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FOREWORD

l This revised document up-dates the LMSD proposal of 15 May 1959 for .
~ the Sentry Program. Incorporated are the various changes, revisions, -
l - and corrections to the program initiated since the original issue. ) : '}

[

The information contained in this document comtimtés the definition
of the Sentry Program. : . : :

- Section 1 sets forth the objectives of the total Seatry Program, and
therefore, is not confined to any specific funding period. These ob-
jectives, 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 launch plan. - 1

Section 2 presents the work statement for that part of the total Sentry b

Program to be accomplished during the period between the completion - 4

- . of Contract AF 04(647)-97 and 31 December 1960. This section con- .
. sists of the statement of work, schedule, summary of items to be _ 1

furnished, Government-furnished items, and ground equipment.

[ - " The Sentry Program designation has been changed to Samos; however, 3
' in order to expedite this document, this change has not been made
herein. : ‘
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SYSTEM REQUIREMENTS

BEERTS

L. SCOPE

A. GENERAL. Thercquitemﬁnti for the Sentx".y; Progra_dn. nsing‘
Agena vehicles as the carriers for reconnaissance equipment, are

" established in this tab. The development program and overall opera-

tional chrracteristics of the system may be described as follows:

T

1. DEVELOPMENT PROGRAM

a. The Sentry Program shall provide a satellite recon-
naissance system capable of obtaining reconnaissance information which
can be integrated into the USAF intelligence data handling system and
disseminated to operational military agencies. The Sentry Program,
employing orbiting satellites composed of Agena vehicles and recon-
naissance payloads, shall provide surveillance of the entire Soviet

"complex, enabling evaluation cf Soviet intention to attack. 'rim.lineai

of receipt of the intelligence information with daily reconnaissance
coverage of high resolution is the ideal. In consideration of the require-

‘ment for earliest availability of the Sentry system, the engineering

progression and Air Force acceptance shall be from the lesser to the’
greater resolution. The research and development effort shall be -
directed toward providing equipment which shall permit the following:

(1) Coverage of world-wide areas #-ﬁtéjrgut

(2) Detecting new and hiterto unknown targets

(3) Determining electronic signal characteristics

T (4) Locatinj and vcfftying ﬁ;jetl and defenses

WL
TR

(5) Collecting data oa technological progress -
t6) Evaluating milituf.'y"aad inducfrﬁ.l 'c._trength
(7) Monitoring electronic emissions T

{8) Observing enemy build-up ilidiqaﬁons _
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{9) Evaluating attack capability
(10) Assessing damage from high-iiel_d. wéapbns
(11) Reconnoitering military mow.lc.‘n:xen_u o
(12) Locating naval forces t'hrm.nghoﬁt- the world.

b. The Sentry 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
Capanis if mccting ctuted system requirements. The original design
and subsequent development work shall endeavor to keep the basic system
design as flexible as possible to provide a relatively rapid reaction to
changing requirements. The development 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
provid. a reconnaissance capability of two modes: readout and recovery.

(1) Readout T

(a) Visual Reconnaissance: The reconnaissance
equipment jor the visual reconnaiesance readout portion of the Sentry
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 addition to the
satellite-borne equipment, related ground-based equipment shall be
required to take the output of the satellite-borne data link and reconsti-
tute 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 21 mile with respect to the North American
Datum. Future consideration shall be given to the development and use
of electrostatic sensors and high-resolution television in conjunction with
magnetic tape storage. The vehicle-borhe and ground-based equipment -
shall consist of and be capable of the following functions: . .

. (i) Vehicle Camera: A steerable reconnais-

sance camera with a film supply shall be capable of providing photographic
coverage for the useful reconnaissance life of the vehicle. Means shall

i ;5’.-'“' Wit . . ' W R i
B 'y _"J*s“_.. ‘:'i"p{’:‘, .‘ .
LOCKHEED AIRCRAFT CORPORATION a ID , - MISSILER aad, SPACE DIVISION

-4 v

oo b Mt @ e



bumy b St g

ruad s

Sy

e I A et e B o DY O

B2 e e

[ |

o vhe

L
s B

- LMSD-445160A

be provided for focus adjustment and exposure control by command sig-
nals {rom the ground stations. The film-drive mechanism shall be

Capable of being controlled by the programmer on the basis of command
signals originating from the ground. A means for indexing the film with
tir-base information shall be included to assist in providing positional

 accuracy to £1 mile for the overall system. The camera will operate

on an intermittent basis dependent upon orbital period and orientation;’
Tre film supply shall be sufficient to meet the reconnaissance require-
ments plus serving as leader when required, - .. .

- (id) Vehicle Processor: Aﬁbrmhl_-speedl -
low-speed 70mm film processor together with its associated equipment
shall be capable of processing and drying the film in the satellite vehicle.

(iii) Vehicle Readout: TiL¢ veliicle reacout
mechanism shall, on receipt of command signals. be capable of scanning
the processed film and gencrating an output signal from the video ampli-
fier compatible with the reconnaissance data link, "The composite video
signal output of the readcut equipment snall include synchronizing, blank-
ing, and other information as required to record and process the visual
data on the ground. oo e o

(iv) Vehicle Control and Transport Equipment;
The control, transport, und storage equipment shall be capable of exe-
cuting the command signals provided by the vehicle programmer and’

- command control communications. The functions to be executed shall

include, but not be limited to, maintaining correct image motion com-
pensation (IMC) in the camera and supplying programmed or commanded
changes to IMC; exposure control and focus operations; film transport
functions from the camera through the readout device: operation and
sequencing of the film processing and drying; monitoring performance

of the readout equipment; and control and sequencing of payload gimbaling
mechanism. : . R O

(v} Ground Reconstruction Equipment and
Monitor (Primary Record): The ground photo reconstruction and proces-
sing equipment shall be capable of converting the video signal received
from the data link into Photographic form and of monitoring the vehicle
readout and ground reconstruction equipment, The primary record
formed in th'e above dperation will contain the recuasaissance image plus
the auxiliary data, and the monitor will provide the means for check
the performance of critical components in the system and for initiating

. command control of the process

1-1-3.
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v {b) Ferret Reconnaissance: The ferret recon-
nzissance portion of the Sentry Program consists of the satellite-borne
e uipment required to collect information from radiation in certain
selected regions of the electromagnetic spectrum, to store this infor-
mation, to filter or index it as may be necessary, and at the proper time
to convart the stored information into an appropriate electrical signal
for transmission to the ground. Ground-based equipment shall be required
for inflight calibration and vehicle equipraent adjustment; engineering
evaluation of vehicle equipment performance, and transmission of recon-

naissance, calibration, attitude, and time Information to the data proces-
sing activities. . | C. .

v ) (2) Recovery. The recovery portion of the Sentry
Program shall provide a payload which will be designed to obtain high-
s&zilulion photographic reconnaissance and shall be capable of achieving
5 foot resolution. The data shall be returned to the earth in a recovery
capsule ejected from the satellite vehicle. ’ D )

2. OVERALL OPERATIONAL CHARACTERISTICS
— e N A WIARALIERIDIILS

a. The Sentry Program shall utilize satellite vehicles,
modified ICBM boosters, launch facilities, tracking facilities, .and a
complex communication and data processing network with. related facili-
ties. The ICBM booster provides the primary propulsive power to the
Sentry satellite vehicle. Separation occurs on attainment of the proper
altitude and artitude. As the booster falls away, the satellite vehicle
continues in a self-stabilized, predetermined coast to a programmed
altitude. Orbital altitudes shall be selected according to mission require-
ments. At the tsarmination of the coast phase, the satellite orbital boost
engine activites, supplying the orbital velocity increment required to
establish a substantially circular orbit. The internal controls shall then
orient the vehicle to the proper attitude. The most common orbits shall
pass within a few degrees of the poles. The vehicle shall complete a
revolution of the earth at approximately 94-minute intervals. Because
the orbit is essentially fixed in space, while the earth rotates inside it,
successive passes over the earth's surface will be displaced slightly
more than 22-1/2° at the equator. This offsetting will permit a single

vehicle to observe the entire earth in a total time period which déepends,

in part, on the width of the swath observed; -

. b. Tlie satellite vehicle equipment uied in the readout
portion of the Sentry 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 Sentry ground receiving station,

the vehicle shall, upon command, transmit the recorded data. These

1-1-4
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data will be received, processed, and transmitted to the using agencies .
Useful operations will be terminated when air drag changes the o bit
sufficiently to prevent operations, or when either the electrical power
supply is exhausted or a failure of equipment takes place. Expected

useful life for early versions of the readout satellite vehicle 18 about

10 to 30 days. E:pected useful life for later versions of the readout
satellite vehicle is more than a year for ferret recoanaissance equipment -
and 3 to 12 months for visual reconnaissance equipment.

¢. The satellite vehicle équipment used x;: the recovery
portion of the Sentry Program shall be programmed to provide high-
resolution photo reconnaissance of specific arcas of interest. For

_ positioning the satellite vehicle as required to obtain data on specific

areas of interest, the orbital period may be adjusted by ground command
during the high-resolution flights. Upon recovery, the exposed film ~
shall be transported to the processing and using agencies. Useful oper-
ations will be terminated upon command or upon the exhaustion of the
film or the electrical power supply. Expected useful life for the high
resolution payload is approximately 15 days. :

d. The re-entry and recovery sequence of operations

"may be initiated by the vekicle timer or by ground command. The

recovery capsule shall be ejected from the satellite vehicle and pro-
pelled in an appropriate re-entry trajectory for air-recovery in the
ocean area adjacut to Hawaii. While only over-water recovery is planned

~ herein, the satel.ite vehicle, recovery capsule, and airborne recovery

components and equipment shall be designed to allow for overland recov-
ery witkin the United States Zone of Interior if required. At the proper
altitude a parachute system shall be deployed. Simultaneously, the
recovery capsule radio beacon and light beacon shall begin operating.
Aircraft specially equipped with direction finder systems and air recov-
ery gear will detect, lociste, and accomplish air recovery of the capsule.

'If over-water air recovery fails, surface vessels, similarly equipped with

direction-finder systems, will recover the capsule from the sea with the
assistance of helicopters.

B. PROGRAM OBJECTIVES

1 REAQQQT.' The objective of the readout portion of the

_Sentr;'r Prn;gr;am shall be to:

a. Develop and demonstrate the equipmént techniques and
Procedures for launching the Sentry readout vehicles in combination with
the Atlas (SM-65) boosters '
T

" b. Demonstrate capability of attaining orbit utilizing Sentry
readout vehicles in combination with Atlas (SM-65) boosters

1-1-5
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c. 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

) . . RIS - ‘} .

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

e. Develop the equipmén_t for and demonlfrato the capa-

bility of the orbita! attitude system to meet the needs of the readout portion
of the Sentry Program ' '

: f. Develop and demonstrate the c’qﬁipt_zicnt. techniques,
. and procedures for ground-based acquisition, tracking command, and

data processing and reconstruction for system control and technical
evaluation '

g. Develop the equipment for and deinomt_nte the incre-
mental orbital period adjustment tr.chniques ST T

h. Demonstrate system operating ,tecl‘m_iqu.el and procedures

i. Develop the equipment for and demonstrate the capability
for utilizing solar voltaic collector auxiliary power in satellite reconnais-
sance vehicles : - ST '

- Jjo Carry out research leading to the development of all..
electronic visual equipment suitable for satellite reconnaissance

k. Develop visual reconnaissance equipniut capable of
$-foot ground resolution :

1. Develop the capability for utilizing high-energy battéry
auxiliary power in satelite reconnaissance vchicles .’ i .

m. Dcvélop ti.» capability for utilizing nuclear auxiliary
power in satellite reconnaissance vehicles o

n. bcvelop the capability for ext,end'ing. the coverage of
the ferret reconnaissance equipment to include the electromagnetic
spectrum from 30 to 300,000 MC/S L

0. Asscas feadback information from the data user t~ the
satellite ground control system for design improvemnent and system | untrol.

LOCKMEED AIRCRAFY CORPORATION \-S‘E'e'R"EL MISSILES end SPACE DIVISION
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p. Consideration will bc givea to the applicatiou of dual-

| burning engine capability and optimized propellant-carrying capacity,

developed in the Discoverer Program, to the Sentry vohicle in order to
provide for more diversified system capabilitiu.

" ik

2. RECOVERY. The objcctivu ol thc rccovoxy portion of the

"a. Dovolop and dunout.rit; the oqnipmcnt. tochniqun.
and procedures for launching the Sentry rccovory vchiclu in combixution
with the Atlas (SM-65) boosters o

b. Demonstrate capabillty ot amiuiu‘ orbxt utmzin‘
Sentry recovery vehicles in combination with Aﬂu (8“-65) boostcn

¢. Develop the equipment ﬁor and demonatutn thc capa-
bility of the orbital aititude system to mest the nocdl of the !lcovcry
portion of the Sentry Program e T N "

d. Develop the eqmpmmt for and dcmmututc cap-ulc ‘

~ recovery capability by ejecting a capsule from orbit, propelling it into

_ techniques

an appropriate descent tnjectory. and roeovcring it by ulr lutch

procedures

) T .
..__:v.“ s-:,-.} o :*"'ﬁs

.. . Demonstrate system opcratin‘ t.chniquu and

f. Develop the eqnipmcnt tor and dcmonctuta thc use of
the Sentry recovery vehicles to accomplish extremely high resolution
reconnnna.nce photography of lpccxfic l.rm nf interest

g Demon-tntc the lncromentd orbitni inriod idjultment

h. Develop and demonstrate the oquipmcnt. tochn_iquen.
and procedures for the satellite ground control system to provide for
acquisition, tracking, command, scheduling, recovery cnntrol. and data
processing for system control and tochuical ovalnation

f.* Assess feedback infomﬂon !rom thq dau user to the
satellite ground control system for duign imptovemcnt and lyltem control

Jo Consideration will be’ ;im to the appucation of dual-
burning engine capability and optimised propellant-carrying capacity,
desveloped in the Discoverer Program, to the Sentry vehicle in order to
provide for more diveruﬁed system clpabilitiel.

by
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C. FLIGHT MISSIONS. Flight missions shall be defined as those
goals toward which each test flight shall be planned and toward which
system development effort shall be directed. The flight missions for
the Sentry Program shall be as specified in Tables I and II of this tab.

D. ACTIVE ORBITAL LIFE. Active orbital life shall be defined
as 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 during the active orbital life period,
except that inoperativeness of equipment due to normal exhaustion of
energy sources or gas supply shall not be considered as equipment failure,

1. DESIGN CRITERIA

A. PUBLICATIONS, Contraétqr publicatio_nl.. 'tpocii'icatic;ns. draw-
ings, and other documents, with Air Force approval, shall be used in.
the Sentry Program as indicated in Tabs 2 through 6 of this Section.

11l. SYSTEM DESCRIPTION

A. TEST VEHICLES o
1. BOOST VEHICLES. Atlas missiles (SM-65) to be used in

' modified form as the boosters for the Sentry test flights shall be supplied,

together with necessary ground support units, as Government-furnished
equipment items. The Atlas configuration shall not include the nose cone
but shall include the guidance system and appropriate ground equipment
such as that used with the "D" Atlas series. The booster and ground
equipment shall be modified to make it compatible with the satellite
vehicle requirements described in Tab 2 of this Section. Booster per-
formance requirements shall be in accordance with Table III of this tab.

2. SATELLITE VEHICLE. The Sentry satellite vehicles shall
be desigaed in four basic configurations for the readout portion of the
Sentry Program ‘and in one basic configuration for the recovery portion
of the Sentry Program as defined in Tab 2 of this Section. Diffcrences
between vehicles shall consist of those changes necessary to satisfy the
technical requirements of the Sentry Program objectives. For the read-
out portion of the Sentry Program the satellite vehicle shall consist of
the Agena vehicle and payloads as follows: L

a. AGENA o
' (1) Airframe (Sub-y-tgm A)
(2) Propulsion (Subsystem B)

LOCKHEED AIRCRAFT CORPORATION S EG lE E I MISSILES ond SPACE DIVISION
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(3) Auxiliary Power (Sublylteni c) A

(4) Guid;nce and Cm'xtx'-ol (sﬁbsy.-fe;n.b')

(5) Vehicle-borne Comniﬁéigatioﬁiiﬁ?}abisyntem H).
‘b PAYLOAD e v

(1) Visual Reconnail_'n;uéc.(s.qbcysp‘n.;_ E) o

(2) Ferret Recaminme‘(&;bly;temr). .

For the recovery portion of the Sentry Pro‘rm tlu latollitc vehicle
shall consist of the Agena vehicle and payloads as follows:

(1) Airframe (Sublyl';lrl_l.A:)

e

(2) Propulsion (Subsystem B) ’

(3) Auxiliary Power ‘s“";Y'..‘.9"‘ o ..

(4) Guidance and Con:;g;&(‘saba}-fu}{ x}) o

(5) Vehicle-borne Commnnicaum (Snblyltom H).
b PAYLOAD RS 5 L
(1) Recovery Cap.ulc(s:lblyltom "I-..)u ”:* -

(@) Visud Reconmaasnsed uberoess 1.

» B. ,GROUND EQUIPMENT R

< 1. SPECIAL TEST EQUIPMENT. Special test equipment

shgil be defined as that equipment which is so specialized that its use

is peculiar to the pertormance of the inplant testing processes required
for the Sentry Program. This equipment shall include the special test
equipment described in Tab 3 of this Section. . . . .. By oono-

2. GROUND SUPPORT EQUIPMENT. Ground suppart equip-
ment shall be defined as any or all non-vehicle-borne implements or
devices which are required to inspect, test, adjust, calibrate, appraise,
§age, measure, repair, overhaul, assemble, disassemble, service,

transport, safeguard, record, store, actuate, or otherwise perform a

1-1-9
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function in support of the Sentry satellite vehicle. This equipment in-
cludes ground handling equipment, ground servicing equipment, launch
monitor and control equipment, vehicle subsystem and vehicle system
checkout equipment as described in Tab 3 of this Sectioa. :

3. SATELLITE GROUND CONTROL EQUIPMENT. Satellite

-ground control equipment shall include all ground equipment necessary

to provide for centralized system control for the launched vehicles

and for the orbiting satellites. This includes ground-based communi-
cations equipment and all non-vehicle-borne specialized equipment re-
quired to transmit, receive, check out and test, record, analyze,
process, store, decode indexed information, display, safeguard, 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 tracking equipment,

UHF data receiving equipment, UHF command transmitting equipn:ent,
payload ground equipment, ground timing and display equipment, intra/
interstation communications and data trans.aiission equipment, alignment
and calibration equipment, and miscellaneous equipment as described in
Tab 3 of this Section. T . :

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. o

2. LAUNCH BASE, VANDENBERG AFB, CALIFORNIA. All
satellite vehicles of the Sentry Program shall be launched from Vandenberg
AFB - Point Arguello. Base test operations shall include: ' :

a. Vehicle assembly | A

b. Vehicle subsystem and system checkéut, modi!ication.

¢. Countdown, monitor, and launch,

Base facilities and ground equipment will be pr.'ovic'l.e"d' ‘i‘n_niéé:'ox"d"ance
with the requirements established in Tabs 3 and 4 of this Section.

3. TRACKING AND ACQUISITION STATIONS. Seven tracking
and acquisition stations shall used for the Sentry Program and shall

be located as follows:

1-1-10

LOCKHEED AIRCRAFT CORPORATION M ' MISSILES end SPACE DiVISION

St o bg e avmable e St e

- i ke C wea
e e ealin ahe it « e o B R o e i S AN, et . b8 2o




P e R L Ll 7 O SNy IO

LOCKHEED AIRCRAFT CORPORATION -S‘EGR'E:F‘

L e o

S E c l t E I LMSD-445160A

a. Vandenberg AF B, C.alifornin
b, Kaena Point, Hawaii |
€. New Boston, New Hampshire
d. Ottuniwa, lowa '
. .,!;ox;t:St;yens. Oregon
o . Point Mugu, California
8- Kodiak Island, Alaska. L
Each lﬁtiou’ si'.ail lnvo the upabilify'éo acéuirc. track, and:command
the satellite vehicle and to receive telemetry and rcconnaisunge readout

data transmitted from the vehicle except:

: &, Kaena Point shall have no reconnaiuincc data read-
out capability .

'b. Point Mugu will be used for launch tracking and ascent
telemetry only : . ' .

" G -Kodiak Island will be used for VERLORT track“in‘ only

S Vudenberg AFB shall have added VHF telemetfy capa-
bility to provide real time telemetry data displays and recordings for
the Atlas booster during the boost phase. o oL

Facilities and equipment shall conforni to the requireménts of .'rabs 3
.and 4 of this Section. ‘ R . : A

4. TELEMETRY SHIP. A ship equipped with manually trained
antennas and telemetry receiving and recording equipment and wi‘h :
ferret inflight calibration equipment shall be used to obtain telemetry data
and to perform inflight calibration of ferret equipment. The ship shall

be stationed at appropriate position to receive telemetry data transmitted
from the satellite vehicle. The facilities and squipment shall confarm

to the requirements of Tabs 3 and 4 of this Section, o

o 5. SPACE ‘rg&x TRACKING STATIONS. The facilities of
Space Track shall be utilized to provide additional data on vehicle orbital
- position during the recovery portion of the Sentry Program. The positional

data derived from Space Track optical tracking activities shall be inte-

grated into the computations undertaken for high-accuracy determination
of vehicle orbital position. : :

1-1-11
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6. DEVELOPMENT CONTROL CENTER, SUNNYVALE.
Sentry [light test operations s e centrally controlled and directed
from the Development Control Center. The Development Contral Center
ig the hub of the communications network and is the focal point for all
Systems status and control preceding and during launch- operations. Also,
the Center, including the computer facilities, provides for centralized
system control for the orbiting satellites and centralized collection con-
trol for the sensor equipments. Such sensor control includes equipinent .
scheduling, command programming, .calibration evaluation, and integrated °
data handling. This Center shall conform to the requirements of Tabs 3
and 4 of this Section. . o : P

- ENBERG 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 ship shall
be monitored and coordinated by the Vandenberg Control Center,” Oper-
ations at the launch pad will be under specific control and directiva frown -
the blockhouse. 'The equipment of the Vandenberg Control Center shall
conform to the requirements of Tab 3 of this Section, .~ .

8. HAWAIIAN CONTROL CENTER. The Hawaiian Control
Center located at.Hickam AFB, Hawalii, shall dispatch and control air ,
and sea elements of the recovery force during recovery aperations in
the area of the Hawaiian Islands. This Center shall be equipped with
necessary communications to permit real-time comma nd and control
of both the airborne and seaborne elements of the recovery force. The
Hawaiian Control Center shall conform to the requirements of Tabs 3
and 4 of this Section. Lo R

9. RECOVERY FORCE. The recovery force shall consist
of a minimum of four aircraft and two naval vessels., Both the aircraft
and the naval vessels shall be equipped with 360° search, long-range
direction-finding equipment. The aircraft shall also be equipped with
air snatch equipment that can be deployed during flight at the aircraft's
cruising speed. This recovery force shall be assigned to the Hawaiian .-
Control Center for recovery operations in the vicinity of the Hawaiian

- Islaads. Helicopters will be carried by the surface vessels to accom-

Plish visual search in case of water impact. . wee

it

10. USAF WEATHER FORECASTING. The USAF weather -
forecasting service will provide up-to-date estimates of the weather
conditions existing at the targets to be pholographed by the Visual
Recovery Reconnaissance system. : o e

1-1-12
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D. SYSTEMS SUPPORT

1. PERSONNEL. Contractor-furaished personnel shall be
assigned to all facilities listed above except for the Space Track optical
tracking stations and the recovery force. A personnel selection and
training program shall be pPlanned and conducted as outlined in Tab 5 of
this Section, so that all Contractor-furnished personnel will be qualified
for the jobs assigned. SR

X g
Nl

LOGISTICS. A logistic support program shall be developed
and implemerted so that the Sentry Program shall be adequately supported
through the provision of stocks of equipment, material, and spare parts,
and through the establishmert of maintenance facilities as outlined in
Tab 6 of this Section. ' ] - . ’

IV. TESTING REQUIREMENTS
ST S LB MENTS

-

L e me
DEEELINE L

A- FLIGHT TESTING. Each satellite vehiclo shall be Qight tested
at Vandenberg AFB, using the facilities described above. Prior to each
flight, a Flight Test Directive shall be , repared and shall establish the

test objectives for that flight. These flight test objectives shall consist
of three categories which are defined as follown; : :

o e wa

l. PRIMARY OBJECTIVES. Those flight test objectives which
are essential to and which contr] bute directly to the fulfillment of the
program objectives shall be termed primary objectives. Any malfunction
of test vehicle or ground equipment shall constitute grounds for holding,
recycling, or terminating the launch countdown, Any tendency toward
malfunction of equipment, deterioration of weather conditions, or change

of range status that could in any manner jeopardise the accomplishment
of a primary objective shall be sufficient ju-tifica‘tﬁon.to delay the test.

2.  SECONDARY OBJECTIVES, Those flight test objectives
which are highly desirable, but are not essential to the fulfillment of
the program objectives, shall be termed secondary objectives. If the

at any time prior to initiation of the booster automatic launch sequence,
as determined by the Flight Test Controller, .the countdown may be held
or recycled to resolve the difficulty. cead BT e ]

3. TERTIARY OBJECTIVES. Those flight test objectives )
which contribute to aen'gn research, environmental research, associated
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 a tertiary objective. Launch schedule
rearrangements to favor the achievement of a tertiary objective shall be

L T h
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considered desirable when, in the opinion of the !‘light Test Controller.

.such rearrangements can be tolerated.

B. GROUND TESTING

1. SATELLITE VEHICLE 'rsé'rggid. Satellite vehicle accep- -
tance testing, including engine firing, s ¢ performed on each of the

satellite vehicles to provide an accurate final checkout of the complete .
vehicle. These tests shall be conducted in accordance with the test
specifications applicable to each vehicle as described in LMSD-445087,
"Specification Program for Discoverer, MIDAS. .and Sentry. - dated

15 April 1959, _

2. SATELLITE IND CON TESTS. Satellite ground
control tests shall be conducted as necéssary to assure the functional

.effectiveness of the control and communications networks between and

within traci.ing, acquisition, and readout stations, launch bases, and
control centers; the data links; telemetry and reconnaissance data hand-
lirg, system status, and display equipment; and the computer facilities,

V. RELIABILITY REQUIREMENTS °

A. RELIABILITY OBJECTIVE. nembimy'of :hé sihgry Program
shall satisty the following objective: . : '

e

1. The average output of the cyotem. ‘the’ ontput being measured

at the point of issue of the reconnaissance information from the ground
processing station, shall not be reduced by the effects of squipment
unreliability by more than the amounts specified in LMSD-427102,

"Reliability Requirements and Reliability Prograrn Ior Sentry Progrun, "

dated 19 March 1959.
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TABLE I
FLIGHT MISSIONS (READOUT)

The four flight missions of the readout portion of the Sentry Piognm
are distinguished by progressive advance in technology toward a

- system for readout of high resolution photo and advanced ferret recon-

naissance data. These missions have been established as follows:

"FLIGHT MISSION | (Dual Payload)

1. Demonstrate the ability of the Sentry/Atlas combination
to place the satellite vehicle on a planned orbit.

2. Demonstrate the ability of the satellite vehicle to acixieve )
and maintain a predetermined attitude orientation on orbit.

3. . Utilizing E-]1 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 limits imposed
by the dual payload configuration. ' '

4. Utilizing the F-1 ferret equipment, monitor electro-
magnetic emissions, quantize and store significant characteristics

. of these emissions, and read out these data via the vehicle-ground

communication link to evaluate ferret reconnaissance techniques.

5. Test and evaluate the basic lubsylteins comprising the
satellite vehicle. T ' . ‘

6. Test 'and'evaluatc the capability of the ground oqdipmcnt
and facilities to support the satellite vehicle in its prelaunch, launch,
ascent, and orbitul phases. , :

7. Collect, record, and transmit telemetered data.

8. Demonstrate the capability of t.iu satellite g:muid control
system to maintain coatrol of system operations. . .

FLIGHT MISSION II (Dual Payload)

l. Dcmonstrate the ability of the Sentry/Atlas combination
to place the satellite vebicle’on a planned orbit. .

2. Demonstrate the ability of the satellite vehicle to achieve
and maintain a predetermined attitude orientation on orbit.

1-1-15
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3. Utilizing the E-1 visuai equipment, read out pre-exposed
and pre-processed film, process and read out pre-exposed film, and
periorm total subsystem operation within the capa.bility limxts imposed
by the dual payload configuration.

4. Uulizmg the F-2A ferret equipment, monitor slectro-
magnetic emissions, quantize and store significant characteristics of
these emissions, and read out these data via the vehicle-ground com-
munication link to evaluate ferret reconnaiuance techniques.

5. Tesut and evaluate the banc subuyateml compriling the
satellite vehicle.

6. Test and evaluate the capability of the ground equipment
and facilities to support the satellite vehicle in its prelannch. hnnch.
ascent, and orbital phases. _

7. Collect, record, and transmit telemetered data;

8. Demonstrate the capability of the satellite ground coutrol
system to maintain control of system opentionu.

FLIGHT MISSION III (Medxum-Relolutxon Photo Reconnaillmce)

‘1. Demonstrate the ability of the SQntry/Athl combination

to place the satellite vehicle on a planned orbit.

2. Demonstrate the ability of the satellite vehicl.c to a.chicve
and maintain a predetermined attitude orientltion on orbit.

3. Utihzmg the E-2 visual reconnaissance equipment,
dcmonstrate the ability to photograph specific areas of interest, pro-
cess the exposed film, and electronically sense and read out the
information via the vehicle-ground communications link.

4. Test and evaluate a vehicle auxiliary power system, which
incorporates solar voltaic collectors, primary, and oecondary batteries.

5. Test and evaluate the basic onbuy-temn compriling the
satellite vehicle

' 6. Test and evaluate the ca.pabnlity of thc ground equipment
and facilities to support the satellite vehxcle in its prelaunch, launch,
ascent, and orbital phases.

7. Demonstrate the capability of the satellite ground coatrol
system to maintain control of multiple satellite operation. .

1-1-16
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FLIGHT MISSION IV (Ferret Reconnaissance)

© L Demonstrate the ability of the Sentry/Atles co:iabination
to place the satellite vehicle on a planned orbit. = .

2. Demonstrate the akility of the tatelufe.':tyeﬁcle to achicve

and maintain a predetermined attitude orientation on orbit.
. 3. Utilizing the F-2B, F-3A, and F-3B'!-e;;§'t-cquipmeht, in
flight vehicles of Configuration IV monitor electromagnetic emissions,

.quantize and store significant characteristics of thuse emissions, record

special signals by analog methods, and read out the data via the vehicie-
ground communication link to evaluate ferret reconnaissance equipment.

4. Test and evaluate a vehicle auxiliary power iyltem which .
incorporates solar voltaic collectors, ‘primary, and secondary batteries. =

5. Test and evaluate the basic subsystems édinpriiing the
satellite vehicle. : . .. : '

6. Test and evaluate the capability of the ground equipment

and facilities to support the satellite vehicle in its prelaunch, launch,
ascent, and orbital phases. - ’ R

7. Demonstrate the capabili(y of the satellite ground control
system to mxintain control of multiple satellite operation.

8. Obtain and process geophysical data.

1-1-17

LCCKHEED AIRCRAFT CCAPORATION —S'E‘C'R'H_ . MISSILES end SPACE DIViSION



SECRE' Co LMSD-445160A

TABLEN
FLIGHT MISSION (RECOVERY) -

The flight mission of the recovery portion of the Sentry Program is
d.signed to obtain high resolution photographic informatioa.

FLIGHT MISSION (High-Resolution Surveillance)

1. Demonstrate the ability of the Seﬁtry/Aihs couibination to
Place the satellite vehicle on a planned orbit. :

2. Demonstrate the ability of the satellite vehicle to achieve
and maintain a predetermined attitude orieatation on orbit.

3. Evaluate precise vehicle position and attitude determination
techniques. s ‘

4. Test and evaluate a vehicle auadliary power system which
incorporates solar voltaic collectors, primary, and secondary batteries.

5. Test and evaluate the capability of the camera system to

provide high-resolution photographic coverage of specific areas of
interest. - _ ' ,

- 6. Test cap-uie separation, .ntro_dyn'amics. thermal pro-
tection and recovery techniques. LR S

7. Evaluate orbital period adjustment, control,. and computing
systems. o .

d. Demonstrate the capability of the utcmte'ground,cpntrol
system equipment and facilities to control system operations, and to
collect, record, and assess telemetered data. .

1-1-18 ' - , '
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' TABLE I
ATLAS (SM-65) BOOSTER PERFORMANCE REQUIREMENTS

The Atlas missile furnished by the Government .lun have a minimum
booster exit performance ag established by the following parameters.
This performance is based upon a launch gross weight of the satellite

-l .

- " 'Each Vernier
Sustainer _ Booster Pump Fed Tank Fed

Thrust (1b) S67134 3% 3083664 3% 1000 & 3% 985 4 3%,
Specific Impulse 215 245 L2200 . 214
(minimum) L.

-3¢ Variation in Tequired nominal apogee altitude a 2@00 feet
3¢ Variation in required nominal apogee velocity & 2 feet Per second --

39 Variation in required nominal orbit plane ﬁcﬁnﬁon # 0.5 degree

1-1-19
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SATELLITE VEHICLES .

1. SCOPE

A. GEI'WRAL. The performance requircmenﬁ of the satellite
vehicles comprising the space-borne test platforms to be used in ex-
ploiting the technical capabilities of the Sentry Program are established
in this tab. : L T g

‘ B. DESIGN OBJECTIVE. The basic objective of the satellite
vehicle shall be to achieve flight mission capability defined in Tab 1 of
this Section. The satellite vehicle shall be designed in four basic con-
figurations for the readout portion of the Sentry Program and one basic
configuration for the recovery portion of the Sentry Program. The de-
sign will satisfy the requirements of Table 1, Nominal Performance,
and Table I, Flight Missions and Configurations, of this tab.

II. D.SIGN CRITERIA ' IR

A. PUBLICATIONS. The following publications shall be used in
the design of the satellite vehicles for the Sentry Program: T

1. MILITARY. The following military specification shall be
used as a guide: o oL

a. MIL-1-26600 (USAF), “Interference Control Require-
ments, Aeronauticpl Equipment, ** dated 2 June 1958.

2. LOCKHEED MISSILES AND SPAGE D IVISION

a. Compliance with the following Contractor specifications
shall be required. Later Air Force approved revisions shall be subject
to separate negotiations. : . e -

_ (1) LMSD-6224, “Airframe Subsystem Specification -
(SM-65 and Battery Auxiliary Power), " Revision D, dated 26 May 1959

121
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(2) mén-us%s. "Airframe Subsystem Specification _ .
(SM-65 and Solar Power) MIDAS Program, " Revision B, dated 26 May
. 1959 : S ;

(3) LMSD-6161, "Propulsion Subsystem Specification
(UDMH Configuration) for Discoverer Program, " Revision B, dated
27 July 1959 - L

‘ (4) LMSD-2959, "Model Spacification. - ne, Rocket,
Liquid Propellant, USAF Model XLR-81-BA.5,n Revision A, dated
31 March 1959 : R RN 0

C -

(5) LMSD~6226. "Subsystem C Bm.r;Amdliary Power
Supply Specification {Atlas Configuration), Revision B, dated 25 Feb-
59 - S g . |

ruary 19

(e %

| (6) LMSD-423966, "Subsystem C Solar Auxiliary Power
Supply Specification (Atlas Configuration), * dated 20 April 1959

-, ey el e

- e BT - TSR

(7) LMSD.¢227, “Guidance and Coutrol Subs

fication, Programs I, II, and I, " dated 31 December 1958
. . . e iy .}'-'M"‘E»'..--‘_;';-"..__' e

(8) LMSD-6229, Subsystem E Speciﬁcagon for E.1

{Component Test) Payload, ¥ dated 30 April 1959 i e SR ‘

yltofn Speci-

»

(9) LMSD-445000, "Subsystem F Specification for F.]
Equipment, " dated 15 May 1959 e T L '

. e i -::..~§?';‘;':. T
o (19) LMSD-6231, "Subsystem F Specification for ¥-2
Equipment, * Revision A, dated 18 March 1959 S SR
~ (11} LMSD-6117A, "General Eavironmental Specifi. .
cations for Discoverer, MIDAS, and Seatry Programs, " Revision A, dated
24 June 1959, . w o g0

b. Compliance requirements for the tollowing Contractor
specifications which are to be prepared shall be subject to both Air Force
approval and separate hegotiations. _ © :

PN
"o

(1) LMSD-445043, "Subsystern-A Specification, Sentry

Program". R Y T R
(2) LMSD-6230, "Subsystem K Specificatio, for E-2
Equipment". . Cov T e g L
(3) LMSD-424178, "Subsystem E Specification for E-5
Equipment", . : R
1-2-2 T
LOCKHEED AIRCRAFT CORPONATION SEG R E I . MISSLES dog SPACE DIVISION

ek m s,




B9 M re pes) ped e pmm 2B

’

BEE  mee) ey ey

R e L T U S—

Came e b A ot e e

—SECRET- . LMSD-445160A

. {4) "LMSD-6232, "Subsystem F Specification for F-3
Equipment, S . .

(5) LMSD.6234, "GrM-Spaee Communic'a_tiom Sub.

‘system Specification for Sentry Program".

(6) _LMSD-445044, "Subsystem H Specification, Sentry
Program". e S

() LMSD-424175, "Re-Entry Capsule Specificationt.
Il. SATELLITE VEHICLE CONFIGURATION o
M -
A. READOUT ;

1. FLIGHT CONFIGURATIONI. Flight Configuration 1
shall be as follows: . S ee o

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 retro- rockets. The airframe shall be the carrier for
the equipment it houses and supports and shall provide the NECessary en.’
viroumental protection, structural integrity, and alignment. During
the coast phase the vehicle airframe shall separate from its adapter,
which shall have been attached to the Atlas booster during ground prepa-
ration for launch. : I

(2) Propulsion. The satellite vehicle propulsion )
subsystem shall consist of the roc et engine and associated equipment,
The rocket engine, USAF Model No. YLR-81-BA-5, shall incorporate a
single thrust chamber assembly; oxidizer and fuel valves; a turbine pump -
assembly, including a gas generator, turbine and gear box, oxidizer and
fuel pumps, and turbine exhaust duct; an engine mount, including a gimbal -
ring; and associated switches, valves, plumbing, and wiring. The as-
sociated equipment shall include the ullage control rockets; the pPropellant
pPressurization equipment, including necessary regulators, valves, and -
plumbing; and the necessary auxiliary equipment.. The liquid propellants
shall consist of inhibited red fuming nitric acid (IRFNA) as the oxidizer,
and unsymmetrical dimethylhydrazine (UDMH) as the fuel. The pro- .
pulsion subsystem shall be capable of providing the second stage tl.rust
to enable the satellite vehicle to achieve the velocity necessary to accom-
plish its mission after separation from the Atlas booster. -

1-2-3
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. - (3) Auxiliary Power. The auxiliary power subsystem
shall consist of silver peroxide-zinc primary batteries, inverters, a volt-
age regulator, wiring harness, the flight termination equipment, a power
switch, a limiter assembly, and associated connectors, plugs, terminal
strips, attachments, and wiring. The subsystem shall be capable of sup--
plying electrical power for all vehicle equipment’ requiring such power, .
except.for the flight termination equipment which shall have its own power
supply. . ) ’ . C

o o ‘4) . Guidance and Cént;-ol. Tluguidancc and control
subsystem shall comintmﬁaﬁug the computer, the timer,
the inertial reference package, the Yorizon scanner, and the secondary

Junction box; flight control, including electronics, pneumatic, and hydrau-
lic controls; orbital stabilization equipment, including the attitude damp-

‘ing system; and squipment for measuring and recording attitude to satis{y

reconnaissance equipment Performance requirements. The guidance and
control subsystem shall be capable of establishing attitude references and
aligning the vehicle with them during the coast, orbital boost, and reori-
entation phases and it shall be capable of determining vehicle velocity and

. In addition, the guidance and control subsystem shall initiate programmed

signals for starting, -stopping, and maintaining various system equipment
Operations during the coast, orbital boost, and reorientation phases.

S (S). Yehicle-Borne Communications, 'l'ha vehicle-
bomq..cqmmunicatim shall consist of: . . N

(a)- R&d'u-."l'unsponder: An S-band radar trans.

' " (b) VHF Acquisition Transmitter: A minia.
turized, transistorized, low-power VHF transmitter shall be used to emit )
tlu;li signal which will assist the initial Acquisition and angle tracking of the
vehicle, . Lo . : ‘

L {c) UHF Command Receiver: A UHF command
receéiver-shall be used to recetve program commands and ranging signals.
The command signals provide real-time activation of equipment functions .
Or are stored in the vehicle for later use. ' Accurate transmission and re-
ception of command signals {s noted by verification over the return telem. .
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' (d) Sequence Programmer: A Sequence pro-
Erammer shall be used to provide an accurate clock, a program 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 indexing. It shall be subject
d A PR ."~..',~‘:- . . .,:.,...i .

- (¢) Intermediate Sto;iée ﬁntt;_ An intermediate
storage unit shall be used to provide additional stored program command
and real-time command capacity to supplement the command. capability

of the sequence pProgrammer in support of the visual and ferret recon-
naissance payloads. . - .

) PAM Multiplexer. A PAM multiplexer
shall be used to sample and encode the outputs from a number of infor-

mation sources for transmission to the ground over the UHF narrow-band

data transmitter. .

LTS LN

(g) UHF w}di-nand Data Triﬁii;:{gter. A UHF

"~ wide-band data transmitter shall be used to transmit wide-band recon-

naissance data to the ground based data link receivers in accordance with .

either programmed or real-time commands received from the ground.
This equipment shall deny useful information to unfriendly receivers and
shall prevent exploitation of transmission for unfriendly purposes. ‘

(h) UHF Narrow-Band Data Transmitter: A
UHF narrow-band data transmitter shall be. used to transmit Barrow-band .
Feconnaissance, ranging tones, environment, e uipment status, scientific,
or other useful data to the ground receiver, - AN B T

e .
SR SN

. " (i) VHF Narrow-Band Data Transmitter: A
VHF narrow-band transmitter shall be used to transmit the stored F-.}
Teconnaissance data to the ground receiver. S, e )

() Mixer-Filter Unit: A mixer-filter unit
shall be used to Provide separation of ranging tones and command infor.
mation from command Feceiver output for return to ground stations via
the narrow-band dita transmitter; to provide sub-carrier sigrals uged
for transmission of visual and ferret Teconnaissance telemetry data;
and to combine such data with returning ranging and command informa-
tion, for transmission via the narrow-band data transmitter: .

1-2-8
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(k) Vehicle Antennas: Because of tho interaction’
between antennas in the vehicle, antennas shall be provided as integrated
systems for all vehicle requiremcntl_. R -

e

(1) FM/FM Telemeter: Unitised FM/FM telem.

- eters shall be installed. Tape recorders shall be installed with a high

ratio of read-in to readout time. The tape recorder shall be of a con-
tinuous loop design and two recording tracks.shall be provided for re-
cording the outputs of *wo commutators. The recorder-reproducers
shall be programmed for read-in and for off periods by the recorder
pProgrammer. : SRR AR xi oL

t.  PAYLOAD. IR :

: (1) Visual Reconnaissance. ' The visual reconnais-
sance subsystem shall consist ilm supply and take-up, test cameras,
a film processor, web supply and take-up, storage loopers, “an electronic
readout system, thermal and humidity control, equipment mounting struc-
ture, pressure housing, and circuitry for executing real-time and pro-
grammed commands. The E-1 equipment shall have the éapability to
Process pre-exposed film. electronically sense, and read out the infor-
mation via the vehicle-ground communications link. ' E-] equipment also
will be capable of exposing raw film within the limitations imposed by the
dual payload configuration. - SR RS el

(2) Ferret Reconnaissance. The finé_{!r&onnain
sance subsystem for F-1's consist of antennas, ‘receivers, data-han-
dling equipment, a recorder, and control e ent. ‘Fr ncy bands .

Are scanmng superheterodynes w s provide a high'pro yof
intercept. The data handling system converts the output of the receivers
to coded digital signals which are stored by-the magnetic tape recorder.
The control system turns the equipment on and off for read-in of inter-
cept data over the area of interest and readout of coded data over a ‘
tracking station. Each intercept consists of a digital word coantaining
Mmeasurements of pulse repetition frequency, pulse width, ‘vehicle time,
and frequency. ' TEI T e iams e 4 i

v s T s

2. ELIGHT CONFIGURATION Ji.

a. AGENA

1-2-6
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: (2) Propulsion. Shall be the laxx;:e as for Flight
Configuration 1. - . . ‘

{3) ‘ Auxiliary Power. Shall be the same as for
Flight Configuration I. 4 :

' {4) Guidance and Control. Shall be the same as
for Flight ConfigurationT, . ; R

: (5) - Yehicle-borne Communications. Shall be the
same as for Flight Configuration I, except that the VHF narrow-band
data transmitter shall be deleted and the ferret reconnaissance data

shall be transmitteq by the UMF narrow-band data transmitter to the
ground receiver. . ) ’

b PAYLOAD,

(1) Visual Reconnaissance. "Shall be the same as
Flight Configuration I. - : .

o

(2) 'Perr‘et Reconnaiua.x;cc'.“ “The ferret r;cmmil-
$a1ce subsystem shall conaiag of F-2A type equipment which has addi-
tional desic i i i

2B PA

3.inte n n . 5 nd i/ O
- LR eI Y Pl PPN 0 Y/ /RN RECR LI YOS /Y e/ AN

1t 2 ‘nln‘e mg ; B DRVE ' Siiige i e w oo FIVE (-1
coded digital cignalg which are stored by a fast start-stop magnetic tape
recorder. The control equipment shall operate from stored commands
Or real-time commands from the ground which control read-in and read-
out times, adjust equipment, or switch various redundant components in

3. FLIGHT CONFIGURATION 111,
-\

a. AGENA.

1-2-7

LOCKHEED AIRCRAFT CORPORATION ‘S'EG‘R'E:F‘ ‘ MISSILES aed SPACE DIVISION

e e e L e .- .._.---—..-mu.--...--_-,-u-..-.-—-.-..-..n-c-—....-_._.-h... .,

S F'i*%‘ﬂv. s e & T

v he

'

sk e 2
AN R et o,

ot
o X

v .-’«.-»‘44-‘9,6'51 T



e

£l
.
.

1
I
D
I
I
e
I
T
L
I
I
I
I
1
I
§

\SfGRH.\ ' . LMSD-445160A

_ 1) Airframe. Shall be the same as for Flight .
Configuration II except for the provisions for the solar voltaic collector
array and provisions for installing on all vehicles of this configuration
after the first, the auxiliary propulsive devices. _

:  (2) Propulsion. Shall be the same as for Flight
- Configuration I, except that for all vehicles of this configuration after

the first, auxiliary propulsive devices shall be included to provide in-
cremental velocity components for the purpose of adjusting the orbit
period and providing ullage control. , .o

' (3) Auxiliary Power. Shall be the same as for
Flight Configuration II except that solar power photovoltaic equipment,
combined with secondary batteries, shall power the E.2 equipment, the
data link, command equipment, and the guidance equipment. * _

' . (4) Guidance and Control. Shall be the same as for
Flight Configuration II, except for capabilities required for orbit period
adjustment. A : , S

R (5) Vehicle-borne Communications. "Shall be the
same as for Flight Configuration Il except that the 3-band radar trans-

ponder, the VHF acquisition transmitter, and the intermediate storage

.'unit shall be deleted, and the sequence programmer shall be replaced by

a command programmer and decoder. In addition, the PAM multiplexer
will be replaced by a more advanced unit. ‘ : S

b. RAYLOAD

. o " (1) Yisual Reconnaissance. The visual reconnais-
sance subsystem for E-2 shall consist of a 3 -inch focal length lens,

associated 70mm camera and controls, film supply and take-up, two
speed film processor, web supply and take-up, storage loopers, elec-
tronic readout system, thermal and humidity control, equipment mount-
ing structure, pressure housing, and circuitry for executing real-time
and programmed commands. The payload will be trainable to provide
for oblique and/or sterec aerial photography. The E-2 equipment
shall have the capability to aim the camera and photograph specific
areas of interest, process the exposed film, and electronically sense -
and read out the information via the vehicle-ground communications
link. The resuitant photography shall have a design goal for a ground
resolution of less than 20 feet. . :
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4. FLIGHT CONFIGURATION IV,
a. AGENA,
(1) Airframe. Shall be the same as for Flight Con-
figuration 1. oL T

(2) Progn'llion. Shall be the same as for Flight Con-

figuration nI.

{3) Auxiliary Power. Shall be the same as for Flight
Configuration III. ‘ - o .

‘ (4) Guidance and Control. &nll be the same as for
Flight Configuration IIT. . .

(5) Vehicle-Borne Commﬁh.iéiiidil.‘ 'Shall be the same
as for Flight Configuration Ii[ except that the wide-band transmitter shall
be omitted on the first three flight vehicles of this coafiguration and an )
additional UHF narrow band data transmitter substituted, o .
' b. PAYLQAD.

(1) Ferret Reconn’aiumé.é. The fcrret-récomﬂasmeo
subsystem shall consist of £~ . F-3A, F-3B equipment installed in
flight vehicles of this config ration. The first flight vehicle will contain

e
S //////

/////////////////////,,1///////////////,”,- P

The fourth and fifth flight vehicles will contain F-3B equipment which shall
provide exteaded capabilities over the F-3A system in collecting Technical
Intelligence information. The capabilities of the ¥-3B systam shall be as
follows: . . .

1-2-9
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(2) 6 MC/S bandwidth analog recording

'/// - o ,
I,

7

. Y, ,

/,////IIIIIIIIIIIIIIII//II’ TSl sy, R0V P7/ /),

B. RECOVERY.
1. FLIGHT CONFIGURATION I
| a. , AGENA.

: (1) Airframe. The satellite vehicle Ih“frll;;'-'lllb- :
8ystem shall consist of the following: the nose section, including the

housing for the Fecovery capsule; the forward equipment structure, lncll;d- _

ing the forward equipment rack; the center midbody; the aft midbody and
engine support cone assembly; the aft equipment rack; the booster adapter
including provisions for retro-rockets; the pPropellant tanks; the pressure
spheres; and the fairings. The airframe shall be the carrier for the equip-
ment it houses and Supports, ‘including the recovery capsule, and shall -
provide the hecessary environmenta] protection, structural integrity, and
alignment, During the coast Phase, the vehicle airframe ¢hall separate
from its adapter, which shall have been attached to the Atlas booster dur-
ing preparation for launch. oo . o

(2) Propulsion. The satellite vehicle propulsion sub-
system shall consisit of the rocket engine and associated equipment. The
rocket engine, USAF Model No YLR-81~BA-.5, shall incorporate: 3 single
thrust chamber assembly; oxidizer and fuel valves; a turbine Pump assembly,
including a 828 generator, turbine and gear box, oxidizer and fuel pumps,

1-2-10
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and turbine exhaust duct; an engine mount, including a gimbal ring; angd )
associated switches, valves, plumbing, and wiring. The associated
equipment shall include the ullage contro} rockets; the Propellant zressuri-
zation equipment, including necessary Tegulators, valves, and Plumbing;
and the Recessary auxiliary equipment. The liquid Propellants shall con.
sist of inhibited red fuming nitric acid (IRFNA) as the oxidizer and un.
‘symmetrical dimethylhydrazlne (UDMH) as the fuel. The propulsion sub-
System shall be capable of providing the iecond-otage thrust necessary
to enable the satellite vehicle:to achieve the velocity hecessary to accom-
Plish its orbit mission, after Separation from the Atlag booster. Addi.
tionally, auxiliary propulsive devices shall be included to provide incre-

' (3) Auxiliar Power. The auxiliary power subsystem
- shall consist of Primary and secondary batteries, a solar-voltaic collector
: array, inverters, voltage regulators, wiring harness; the flight termina.
tion equipment, 5 power switch, load limit assemblies, and associated
' connectors, plugs, terminal strips, attachments, and wiring. The gub-
System shall supply required electrical POWer to the vehic;e and payload
during ascent and orbit. An independent battery and associated Circuitry
l shall be provided for the flight termination equipment. "A separate auxi-
liary power supply will be integrated into the recovery capsule and shall
consist of -ilver'-peroxide-zinc batteries, Power converters and inverters,
' voltage Tegulator, and contro) components. The Ppower supply shall pro- '
vide required electrical Power to the recovery Capsule during Fe-entry
and recovery. : R RIS
”
]

(4) Guidance and Control. Tae guidance and contro}
subsystem shall consist of guidance, includiug the computer, the timer,
the inertial reference Package, the Secondary junction box,. and the horizon
scanner; flight control, including the electronic, pneumatic, and hydraulic
controls, and equipment for measuring and recording attitude to satiafy '
.payload Fequirements. The guidance and control subsystem shall be Capable
of establishing attitude references and aligning the vehicle with them during
the coast, orbita] boost, and orbit Phases and shal} initiate programmed
signals for starting, 8topping, and maintaining various equipment operations
during these Phases |In addition, the guidance ind contro} subsystem shal]
pPosition the satellite to the Proper retroangles. for Separation and reeutry,

, (5) Vehicle.Borne Lo ommunig'a!ionl. The vehicle-borpne - .
¢ommunications sha]} consist of: S '

. {(a) UHF Command Receiver; A UHF command re- -
. ceiver, consisting of 4 receiver, input devices te command decoding equip-
ment. and other necessary equipment, shall be used to Feceive operationa)
Program zommands, time signals, antenna orientation signale, and Otuer
§round to space contro} Signdls  The command signals provide real-time

oo le2-11
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* (b) Command Programmer: A command pro-
grammer and decoder shall be used to provide an 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 foi vehicle position indexing; it

shall be subject to modification or overris ng by ground command.

~ LT Regmme e .
(c) PAM Multiplexer: A PAM multiplexer shall be
used to samnple and encode the output from a number of information sources
fo: transmission to the ground. IR

{d) Unr Narrow-Band Data Transmitter; A UHD
harrow-band data transmitter shall be used to transmit range, environ-
ment, equipment status, scientific, and other useful ‘data to the ground re.
ceivers. i taea Y R it

,‘ e R B US0n,
(e) Vehicle Antennas: _Because of the interaction
between antennas in the vehicle, antennas _l.hm-bcvprovl'do.d,n integrated
T R
. () FM/FM Telemeter: A unitized FM/FM telo-
meter shall be installed. A tape recorder shall be installed with a high
ratio of read-in to readout time The tape ~ecorder shall be of a continuous
loop design and two recording tracks shall be provided for recording the out-
puts of two commutators, The recorder-reproducers shall be programmed
for read-in and for off Periods. e e Ry e

b. PAYLOAD.

g an?

W

(1) Visual Reconnaissance. The visual reconnaissance )
subsystem shall consist of 3 ong tocal length camera with time and attitude
recording devices, film control, transport, ‘ejection doors for camera
aperture, coatrol circuits capable of executing command signals from the
vehicle programmer, an.’ & suitable mounting structure. ~Provision shall
be made for interchangeable mechanical and electrical connections with the

.vehicle and rerovery capsule. The subsystem shall include envifonmenta]
control equipment. The long-loc;l-lcngth 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. L ' '

(2) Recovery Ca sule. The u'c'o“vory' ;:-ip.\lh odbcyntem -
shall consist of the €quipment to be recovered plus al) associated equipment
to house, operate and detach the Fecovery payload. Recaverable equipment

y e
feiie
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shall include film cassettes and associated motor drive, mounting structure,
stowing device, films and photographic equipment, accelerometer, acquisi-
tion and homing beacon, retro-propulsion Assembly including retro and spin
rockets, retro rocket Separation system, light beacons, stabilization equip-
ment, and velocity integrator and thrust termination equipment. During éarly
development flights, a telemeter and tape recorder shall be included in the
capsule to measure performance during reentry. - Recovery aids shall include
the capsule heat shield, radio beacon, and light beacon. ,

1V. TESTING REQUIREMENTS, e
\

A. GROUND TE In addition to satellite vehicle tests described
in Tab 1, components, subassemblies, assemblies, and subsystems shall
be subjected to development tests, qualification tests, and inspection tests
48 applicable. These tests are defined as follows: .

w

1. DEVELOPMENT TESTS. Development teats shall be defined
as those tests conducted on equipment or material for the purpose of evalua.
tion of performance, Operation, and limits. )

. K :

tion of the nperation under environmeata] conditions specified in the environ-
mental specifications listed in Paragraph I of this tab, . S

| 3uct NSPECTION TESTS. Inspaciion tests shall b defined as those
tests conducted on articies of & given design for the purpose of maintaining

surveillance of quality in accordance with specified requirements.

LOCKHEED AlRCRAFT CORPORATION _4E-G‘R-E1: ' MISSILES ond SPACE dvision
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Tablet = - o
NOMINAL PERFORMANCE = .

Flight Configuration 1 n m | W : 1

Orbit Empty
Weight {1b)

Injection Al
(s mi)

Mean Alt
{s ml)

Orbital Period
{min)

Active Life
(days

| s3sF-2m]  1s0.
0 | 300 | 300 | 36sp-3 200
' B o llisesdl  1so.
0 1 300 | 300| " ses | 200

4280 | 4280 | 4200 | 4110 | 430

Mo o] 9| ess | g0

S I BT R
12-15 [12-15 | 120 | “ 3es¢] 30
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Table 11

LMSD-445160A

FLIGHT MISSIONS AND CONFIGURATIONS

Flight
Vehicle

__Flight Mission
. I -

iv .

00 put s Bus s R
*uuneooaou*uwu

Fc-m|

Fc-m
Fe-m

Jre-m

rc-m

rc-m

N | '_TC-.IV
Clreem oSS

reav.
FC-1v

)

chovg}y _

Flight
Vehicle

Plight Mission

Y XY Y

1
¥C-1
FC-1
FC-1
FC-1
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GROUND EQUIPMENT

L SCOPE

~ A. GENERAL. The requirements for ground equipment are
established for the Sentry Program in this tab. The ground equipment
shall consist of the following major categories: .special test equipment,
ground support equipment, and satellite ground control equipment. -

'~ B. QBJECTIVES. The basic objective of ground equipment is to
meet the satellite vehicle ground based equipment requirements
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, ruggedness of construction, simplicity
and compactness of design, reliability, and convenience of handling.
Weight and size shall be kept to a minimum consistent with strength
and functional requirements. Provisions for the safety of personnel
shall be incorporated to the maximum extent possible with regard to
anticipated operating conditions and the capability of operating person-
nel. Insofar as practical, test ground support equipment shall de
designed to prototype operational configurations.

- II. DESIGN CRITERIA

‘A. PUBLICATIONS. The following publications shali be used in
the design of ground equipment for the Sentry Program: <o

: 1. ' MILITARY. The following military specifications shall be
used as guides: )

a. MIL-M-8090B (ASG), "Mobility Requirements,

Ground Support Equipment, General Specifications for, dated 14 March 1958

b. MIL-E-4970 (USAF), "Environmental Testing, Ground

Support Equipment, Gene-il Specification for, " dated 1 June 1955,

) . o MIL-A-8421A, "Alr Trui.portabilit_y Requirements,
Ground Support Equipment, General Specification for," dated
6 November 1956.

1-3-1
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. d. MIL-F-25604 (USAF). "Fuel, Rocket, Unsymmetrical
Dimetbylhydrazine. " dated 13 February 1987, . .

e. MIL-E-4158B, Amendiment 1, "Electronic Equipment,
Ground, General Requirements for, " dated 7 Noyemb_gr 1958.
B3 MIL-D-9412D, "Dats for Ground Support of Weapon |
Systems, Support Systems, Subaystems, and Equipment, "' dated
lo June 1958. . ';;.f,":- T '." s P .

2. LOCKHEED MISSILES AND SPACE DIVISION

. ° al
shall be required. Later Air Force'apprqved revigions shall be subject
to separate negotiations, . : - .

(1) LMSD-6117A "General Environmental Specification
for Discoverer, MIDAS, and Sentry Programs, ¥ Revision A, dated
24 June 1959, oL T :

) LMSD-6229, “Subsystem K Specification for E-1
(Component Test) Payload, " dated 30 Apri}- 1959. -

R (3) LMSD-445000, "Subsystem I‘Spdc'ification for
F-1 Equipment, " dated 15 May 1959, o .
(4) LMSD-6231, "Subsystem ¥ Spacification for F-2
Equipment, Revision A, dated 13 Mgrch 1959. - - '

b. Compliance requircxﬁént's'fo: the following ‘Con. '
tractor specifications which are to be Prepared shall be subject to both
Air Force APProval and separate Regotiations. R

: (1) LMSD.-6230, 'Subsystem E Specification for
E-2 Equipment." - A

sk , (2) LMSD-424178, “Subsystem E Specificatior for
=3 Equipment. ' L .

. ' (3) LMSD-6232, “Subsystem F Specification for F.3
quipment, ' : .- ’

(1) LMSD-6234, ”Gronnd-Spaco Communications Sub-
System Specification for Seatry Program. " S

] o {5) LMSD-445044, "Subsygrem H Specification,
entry Program. S -

1-3.2
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(6) LMSD-44544), "Service and Handling Equipment, -

Specification, Sentry,

Speéiﬁ'caﬂon. Sentry,

B. VEHICLE CODES. Ground equipment shall be designed t
conform to the latest Issue of the following documents, which shai} be

(8) LMSD-445463, "Checkout Equipment

‘used ag reference and adhered to where applicable.

1.

1.

2.

3.
4.
5.
.
7.
..a'
9.
10.
11.

LOCKHEED AIRCRAFT CORPORATION _S'EG_R'E'T_
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(7) ; M,SD-M546Z. "Launch Moniv_toring Eq di:pti:cxit NESE

.~

Interstate Comm'.erce Commission, "Motor Cu-x;ic'r Safety
_ Regulationg Revision of 1952, 1 . S )

2. State of California, "California State Vehicle Code -
September 1957, » . . :

m. gqu UIREMEN

. . A GENERAL. Ground equipment for tiq Sentry Program shall
include the equipment Recessary to perform the following fnncticnl:.‘

Inpl_l.nt @l_z‘adling. lérviciag. and maintenani:e‘. B

Inplant testing and checkout
Ground handling
_Ground servicing and maintenance

" Launch iizonltoring and control

Vehicle subsystem checkout

Vehic.l;e system checkqut

Recci.pf of Teconnaissance and telemeotry data

Vehicle acquisition and tuehng
Ground ¢ommand
Ground timing

1-3.3
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12.

14,
15,
16,
17.
18.
19.
20.

_S_EG_R_E:F_ fo LMSD-4451604

Computation ‘

In:ct;tation communications
Intrastation communications
Vehicle control and displai' B
Data Processing and .if:a!y’i_l' "
Ferret inmght calibration »
Ferret evaluation and comman;l ‘

Forre.t data calibration

Atlas booster real-time tilomo_tr_y data display and.
Tecording. B el e

B. SPECIAL TEST EQE&M&EI, Special test equipment ghal}
consist of in-trumenuti_on and controls, calibration and simulation .
equipment, analyzers, transcription, monitoring equipment and data
acquisition and Processing equipment used during the in-plant

Iabrication.

and the satel
and system ¢
design effort

C. GROUND SUPPORT zggipm:gz

system equipment, and shall congigt of traasport t
ance and checkout stands, bandling dollies, yokes
other handling equipment as ligted in Tab § of Section 2, ..

2.

assembly, testing, and checkout of subsystem, Systems,
lite vehicle. Maximum yge ‘will be made of subsystem
heckout equipment for in-plant testing to.a\_ro‘id__dgpl.ic;te

ERV ! Grouad -'e‘rvich':g

equipment ghall be capable of servicing the vehicle, and ghaj) consist

of fuel and

monitor and contro] €quipment ghall be capable of power conversion and .

acid handling equipment, umbilica] mast plumbing and
wiring, personne] bi-lift, and other required servi
as listed in Tab 5 of Section 2. . e

cing equipment’ .

AUNCH MONITOR AND c¢ | MENT. Launch

distribution within the laynch complex, of monitoring and ¢ontro!ling
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launch pad servicing functions and countdown operations, and shall .
consist of electrical conversion and distribution equipment, including
launch complex cabling, blockhouse consoles, recorder and countdown
equipment, closed-circuit television, and other required launch
monito: and control equipment, as listed in Tab S of Section 2.

: 4. VEHICLE SUBSYSTEM CHECKOUT EQUIPMENT. Sub-
system checkout equipment shail be capable of ev uating

recording the performance of each subsystem Or unit within pre- _
selected limits and isolating component malfunctions.” Vehicle sub-
system checkout equipment shall consist of checkout consoles for the
Propulsion, auxiliary power, guidance and control, vehicle-borne
€ommunications, visual, ferret, and Fecovery capsule subsysteins;
checkout consoles for Pressurization and tankage; checkout equipment
for the telemeter units and beacons; and other vehicle subgystem -
checkout equipment as listed in Tab § of Section 2.

: 5. YEHICLE SYSTEM CHECKOUT EQUIPMENT. The
vehicle system checkout equipment shall be capable of evaluating and
Fecording the performance of each subsystem or unit operating as an
integrated system. The vehicle system checkout equipment shall con-
sist of an dutomatic control section composed of a test pProgrammer,
automatic evaluation equipment providing readout by printed document
and lights; vehicle Propulsion and guidance sections vehicle communi.-

Cation section, power supply and distribution section, visual, ferret,
and recovery capsule sections. C N

. e me b
m.,-..&{-.;- e ok

Ponder by means of coded Pulses. The VERLORT equipment shall
also provide a command capability through the use of an additional
Command pulge. The VERLORT radar equipment shall include come
mand encoding equipment, analog computers (for acquisition and
rough orbat computations), digital data output equipment, standby power
units, and antennas. The equipment is listed in Tab 5 of Section 2,

2. + The
VHF acquisition and tracking equipment shall provide the means for
accomplishing initial acquisition and rough tracking of the vehicle. The
equipment 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
fuuctions by providing an RF signal which is used for acquigition and
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tracking; telemetry information which is fed to a telemotry receiver

for data reduction; and Doppler information which is fed to a phage-
coherent receiver for vehicle. velocity determination. The remaining - -
integral part of the VHF acquisition and tracking equipment shall con-
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 seeking error
signal units which shall Provide control information for directing the
60-foot dish antenna. The TLM-18 antenna output shall consist of a
reconnaissance data channel, telemetry channels; and synchro data. .
The VHF acquisition anc tracking equipment described is that normally
found at a tracking and acquisition station; however, depending upon the
locality and requirements of the individual station, instrumentation may
vary. The equipment is listed in Tab 5 of Section 2. .

A 3. ROUND C Y EQUIPMENT: The
ground control and display equipment shall be capable-of displaying
vehicle space position Parameters and vehicle equipment status, such
a8 vehicle t:mperatures, vehicle equipment power levels, vehicle
orientation rates (yaw, pitch, roll), etc. It shall provide controls for
acquisitior. and tracking equipment, and shall include a capability ’
for issui~yg real-time commands to the vehicle. The ground control
and disp.ay equipment shall consist of supervisor's consoles; master
control consoles, guidance compiiter. panels, acquisition programmers,
and plotting boards. The equipment is listed in Tab 5 of Section 2. -

, 4. .
The data handling and computation equipment shall handle, process,
and convert vehicle functional and tracking data, accomplish mission
schedulir 3, and Support operations control. The equipment shall
consist of computers; data Processing equipment; data analysis
equipment; and data conversion and buffering units necessary to operate
slaving, recording, real-time data displays, and tracking equipment.
The equipment is listed in Tab 5 of Section 2. - : )

A RECEIVING EQUIPMENT. The VHF data
receiving equipment shall provide the means to receive, demodulate,
record, demultiplex, and furnish sensor data from F-1 payloads and
boost-phase Atlas booster data to the display equipment. This g
equipment shall consist of TLM-18 automatic tracking antennas (see
Paragraph 2 above), FM receivers, demultiplexing units, and
recorders. The equipment is listed in Tab § of Section 2.

6. A ITION ING EQUIPMENT. The

UHF tracking and acquisition equipment shall provide the capability
for searching for and acquiring the vehicle Prior to the determination

1-3-6
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~ of precise vehicle coordinates, as well as tricldng the vehicle to as-

certain precise vehicle azimuth, elevation, and range. The UHF tracking
and acquisition equipment shall consist of a precision UHF direction
{inder for acquisition and tracking and CW distance measuring equipment
for range tracking; associated with these major elements are command
transmitters, transmitting antennas, telemetry receivers and associated -
antennas, computers for acquisition and orbit ¢computations, digital data

output equipment, and standby power units The equipment ig listed in.
Tab 5 of Section 2. . ‘ . o

fomolE DATA RECEIVING EQUIPMENT. The UHF data
receiving equipment provides the meansg of receiving -and recording pay- .

load sensor data and furnishing it to readout devices and to the sensor
display consoles The UHF data receiving equipment shall consist of
high- gain receiving antennas, demodulators, and recorders. The equip-
ment is listed in Tab 5 of Section 2. : . :

8. OMMAND TRANSMITTING EQUIPMENT. The
UHF comumand-transmitting equipment shall provide the means to trans-
mit digital real-time commands {rom the ground which will activate -
equipment functions in the vehicle. The equipment shall consist of a high-

.power FM transmitter and a directional transmitting antenna. 'l’h.o equip.

ment is listed in Tab 5 of Section 2.

' 9. PAYLOAD D : - The payloud ground
equipment shall be capable of accepting, Feconstructing, and displaying
visual and ferret reconnaissance data and auxiliary information. . The
Payload ground eqQuipment shall congisgt of sensor display consoles,

| 10. GROUND TIMING AND DiSPLAY EQUIPMENT. The
ground timing and dj splay equipment shall be capable of supplying master

timing information for 8round stations, synchronizing signals, and timing -

aids necessary both to establish vehicle Position in orbit as a function

of time and to synchronize gfound station operations. The ground t'iming
and display €quipment shall consist of WWV time receivers, master
time generators ( synchronized with WWYV), time display units, and
timing terminal unitg for remote timing indications. The equipment
required for this function of satellite ground control is listed under the -
headings of the equipment for which it Supplies a support function. The

-equipment is listed in Tab 5 of Section 2.

INTRA/INTERSTA TION

ion and interstation
€om.7un::at:ons and datg transmission equipment shall facilitate the flow
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of recdnnaiua.nce data, voice, teletype, launch control, and tracking

information within portions of a single ground station and between ground
stations. The €quipment shall algo Provide the means for eontrolling
and coordinating launch and postlaunch activities. The intrastation and
interstation communications and data tranamission equipment shall con-
8ist of the following types of Betwork: high- speed data link, 100 wpm
teletype, 60 Wpm teletype, alternate voiceltoletypo. voice paging, hot-
line direct communj cation, 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 5 of Section 2. |

& aiALIGNMENT AND CALIBRATION EQUIPMENT. The
alignment and caiibration 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 beacons after

the optical and electrical axes of the antenna have been collimated. The
equipment required for thig function of satellite ground control is listed
under the headings of the ¢Quipment for which it supplies a support
function. The €quipment is listed in Tab § of Section 2. .

13. MISCELIANE S EQUIPMENT The miscellaneous
equipment shall include Maintenance and storage equipment, standard .
test equipment at stations cutside the zone of the interior, and mis-.
cellaneous hand tools This equipment ig listed in Tab 5 of Section 2.

v, IESTING REQQJREMENI§

A. GROUND IESTS Components, subassemblica, assemblies,
and integrated Systems shall be subjected to development, ‘qualification,
and inepection tests, as applicable. These tests, defined in Tab 2
of this Section, shall be scheduled to provide ground equipment capable
of meesting functiona] requirements defined in Paragraph I above.
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FACILITIES

1. SCOPE RORTRS

A. GENERAL. The requirements for both Contractor-furnished
and Government- furnished facilities and equipment for the Sentry Program
are established in this tab. . el e

B. OBJECTIVE. Facilities shal! be provided to support program
administration and direction; research and development; system and
{light testing; tracking, control, and telemetry; reconnaissance data
acquisition and Processing; and intercept, control, and recovery of re-
extry vehicles. i . . . ..

~

. DESIGN CRITERIA
—i LRIIERIA

A. PUBLICATIONS

. el AL TONS

~

1. ' The following publications shall be used as reference
documents for the Sentry Program facilitiug_:. S ,

. 3. LMSD-59304 “Design Criteria and Outline Specification, .
Sentry Launch Complex, Point Arguello, California, " dated } August

iy Doa LMSD-106722 "Design Criteria and Ouline Specifica.
tions, Missile Assembly Building, Camp Cooke, California, " dated
30 May 1958 and amended by LMSD-59316, dated 22 July 1958

¢ LMSD-109014 "Basis for Design for 'l'ypx‘cil Develop.
ment/Operational Tracking Station, * dated 7 March 1958

d.  LMSD-109005 "Design Criteria and Outline Specifica.-
t:on, DcvelopmentIOpeutaonu Tracking Station, New Boston, New - -
Hun)pplure. " dated 13 October 1958 . . : . -t

e. LMSD-109004 "Design Criteria and Outline Specifica-
tion; Develcpment/Operational Tracking Station, Ottumwa, lowa, *
d.ted 13 October 1558 . : '

1-4-]
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Compliance requirements for the following Contiactor ,

specifications which are to be prepared shall be subject to both Air Force

approval and

a.
for Sentry R] Program. "

Separate negotiations.

LMSD-445046, "Ground Station Complex Specification

LMSD-445047, "Ground Station Comj:lcx Sj'nci.fication

b.
for Sentry R2 Program. "

Program.n

€. LMSD-445048, "Launch Complex Specification, Sentry

B. DESIGN STAND . facﬂiﬁec shall be d&:ijued to conform .

to the latest

issues of the follov-ing design standards, codes, and speci-

fications, which will be used as reference and adhered to where applicable:

1.
2.

Facilities
4.

L]

' .6.

?

8

9

10,
11.
12

13
for Concrete

14

LOCY LD A-0cR7,t

OCE Ehgineen’ng Manuals for Militarylcsl;s:t;ﬁction .

USAF Installitions Faéility Requirement Mul
AFM 8815, Standard Outtine Specifications for Air Force |

Uniform Building Code =~ B
Nationa} Building Code ) S - o .
National Plumbing Code " : ' '
National Electrical Code -

American Concrete Institute l;‘ln‘lding Codes and Stat'xd'ardn
Amcnqtn Water Workse Association Standards

Ameri;in Association of State Higiﬁny Of{i;iai- Siandard-
Heating, Ventilati‘ng. tnd A.ir-Cond'itic.s_ni.l‘l-. CQ.idl_

National Bureay of Standards Report 3079, Requirements
Masonry Des:gn : - o

American Institute of Steel Construction Manua}
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15  Underwriters' Laboratories Incorporated, Standards
16. American Welding Society Code
17. Applicabl_e Local Construction Codes.

Ol. FACILITIES REQUIREMENTS

-utilized in the Sentry Program will be located in the Palo Alto-Sunnyvale-
Santa Cruz area and in the Van Nuys area. These facilities shall support
the design, fabrication, development laboratory testing, assembly, in.
stallation, production, and Program management activities necessary to
accomplish the objectives of the Sentry Program. ) ’

B. SANTA CRUZ TEST BASE, .CALIFORNIA. The Santa Cruz
Test Base shall provide the facilities for test operations involving the
capability to test components, subsystems, and satellite vehicles, in-
cluding engine firing, as required for development and acceptance testing.
The facilities and equipment provided for the Discoverer Srogram shall
be usec for the Sentry Program. The additional teat stands (2), pro-
grammed in the MIDAS Program, shall be utilized as required for the
Sentry Program. ; :

C. SUBCONTRACTORS' PLANT FACILITIES. Subcontractors'
plant facilities are required to support the design, development, fab- -
rication, testing, and administrative activities necessary to accomplish
the subcontract tasks involved in the Sentry Program. Special test

equipment, if required, shall be a matter for resolution in the final
Regotiation of each subcontracy. - ' :

" D, LAUNCH BASE VANDENBERG AFB . CALIFORNIA. AN
flight test vehicles in the Sentry Program shall be launched from
. Vandenberg AFE . Point Arguello. Facilities shal} provide the capa-

bility for launching at a maximum rate of two flights per month. The
launch base will consist of missile assembly, shop, administration,

and engineering facilities; a launch complex containing 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
{acilities shal} be provided from the Discoverer Program.

" E. TR;ACKING AND ACQUISITION S ATION, VANDENBERG
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data and ferret readout data; execute inflight calibration; and provide for -
commands to the orbiting vehicle The existing facilities and the equip-
ment provided at this station for the Discoverer Program will be used as
required. Additional facilities shall be required to provide the visual
readout capubility and to convert the station to UHF Modification or
addition to the VHF telemetry receiver building will be required to
accommodate booster real-time telemetry display and recording equip.
ment. : N R .

F. TRACKING AND ACQUISITION STATION POINT MUGU,
CALIFORNIA The Point 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 Vandenberg : ,
Tracking and Acquisition Station. During the orbital phase, Pt. Mugu o

acquisition supporting the Vandenberg station, if required. "The facilities
~nd equipment shall consist of existing facilities provided for the Dis-
Coverer Program. oo . L o

TN

. 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 telemetry data acquisition
€quipment and the ship-to-air data pickup equipment, shall be used,
except that ferret inflight calibration equipment shall be added.

a1 TRACKING AND ACQUISITION STATION, KAENA PoNT
HAWAIl “The Raena Point Tncﬂnx and xcquilition Station m‘ﬁjacqnire .
and track the vehicle, receive telemetry data, execute inflight calibration,

and command the orbiting vehicle The existing facilities and equipment
provided at this station for the Discoverer Program will be used as .
required. Additional facilities shall ba required to. convert the station

1. TRACKING AND ACQUISITION STATION, KODIAK ISLAND,
ALASKA e Kodiak Tracking an ‘Acquigition Station will acquire
and track the vehicle, receive telemetry data, and command the orbiting
vehicle  As long as this station is used, -it shall be necessary for the
sstcllite vehicle to carry a VHF transmitter in addition to the UHF
transmitter. The facilities and equipment shal) consist of existing
facibities provided for the Dincoverer'Program. S

J TRACKING AND ACQUISITION STATION NEW BOSTON,
NEW HAMESHIRE  The New Boston raclang and Acquisition Station
will acquire and track the vehicle; receive telemetry, visual readout
and ferret readout data, execute inflight calibration and command the
orb.ting veh:cle

1-4-4
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K. TRACKING AND ACQUISITION STATION, OTTUMWA, TIOWA. -
The Ottumwa Tracking and Acquisition Station shall acquire and track
the vehicle; receive telemetry, visual readout and ferret readout data;
execute inflight calibration; and command the orbiting vehicle.

L. TRACKING AND ACQU'SITION STATION FORT STEVENS
ORBGON.™ The Fort Stevens Tracking and Acquisition Station shall
acquire and track the vehicle; receive telemetry, visual readout and :
ferret data; execute inflight calibration; and command the orbiting vehicle.

M. HAWAIIAN CONTROL CENTER,; HICKAM AFB HAWAIL The’
Hawaiian"Control Center located at » Hawaii, shall dispatch
and control air and sea elements of the recovery force during recovery
opcrations in the area of the Hawaiian Islands. This center shall be
equipped with the necessary communications to perinit real-time
command and control of both the air-borne and sea-borne elements of
the recovery force. The facilities and equipment shall consist of the
facilities and equipment provided for the Discoverer Program. S

N. RECOVERY EQUIPMENT TEST OFFICE, EDWARDS AFB,.
CALIFORNIA. A field office responsible for the control of the develop-
ment {light tests for the evaluation of recovery squipment and techniques
will be established.at Edwards AFB. The brick and mortar facilities
and equipment shall be Government- furnished from existing facilities
at this basge. " : Tt T )

el E S

uciFACIFIC MISSILE RANGE, POINT MUGU, CALIFORNIA- °
The Pacific Missile ange will be used for the tests :
finding equipment and techniques and complete 'rc‘cqvgr_y ‘p'rq__ce.du_rgl.

P. OPTICAL TRACKING STATIONS, SPACE TRACK. “Space
Track Stations will he used for high- accurac,’ determination of orbital
Position. These stations wil: be integrated into the comimunications
network of the Sentry Program. . s C

Q. DEVELOPMENT CONTROL CENTER SUNNYVALE,
CALIFOFNIA. The Development Control enter wi equipped and
used to provide fo- centralized satellite system control and will:

I.  Check out and integrate various oqﬁipmeﬁi 'l'ml”'stationa
into a 87 stem test complex R

2 Direct countdown and flight operations L

. 3. Direct transmission, processing aad dissemination of
tracking information ' . -
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: 5. .
acheduling of vehicles and equipment Operation, acquisition Prediction,

transmission of collected reconnaissance data, Feconnaissance data in-
dexing, and quality contro] of data L

6. Provide centralized contrg] of the Vigya] Reéovcry Re- -
Connaissance tracking, Acquisition, and command system

R. COMPUTER FACILITY SUNNYVALE CALIFORNIA. The
LMSD Computer Facility at Sunnyvale will E£ccomplish the computer

i in support of flight Operations on an interim basis, and wil]
Perform data $moothing, orbj¢ Somputationg, impact Predictions, ac.-
quisition Predictions, and acheduling. In Particular, the €omputer
facility wij). . . :

1  Generate nomina} «phemeris data and transmit tracking
Station acquisition and tracking Programs D S

2.
calculations ang transmit reviged 4¢quisition angd tracking Programs’

3. Calculate -and transmit data required for Setting timers
and initiating Fecovery Operations -

4.  Calculate and trangmjg Predicted Fecovery area data

.

5. Assist Development Control Center in ch'ecizoui and
integration of tracking Stations :

6. Process ferret intercept, calibration, and‘quah‘ty contro}
data for 8ystem technijca) evaluation and long-term Payload contro] e
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The LMSD Computer Facility at Sunnyvale wil] replace the functions
being dccomplished by the LMSD Computer Facility at Pajo Alto for the
iscoverer Program. Thig transfer of funetions will be accomplished

F T or to the beginning of Sentry flight test operations. The LMSD facility
«t Sunnyvale wil] accommodate the requirements of the Sentry Program
until the time that computer capacity iy provided physic

Development Control Center. L L e e
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PERSONNEL

1. SCOPE

A. GENERAL. The requirements !‘or'tbc'deinloj:m'ent of a coherent
personnel capability for the Sentry Program are established in this tab

B  OBJECTIVES. The objectives of the pe'uonnel subsystem de-
vclopment for the Sentry Program are: ) . )

1. Provide a Personne] ‘capability to control, operate, and
maintain the program - .

2. Evaluate this personnel subsystem and itg develoﬁme’nt as
a model for the development of an AF personnel subsystem

3. Establish 4plam and methods to later devo_lop. and provide
an 7perational Capability. : . :

1. PERSONNEL PROGRAM CRITERJA =~ %
\N . -

heir e EUBLICATIONS. Compliance with the following documents and
their references shall i+ required. o e

1. AFBM Exhibit 57.8A, “Human Enginearing, Design
Standards for Migeile S. stems Equipment, " ‘dated | November 1953

2.  WDT Exhikit 56 5C, “Technical Manuals Program, "
dated August 1958 ' L : S

3. WDT Exhibit 57.7, "Maintenance Analysis, Program for
Ballistic Migsjle Wecapon Systems, " dated 17 October 1957, or amended
6 February 1958 ) o . . .

4 ACBM Exhibit 58-18p, "Qualitative Personne] Require-
neats Information, ' dated 26 June 1959, .o s .

5 WDD-59.Ts. 175. "Qualitative Peu.onnel Requirements

Information for Sentry/MIDAS, Tegt Organization, Part 1" dated

15 May 1ysy
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. . .

6. AFR 50-9, "Special Training, " dated 23 January 1959
7 AFR 50-23, “Training to Support Missiles. " dated August 1957
8. AFR 5-47, "Weapon System Documents, " dated 29 August 1956

9. MIL.T-48578 (US'AP). "Training Equipment, Weapon System,
ance Test Outlines, Instructions and

Requirements for Inspection of, " dated 18 December 1957

10.  WDT Exhibit 56. 4, "Traiming Parts Provisioning Document
for USAF RUD Service Test or Production Equipment Contracts (Ws-1074/
315A). ¢ : . . .

11. WDD.59.TS-172, "Seatry Training Concept, " dated 15 July 1959.

IIl. RESPONSIBLE ACTIVITIES

A. GENERAL. The tasks of human engineering. personnel require-
ments development trairing. and manuals and cther Jjob aids develop-
ment shall be to forecast and meet the requirements of the Sent:y per.-
sonnel subsystem (1o include both Contractor and AF cadre personnel
and the planning . traimng. evaluation. and equipment required to develop
and support thege personnel) so that it will remain in step with hardware
development ) o .

the sequences of operator decisions and actions. incorporate maintain- . s
ability into equipment design and arrangement, and provide for efficient <8
equipment and work-space layout to include the man-man- and man- ‘

machine communication links; participate 1n and conduct reviews, analyses

and studies to evaluate and verily from a human factor's standpoint the

adequacy of initial modification design ard to provide a basis for modifi-

cation of equipment and/or procedure. This includes a human factor

Feview of system operation for each test flight, and fie'd analysis to i
detail the potential and actual failures of the pe rsonne’ ibsystem and | R
to recommend remed;al action .o . f

C. PERSONNEL REQUIREMENTS Pe rsonnel requirements in-
formation for the launch base, each tracking and acquisition station,
and each control center shall be provided as appropriate.” Personne! re- A
quirements information thus provided will reflect available information -
to be develored in consonance with the development of the Sentry Program

1-5.2
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D. TRAINING. A training program consistent with the personnel
phasc-in schedule will be planned and conducted to fulfill the training
requirements generated by the manning of the launch base, each tracking
and acquisition station, and each control center. This program provides

for both individual and unit training and will be conducted at the Contractor's

Piant, at associate or subcontractors' plants, or at the test sites as
necessary. The training Program shall also determine which training
devices and aids are required, determine the objective characteristics

of these aids and provide those required; participate in studies of the
feasibility of using simulation technigues and equipment to provide means
for develop:ng, evaluating, and maintaining system proficiency; and study
§pecial training requirements of the S:ntry Program. = - '

E. MANUALS AND JOB AIDS. The manuals development program
will plan for and provide for the development of Class H1 Utility Manuals
and Class I Interim Manuals. The class of manuals to be provided will

Program. The program wall provide centralized control as required to
Perform surveillance of manual use, procedures for revision and fcr the
lssuance of standardized procedures throughout the system. :
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LOGISTICS

1. SCOPE

A. GENERAL. The requirements for logistic, s.;ipport'bf the flight
test operations of the Sentry Program are establish. . in this tab. -

B. OBJECTIVE. The objective of the logistic operation shall be
to procure, store, transport, issue, maintain, modify, and repair the
supplies and equ.pment neces sary to maintain the launch schedule and
to support the flight test objectives. ' : oA

U. LOGISTIC CRITERIA . B
LOGISTIC CRITERIA o

A. PUBLICATIONS. Compliance with the following documents

shail be required in the development of the logistic plan for the Sentry
Program. ‘ - Wt

1. LMSD-427102, "Reliability Requirements and Reliability
Program for the Sent>y Program, " dated 19 March 1959 e :

. WDT Exhibit 57-7, "Maintenance Analysis Program for

2
Ballistic Missile Weapon Systems, " dated 17 October 1957 as amended
b February 1958 o "

3. WDTC Exh:bit 47-29, “Test Ground Supbort Equipment,
Spares Therefor, and Spare Parts for Missiles for the Test Program, "
dated 15 April 1957 as revised 15 October 1957. .

1. LOGISTIC SUPPORT REQUIREMENTS

A. CONTROI, FUNCTION A logistics control organization shall
be established at the Contractor's aome plant site. This activity shall
establish the initial levels of equipment, materials, and spares in the
various bonded storage areas;. maintain and coordinate the flow of new,
seérviceable, and reparable Government- furnishad/ Contractor-furnished
equ:pment items between stations; establigh initial depot level maintenance
capability requireiuents; establish initial organizational level maintenance
capakility requirements; coordinate use o. Go -ernment-furrished truns-
purtation; continually evaluate and program changes to the logistic plan of
aperatiorns, and ptepare and submit reports as required. :
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B. SUPPLY FUNCTION )
1. HOME-PLANT SITES. A depot level supply center for ail
Sentry supply functions shall be established at the Contractor's home
plant site. This depot activity shall operate-bonded storage areas; pro-
cure, issue, and ship new and serviceable Govcrnment-!urgichedl,Cou-. .
tractor-furnished equipment items to test site bonded storage areas;
issue to maintenance activities reparables received from test sites; and
prepare data for reports réquired in Paragraph A above. :
e B < e
2. TEST SITES Organizatioual level supply centers shall be
established at the principal test sites These activities shall operate the.
bonded storage areas; receive and issue new and serviceable Government-
furnioned/Contractor- furnished cquipment items; issue reparable Govern.
ment- furnished/Contraétor- furnished equipment items to orginizational
inainicnance activity; ship depot level reparables to depot maintenance
activity; and prepare data for reports required in Paragraph A above.
C. MAINTENANCE FUNCTION ) e e

) 1. HOME.PLANT SITES A depot level mainténance activity
shall be established at the Contractor's home plant site. .This activity
shall receive reparable items from the bonded storage areas; analyze °
the reparables for required materials and spare parts and effect the
necessary repairs: return serviceable items to supply; and prepare data
for reports required in Paragraph A above. - Ceel

2. TESTSITES An organizaticnal level ‘maintenance activity

shall be established at each test site which has a bonded storage area,

This activity shall receive reparable items from the bonded storage
areas; analyze the reparables for required materials and spare parts
and ettect the necessary repairs; return serviceable items to supply;
and prepare data for reports required 1n Paragraph A above.

D. TRANSPORTAT]OX_‘{ '
1. Tr.import of serviceable and repiréble equipment betwecn
locations as required to support the Sentry Program shall be furnished

as indizated in Tab 4 of Seciion 2.

E. SPARES

.

1. For the purposes of this Program, the definition of spares
shall be that of WDTC Exhibit 57- 29 and as further _clarifi_ec! below:

C a. Spares shall be defined as those portions of the Satellite
Systems inventory which are required for maintenance, repair, overhaul,
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or modification of ground support

equipment, ground ol;enting equip-

ment, and flight vehicles called for by or in support of the contract,
whether fabricated by the Contractor or purchased by the Contractor
- from others. Spares shali be further classified as fo_llq?-:_

. . . . ‘e ;-‘;_".. S .
. : . (1) Spare equipments shall be defined as complete
prime operating units or major chassis. Examples of spare equipments
are VHF Acquisition Transmitter, S-Band Beacon Transponder, VERLORT

Radar Modulator, etc.

v(Z.) Spare parts

‘shall be defined as components,

assemblies, sub-assemblies, or parts of a prime operating uait or
major chassis. Examples of spare parts are bolts, printed circuit

cards, microswitches, etc. Spar

into common and peculiar spare parts. . oy

e parts shali be further broken dm

. I .
e AR e
o ——, s - .

: - (a) Coﬁﬁton Spare Parts - Common spare parts
shall be detined as hardware and electronic items readily available from

more than one source of supply

' (b) Peculiar Spare Parts -"P§cuu'a},. spare parts
shall be defined as hatdware and electronic itsns available from a sole-

source of supply to include standa

rd items that have been modified, sub-

Jected to special test standards or parts that have been manufactured

to meet a specific technical application.
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LAUNCH PLAN

1. SCOPE

A, GENERAL 'i‘he launch plan, for planning purposes use only,
is establishcd in this tab. .

B. OBJECTIVE. The objective of the lluncﬁ pian shall be to pro-
vide the plurning instrument which together with the Sentry Program
Objectives of Section 1 shall form the basis for the Work Statement of
Section 2. . : :

II. LAUNCE PLAN
A. The Atlas-boosted Sentry flight ‘vehicles shall be planned to
be launched from Vandenberg AFB - Point Arguello as follows:
Readout " Recovery - Date
- April 1960 .

- June- 1960 . -

- August 1960 '
October 1960
November 1960
December 1960
February 1961
April 1961
May 1961
June 1961
July 1961

. August 1961 _
September 1961
October 1961
November 196}
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¢ 0 INTRCSUCTICN TOSTATEMENT OF WORK

B.1 The Lockheed Aircraft Corporation Missiles and Space Divisioa
shall plan .ad conduct a progeam of research and development leading
towvard the atta.nment of the satellite vehicle system, described in
Section | as the Readout portion of the Sentry Program.
0.2 Subject to the overall management oi the BMD/BMC team, the
Lockheced Missiles and Space Division shall fulfill responsible techni-
cal direction of the Rcadout portion of the Seiitry Program as Prime
Contractor. Government approval of the technical decisions of the-
Contractor shall not be required prior to implementation, except as
specifically sct forth eclsewhere in this contract. This provision should
no:, however, be construcd as in any way limiting the right of the

Government to direct or redirect the technical aspects of the Contractor's -

efforts at any time. Where such direction affects costs or schedules, or
18 contradictory to the provisions of this coatract, normal cuntract change
procecdures shail apply R e R

0.3 The program of research and development is to be conducted as part
of a continuing effort; this Work Statement covers the period from the
compieion of Contract AF 04(647)-97 through 31 December 1960. Tc
assure that a measure of progress will be available, the Contractor shall
provide a detailed schedule of milestones extending through calendar year
1961. Frogress toward, and the attainm.ent of these milestones shall be

reported monthly. ) ) ' LT

0.4 The Contractor-s drawings shall he prepared in accordance with
specification MIL-D-5028B for items of airborrs and ground equipment
to be used during the Readout portion of the Sentry, Rescarch and
Development Program, with the following deviations referenced to para-
graphs of specification MIL-D.5028B: - - :

a. Drawing titles shall be in general ;cco.r.d;nce with
MIL-D-5028B but nced not comply with the precision required in the
use of abbreviations, periods in abbreviations, and the H-6-1 catalog

(Paragraph 3.3 1). e

b. Weight of purts shall not be shown on dra'winéu '
(Paragraph 3 3. 3). ’ R Lo

¢. Breakdown of drawings need not conform. Vehicle draw-
ings may be broken down so that equipment installations and structural
drawings are separate (Paragraph 3.4.1). S

d. Electrical harness assembly drawings aré not required;
however, photographs of wiring boards shall be made available upon

~ specific request (Paragraph 3.4.1.2)
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¢. Tube bend data shall not be re

Qu{gcd
‘:?F'.._':‘ Jm;&;r
f. Electrical harness installation drawing
quired (Faragraph 3.4. 1. 5). T R AR
' ’s::«?:{éi:.g: W e TR
R-  Special n .tes identifying Spg_qlfficatipn\.’ControlD
shall not be required (Paragraph 3.4, 4.3) i"';*’ &

cONYF ' S

h.  Alteration drawings shall be’;ij'ag‘._ek"fp.x- functional s r

changes to commerciil items used in ground support and checkout .-
equipment. Photographs will be available fo mechanical structure .

changes te commercial items used in ground’
equipment (Paragraph 3, 4, 4. 4). B

s e

L.~ Legibility of drawings thall_;gp.ly 1
every line, letter, and character shall be read
(blurprint, diazo, etc.) made as a one generat
the working tracing (Paragraph 3.8), - -

. I et i .

Jo  On any diawing requiring informa 10n concerning processes,
such as hcat treatment, welding, finishing hardness, etc.’, the only -
specification to be listed shall be Lockheed Aircraft
Process Specification }00 (Paragraph 3, 3:* Bl‘.‘. o

4

Contractor and subcontractor drawings pertaining to items | nse -
during the research and development program need not bg:geqvqg d.

‘o the Air Force but ohall Ly wiege <vailabie to the Air F-

> N,
Fce i
fically requested by drawing number. quiiiﬁ'ei‘;ﬁa!’_,g!raﬂngg W,
generally not be available during the research and development pro. 4
gram; however, the Contractor will request’a’ commercial vendor to -
submit drawings upon receipt of a specitfic:ire_'qu_c‘_st1 .‘{rom ¢ Air Force. ) : 3
0.5 Rivision of Responsibilitics Between and | . l‘
0.5.1 Mating of the Atlas booster to the Sentry re !
acc

a joint effort by LMSD and Convair, and shail'be acce hod at Tl
Vandenberg AFB. The time aad place for. composite systems checkout . . -
and compatibility tests shali ba determined by muitdal agreement at . .
Vandenberg AFB within current flight test working' g roup procédures. . . .-
This work shal] be accomplished with Lozkheed and. Convair working - .. :
on their respective equipment, or ag mutuany:_i'r’range’d it i g

0.5.2 Lockheed has overall systems feiponl ‘_l'l'i_t’y
tractor. Convauir shall have the status of Associate
In the gcope of the readout portion of the Sentry P

3

0.5.3 Lockheed shall be brespon:iblé for tl'x;;_Sent;;y r 2
vehicle and supporting equipment, including ‘the 'boo

Y
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0.5.4 Conv.ur skail be responsible for the Atlu boo1
tion of the ground support equipment for w_lp h. it is
WS lO?A l Prorr.mn. . i )

0; 5.5 Convaxr shall be responsible for allimod_itica on'y

changes to the Atlas booster and ground pupport,"quip
in Paragraph 0.5.4 above. Modificatiois a.ndlor r.han

equipment furnished to the WS-107A-1 Program by Au
shall-be the responsibility of those Auociat_&gontggg;ozl

shall be Convair's responsibility to maket l?
and rrodxfu.atwns. ;

0.5.6 1 shall be Lockheed's rcsponnbxlity'to Cominate‘ t

d;that por-,
ill the A

all do SIgn engincering and installation of equ{pment that. ’c":l‘lld lflect the L

operation of cither the Atlag booster or _ballc teot hcilit.' "; 4

Vandenberg AFB.

0.5.7 Lockheed as Prime Contractor.
canduct of the rcadout
of the AFBMD.

0.5.8 Lockhced shall be
loop {guided) reference trajectory from launc
vehicle to orbit injection of the bentry veMc

0.5.9 Lockheed shall establigh coordmation w\;th Convalr

the reference trajectories specified by Lockh eed’ ntilf
design constraints of the Atlas vehicle. 5E ~“¥‘7'*

8.5 10 Convair shall be rczponoible fop tugm hfng Lockbo d v
- ficient data as required for determination of. the roferonco trajectories.
such as weights, propulsion dau. .~inc,luding design tolerances and

- ey

non-stand..rd condxtxons.

- ihs s
St Ba A e AW
0.5.11 Lock“ced shall be responsible to the KFBMD test controllor t‘or

i

 suf-

the conduct of the Sentry readout vehicle countdown in accorda.ncoﬁgrith the .
countdown procedurcs.developed Jointly by LMSD and Convair and’ approved
ti

by the Vondenberg AFB flight test working group a3
the countdown the Convair test conductor dotect 4a’c,
preclude achievement of test objectives,” thi

to.the AFBMD test controller for resolutio s

0.5.32 Convau- saail be responsible’ to the BMD ;os

_ PR
'the conduct of the Atlas booster countdown™ in’ accordanc_o“ ith tha count-“

down procedures developed jointly by LMSD and Convai:
by the Vandcnberg AFB flxght test. worxmg group" I
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the countdown the Cenvair tast conductor aetects a condition which would

Preclude ach:evement of test objectives, this condition shall be reported
tc the AFBMD test controljar for resolution, :

0.5.13 LMSD shal) be Tesponsible for publishing the Sentry Detailed
Test Obiect res after coordination with Convair on'those items that
concarn the Atlas, its suprort, and its operation. Similar procedures
shall be followed for other documents which require a conrdinated effort.

0.5.14 Convair shzl] be responsible for data recording and data reductjon
of booster landline instrumentatien utilized at Vandenberg AFB Lockheed
shall be respons:ble for dits recording and data reduction of. the Lockheed-
furnished satell:te vehicle and Supporting equipment instrumentation.

0.5.15 Convair sha.; pe "esponsible for the airborne telemetering re-
quiremaents of the At'as broster Cornveir shall be responsible for the
reduction of di.a obt: .nee from tke telemetering equipment carried with-
in the Atlas boustoer Lo kheed shal] be responsible for the provision )
of real-t:me tejemet ry d.ta displays and recordirgs for the Atlag booster
during the booust phase . .

0.5.16 Lockheed skall te responsible for furnishing design criteria for
the launch complex at Vindenberg AFB. The criteria shall be coordinated
with Convair by Lockheed. . : :

0.5.17 Lockheed shal; be responsible for the installation and checkout
of all Jaunck complex G3E un:que to the Sentry. readout vehicle, except
for blockhouse~to~pad cables which shall be furnished tc Convair by
Lockheed and installed by Convaijr.

0.5.18 Convair shali be responsible for the detail scheduling of WS-1074.1

complex activities inc’uding Sentry Readout Program activities that take
place <oncurrent.y ‘

0.5.10 Lockhced sh:ll be the launch complex manager’
0.5.20 Lockheed shyl) be respon.aiblc for the ihtegnted Semry/At]as
bouster countiown Mmanvals Upon completion of the integrated count.

down manuals, they will be submitted to the AFBMD flight test working
Rroup for review ard approval -
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!. 0 GENERAL

1.1 Muonagement. Contractor management of the readout portion of the
Szrtry Prograrn: shall be established to satisfy the requirements of
Paragraph 0. ¢ {Intreduction to Statemer. of Work) and the paragraphs
whicl follow. The management actavitics shall be definord as the central.
ized direction of ihe program by the Prime Contractor, including managc-
ment activities in the specilic arcas of space aystem management,, .

-planning, dcvelopment, test and operations, proqram administration, and

reliability. The Cortracter shall be supported in this effort by associate
coatractors. It shall be the reaponsibility of the Contractor to maintain
close conrdinatien with associate contractors as well as Government
agencies involved with the program. . :

1 2 Svstems

1 2.1 Development and Iategr yen

]

.

vs, Crordination. The Contractor skall perform .

t.2.1.1 Analyeses, St.d;
enpineering and operativuil sualvecs, system Aewipgn studirs, modifi- -
cution design and engirerr:s: itaeon, produchion ¢dordination and cat.
release, tachnical supnert fur the aystem integration of all subsystem.s
oéiny deveiopud unsier this centruct, orocuction crngvenring, materials
processes, commpunonts, and stunnards service, and shi'l porform all
other tasks reqguired to tneure elficient develupment of the readout portion
cf the Sentry su'cllitc systuem.  The svope of ruzh activity shall - be suffi-
cient to coordirity the wors firther described under e~ch subsystem, to
reach the progri -.. m:leeotures. and to maintnan a continu:ng reviaw of thie’
adequacy cf bet: the ¢ituil reuuremonts of this contract and performance
againet those reyairesnents ' :

1.2. 1.2 Aédvances: Plansing. The Contractor ehail be responsible inr
developing, estuilisiing, and mantaining the Weapor Svstem Doeveloprica
Plan in accordut.2e o3t Air Foree Maonagement Pree vilurey ARDC 893,
for invegtigatisn af cew systeme and applications related 1o the reurlye:
poruion of the Seniry Procrem, for performing stucd:us of weapor syitern
concepts, for defiiing praliminary opurational cont epts and pians to form
a logical datum: for systum design criteria, and for investigating alternate
appiications of the reacout portion of the Séntry system:and it derivatives.
Tke resuits drd recumninondations of these studies sisall be reportad to
AFBMD .

1.2.1.2 Geuprysiral Eavircnment (Subs 'stem J)

+2.1.3.1 The C-ntracict shill determine. and previde the I"onowing - e

Research Center, tirsueh tae WS.117L Weapon System Project Qifice:
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a. Requirements for geophysical data and aesi.gn criteria,
including justification for all such requirements .

b. . The form or manner in which the Geophysics lieu#rch
Directorate shall provide geophysical data and design criteria in those-
areas approved as valid requirements by the Weapon System Project
Office

€ The order of priority for geoﬁhylical data and design _
criteria which wil.- most effectively meet the requirements for system
design and development. : .

1.2.1.3.2 The Contractor shall, with the concurrence of the Weapon
System Project Of¢ce, provide to the Geophysics Research Directorate
the necessary facilities, telemetry channels, power source, vehicle
design, technical information, and other items which will enable the
Geophysics Research Directorate to utilize Sentry test vehicles for .
collection of geophysical design data as defined and required above. The

‘Contractor's activity with respect to Subsystem J also shall include

liaison wit" the Geophysics Research Directorate to insure timely ex-
change of requirements and technical information. :

1.2. 1.4 Subsystem } Interface. To insure optimim design and develop-
ment of the readout portion of the Sentry system and the proper meshing
of applicable portions of the collection control system and of Subsystems
E and F with Subsystem | {the Data Processing Subsystem), LMSD and

the Prime Contractor for Subsystem I shall collaborate to make arrange-

ments for a sufficiently full and timely flow of information 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 arrarge
orderly means to bring to light any divergencies between the two parts
of the total program, to effect the best possible compromises as they
are nceded, and to refer to the Government Contracting Officers (LMSD
to BMC and Prime Contractor Subsystem I to RADC) for decision on any
questions which cannot be resolved by agreement. They each shall be
responsible for maintaining constant vigilance of the interf:ce_ areas and
the timely notification and referral to AFBMD/Sentry Project Office of.
any potential or actual problem areas, or areas of omiusion by either
group which would affect the overal] system capability, 1' shall be the
intent of the procuring agencies (BMD/RADC) to assist in the solution of
interface problems before the problems require arbitrary decision.

1.2.1.5 Design Test Data Reduction. The Contractor shall perform the o
reduction of data derived from all inplant subsystem, development,

qualification, and inspection test efiorts associated with the readout
portion of the Sentry Program.
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122 Reliability The Contractor shall conduct a reliability rogram
for the readout portion of the Sentry Program which will satis y the
reliability objectives given in Paragraph V, Tab 1 of Section 1. In
carrying out this program the Contractor shall follow the procedures of
Appendix A to LMSD-427102, ""Reliability Requirements for the Sentry
Program,' dated 19 March 1959. To insure that the roliability of con-

ance with the requirementsy 'of.M,IL-Q-S9Z3(C). Phase A, in which the
reliability requirements shall govern the certification of the quality in
all cases where the reliability of the equipment is effegtqc?. .

1.2.3 ntract Data Preparation. The 6ontractor élull p'e'rform all

activitias required for the Preparation of reports, proposals, Lillg of

this Work Statement shall be as defined in LMSD-445087, "Specification
Program for Discoverer, MIDAS, and Sentry Programs,' dated

15 April 1959, and shall be submitted in accordance with LMSD-6246,
""Specification Submittal Requirements for Discoverer, MIDAS, and
Sentry Programs, ' dated 22 July 1959, Report requirements for the
contract period covered by this Work Statement shall be in accordance
with AFBM 58.]1 Exhibit, as defined in LMSD-445722, “Program for
Submittal of Contractor-Purnished Reports for Discoverer, MIDAS,
and Sentry, " except for the following deviations; S, e

—— ey e

ko writniie

o Fe

S e L e

a. Standard size 8 inches by 10-'112 inches or the alternate
size 8-1/2 inches by 11 inches for Contract Status Reports, Technical

‘Operating Reports, and Technical Docnmontary reports. Fold-out in- i

closures may be used as necessary. Specific deviations may be re-
quired for LMSD reports where the content of the report in primarily
large charts, Braphs, etc. (Reference FBM 58, Chapter I, Paragraph 4a.)

b. LMSD report submittals shall Areta'in their p.relent' cover
Paper substance. (Reference AFBM 58.1 Chapter I, Paragraph 4e.)

C. The type of binding and/or fastening for all LMSD report

" submittals shall be at the option of LMSD. :Comb biriding shall be

utilized, where Practicable, until existing stocks are exhausted. .
(Reference AFBM 58-1, Chapter L Paragraph 4.) - - .

d. Catalug cards shall not be included in LMSD report sub-
mittals. (Reference AFBM 58-1, Chapter |, ‘Paragraph 4g.)

e ———




‘1.4 Flight Test and Opentions.

% .LMSD-445 160A

. e. The following .reports lfxsll be ‘ubinitted monthly, under
one cover, (LMSD/2800) in accordance with Paragraph 2, Chapter I,
of AFBM 58-1 Exhibit; . o . :
. (1) Program Progress Report -
(2) Facility Progress Report .
(3) Production Analysis Report )
f. The following reports shall be submitted monthly, under
one ccver, .in accordance with Paragraph 2, Chapter I, AFBM 58-.1 -
Exhibat: : _ . ' ; . ‘
(1) Punding Status Report
(2) Manpower St.atua Report _
8- The following reports shall be submitted quai'terly. under -

one cover, in accordance with Paragraph 2, Chapter I, AFBM 5§.1
Exhibit. . . '

(1) Program Progress Report
(2) Facility Progress Report _
h. The following reports .halilbo iubn_:ltted quax::eiiy;, under
onc cover, in accordance with Paragraph 2, Chapter I, AFBM 58-1
Exhibit: - ) ‘
(1) Financial Status Report

| .(Z) Manpower Status Report

-+ 1.3 Personnel {Subgystem K). The Contractor shall develop the
personnel subsystem as needed to support the readout portion of the
1. .

Sentry Program as specified in Tab 5 of Section

1.4.1 Flight Test Planning and Evaluation. The Contractor shall pre-

Pare test plans and establigh overall requirements for Sentry readout’ . -
flight tests at Vandenberg AFB. Flight test data shall be prepared :
for each installation and launch and shall consist of the following:

2-1.8
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TITLE

Data and Support
Requirements

Systema Operation
" Plan .

Flight Termination .
System Report

Detailed Tast
Objectives

System Test Directive

Range Safety
Trajectory and
Analysis Report

Preliminary Count.
down Maaual

Final Countdown
Manual

"Flight Test Direct}ve
Pad Safety Report

Preliminary System
Test Report

Launch Pad Damage
Report

Launch Report

Performance
Analysis Report

Systems Test Eval;x-
ation Report

Systems Test Evalu.
ation Summary
Report

LCCKHLID aAtCRAFT CORPORATION

)

o
m
lae]
-

for onéh portion .
of the program:

for each portion
of the program
for each flight.
for each flight
for each flight
for each fllghf: :

for each nt-ght

for each flight

for each flight

for each flight
for each flight

for each flight

for each flight
for each flight

for each flight

for entire program

2-1-9
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1 year prior to initia]
launch with periodic
upgrad.‘l.ng’u required

6 méntﬁo ﬁrior'to initial

- launch

6 months f:riqr to launch
90 d.ay.‘ prlor to launch
30 'dlyo prlor ‘to launch
30-days prior to launch
) m@t';l p'xi%cr to launch
15 d“a_y;px_-A!qrAto launch

30 days pﬂéxj to launch "

30 days prior to launch

. 7-10 diyl after lauach

7-days after launch

15 days after launch

30 days after launch

45 days after launch
Semilumnlly; 45 days
after end of June and
December of each year
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1.4.2 Launch Bases and Tracking Stations

1.4. 2.1 Facilities Design _g_p_q_Modiﬁc’_a_g_ég. The Contractor shall develop
design criteria and monitor facility design and modifications to Government. -
furnished facilities included in Paragraph 1. 4, 2. 2 required to support the
readout portion of the Sentry Program. . R

1.4.2.2 Activation and Operation. The Contractor shall operate and main-
tain launch base Oferations at Vandenberg AFB required for the readout
portion of the Sentry Program using the facilities described in Tab 4 of
Section 1. Delivery of flight vehicles shall be constructive only, and upon
acceptance by the USAF, the vehicles shall be returned to the Contracto~
as GFE for further testing. The Contractor shall plan to launch 6 such
vehicles on a schedule commensurate with the program objectives. In
support cf this effort, the Contractor shall conduct modifications, assembly
and checkout of ground systems and test vehicles; accomplish flight test
operations; receive, operate, maintain, and calibrate all GFE and GFP as
required; provide en ineering gservices and coordinate changes initiated

at Sunnyvale; and pertorm Planning and coordination for conducting flight
tests. The Contractor shall operate and Provide routine facility mainten-
ance at the launch base specified in Paragraph III.C 2, Tab 1 of Section 1,
in support of the launch plan for the readout portion of the Sentry Program
as shown in Tab 7 of Section 1. Minor facilities modifications shall be
accomplished by the contractor after approval by AFBMD, where necessary
to provide for equipment installation or operaticx impro_vement, L .

. ’ Th; ..'.:Cdn;x-.a.ctor

utilized at VAFB to the maximuin extent practicable.

l.4.4 Logistics. The Contractor shall oﬁerate‘and maintain logistic sup-
port for the fligi:t test operations of the readout portion of the Sentry
Program as specified in Tab 6 of Section 1. |, IR ‘

1.4.5 Control Centerg ' , . ] )
1.4.5.1 Facilitics Design and M;difications'. 'The.Contractor shall develop -
design criteria and monitor facility design and modifications to Government-

furnished facilities included in Paragraph 1.4.5.2.1 required to support
the readout portion of the Sentry Program. )

1.4.5.2 Activation and Qg- eration

1.4.5.2.1 \dignberg__g_qntz_ql Center, Vandenberg AFB. In support of
the readout portion of the ST:ntry ?rogram the Contractor shall operave

2-1-1‘0
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and provide routine facility maintenance at the Vandenberg Control
Center specified i Paragraph IlI.C 7, Tab 1, Section 1 for the required
monitoring and coordinating support of the Development Control Center
in Sunnyvale. Minor facilities modifications shall be accomplished by
the Contractor, after approval by AFBMD, where Recessary to provide
for equipment instal!ation Oor operation imprev,ement.._ RS-

1.5 General Manufacturin

1.5.1 Tooling L oo ow

e

%

L Tt v ANERE & S
1.5.1.1 Y-ﬁh.ls.l.f_mm The Contractor shall provide tooling, includ.
ing jigs, fixtures, and equipment necessary to t‘abricate,;anumble, and
checkout complate readout flight vehicles at a flight v;hicle‘d_c;livery rate
of two flight vehicles pPer month, ST - JE

1.5.1.2 Vehicle Tooling Maintenance. The todlfng specified in -
Paragraph 1.5. |, shall be. maintained by the Contractor. Modifications
to this tooling shall be dccomplished to effect authorizg;l_.zj.o_agout vehicle

configuration clhanges.

::3.1.3 Ground Ecuipment. Tne Contractor shall deve

1.5.2 Manufactoring Aid (Mockup) and Display Model o
AR cr TR Sl
1.5.2.1 Vehicle. The Contractor shall construct and maintain to the
latest readout vehicle configuration a manufacturing aid {mockup) in which
the external envelope of all airborne subsystems, as applicable, ghall be
simulated. Any display models required for development of the readout
portion of the Sentry Program shall also be furnished. The Contractor
shall construct and maintain to the latest readout vehic'e configuration a
dynamic simulation vehicle consisting of ajl components interconnected by |
the vehicle electrical harness. The dynamic simulation vehicle shall
utilize oPerating components, interconnected by the vehicle cabling speci.-
fizd for the given configuration. Vehicle dynamic simulation test equip.
ment, including subsystem and system checkout equipment, ghall be con-
sidered part of the dyriamic simulation vehicle operation. The' Contractor
shall algo design and construct scale models, sand table models, and
mockups required for design aids and evaluations, RS

R IT S
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1.6 SgAecial Test Eguigment

—SEGRET- | LMSD-4451604

1.5.2.2 Ground Fqui ment. The Contractor shall construct, as necessary,

all mockups, sand table models, scale models, and display models of
support equipment required in the deveclopment of the ground equipment
complex of the readout portion of the Sentry Prograr_n. .

1.5.3 Magq{gcturing Services .

1.5.3.1 Vehicle and‘Ground Equipment. In lllpp_:‘brt of the 'ouffort described

in Paragraphs 1.5, |, 1, 1.5.1.2, and subsequent hardware Paragraphs,

-the Contractor ghal} provide such manufacturing services as production

control, tool and vehicle Planning, process ~~gineering, and manufactur.-
ing area engineering required by the readout portion of the Sentry Program.

..

1.6.1 Develogmen;

1.6.1.1 Analysis and Design. The Contractor shall design, fabricate,
and maintain the special test equipment required by the readout porti

of the Sentry Program, (listed in Paragraph 8. 2, Tab 8 of this Section,,
as defined in Tab |, Section 1. Ecuipment shall be modified as required
to accommodate changes in vehicl > or associated equipment. :

1.6.1.2 Test. The Cbntractor s:all direct, coordina't.e. and conduct
development testing of special test equipment required by the readout
portion of the Sentry Program. - e

1. 6.2 Hardware : -

1.6.2.1 Fabricatio and Assembly. The Contractor ghaill pProvide
material Procurement, fabrication, Asscmbiy, liulntenance. and repair
of the items of special test equipment required by the readout portion
of the Sentry Program and listed in Paragraph 8. 2, Tab S of this
Section. - ‘
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2.0 VEHICLE EQUIPMENT e e
2.1 §zgtgms
2.1.1 Develogment and Integration

. . L L S LR e .
2.1.1.1 Analysis and Desiyn. The Contractor shall coordinate system
analvais and Gesign to insure the compatible integration of l"-lanYItem'l
Into a complete vehicle system for the readout portion of the Sentry Program.
2.1.1.2 Inplant Test. The Contractor shall lan and coordinate inplant
'.‘.:";!::.-:.:._:.%.' swaiilication, and ingpectizn tc:ts as 2lacilbed in Paragraph 1v,
Tab 2, Section 1 for the readout portion of the Sentry Program. The Con-
tractor shall determine, ag accurately ag possible, the environment of the
satellite vehicle by means of simulated flight environment, theoretical
analyses, materialg studies, performance and environmental testing, and
shall design Proper environmental controls to enable the readout satellite
vehicle to tolerate the enviroament, » wi Ik
2.1.1.3 Santa Cruz Test Base Tests. The Contractor shall plan, schedule,
coordinate, conduct, and evaluate systems ground tests, including fina)
acceptance testing, of the complete readout vehicle at the Santa Cruz Test
Base. e

Z-I-ZHAr.dmu,

2.1.2.1 Assembly and Installation. After the Iabrica'tibn and ;-iem_bly of
components and subassemblies, the Contractor shall stack-align the -

of all subsystem hardware to Provide completed readout vehicles in accord.

* ance with the readout vehicle delivery schedule, Tab 2 of this Section.
) . .- . [ _jk(-, - . .

2. 1.3 Modification and Checkout. The Contractor shall Prepare checkout
pProcedures and perform functional tests and checkout of the readout vehicle
mechanical, Propulsion, electrical, guidance and flight control,. instrumen.
tation, and communications equipment. The Contractor shall incorporate
modifications and design changes required to meet the flight objectives and
Prepare the readout vehicle for shipment. co Y :

2.2 Subsystem A . N
2.2.1 Qevelogment '

2.2.1.1 Analysis and Design. The Contractor shall pr.ovide th; Sentry
readout vehicle airframe defined in Tab 2 of Section 1, and develop modifi-
cations required by configuration changes, flight objectives, and/or experi-

mental flight test data. . The major areas of effort shall be concerned with
- 2-1-13 ‘ '
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lation, pressure

bility to improve Sentry readout vehicle performance for optimum accom-
plishment of the Sentry mission. The results of these investigations will
be reported to AFBMD. In support of the development effort, the Cor-
tractor shall provide technical direction; perform structures analyses,
acrodynamic, aerothermal, and performance studies; 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 improvément of

reliability, capability, and operational simplicity,

2.2.1.2 ‘Lest. The Contractor siiall progren, sénduct, sad anslyze re-

_sults of development, -qualification, and inspection testing of airframe

subsystem components required by the readout portion of the Sentry
Program. .

2.2.2 Hagdware

2.2.2.1 Fabrication and Assembly The Contractor shall provide
material procurement; fabrication, and assembly of sufficieat sets of
airframe subsystem components to support the delivery schedule for
readout vehicles, Tab 2 of this section. N

2.3 Subsystem B . o
2.3.1 Development ‘

2.3.1.1 Analysis and Desj . The Contractor shall provide the Sentry
readout vehicle propulsion subsystem defined in Tabs 1 and 2 of Section 1,
and develop and integrate modifications required by configuration chainges,
flight objectives, and/or experimental flight test data. The Contractor
shall investigate the application of the dual-burning engine (with large
tanks) developed in the Discoverer Program with the view of utilizing

this capability to improve Sentry readout vehicle performance for optimum

.accomplishment of the Sentry mission. ‘The results of these investigations

will be reperted to AFBMD. In support of the development effort, the
Contractor shall Provide technical direction; monitoring of subcontract
effort; flvid flow, heat transfer and vibration studies and analyses as may
be required; and development of an orbital period control. 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. )

- 2-1-14 .
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2.3 1.2 Iest The Contractor s.ai] Program, conduct, and analyze
results of development, qualification, and inspection testing of pro-
pulsion subsystem Companents required by the readout portion of the
Sentry Program _ : ..

2 3.2 Hardware

LN

o

provide
‘material procurement, fabrication, and assembly of sufficient sets of
Propulsion subsygtem components to support the delivery schedule for
readout vehicles, Tab 2 of this section. . ‘ e

2 3.2.1 Fabr Ation and Assembl The Contractor lf;allq

2.4 S'lnggtgm c

¥

a

=

Fd

l 2.4, 1 v cnt . S T
2.4.1.1 Analysis and Design The Contractor ghall Provide the vehicle. .

l borne auxiliary power subsystem for the readout portion of the Sentry
Program definad in Tabs 1 and 2 of Section |, and develop and integrate

_ modifications required by configuration charges, flight objectives, and/or

' - experimental flight test data. Ths responsibility includes design and
development of the complete vehicle wiring harness, including the destruct
System, pyrotechnic systems, and Preparation of an electrical schematic
diagram of the vehicle and groung Support equipment. The Contractor

l shall coordinate Sentry vehicle integration design studies with the AEC
for utilization of a nuclear APU, including facilities design criteria for
the use of such devices. Thesge studies shall include hazards Analyges

l over the complete factory-to-flight Sequence, orbit lifetime probability
for missions Planned to inclyde SNAP IA, a study of launch failure
Probability, and a re-entry analysis The solar array auxiliiry power

g unit being developed under the MIDAS Program wil) replace chemica]

high energy battery awaliary power system for back-up. In support of
the development effort, the Contractor shall provide technical direction,
monitoring of subcontract effory, 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, capabil.-
ity, and operational cimplicxty L AR

2.4.1.2 Test The Contractor ghajp Program, 'co:iduét.' and 'ixlt.al)"ze
results of dey 2iopment, Qualification, and acceptance testing of auxiy: ary

POwer subsystern componentsg required by the readout portion of the
Sentry Program ' , S -

. .
] .
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-+ 2.4.2.1 Fabrication and Assembly. The Contra-tor shall provide

material procurement, fabrication, and assembly of aufficient sets of
auxiliary power subsystem cmponents. to support the delivery schedule
for readcut vehicles, Tab 2, of this Section ' :

2.5 Subsystem D

-2 5.1 Development

2.5.1 1 Analyeis and Design The Contractor shall provide the guidance
and flight cortrnl subsystem for the readout portion of the Sentry Program
defined in Tab 2 of Section 1, and develop and integrate modifications re-
quired by configuration changes, flight objectives, and/or experimental
flight test data. The Contractor shall provide technical direction, moni -

‘toring of subcontr: ¢t effort, and liaison and coordination with other gub-

systems to insurc proper design interface. In support of the development
effort, the Contractor shall: (1) investigate the repackaging and redesign
of the inertiai relzrence package and the flight control ‘electronics pack-
age into a single integrated package with improved components; (2} perform
investigations leading tothe design and development of orbital stabilization
and vehicle attitude methods employing inertia wheels, reaction jets, ana/
or active differential drag devices as necessary to meet accuracy requ.re-
ments, and develop resviting components; (3) develop re-entry guidance
and flight control equipment as required; (4) develop the repackaging of the
attitude damping system, including pitch wheel; (5) develop precise attitcde
indication equipment for orbital operation, including means for storage
and readout of altitude indication information; and (6) mezitoe the develop-
ment of the gmidunce equations for booster guidance. The Contractor shall

. conduct feasibiiity and design studies for state-of-the-art subsystem de-

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

2.5.1.2 Test. The Contractor shall program, conduct, and analyze re-

W —

svits of development, qualification, and inspection testing of guidance and

- flight control subsysterm: components required by the readout portion of

the Sentry Program.
2.5.2 Hardware

2.5.2.1 Fat,'cation and Assembly. The Contractor shall provide material
procuremcni, fabrication, and assembly of sufficient sets of guidance and
flight control subsystem components to support the delivery schedule for
readout vehicles, Tab 2 of this Section. .
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2. ¢ Sibsystent E

2¢cl Dn'vr!nam--m :

2 6.1 Analvs:s and Desien  The Contractor shall provide the visual
rcconnaissance subsystem for the readout portinn of the Sertry Program
defined 1n Tabs | and 2 of Section 1, and develop and integrate modifica-
tions required by corfiguration changes. flight objectives, and/or experi-
mental flight test data  The Contractor shall provide technical direction,
.mcenitoring of suucontract effort, and liaison and coordination with other .

sulsysluiTa 10 insure proper design intesface. In wupport of the development

effort the Contractor shall:

a  Conduct a study Program directed toward the developraent
of a visual recsnnaissance subsystcm (E-3) capable of providing 5-foot
greund. resolution.  The use of both {ilm ard electromagnetic recording

will be considered in the determination of the optimum technical
approach .

b. Parform operational and systems analyses to determine
design criteria for reconn.issance equipment.

c. Conduct system etudies and special studies, as appropriate,
in such comnonent arca« ag improved image pick-up tubes, clectrostatic

and/or e¢lectromag etic view cata sterage devices, and wide-band video
and radio frequency amplifiers ) R

d. Establish technical requirements of the wide-band data
link of Subsystem H which wil] be testing those models and assemblies
required for equiprent design criteria. ’

e Develop equipment, techniques, and procedures for. moni-
toring -ind evuluating the quality of the system output to:

(I}  Check system opcration and compare the results with .
Performance requircments. ) : .

. (2'  Evaluate the results in order to consider redesign of .
equipment for future vehicles. ’

(3} Provde for Prograraming and control of future data
4acquisition cycles ) ' : )

(3) Determine that the ‘vehicle and orbit data accuracy is
sufficient to meet the location requirements of the system. Maximum

use thould be srade of data avalahle from Subsystem I in the performance
of the abuve finctions ’
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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
S8ystem output. Automatic features should not be included in items which
have the '‘off jine" funct ion of performing system check for development
purposes, ' “

f. Provide three Primary record photographs to the Data Pro-
cessing Subsystem. The data to be supplied to Subsystem I with the photo
records wi!l be determined under the requirements of Paragraph ). 2.1, 4,
The time delay from readout of the vehicle to receipt of the data by

Subsystem I will be kept to a minimum,

8- Develop ar adapt from’ existing equipment such photographic
viewing, proces $ing, and handling equipment required to pesform the
ground processcs existing within Subsystem F.

_ i. Conduct feasibiiity and design studies for state-of-the-art
subsystem developmert to provide progressive improvement of reliability,
capability, and operational simplicity, .

2.6.1.2 Test. The Contractor shall Program, conduct, and analyze
results of development, qualification, and inspection testing of visual
reconnaissance sulsystem components required by the readout portion
of the Seu:ry Program, T '

2.6.2 Hardware .

2.6.2.1 Fabrication and Assembly. The Contractor shall provide
material Pracuremecent, ?aBncauon, and assembly of sufficiert sets of
visual reconnaissance subsystem components to support the delivery
schedule for readout vehicles, Tab 2 of this Section. .

2.7 Subazstem F
2. 7.1 D-'veloEmcnt

7. L1 Analysis and Design. The Contractor shall provide the elec-

troOnics recornatssance *ubsyttem for the readout portion of the Sentry

Program defined :n Tabs ] and ¢ of Section 1, and develop and integrate

‘2-1-18
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medifications required by configu ration changes, flight test objectives,
and/or experimental flight test data. The Contractor shall provide teck-
nical direction, monitoring of subcontract effort, and liaison and coordi-
nation with other subsystems to insure proper design interface. In
support of the development effort, the Contractor shall perform intelli-
gence analyses, operations and systems analyses, evaluation and develop-
ment of advanced electronic reconnaissance techniques, and studies and
analyses for advanced ferret equipment requirements. 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.

2.7.1.2 Test. The Contractor shall pProgram, conduct, and analyze
results of development, qualification, and inspection testing of electronic
reconnaissance subsystem components required by the readout portion

of the Sentry Program. : ' :

2.7.2 Hardware

2.7.2.1 Fabrication and Assembly. The Contractor shall provide mater-
ial procurement, fabrication, and ‘assembly of sufficient sets of electronic
Teconnaissance subsystem co.nponents to support the delivery schedule
for readout vehicles, Tab 2 of this Section.

2.8 Subsystem G. There shall be no effort on Subsystem G for the
Sentry Program. , .

2.9 Subsystem H. No effort for. this subsystem is included herein. -

2.10 Subsystem L. There shall be no effort on Subsystem L for the
readout portion of the Sentry Program.

3.0 GROUND EQUIPMENT

3.1 Ground Support Equipment

1.1 Develozment -

3.1.1.1 Analysis and Design. The Contractor shall provide the items

of ground support equipment required for the readout portion of the Sentry
Program defir.ed in Parag raph IIIC, 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 as required to accommodate field conditions
and/or vehicle changes. In support of the development effort, the Con-
tractor shall provide technical direction, monitoring of subcontract

effort, and lia*son and coordination with other subsystems to insure proper

s
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4.0 SPARES

4.1 Vekicle Equipment. The Contractor shall provide vehicle equip-

ment spare parts in quantities sufficient to support the flight test program

of the readout Portion of the Sentry Program. Spares lists will be gen-
erated as a result of the logistics effort described in Paragraph 1. 4, 4,

4.2 Ground Equipment. The Contractor shall Provide ground equipment
Spare parts in quantities sufficient to support the flight test program of
the readout portion of the Sentry Program, Spares lists will be gener-
ated as a result of the reliabi! ; and logistics effort described in
Paragraph 1. 4. 4, L
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6.0 SUMMARY OF ITEMS TO BE FURNISHED

The followihg’ items shall be furnished during the contract period from
the completion of Contract AF 04(647)-97 through 31 December 1960,
. except as noted otherwise, . . ’

6.1 The Contractor shall complete fabrication and testing and 'make

constructive delivery of the following satellite vehicles* to the extent .
herein specified. - .

for the readout pPortion of the Sentry Program.

6 1.1 Flight Test Vehicles. Flight test vehicie schedulés are shown in
Tab 2 of t}!n's document, and are referenced below in separate sequences

6.1.1.1 Readout Series

6.1.1.1.1 six flight test vehicles shzll be delivered to Vandenberg AFB
and expended in flight tests. ' ‘

6.1.1.1.2 One flight test vehicle (FTV 7) shall be ninety-five percent
through systems test operations at the Contractor's Santa Cruz Test Base.

6.1.1.1.3 Ome flight teat vehicle (FTV 8) shall be sﬁcty-lonr percent’
through modification and checkout operations at the Contractor! ¢ facility
at Sunnyvale, .

6.1.1.1. 4 six flight test vehicles shall be in various stages of manu-
facturing completion at the Contractor's facility at Sunnyvale; FTV 9 - i
shall be 90 percent and FTV 10 shall be 45 percent through final assembly
operations; FTV 11 ghall be 75 percent through subassembly operations;
FTV 12 through FTV 14 shall be 35 percent through fabrication operations.

6.1.2 Special Test Vehicles

6.1.2.1 One Facilities Check Vehicle shall be delivered to Vlndehberg AFB.

6.2 The Contractor lhdl submit data ag specified in the following documents:

3. LMSD-6246E, "Specification Submitta] Requirements for the Dig.
coverer, MIDAS, and Sentry Progra;nl. " dated 22 July 1959, .

*Satellite vehicles are defined herein to be inclusive of all vehicle structural

LOCKHELD AUCRAFT COMPORATION '—S‘EGR'E:F MISSILES end SPACE DIVISION
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- b. AFBM Exhibit 58.], "Contractor Reports, " wigy deviations
as noted in Paragraph 1. 2. 3. Tab 1, of this Section, and ‘as defined iy
LMSD 445722, "Program for Submittal of Contractor . Furnished Re.
ports for Dllcoverer. MIDAS, and Sentry, dated 24 August 1959,

€. LMSD 445087, "Specification Program for Discoverer, MIDAS,
and Sentry, " dated 15 April 1959, : .. :

since delivery of this eqQuipment to the Government shall be accomplllhu.i
only for Operational uge, . ‘ .
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Th: Government shall furnigh equipment in accordance with Pangraph
7.3, and facilities, and services ag described herein:

7.1 The Iollowing Government-turnhhed facilities shal be required and
shall be avaiiabie and Teady as herein indicated: .

2. Vandenberg Arp Missile Assembly Building - Complete as a
Permanent facility . :

b. Vanaenberg AFB addi‘ional offjce and ctong.o' space - Complete
48 a permanent facility : . .

¢. Point Arguello Launch Complex ] - Operable a4 5 Permanent
facuity . PR .

d. Eﬁgineerink and office gpace, plus Recessary office fumllhings
and equipment at all siteg

e. Outdoor storage area at all sites
f. "Hazard storage area at a)) sites

Shop and 1»° oratory space, plus necessary maching and portable

‘ .8
tools, labontory and .esting equipment, material handling equipment, ang .

Recessary installation costs at Vandenbcrg AFB,.
h. waDpc environmenta] simulator
i. Sandia large centrifuge.

7.2 The following Government ~furnished Services shall be Toquired at the
Government facilities in Paragraph 7.1, g

a. Equipment transportation to and from sites

b. Use of military bage services, when available, and in
accordance with DOD policy ag of | July 1959, such as mess, guard
service, transporution. recreational lacilitiel, utilities, fire Protection,

first-aid, ang major Maintenance Services of buildings, grounds, and
utilities,
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TSECRET—  muwwsman -

8.0 GROUND SUPPORT EQUIPMENT, TEST EQUIPMENT, AND .
SATELLITE GROUND-C ONTROL EQUIPMENT

8.1 The following items shall be used In development of the satellite
vehicles and/or developed for use in support of manufacturing, check-
out, transport, launch, tracking and acquisition, and control operations.
All items appearing under Inplant or SCTB columns shall be classed as
specialized test equipment; all items appearing under VAFB columns .
shall be classed as ground support equipment; all items appearing under
the Travel with Vehicle column shall have variable classifications de-
pending upon the geographical point of use at a given time; all items ape-
pearing under T/A and Control Center column shall be classed as satellite
ground-control equipment. . :
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