-P-116C, "Preservation, Methods of, " dated
27 February 1957 .

b. MIL-STD.1295, "Marking for Shipment and Storage, »
dated 10 April 1957, : . .
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LOCKMEED AIRCRAFT CORPORATION S-EGR_E¥ MISSILES ond SPACE DIVISION



h—.--nb.l-'.#

Lo 1}

P—

h-.—dh—-i"‘-"

: I.MSD-445160-5

IIl. LogIsTic SUPPORT RE UIREMENTS

A. CONTROL FUNCTION. A logietics contro; organization shall
be established at the Contractor'y bome plant gi¢e, This activity ghaj)
establish the levels of equipment, materials, and Sparee in the varioys
bonded Stcrage areas; maintain and coordinate the flow of new service.
able, and reparable Government-lurnlllud/Contnctorofurnhhed equip.
ment items between stations; establigh Organization, field, and depot
level Maintenance capability requirements; coordinate use of Govern.
ment-furnighed transportation; continually evaluate and program change,
to the logistic plan of Operations; and Prepare and submit reports ag
tequired, Re-pomibility for all subcontractor effort is to be included.

B SUPPLY Funcrion |

_ l. HOME. PLANT SITES. A depot level supply center £or
all Samos supply functions shall be established a¢ the Contractor's
home plant sjte. “This depot activity ghal) Operats bonded storage
Areas; procure, issue, and ship new and serviceable Government.
turnlohedlContnctor-turniohed equipment item, to test site bonded
storage areas; issue to maintenance Activities reparableg received
from test sites i and prepare data for reports required in Pauguph A
above.

2. TEST SITES. Organizationa] level Supply centers ghal}
be establighed at the Principal test siteg, These activities shall operate
the bonded Storage areas; receive and issue new and serviceable Goy-.

parable Gove rnment-lurninhed/Contuctor-furuislud equipment itemg
to organizationa) Mmaintenance activity; ship depot leve] reparables to

depot maintenance activity; and Prepare data for Teports required in
Paragraph A above, ’

c. MmerANcEJ;uN.Qn.QN

1. HOMEJiA_NI SITES, A de maintenance activity
shall be established at the Contractor'y ho!::: plant site, Thi, activity
shall receive reparable items from the bonded storage areas; analyze
the reparableg for required materials and gpare Parts and effect the
necessary repajrg and/or modifications; return serviceable items
to supply; and Prepare data for reports required in Paragraph A

ove, - . .

TEST SITES, An organizationa] level maintenance activi
hed at each tegt site which hag 5 bonded storage aves,
This activity ghal) ‘Teceive reparable items from the bonded storage
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Areas; analyze the reparablas for required materials ang -pin' parts
and effect the Recessary repairg and/ozx modifications; return service.-

able items to supply; and Prepare data for Fepurts required in Para.
8raph A above, .

Transport of Serviceable and reparable equipment between
locations as required to Support the Samog Program shall be Igtniuhod

E. SPAREs

1. For the Purposes of this Program, the definition of spares
shall be that of WDTC Exhibit 57. 29 and as further clarified below;

ing equipment, and flight vehicleg called for by orin Support of the
contract, whether fabricated by the Contractor o purchased by the
Contractor from Others. Spares shall be further classified as follows:

(1) Spare equipments ghal] be defined as complete
Prime Operating units or major chass.g, Examples of Spare equip.
ments are VHF Acquisition Transmitter, §-Band Beacon Transponder,
VERLORT Radar Modulatoy, ste. . .

(2) Te parts shall be defined a5 eompcmm.’
88semblies, oub-uu!:ﬁin?.or Parts of a primg Operating unit
OF major chassig, Exampleg of Spare parts are bolts, printeq

. {8) Common Spare Parts - w.lﬂ“
Parts shall pe defined as hay ware and elsctronlc items readily
available from more than one source of supply, :

(b) Peculiar r¥e Parts - Peculiar Spare
Parts shall be defined ag hardware electronic itemg available
from a gole source of supply to include standarq items that have
been modified, subjected to special tegt standards op parts that
have been manufactured to meet a specific technical application,
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LAUNCH PLAN

I. scorE .
A GENERAL. The launch plan, for Planning Purposes oaly, i,

established in thic fab.

B. OBJECTIVE. The objective of the launch plan shall be to
provide the pPlanaing instrument which together with Samos Program

Objectives of Section 1 shal} form the basis for the Work Statement
of Section 2, o :

o. LAUNCH pPran
A. The Atlas-boosted Samos flight vehicles shall be planned to
be launched from Vandenberg AFB . Point Arguello as follows;

Readout Recovery Date

1 June lOfO“
1 August 19
| -September 1960
1 November 1960
1 . December 1960
1 Jaunuary 1961
1 February 196}
1 May 1961
1 July 1961
1 - August 1961
‘Septembey 1961
§ " October 1961
. December 1961
1 January 1962
' February 1962
1 . May 1962

Pt bt Gt Gt gu
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0.0 INTRODUCTION TO STATEMENT OF WORK

0.1 The Lockheed Aircraft Corporation Missiles snd Space Diviiion shall
plan and conduct a program of research and development leading teward
the attainment of the satellite vehicle system described in Section 1,

except for those portions applicable to the Communications and Control
System.

0.2 Subject to the overall management of the AFBMD/BMC team, the
Lockheed Missiles and Space Division shall fulfull responsible technical
direction of the Samos Program as Weapon System Contractor. Govern-
ment approval of the technical decisions of the Contractor shall not be
required prior to implementation, except as specifically set forth else-
where in this contract. This provision should not, however, be construed
a8 in any way limiting the right of the Government to direct or redirect
the tecanical aspects of the Contractor's efforts at any time. Where such
direction affects costs or schedules, or is contradictory to the provisions
of this contract, normal ‘contract change procedures shall apply.

0.3 The program of rese=rch and development is to be conducted as part

of a continuing effurt; this Work Statement covers the period from the
completion of the Samos portion of Contract AF 04(647)-97 through 31 March
1961. To assure that a measure of progress will be available, the Con.
tractor shall provide a detailed schedule of milestones extending through
calendar year 1961, Progress toward, and the attainment of these mile-
stones shall be reported monthly. .

0.4 The Contractor's drawings shall be Prepared in accordance with
specification MIL-D-5028B for items of airborne and ground equipment to
be used during the Samos Research and Development Program, with the
following deviations referenced to paragraphs of specification MIL.D.- 5028E:

8. Drawing titlas shall be in general accordance with
MIL-D-5028B but need not comply with the precision required in the use
of abbreviations, periods in abbreviations, and the H-6-1 catalog
(Paragraph 3.3.1), . . '

b. Weight of parts shall not be required on drawings
(Paragraph 3. 3, J). :

may be broken down so that equipment installations and structural draw-
ings are separate (Paragraph 3. 4.1).

€. Breakdown of drawings need not conform, Vehicle drawings

. d.  Electrical harness assembly drawings are not required;
however, photographs of wiring boards shall be made available upon
specific request (Paragraph 3. 4. 1, 2). :

2-1-1
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¢. Tube bend data shall not be required (Pagagnph 3. 4. 1.4),

f. Electrical harness installation drawings shall not be required
(Paragraph 3.4, 1, 5). .

8- Special notes identifying Specification Control Drawings
shall not be required (Paragraph 3, 4, 4, 3). _ |

b. Alteration drawings shall be made for functional schematic
changes to commercial items used in ground support and checkout eqaip.
ment. Photographs will be available fur mechanical structure changes

to commerc. | items uged in grouad support and checkout equipment

(Paragraph 3. 4. 4. 4).

{.  Legibility of drawings shall apply only to the extent that
every line, ietter, and character shall be readable on a shop
(blueprint, < :xo, etc. ) made as a one §eneration reproduction from the
working tracing (Paragraph 3. 8).

Contractor and subcontractor dr.ﬂip Pertaining to items for use during -
the research and development Program need not be delivered to the
d

y
requested by drawing number, Commercial drawings will generally not
be available during the research and devolopment program; however,
the Contractor will request a commercial vendor to submit drawings
Upon receipt of a specific request from the Air Force,

0.5 sponsibi ‘ mm!

current flight tes: working §roup procedures. This work shall be accom-

" plished with Lockheed and Convair working on their Fespective equipment,

OF &3 mutually arranged.

0.5.2 Lockheed has overall systems Tesponsibility as Weapon System
Contractor. Convajr shall have the status of Associate Contractor within .
the scope of the Samos Program, . ' : '

0.5.3 Lockheed shal' “e responsible for the Samos molﬁto vehicle and

Supporting equipment, including the booster mpgcr. :

0.5.4 Convair shal] be responsible for the Atlas booster and that portion
of the ground support equipment for which it is responsible in the :
WS-107A-1 Program,

- Z-I-Z
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0.5.5 Convair shall be responsible for all modification and design
changes to the Atlas booster and ground Support equipment referenced

in Paragraph 0, 5.4 above, Modifications and/or changes to subsystem .
equipmant furnished to the W. =107A-1 Program by Associate Contractors
shall be the responsibility of those Associate Contractors, However, it
shall be Convair's responsibility to make timely integration of all changes

0.5.6 It shall be Lockheed's Fesponsibility to coordinate with Convair -
all design engineering and installation of equipment that could affect the
operation of either the Atlas booster or basic test facility at Vandenberg
AFB : L

0.5.7 Lockheed, as Weapon System Contractor shall be responsible for
overall conduct of the Samos Program under tlu' direction of the AFBMD,

0.5.8 Lockheed ahall be responsible for Providing to AFBMD, in suitable
form for the generation of booster guidance oquations, the overall closed-

loop (guided) reference trajectories from launch of the Samos/Atlas vehicle
to orbit injection,

ficient data as required for determination of the reference trajectories,

ouch as weights, pro sion data, cte..helndh.dn tolerances and
m-mﬁongm:::. dp

0.5.11 Lockheed shall be nql»min. to the AFBMD test controller for
the conduct of the Samos vehicle emnumm.mm count.
down procedures developed jointly by LMSD and Convair and approved

0.5.12 Convair shall be responsible to the AF'BMD teet controller for
the conduct of the Atlas booster countdown in accordance with the count-
down procedures developed jointly by LMSD and Convair and

by the Vandenberg AFB flight test working group. ltatnytlmdnrh.
the countdown the Convair test conductor detects a condition which would

preclude achievement of test objectives, this condition shall be reported
to the AFBMD test controller for re .
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Atlas po Procedures
shall be followed for other documents which require 5 coordinated effors,

Fequirements of the Atlas booster, Convair ghajy be responsibie for the
reduction of data obtained from the toloumorin. osquipment carried within
the Atla booster. :

0.5.16 Lockheed shall pe responsible for &ma'-u.g design criteria for

the launch complex at deenberg AFB. The criteria shall pe Coordinateq
with Convaiy by Lockheed,

0.5.17 Lockheed shall pe Tesponsible for the installation and checkous of :
all launch Complex GSp Unique to the Samos vehicle, oxc for blockhouse.-
to-;cnod cables which shall be furnished to Convair b):l-od:h?:od and installeq
w L)

nvair,
0.5 18 Convair esponsible for the detail scheduling of WS-107A-1
complex Activities in¢) din 8 Program activities thee e
c€oncurrent] _ o S
0.5. 19 Lockheed shall be the launch complex manager,
0.5.20 ed shall pe responsible for the integrateq Samos/Atlag
Ster countdown . Ompletion of the integrated -

Matuals, Upoy ¢ [ count
down Manualg, they will be submitted to the ATBMD flight teet working
8TOUp for review and approval,

2-1-4
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1.1 Mana ement, Contractor Management of the Samos Program shall
be establ] h sfy the '

l.2.1 bevelom. el;t and Integruion

l.2.1.1 Ses, Studies Coordiuuon. The Contractor shall perform
lngia«ring and operational” y8es, system design studies, modification

design and engineering liaison, Production coo
technical Support for the System integration of

l.2.1.2 Advanced Pluuung.' The Contracioé shall be Fesponsible for
dovclz'pin * @Stablishing, and mtmng the Weapon System Development

§oment procedyres for investigation
the

8 Program; for per-

lotming Studies of Weapon system concepts, foyr defining Preliming ry oper-
ational Soncepts and Plans to form a logical datum for system design
criteria, ang for hvostigating alternate Applications of the Samos system

and itg dcrimlvu. The Tesults and Fecommendat

shall be Teported to AFBMD, »
1.2, 1;3 Geophysical Environment Subsystem

ions of these studies

J

1.2.1.3, 1 T, Contractor shall determip,, 2nd provide the followiy

information ¢o the Geophysics Research Direct

g
orate, Air Force Ca.mbridgo

Research Center, through the wS-1171 Weapon System Project Office:

2-1-5
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a&. Requirements for geophysical data and design criteria,
including justification for all such requirements _ '

, The order of priority for geophysical data and design
criteria which will most effectively meet the requirements for system
design and development,

\é. 2.1.3.2 The Coatractor s » with the concurrence of the Weapon

yStem Project Office, provide to the Geophysics Research Directorate
thc\necc’uuy facilities, telemetry channels, Power source, vehicle

The Contractor'

liaison with the Geon sics Research Directorate to insure timely
exchange of requirem information,

1.2.1. 4 Snb%-tem' I Interface. To insure optimum design and :
developmaent of the 08 System and the proper meshing of applicable
portions of the collection control sygtem and of Subsystems & and ¥ with
Subsystem I (the Data Processing stem), LMSD the Prime -
ntractor for Subsystem I shall ¢ ® to make arrangements for a
sufficiently full and timely flow of inﬁomium from each project to the
other and from each set of subcontractors to the other, as their work
affects the interface areas, They shall Jointly arrange orderly means
to bring to 1ight any divergencies between the two parts of the total pro-
gram, to effect the best Possible compromises as they are needed, and
to refer to the Goverament Contracting Officers (LMSD to BMC and
Prime Contractor Subsystem I to RADC) for decision on any questions
which cannot be Tesolved by agreement, They each shall be responsible

for maintaining constant vigilance of the interface areas and the timely

Or actual problem areas, or Areas of omission by either group which
would affect the overall System capability., It shall be the intent of the
Procuring agencies (BMD/RADC) to assist in the solution of interface .

problems before the problems require axbitrary decision.

1.2.1.4.1 The Contractor shall develop a 35mm to 9-1/2 inch reassembly
printer in accordance with LMSD-445883, * pecification for Reassembly

LOCKMEED AIRCRAFT CORPORATION _-S—EGR'E_T_ mssuus sad SPACE DIVISION
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Tactor shall follow the Procedures of Appendix Ato LMSD-445723,
;R Pr&g:am for Satellite Systems, ' dated 15 September 1959,
o insure

rdanc wlthA!‘BMSBlM dated 17 N 1958, incb.
acco e - . od 2 4 »
all 8 through 7 August 1959, ag dcnnod".:bﬂ:. schedule Il:fn‘
Feport submittal of thig contract except for the fouo!_rlng deviations: °
S Standard sise 8 {nches 1, 10-1/2 inches or the alternate
g:: 8-1/2 Rl:_chu by 11 inches for C::trm Status Reports, Technical

inclosures may be used as necessary, cilic deviations may be required
for LMSD Teports where the content of tl;‘:. report {n p y large charts,

2-1.7
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. _The following reports shall be submitted monthly, under
one cover, (LMSD/ 2800) in Accordance with Paragraph 2, Chq.sur I,

 of AFBM 58.1 Exhibit:

(1) Program Progress Report
(2) Facility Progress Report
(3) Production Analysis Report
L. The following reports shall be submicted monthly, under
g;‘ g:tv:or. in accordance with Paragraph 2, Chnptor I, AF:M 58.1.
(1) Punding Status Report
{2) Manpower Status Report .
one cover, sn’.’éi;‘:a"fnf:ﬁ&’%?:.:ﬁi’a"i Chtprer 1 A
(1) Program Progrin Report
(2) Facility Progress Report
h.  The following reports shall be submitted quarterly, under

one f‘avcr. in accordance with Paragraph 2, Chapter I, ATBM 58-1
- Exhibit: : .

{1) Financial Status Report
(2) Manpower Status Report

L3 w&%

1.3.1 Human En gering. The Contractor shall conduct human engineer-
ing activitles In accordance with Paragraph m B, Tab 5, Section 1,

QPRI and Air Force Personnel phasing schedules for the operationa]
Program; provide data as required for the development of technical manuaile
and training standards. .

LOCKHEED AIRCEAFT CORPORATION —SEGR‘E‘T_ MISSILES eed SPACE DIVISION
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the Samos Research and Development Program as agreed with AFBMD;
conduct on-site analyses of training, training devices/aids requirements,
personnel proficiency analyses hecessary for Samos researck and develop- -
meat manning; study the foallbmtyolluh' simulation techniques for
Samos personnel; develop suitable techniques and oquipment to dev.
maintain, and evaluate Samos research and dOnloﬁcnt personnel pro-
ficiency; assess the implications of developing an Force instructor
capability during Samos Research and Development Program, , .
1.3.4 ™ Manuals and Jo ds. In accordance with Paragraph IlI E,
Tab §,° » the Contractor de Utility (Class II) and Interim
(Class IT) manuals; provide coaventio or specialized job aids to ensure
personne] proficiency; test and oevaluate the provided manuals and Job aids
surveillance of manual uges to ensure that graphic materials
provided for Interim manuals will be suitable for the production of static
and/or animated transparencies, o

1.4 m.g Test lnd Operations

l.4.1 Flight Test Planning and Evaluation, The Contractor shall prepare |
test plans % establish overall requirements for Samos flight tests at
.:'::donb.r. AFB. Flight teet data shall installation

be prepared for each
shall be kept current, and shall consist of the hnovu‘
TIILE REQUIREMENT = sumMgTTAL

Dmud&apjsort for each portion 1 year prior to initial

Requirements of the program launch of each portion
Systems Operation for each portion 6 months prior to initial

Plan _ of the program launch of each portion
Flight Termination for the entire 6 months prior to first

System Report program launch A
Detailed Test for each flight . 90 days prior to launch

Objectives
System Test Directive for each flight 30 days prior to launch
Range Safety for iach flight 30 days prior to launch

Trajectory and .

Analysis Report :

2-1-9
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Preliminary Count- for each portion 6 months prios to first
down M&Xal of the program launch of each portion
Final Countdown for each flighe 15 days prior to launch
Flight Test Directive for each flight 30 days prior to Jaunch

Pad Su’oty Report for the entire 30 days prior to first

; . program launch

Preliminary System  for each Qight 710 days after launch
Test Report ' . :

Launch pPag Samage  for each flight 7 daye after Jauncy
Report . S

Final Launch Report for each flighe 15 days after launch

Performance for each flight 30 days after launch
Analysis Report :

stems Test Evaly- for each f1} 43 days after launch and

s’mou Report _ ot very 30 days thereatter

v ~ during active orbital life

Systems Teost Evalu- for the entire . Semiannuall y; 45 days
ation Summary program after end of June and
Report ' December of uch year

1.4.2 Launch Base,

l.4.2.1 Facilities Design and Mo The Contractor shan develop _
design criferia ang monitor Ecmty ?'c‘ﬁ‘p and modifications to Government.
furnished facilitieq included in Paragraphs 1,4.2,2 and 1. 4.2, 3 Toquired

to support the Samos Program, ' :

1.4.2.2 Activation, The Contractor Muﬂmmmllmh

the facilities described in Tab 4, Section ], In Support of the activation
effort, the Contractor shal] conduct modifications, Assembly, and check-
out of ground systems and facility tegt vehicles; Teceive, Operate, main.
tain, and calibrate-all GFE and GFP as Tequired; and provide engineering

LOCKNEED AlRCRAFT CORPORATION S E e Ii E l MISSILES eai SPACE Division
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facility maintenance

Ciﬂid h Plrl A m.czp T‘b l. &Cﬂon'l.

in lnppog :‘:hthc launch plan for the R_&Du;hus

hownla‘r;'b& Section |, w.l::hemuu .

omplished he Cou:actor. Aster approval
Pment installati

on oy

aApproval AFBMD
ent., . ’

14, 3 stem Ground and Fli est Data Reduction, The Contractor
shall pe orm Teduction of lori 8 vehicle angd
Payload system, gTound tests a¢ Santa Cryg Test Base and flight test
Programs, Local facilities for the reduction of metric data shall be
utilig maximum :

- The

Contuctor

sxtent practicable, _
shall operate and maintain logistic

Support for llit test operations of the Sumo-.l’rognm 48 specified
n .

1.4.5 Control Genters

l.4.5.1 .l‘acmuo_o Design and o

design criter monitor
furnished facilities included
Samos Program.

LOCKkmeED AIRCRAFT CORPORATION

facility design ud modifications ¢. Goverament.
in Paragraph ], 4, 5.2.1 required to support ’

2-1-11

_-S'EGRH ‘ MISSILES ond SPACE DIvision



Py [N ] [ =) ] [~ -2 ]

Y ) [ i

S E e R E:F : LMSD-445160-B

1.4.5.2 Activation and Operation

1.4.5.2.1 Yandenberg Control Center, Vandenberg AFB.

1.4.5.2.1.1 Activation, The Contractor shall activate the Vandenberg
Control Center specified in Paragraph III-C7, Tab 1, Section 1, up to
the time of first launch, for the required monitoring and coordinating
support of the Development Control Center. During the period of activa-
tion, the Contractor shall provide routine facility maintenance; and shall
accomplish minor facilities modifications, after

AFBMD
where necessary to provide equipment installation or operation Impﬂ;m

1.4.5.2.1,2 Operation, The Contractor shall operate the Vandenberg
Control Center specified in Paragraph III-C7, Tab 1, Section 1, after

the time of first launch, for the required monitoring and coordinating
support of the Development Control Center. During the period of oper-
ation, the Contractor shall provide routine facility maintenance; and shall
accomplish minor facilities modifications, after approval by AFBMD,
where necessary to provide for equipment installation or operation

improvement.

1.5 General Ma=ufacturing

1.5.1 Tooling and Special Test Mu -

1.5.1.1 Vehicle ent. The Contractor shall provide Tooling and
Special Test Equipment, including jigs, fixtures, and special test equip-

‘ment necessary to fabricate, assembls, and check out complete flight

vehicles at a flight vehicle delivery rate of two flight vehicles per month.

1.5.1.2 Ground ent, The Contractor shall provids Tooling and
Special Test ﬁx_ijpmm. including jigs, fixtures, and special test equip-
ment necessary to fabricate, assemble, and check out complets
equipment. ,

-1.5.1.3 Tooling and Special Test Equipment Maintenance, The Tooling
and Special Test Equipment maintenance spe agraph 1, 5, 1

shall be maintained by the Contractor, Modifications to this tooling and
special test equipment shall be accomplished to effect authorizsed vehicle
and ground equipment configuration changes.

1.5.2 Manufacturing Aid {Mockup) and Display Model

1.5.2,1 Vehicle, The Contractor shall construct and maintain to the
latest vehicle configuration a manufacturing aid (mockup) in which the
external envelope of all airborne subsystems, as applicable, shall be

2-1-12
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. Simulated, Any display models required for development of the Samos -

Program shall also be furnished. The Contractor shall construct and

ness. The ¢ simulation vehicle shall utilize rating components,
interconnected by the vehicle cabling specified for the given configuration.
Vehicle dynamic simulation test oquipment, subsystem and

1.5.2,2 Ground gng_mn. The Contractor shall construct, as necessary,
all mockups, sand table models, scale models, and display models of '
Support equipmert required in the development of the ground equipmaent
complex of the Samos Program. A .

1.5.3 Manufacturing Services

1.5,3.1 Vehicle and Ground ﬁuﬂ%ﬂ. In support of the effort described
in Paragraphs 1.5, 1.1, I.5. T, v subsequent hardware paragraphs,
the Contractor shall provide such services as production

control, tool and vehicle planning, process engin eering, and manufactur-
ing area engineering required by the Samos Program. '

2-1-13
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required by configuration changes, flight objectives, and/nr experimental
Ght test data. The major areas of effort shall be concerned with the
design of airframe structures, equipment installation, Pressure vessels,
and propellant tanks, The Contractor shall investigate the application of
the increased Propellant carrying capability (for restart) developed in the
Discoverer Program with the view of utilizsing this capability to improve
8 vehicle performance for optimum accomplishment of the Samos
mission. The results of these investigations will be reported to AFBMD,
In support of the development effort, the Contractor shall provide techni.
cal direction; perform structures analyses, asrodynamic, asrothermal

evaluation,

2.2.2 Hardware

2.2.2,1 and Assembly, .m&dm:lmm.
material procurement, Eiﬂmn". and assembly of sufficient sete of
sirframe subsystem components to support the delivery schedule for
vebicles, Tab 2 of this 8ection, , :

2.3 Sungltm B
2.31 Dovolomcnt

2.31.1 Analyeis and Desi mCouu;urMMdcthMl
vehicle propulsion E-yum defined in Tabs ] and 2 of Section 1, and
develop and integrate modifications required by configuration changes, .
Qlight objectives, and/or experimental flight test data. The Contractor

investigate the Spplication of the restart engine developed in the ,
Discoverer Program with the view of utilizing this capability to improve

& vehicle performance for optimam Accomplishmaent of the Samoe
mission. The results of these investigations wil] be reported to AFBMD,
In support of the development effort, the Contractor shall provide technical

direction and monitoring of subcontracts efforte; and ) of an
ordital velocity adjustment System. The Contractor shall conduct feasj-
bility and design studies for state-of-the-art subsystem develo to

Provide progressive improvement of reliability, capability, and operational
simplicity, .

2-1-15
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2.312 The Contractor lhnmpun. conduct, and analyse
results Qualification, and inspection testing of Propulsion
subsystem components required by the Samos Progrun._

2.3.2 Hardware

2.3.2.1 mmuéhcﬁg. mwxmnm.
" material Procurement, uuluuublyo{mm sets of
propulsion subsystem

components to support the delivery schedule for
vehicles, Tab?onuc&cuon. h -

24 Shorwenc
2.4.1 Developmant

2.4.1.1 ﬂ%‘“ and Design. The Contractor shall Provide the vehicle.-
borne ‘POwer subsystem for the Samos P:omdnﬂudh‘rab-l

- and 2 of Section 1, decbpmm.mm- required

by

confl ation changes, f14 bjectives, and/or experimental f1i test
m";u- r“pou:;am, mgl::i:n and development ottho':nput. :
'.ud. 'ﬁh‘ hm... hlchldin' “M m. "W =
mm. 22d preparation of an electrical lehomaa.:dhmotthnua"o

ground rt equi
Table I, ruz'mx.mumumm ' SDeTgy sources,
the Conucgeg shall develop longer-life sources as lo.ll:z-: e

2.4.1.1,1 er, m%mrlhnd”dopnhrmn
plies to or replace batteries, ada; OF revising similayr P
designs ved under the MIDAS Program., yais and testing shall
be conducted to establish at the earliest possible date the reliabilicy,
environmentsl eadurance, and vehicle compatibility of such supplies.

more Sously met with solay Power, nuclear power alternatives
shall be pursued. . Iz conjunction with the Atomic Energy- Commission

. and its contractors responsible for developmaent of space auclear auxdliary

POWer under the SNAP Program, the Contractor shall plans for
SNAP )

LOCKHEED AIRCRAFT CORPORATION —_S'EG'R'E'T_  MSSILES ad SPACE DIVISION
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essential for nuclear operations shall be identified and, upon AFBMD
approval, architectural and engineering work shall be initiated. R is
not intended that specialised vehicles or facilities be constructed, how-
ever, until the competitive status of solar and the several auclear er
approaches have been more clearly established and until ca.lfo'

. specifically
authorized by AFBMD. Following are the SNAP units to which this work
statement applies: _ B -

2.4.1.1.2.1 SNAP X
2.4.1.1.2.2 gNAPRR
2.4.1.1.2.3 SNAPIA

2.4.1.1.3 Fuel Cell. 'Fuel cell systems offer marked advantages over
batteries in specific energy capacity, and over solar supplies in unit

i
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power subsystem components required by the S8amos Program.

2.4.2 Hardware

2.4.2.1 Fabrication and Ass s The Contractor shall provide mate-
rial procurement, fabrication, % assembly of svfficient sets of suxiliary
power subsystem components to support the delivery schedule for vehicles,
Tab 2, of this Section. '

2.5 Sungltcm D _
2.5.1 Dmlomnt .

2.5.1.1 Analysis and Dasi The Contractor shall rovide the guidance
and flight control subsystem for the S8amos Program :nnnod in Tab 2. of
Section 1, and develop and integrate modifications required by configura-
tion changes, flight objectives, and/or experimental flight test data. The
Contractor shall provide techanical direction, monitoring of subcontract

and associate contract efforts, and Haison and coordination with other .
subsystems to insure Proper designh interface. In support of the develop- -
ment effort the Contractor shall: {1} conduct feasibility and design studies
for state-of-the-art subsystem development and modification and provide

LOCKHEED AIRCRAFT CORPORATION % MISSILES end SPACE DIVISION
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progressive improvement of reliability, capability, and operational
simplicity such as: replacement of rate gyros with rate circuits, sub-
stitution of hydraulic motor/ unit for the electro-hydraulic unit,
repackaging of the computer, modification of the flight control
slectronics to insure proper control system dynamic zesponse; (2) moni-
tor and support the associate contractor in developing an orbital reaction
wheel attitude contro} system and perform the hecessary engineering
to integrate this device into the Guidance and Control Subsystem; (3)
monitor subcontractor's efforts in the of advanced com-
ponents such as: the horizon sensor, velocity meter, and the reaction
wheel orbital attitude contro} system; (4) provide necessary readout
equipment for orbital atti..de information; and (5) monitor the develop-
ment of the guidance equations for booster guidance and insure the proper
guidance interface between booster and satellite vehicle.

2.5.1.2 Test. The Contractor shall direct, scordinate and/or conduct

.develo ot, qualification, hmcauuducmulﬂnj of the
v Ndanz?:nd flight “cu"x; subsystem components required by the Samos _

Program in accordance with applicable specifications and procedures
;l listed in Guidance and Cont:g:‘&bqnm . lnnol_

2.5.2 Hardware

2.5.2.1 Fabrication and Assembly. The Contractor shall provide
materiil procurement, fabrication, and assembly of sufficient th:‘::n of

dance and flight control subsystem components to support very .
::‘hcdulo for volilil:lu. Tab 2 of'y this

2.6 Subsystem E
2.6.1 Develom'ent

2.6.1.1 Analysis and Desi The Contractor shall de the visual

reconnaissance subsystem ior the Samos Program d in Tabs 1

and 2 of Sectionl, and develop and integrate modifications required by

configuration changes, flight objectives, and/or experimental flight test

data. The Contractor shall provide technical direction, monitoring of

subcontract effort, and liaison and coordination with other subsystems
insure proper design interface. . .

2.6.1.1.1 Vehicle Reconnaissance The vehicle-borne and
ground equipment shall be designed % Hln maximum compatibility with
all planned visual Teconnaissance payloads. The vebicle equipment des-
cribed herein will be designed to meet the requirements of the specifica-

tions for the £-1 and E.2 Payloads, as applicable, and shall coasist of
the following: : :
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i

2.6.1.1.1.1 - The Contractor shall design and develop

the vehicle camera described in Paragraph I-A-1-b (1)a)(i) of Tab 1 of
s.ctio‘ ln i . . . ‘ ' -

2.6.1.1.1,2 Vehic 2807, The Costractor shall design and develop
the vehicle processor described in Parjgraph I-A-1-B(1)(a)(ii) of Fab1l
QO‘ s.ctton la ‘. . . .

A The Contractor shall dest and develop
the vehicle readout mechanism descrided in Paragraph I- =1-b(1)(a)(iii)
of Tab 1 of Section 1. ' : ' '
2.6.1.1. 1.4 Vehicle Control Transport ent. -The Contractor .
shall design and develop the vehicle contro ansport equipment des.
- cribed in Paragraph I-A-1-b( I)(a)(iv) of Tab 1 of Section 1.

2.6.1.1.2 In'n_appqrt of the development effort the Contractor llll.u

[ 2.6.1.1,2.1 'Conduct 3 study program directed tonrd the development
‘ £ 4 3) capable of providing 5-foot ground
-+ Tesolution. The uge of both film and electromagnetic recording will he
[ considered in the determination of the optimum technical &pproach.
: 26.1.1.2.2 Perform operational ang Systems analyses to determing
[ ‘ design criteria for Teconnaissance oquipment, ' ‘

[ 2.6.1.1.2.3 Establish techaica] Fequirements of the wide-band data lnk

of Subsystem H which will be testing those models and assemblies required:
_ 10:- squipment design criteria. . '

2.6..1. 1.2.4 Conduct an experimental photo program .bétln purpose of
sim

subsystem development to Provide progressive improvement of relia-
bility, capability, and operational simplicity. The Scope of such studies

will be limited to the use of photogupuc_ film as a vehicle recording
medium, -

2.6.1.1.2.6 Investigate the possible installation of & flashing lght on the -

vehicle for the purpose of improving tracking and thusg location informa-
tion. This effort will assure the use of available optical track equipment
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feconndumce subsystern components to support the dalivery schedule
for vehicles, Tab 2 of this Section.

2.8 This paragraph in standard format not applicable.

2.9 Subsystem H. No effort for this subsystem is included herein. This
effort is included in LMSD-445655, _ T .

2.10 Subsystem L. -

2.10.1 Development

2.10.1.1 Analysis and Design. The Contractor shall provide the recovery
capsule subsystem defined in Tab 2 of Section 1. In support of the develop-

ment effort, the Contractor shall perform a recovery system analysis,
provide technical direction and monitoring of subcontract effort, and pro-

vide liaison and coordination with other subsystems to insure proper design

interface. Also the Contractor shall conduct a program leading to the
development of a prototype operational system for air-to-air recovery
utilising C-130 aircraft.

2.10.1.2 Test. The Contractor shall program, conduct, and analyse
results of development, qualification, and inspection testing of recovery
capsule subsystem components. The test program shall include recovery
system component field tests, recovery system demonstrations and

tehearsals, and C-130 evaluation as pick-up aircraft using dummy capsules.

2,10.2 Hardwars
-l G T ’

2.10.2.1 Fabrication and Assembly. The Contractor shall provide mater-

fal procurement, fabrication, assembly of sufficient sets of recovery

capsule subsystem components to support the delivery schedule, Tab 2

of this Section,

3.0 GROUND EQUIPMENT

3; 1 Ground Support B uipment

3. 1. 1. Development

3.1.1.1 Analysis and Design. The Contractor shall provide the items

of ground support equipment required for the Samos Program defined in
Paragraph III-B, Tab 3 of Section 1, and listed in Paragraphs 8. 3 through
8.7, Tab 5, Section 2. This equipment shall be redesigned or modified
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as required to accommodate field conditions and/or vehicle changes. In
support of the development effort, the Contractor shall provide technical
direction, monitoring of subcentract effort, and liaison and coordination
with other subsystems to insure proper design interface. The Contractor
shall conduct feasibility and design studies for state-of-the-art subsystem

development to provide progressive improvement of reliability, capability, -
and operational simplicity. ,

3.1.1.2 Test, The Contractor shall program, conduct, and analyze re-
" sults of development, qualification, and inspection testing of ground sup-
port equipment required by the Samos Program.

3.1.2 Hardware

RN N [Qﬂg&g' and Auemhl*. The Contractor shall provide material
procurement, fabrication, assembly, maintenance, and repair of the items

and quantities of ground support equipment required by the readout portion of
the Samos Program and listed in Paragraphs 8.3 through 8.7, Tab 5 of this

Section,

3.2 Satellite Ground Control Eguiw«;t
3.2,1 Donloggcnt

3.2.1.1 Asalysis and Design. The Contractor shall provide the satellite
ground control ecuipment required for the Samos Program defined in Tab 3 -

of Section 1 and .¢ listed in Paragraph 8.8, Tab 8, Section 2. The equip- .
ment shall be redesigned or modified as required to accommodate field con-
ditions and/or changes in flight objectives. In support of the development
effort, the Contractor shall provide technical direction, monitoring of sub-
countract effort, and liaison and coordination with other subsystems to insure
proper design interface. The Contractor shall prepare and submit to AFBMD
for approval a Samos Program Communications Plan. The Contractor shall"
conduct feasibility and design studies for state-of -the-art subsystem develop-

ment to provide progressive improvement of reliability, capability, and
operational simplicity. : :

3.2.1.1.1 Yisual Reconnaissance Equipment. The vehicle-borne and ground
equipment shall be designed to have maximum compatibllity with all planned
visual reconnaissance payloads. Ground equipment, in particular, shall be -
designed to be compatible with a variety of payloads. The ground equipment -
described herein will be designed to meet the requirements of both the speci-
fications for the E-1 and E-2 payloads to the maximum extent possible and

" shall consist of the following:
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.2.1.1.1.1 und Reconstruction
Record). The Contractor shall des evelop the g _
reconstruction and Processing equipment described in Paragraph
IALb(1){a)(v) of Tab 1 of Section ] and provide primary record photo-
graphs and associated Auxiliary data to Subsystem L 'The number of
photographs and the type of the data will be influenced by & number of -
factors but will be determined under the requirements of Paragraph

1.2.1. 4. The time delay from readout of the vehicie to receipt of the
data by Subsystem I will be kept to a minimum, :

3.2.1.1.2 Vigual Reconnaissance Develo ment Effort Su; rt. In
support of the development effort, the Coatuctor shall:

3.2.1.1.2.1 Devvelop equipment, techniques, and procedures for moni.
toring and evaluating the quality of the system output to: .

&, Check system operation and compare the results with
Performance requiréments, .

b. Evaluate the results in order to eoiuidor ridul;a of
¢quipment for future vehicles. ' .

€. Provide for Programming and control of future data
acquisition cycles. _

d. Determine that the vehicle and orbit data Sccuracy is
sufficient to meet the location requirements of the system. Maximum
use should be made of data avnihblq from Subsystem [ in the perform.

. ance of the above functions.

Equipment to be used for development Purposes which does not have a
function in the operational system should be set up to handle only selected
system output. Automatic features should not be included in items which
have the "off 1ine" function of Performing system check for development

purposes. Examples of the "in line" functions which are a Subsystem 1
responsibility are:

a. Roauc_mlbly of the primary record photographs .

b. Rectification of photo&nplu to vertical or grid system.
€. Reading of time and attitude Irom'tho"primry record.
d. Ground check Point positioning of collected data.

3.2.1.1.2.2 Develop or adapt from existing equipment such photographic
viewing, processing, and handling equipment required to perform the
ground processes existing within Subsystem E. '
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3.2.2 Hardware

3.2.2, 1 Fabrication and .Aumbl . The Contractor shall brovldo mate-
rial &

Procuremant, on, assembly, Munuco. Tepair of
the items and q tes of the satellite ground control ont required
the Samos Program and listed in Ta) S of this Section,
4.0 SPARFES

4.1 Vehicle uipment, T, Cmuct[n shall provide vehicle equipment
Spare parts q 83 sufficient ¢o support tlumgln test Program of the

t
Samos Program. Spares lists Will be generated 48 2 result of the logistics
offort described ia Tab ¢, Section |, . '

4.2 Graund Equipment, The Contractor shall provide ground equipmens
pare parts E'i qﬁmu sufficient to Support the fight topt Program of
the Samnog Program, Spares lists wil] he gonerated as a regulr of the
logistics effort described in Tab §, Section . -
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6.0 SUMMARY oF ITEMS TO BE FURNISHED

LMSD-445160-8

The following items shall be furnighed during the contract period from
the completion of the Samos portion of Contract AF 04(647)-97 through
31 March 1961, except as noted otherwige, e

6.1 The Contractos shall complete fabrication and .tutin" and make con.
structive de ivery of the following satellite vehicless to the extent herein
Specified. - ‘ : _ . T

61,1 ;liﬁm Test Vehicles, l‘light tust vehicle schedules are shown in
Tab 2 s ent, are referenced below in Separate sequences
for the Samos e .

ocum
Program,
6.1.1.1 Readow Scrfu .
6.1.1.1.1 Seven flight test vehicles 5

hall be dmvord to fauub{rg AFB
and expended in flight tests, S _

6.11,1.2 One flight test vehicle (FTV 8)

shall be forty.nine percent
through launch base operations.

6-1.1.1.3 One flight test vohiciq (FTV 9) shall be ninety-five percent
thro

ugh modification and checkout Operations at the Contractor's facility
'atSmyva.lo. . . L :

6.1.1.1.4 Four flight test vehicles shall be in various stages of mangy.-
facturing Completion at the Contractor's facility a¢ Sunnyvale; Frrv 10
shall be 75 percent through fina} Assembly operations; FTV 11 shall be
100 percent through lubuumbly operationg*s;

: FTV 12 shaly be 25 percent _

and FTV 13 gha)} be 20 percent through fabrication

A oporltiogi”!.
6.1.1.2 Recovery Series - ST ,
6.1.1.2.1 One flight tant yehicle (FTV 1) shall b sixty-five percent
thr;ugh modification and checkout Opeérations at the Contractor's facility
&t Sunayvale. ' : e .

$Satellite vehicles are defined herein to be inclusi
tural ¢}

ements, al] vehicle-borne equipment elemients eXcept vehicle-
borne ¢ommunicationg squipment, and Spare parts therefor which are
deemed necessary by the Contractor for the fulfillment of the various
flight missiong 38 presented in Tables I and II, Tab 1 of Section 1, or
for the attainment of non-flight objectives of the developmental test
programs. : '
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7.0 GOVERNMENT -FURNISHED EQinmar » FACILITIXS,
sn?x_cm = | o e

The Government shan furnish equipment in accordance with Paragraph
7.3, and facilities, and untco?:o dncrlbod lm-dp:

7.1 The following Government-furnished facilities mnb. required
mmuqnnabuuruay._.h'm.umu;w * reired

& Vandenberg AFm Missile Assembily 'nuw.." ing - Complets as s
permanent facility § & o :

d. Eaginsering and office ePece, plus neces office furniehings
ndoqupncuuln‘oitn - ’h. uid : s

¢. Outdoor storage ares at all l;(ul

L Hna_rd storage ares at al} sites

&  8hop and laboratory space, plus necessary machine and portable
tools, laboratory and t material ont,
and Recessary lr:ttdha 'e':‘?.m.’?r“' rg m.m“ C'Id - .

L WADC eavircamental simutator . -
L Sandia large centrifuge '

7.2 The following Gonrmm-h:iltm uMco; lhn bo équrcd at
the Goverament mumoohl’numph‘l. | I ‘ _ .

a. hﬂmtrwmﬁlﬂmm-

b. Use of military bese OOMG.O'O.—.M cvdhbl..“ . and in
8ccordance with DOD p?uq 48 of 1 July 1959, guch a8 mess,
oational

guard 4
facilities, Wilities, fire protect;
au:ud. 4ad major maintenance services buildings, §rounds, and -
utilf o8, . *

€. 8hipe, boats, sircraft, ‘and related oo nqdr od in T -
Support of ntovory Operations on ufcury_ c::::m.“ .

&-4-1
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8.0 GROUND EQUIPMENT.
8.1 The following items shall be used in development of the satellite

vehicles and/or developed for use in support of checkout, transport, -
launch, and control operations, _ L.
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