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Under the basic guidance provided by Hq USAF in AFDAT message 96212, the
program described herein provides for a 29-vehicle series. The objectives of
the Discoverer program are to demonstrste the feasibility of the design, the
structural integrity, and the function of the Agana vehicle and operating
subsystems which include guidance and control, stebilization of vehicle on-
orbit, and the closed-loop command system; and to determine the techniques
and procedures for tracking, scquisition, and command of the vehicle on orbit,
and recovery of capsule from orbit. In sddition to the above, conduct
biomedical experiments which include tho recovery of living specimens from
orbit by capsule ajection, re-entry, and recovery. Determine the compatibility
of the Thor-Agena cambination. In the Agena "B" vehicle, develop the single
restart capability; and demonstrate the double size tanksge, and the extended-
burn engine. Increased orbit life will be achieved by design improvements,
memw-mrmwmwmmrnam as a result of
increased experience.

Aummnotthemmdtwﬂitynmmamﬁmu
the FY 1960 financial plan and the FY 1961 Budget Estimste is included in
this development plan.

This development plan provides for the timely, economical and logical
accomplishment of the Discoverer R&D Progrem consisting of 29 vehicles., The
Discoverer progrem provides a broad experimental base in equipment develop-

'm-mmumwemmmmmmm :

AMsgquate funding' (FY 1960, $T1.1 millions and FY 1961,m
as described in the funding section of this develdpment plan
1nordcrtoconplyv1ththexqmﬂmﬂ.dcnce forthecontimﬁonotthe ,

- Discoverer program.

o

-
0. J. RITLAND :
Major General, USAF , .
Commander
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DISCOVERER

BACKGROUND v
The concept for using an Barth satellite as a platform for detecting,

’meaauring, and tyensmitting significant sciemtific date to ground-based

stations was a natural outgrowth of progress here and abroad with research.
rockets. The need for timely and conmtimuwous sciemtific research utilizing
instrumented rockets and Earth satellites aftér thé close of the International
Geophysicel Year was also emphasized by the first conference on the Interna-
tional Geophysical Yesr held in the United States. The impetus which motivated
the United States Govermment to support new metliods for collecting otherwise
unattainsble scienmtific information was men's rapidly incressing sbility to
view the world as a whole. From these observations will come a vast body of
scale aspects of the Earth: its exterior, the lower and upper stmosyhere,
gravity end magnetiam, and extreterrestial festures.

The results of mimerous studies conducted since 1946 by fmerican scientists
established that a satellite used as a scientific date gathering mediwm was
feasible end would setisfy to a grest extent the requirements of the scientist
for inroma.tion. .

The concept of the sstellite research system is a result of studies con-
ducted at the Rand Corporation. A study completed in 1947 together with
similar investigations by other contractors concluded that such a satellite
system was feasible. In subsequent yeers, further studies were conducted by
the Government leading to the award in October 1956 of a comtract to Lockheed
Alrcraft Corporstion for the development and test of a satellite research -
system. The following month, Massachusetts Institute of Technology was
awverded e contract for the research and devébment of the guidence and
orbital attitude control eguipment for the system.

" As the result of the Advanced Reseerch Projects Agency (ARPA) Order No.
17-59, dated U4 September 1958 with three subsequent amendments, the program
structure was established to provide for fifteen (15) ARPA funded flights.

ARPA Order No. 48-59, dated 16 December 1958 confirmed previous instruc-
tions to identify this program as DISCOVERBR: thus, separating this development
from the overall WS 117L progream structure. A Discoverer Development Plan,
dated 30 Jenuary 1959, providing for a fifteen (15) vehicle program was - -
prepared and submitted for ARPA a.pproval.

The 30 January 1959 Discoverer Plan was spproved for a Thirteen (13)
Vehicle progrem by Amendment Fo. 2 to ARPA Order 48-59, dsted 2k March 1959.

vr'n‘\v-uj'_'_&.’:
‘j.'.q'u‘ .
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In ccmplianee with UBAF message, AFDAT 59353, dsted 27 April 1959, a new
Discoverer Development Plan, dated 30 April 1959, calling for a twenty-five
(25) vehicle program was prepared and submitted to the ARPA for approval. -
The 25-vehicle program vas &pproved by Amsndment Fo. b to ARPA Order 48-59, dated

20 May 1959.

mmendment Ro. 6 to ARPA Order 48-60, d:!;edaod'ulleSQ, increased the
Discoverer Program from & 25-vehicle series to a 29-vehicle series. This Amendment
included instructions to sulmit e revised Develomment and Funding Plan to reflect
the progrem increase.

~ As the result of Department of Defense programming actions the Discoverer.
mmmmdthMPAwmcb@izmeonmmwﬁ.

In response to Eq USAF, AFDAT message 1328/59, which required the preparation
of a nev developmext plan for the transfer of the Discoverer program from the ARPA
to the Air Force, two Discoverer Development Flans were prepared. The first
plan dated 1 December 1959 described a 29-vehicle Discoverer program. The second

dated 15 December 1959 provided for a 22-vehicle Discoverer program within the
funding ceiling established by Hg UBAF in the above AFDAT message. As a result
of the presenmtation given to Hq USAP during 14-15 December 1959, additional
guidance was received from Hq USAF in an AFDAT messege 98212 dated 21 December
1959 to proceed with a 20-vehicle progrem, and to reduce the program funding
rate where possible. The funding rate has been reduced by terminating operation
of the Amnstte Tracking Station, reduction of the Spare Parts Progrem, and the

removal of the light weight thrust chesmber for the Agena vehicle.

The plan to follow has been prepsred in accordance with the guidance cited
above for the contimstion of the program.
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DESIGN CHARACTERISTICS

I. INTRODUCTION

A. DISCOVERER MISSION

The Digcoverer program is a research and development program
encompessing the development of & complex ground enviromment for the
design, development, testing, launch, orbit injection and an orbit
tracking and control of a large satellite vehicle, the Agena, with the
following immediate objectives:

1. The achievement of orbital capability of the basic satellite

- 2. The develomment of operational system techniques and pro-
cedures. .
. 3. The recovery of bicmedical and other date from orbit through
the utilization of & suita.ble recovery eapsule.

L. The execution of nonrecoversble advanced engineering tests,

The results of the Discoverer Program in the form of experience,
techmniques, procedures, facilities, the Agena vehicle and vehicle sub-
systems, and items of hardware will be directly applicable in whole or

in part to the Space weapons systems of SAMOS and MIDAS. Thus, Discoverer

provides a broad experimental dase for future space programns.

A unique and integral part of the Discoverer Program is the
6594th Test Wing (Satellite). This Air Force unit is charged with the
responsibility of preparations for and launch of the satellites, track~
ing and command of the satellites on orbit, receiving satellite data

. from on orbit and recovering receovery capsule frun orbit.

B. OVERALL OPRATIONAL CHARACTERISTICS

Discoveru is composed of an Agena satellite and a Thor booster.
In direct mpportofthebismermlmmch,trunngandwiw
tions facilities.

After Thor dburnout, the Agena and Thor sections separate. As
the booster falls away, the satellite vehicle contimues in a self
stabllized, predetermined coast. At the terminstion of the coast phase
the internal satellite power plant activates, su@lying the orbital

CONFIBERT
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velocity inerement required t¢ establish & substantially circular orbit.
The internal controls then reorient the vehicle to the proper attitude.
The most common orbits pass within a few degrees of the poles.

As the vehicle orbits the earth and passes within range of the
ground tracking and acquisition stations, telemetry signals are received
from the orbiting vehicle and command signals are sent from the ground
station to exercise the command and control portion of the Discoverer.

~ The orbit time of the Discoverer is spproximately 90 mintues.
Beesuae the orbit is essentially fixed in space and the earth rotates
inside it, successive passes over the earth's surface will be displaced
approximately 22} degrees at the equator. Useful operation of the
Discoverer will terminate upon recovery, when drag slows the vehicle
and causes it to plunge inmto dense atmosphere, when the electrical power
supply is exhausted, or when a failure of equirment takes place.

II. DESIG! OBJECTIVES AKD GENERAL OPERATING DATA
A. SATELLITE VERICLE
The Agena satellite vehicle isvheing developed over a period of
years and will include a variety of configurations, capebllities, and
useful satellite life spans. Development of the system will proceed

from & simple design of limited capebility to a more refined version
capable of greater scientific investigation.

1. General:

The over-all system development has been divided into eight
subsystems which are identified as follows: .

Alrframe, Subsystem A

Propulsion, Subsystem B

Auxiliary Power, Subsystem C
Guidance and Control, Subsystem D
Command end Control, Subsystem H
Geophysical Enviromment, Bubsystem J
Personnel, Subsystem K

Recovery System, Subsystem L
2. Adrframe, Subystem A.

a. The Alrframe Subystem will consist of the propellant
and pressurization tenkage, structures, aerodynamic fairings for the
satellite, a destruct system, and all mechanical and electrical installa-

tions in the satellite not specifically included in the definition of
other subsystems.




-

b. The Airframe will include a 60-inch diameter cylinder
adapter (vhich will be attached to the booster and remain with it after
separation), and. the orbiting vehicle. The vehicle will be a 60-inch
dlameter, load-carrying cylinder sbout 1% feet long, comtaining or
supporting all other subsystems. This cylinder will de inclosed for
about half its length in the adapter. The payload and structure on the
front of the vehicle will be protected from aerodynamic effects by a
conical nose section. The engine and pressurized gas storage will be .
carried at the rear of the vehicle making an oversall lenght of ebout
18 feet. Maximm utilization of structural material will assure the
highest possible ration of payload weight to gross weight. The overall
length will be increased to approximately 264 mpeet when the extended
. burn and large tanks are introduced into the progrem.

c. There are two general airframe configurations in the
Discoverer program:

(1) Single size ‘propellant tanks used for flight
‘vehicles numbers one through 1

(2) Double size propellant tanks for use with Vehicles
18 through 29. ‘ ;

d. Reliability: To assure maximm reliability, the Alr-
_freme Subsystem is designed with a Safety Factor in accord with good
engineering practice. Further assurance of high reliabllity is attained
by subjection of the Airframe Subsystem to qualification testing under
the appropriate structural and envirommental specifications. The most
severe test conditions are simulated as accurately as possible to that
which the vehicle will encounter in use. Continucus reliability design
reviews will be conducted to improve reliability.

3. Propulsion, Subsystem B.

a. The Propulsion Subsystem will consist of the rocket
engine; prosmr:l.ntion, feeding and loeding systems (other than propel
lant and gas tanks); the engins gimbals (but not gimbal actuators); and
the equiiment required to start, stop, and control thrust magnitude in
response to an electrical signal from the ground or from the guidance:
subsystem; and the equipment required to control the propellant flow
mixture ration. It will also include any auxiliaxry deviées required
to establish proper ullage orientation in the flunid system prior to
and during start of the main rocket engine, including the equipment
required to operate these devices.

b. The Project Bustler XIR-81, 15,150-pound-thrust, pump-
fed engine will be used for the main satellite rocket power plant. The
XIR-81-BA~3, using IRPNA (inhibited red fuming nitric acid) and JP-4

' * - WDLPR-253
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propellants, having & 263—pmmd-second/pmmd vacuum specific impulse,
will be used in the first two Thor-boosted flights. The XIR-81-BA~5
modified to use IRFNA and UIME (unsymsetrical Dimethylhydrazine) as
propellants, has a 277-pound-second/pound vacuum specific impulse

and will be used on subsequent flights. The final engine configura-
tion will incorporate a 240 second burn time, a restart capebility, -
& U45:1 area ratio nozzle, and a triplet propeliant injector which will

" give s 288-pound-second/pound vacuum specific impulse. Forces required

to provide proper fuel orientation prior to firing the main rocket
engine at the completion of the eoutmaevillbemvidadbynm
20-secox):d. duration, 120 pama thrust, aona-pmpeum :ockets (ulhge
rockets

¢, ‘There are four senero,l eng:lne conﬂgura.tions in the
Discoverer Program: . .

(1) The xI.R-al-m-a is used. on the flight Vchiclas l1&2.
(2) ™e XIR-81-BA-5 is used on flisht_ Vehicles 3 through -

7.
B (3) The XIR-81-BA~T is used on flight Vehicles 18
through 21. o o |
(%) The XIR-81-BA-9 is used on flight Vehicles 22 through

Primary and auxiliary propulsion devices
for this Subsysten vi loped, improved, and medified as necessary
to provide the degree of reliability for successful accomplishment of
the mission. The highest degree of relisbility assurance possible ]xr:lor
to flight will be attained through logical, timely, and extensive develop-
ment testing of components, subassemblies, assemblies, and the entire
subsystem under applicable envirommertal conditions, to the degree that
it 18 possible to duplicate such conditions. Air Force technical manage-
ment of this program will emphagize utilization of suitable test facili-
ties and experience available at ARDC Cenmters as well as other institu-
tions, civilian or nilitary, during the prelauach development and quali-
fication phase. )

k.. Au:d.liulrover, Subsysten C. |
a. The Auxiliary Power Subsystem consists of equimment

required to supply electrical power to all subsystems within the satellite
vehicle from a time just prior to lsunch until the end of the vehicle's

lifetine.
W WDLPR-253
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b. The Discoverer Auxiliery Power System will be based on
the use of & nominal 28-volt battexry power source, a 2-KC, ll5-volt,
single-phase, general power ac distribution system, a 400-cycle, 3-phase,
precision ac power system and a £28 volt supply. The 2000-cycle ac
inverter furnishes power for the $28 volt supply as well as power for &

+ 28-volt sexies booster regulator, operating from the prime energy -
source. The auxiliary power system will incorporate silver peroxide=

zinc batteries of refined design, yielding 72 watt-hours per pound.
Power conversion equipment will utilize power transistor inverters and
static transformer rectifier components; due to the limitation of avail-
able electrical energy power, conversion equipment of exceptionally

high efficiency is a requirement. Early power inverters have an efficiency
of 65 percent and are adequate for initial test flights. An improvement
progran will be initiated for the development of controlled diode v
inverters that show promise of considerably higher efficiency for later
flights. The initial utilization of a photovoltaic power supply will be
made on at least one flight to furnish li-volt de power to the acquisition
‘beacon.

Ce Mcmmgmruwnﬁgmtiomofmnhmm
used on the M.scoverer.. They are:

(1) Auxiliary Power for 30 hour ufctmusedonmght
Vehicles 1 through 17.

(2) Au.:d.liuy Power for 100 hour lifetime used on flight
Vehicles 18 through 29.

d. Relisbility of the Auxiliary Power Subsystem will be

~ (1) Analyzing and rectifying the high failure rate
known to exist for auxiliary power systems components, ptrt:lcnhrlythe
lbOOcpsl.ndtheZOOOcpn inverters.

(2) Conducting diagnostic tests of these euponantl
operated on the bench into actual losds with realistic on-off cycling
end with suitable instrumentation to observe internmal transients and
abnormel behavior.

(3) Conducting ccmponent and subsystem design improvement
puogrll, utilizing redundsncy, derating perts, minimizing styess, reducing
complexity and incorporating such other features as will extend lifetime
without significantly degrading performance.

(4) Isolating shorted or defective loads, loss of which
will not be catastrophic, so that power will continue to be supplied to
apersble portions of the loed.

WDLPR-253
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(5) Conducting component life tests in all significantly
different modes of opexration, including on-off cyeling, progrsamed power
levela,‘and/or contimwous operation as appliceable. Performing of these
tests with actual or suitably similated loads and enviromment.

. (6) Brosdening cmponent spedﬂeubionl without
anhiguity to insure that all anticipcted. duty cycles and application
conditions are eovemd ~

(7) Determining m extent to vhick quality control has

been a factor in component failures, and thus instituting more rigorous

inspection procedures. Initiating a back-up production source if
wvarranted. . . .

(8) Instituting more rigorons procedures for reporting
the circumstances associsted with inverter failures, and maintsining
historical summary of experience with each model indicating operating
time, repair, or rework acempliahed, and known or probadbly cause of
ta.ilure

(9) x:tendd.ng cwele life testing of secondary bc.tteries :
to 10,000 eyulas with eppropriate depth of discharge and period; and
determining the engineering changes necessary to meet specified cyecle
life.

5. Guidance snd Comtrol, Subsystem D.

: a. “The Cuidance and Control Subsystem will be comprised
of those items of equipment required to sense and direct vehicle attitude
and velocity 80 as to establiah a sa:hisfactory ofbit.
b: In addition, it wills
(1) Provide self-conteined means for the initial align-
ment and maintenence of the d.eaired vehicle attitude during orbital
operation. -

(2) Provida an indication of attitude, and rate of
change of attitude, to other subsystems in the vehicle as necessary.

¢. There are two general eontigmtionsﬁ
(1) 30 hour life
(2) 100 hour life

WDLFR-253




d. Reliability: Maximm relisbility of the Guidance and
Control Subsystem is being attained in the following mannexr:

(1) Require all components such as gas jets, horizon
scanners, timers, etc. to perform satisfactorily under simmlated environ-
mental conditions, and thus demonstrate a mean-time-to-failure (MITF)

campatible 'H'.lth required life.

(2) Use redundant components and circuits where weight
is tolersble and sufficiently great MITF cannot be adequately assured.
For example, by use of back-up "D" timer signal for vehicle separation
from the booster and by programmed lock-out signal to preclude premature
engine shutdown in case of accelercmeter integrator malfunction..

(3)quuireec¢ponenbm]nrereportsmnd.ngmmnc
of testing to indicate failure areas, overhaul time, and replacement times.

6. Comand and Comtrol, Subsystem E. |
2. The Commend and Control Subsystem ground equipment

consists of those :I.tqu of equipnent required to perform the following
functions: - -

(1) Detexrmine the position of a satellite vehicle
relative to the earth, as a function of time, by a procus of observa-
tion and computation. ,

' (2) Command and progrem the functioning of the vehicle
payload and auxiliary devices on & time-sequence basis or in real t:l.me~

(3) Provide a means for communicating with the vehicle
from ground stations and for receiving and encoding envirommental,
vehicle functional and telmetry data from other wvehicle subsystems.

(4) Proviae cammiutions facilities and terminal .

magnetic tape recording equipment ground installations for efficient
and relisble recording and transmission of received information.

(5) Provide & cammon time reference for the vehiéle
a.nd. ground complex and a reference date-time index for the orbital

passes.

b. Bubsystem ground equipment at tracking and acquisition
sites includes all non-airborne specialized equipment required to
transmit, receive, checkout and test, record, process, store, and decode
indexed information and to safeguard or otherwise perform funstions at
the tracking and acquisition sites ixmediately subsequent to launch and
thraughmtb the Discoverer's or'biting 1ife.

¢. The Discoverer ground-space camunications program will
be based on & VHF/S-band system.




+ Aty 4 v am < rimnn tven v Boan

T« Vehicle-Borne Commmications

The vehicle-borne communicsations subsystem shall consist
of: : '

8¢ 8~ . The vehicle S-band transponder
supplies response es to ' ORT radar coded interrogations
vhich are used at the interrogating redar as a means of determining
vehicle position. The transponder also receives, decodes, and delivers
ground-to-air real-time commands for operation of vehicle functions.
The S~bend transponder equipment includes & decoder and an antemna.

b. gition Beacon. The acquisition beacon provides a
means for toquiaitﬁ% and tracking. This unit will operate contimicusly

providing an scquisition signal for "back-up” in the event that other
acquisition methods prove unsucecessful. The transmiter is a low power,
crystal ocoptrolled, VHF, CW transmitter, the cutput of which is duplexed
into & common antenna with the VEF telsmetry transmitter. The acquisition
beacon is isolated from the telametry tmnitter by means of a two-
channel diplexer.

- 6. Vehicle Timer-Programmer. The elementary tiner-prosruner
:La intended to turn on & limited mmber of units of vehicle equipment
cyclically. Provisions are incorporated to include an initial cycle of
different composition_from the normal cycle. Commands from the ground
mnbeupsbhormuttingmdchm;perion '

d. Vehicle Antennas. The vehicle shall be equipped with
ans-bamdtrm:pondnrmtmandmmmu for both the ascent and
orbit phases. The VAF ascent and orbit antennas shall be multiplexed

to serve both the telemeter transmitter and the a.cquia:l.tion Muon trans-
mitter.

%n( Telemeter. The FM/MM telemeter shall be installed
to obtain and. t ctional, envirommental, and other
séienbiﬁ.g data. ' : '

Geophysical Environment, Subsystes J..

a. This subsystem consists of the studies, equipments,
both rocket-borne and satellite-borne, required to provide envirommental
data considered essential to insure and simplify the design of a success-
ful Advanced Reconnaigsance System. This subsystem also includes the
ground equimment required to maintain, service, calibrate and checkout
prior to flight, those equipments described above.

IFINTAYETAS




b. Insufficient data exists on geophysim. enviromment
to insure successful design and test of the satellite vehicles in the

following areas:
(1) Atmospheric density
(2) Ooaiic ré.d:l.a.tion
(3) :memi enviroment
(%) Meteor physics
(5) Solar ultraviolet radiation
(6) Atmospheric camposition

8. Persomnel, Subsystem K.

A personnel subsystem exists whenever any other subsystem,
or the booster subsystem, require the interaction of personnel. A
properly designed peraonnel su'bsystm consists of the following com-

a. Human engineering to insure optimm man-machine
compatibility.

b. Determination of the kinds and mmber of personnel
required to operate and maintain the associated hardware subsystem.

- Training and training equipment required to obtain
muta.bly tra.ined personnel.

10. Recovery System, Subsystem L.

The Recovery Subsystem consists of a satellite-borne-
capsule, suitable payloads, and equipment that will collect and transmit
data by telemetering and that will insure successful re-entry and
recovery from orbit.

- Design modifications shall be accomplished as required
to maintain the Recovery Program current. '

' The recovery force in Hawaii will participate in a contin-
uous training exercise which will be designed to develop to the highest
possible degree their searching proficiency, co-ordination, and air
snatch, and to provide a continuous testing mode for new recovery gear.

WDLPR-253
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C. GROUND SUFPORT BQUIFMERT

1. The term "Ground Support Egquipment” refers to any or all
non-airborne implements or devices which are required at the launch
camplex to ‘inspect, test, adjust, calibrate, appralse, gage, measure,
repair, overhaul, assemble, disassemble, service, transport, safeguard,

- record, store, m,ordthmiupatmarmctionins@porbot

the air-borms vebhicle prior to lamnch.

2. muummwemmmm ‘
ground support equipment. That equipment required for the Discoverer

Progrsm is essentially the equipment already bullt and on hand. Continuous

redesign, fabrication and test effort is necessary to modify, as required,
existing equipment to correct deficiencies as they arise .

D. RELIABTLITY FROGRAM
1. Reliability Design Review

Continuous relisbility design reviews are being conducted
within the funds svallsble to assure equipment design for meximum
reliability. The major objectives of these reviews are: (a) To maintain
& reliability prediction for the systemt concept so that decisions cean
benaderemthetotdpemiuihlemlmty syst en level; (b) To
establish complexity values down to the equipment level; amd (c) To
assure thnt aach equimment will meet its relisbility gonl

' The prediction techniques and failure rates outlined
in such reports as RCA-TR 1100, RACC TH , and VIRTO 98 are used to
accomplish the foregoing objectives. The early prediction will be based
on the use of currently available parts, and assumed proper spplications.
Bmofthebemﬁtaobtdmdbymotth.rdi&iﬁtyr«dumu
follovu ‘

a. Isolstes marginal application of parts

b. Idcntiﬁ.ea narginal engineering design

¢. Provides a Sasis for considering redundancy

4. szvideﬁ a measure of mean-time-to-failure (MEFTF)
e. Frovides a detailed thermal evaluation of packeging
f. Establishes areas of thermal penalty |

This document contoins Information offecting the notional
Title 18, US.C., Section 793 ond 794, the tranamission of




. g. Evaluates fail-safe features

| h. Identifies parts for additional research and
develoment

1. Provides a measure of mean-time-to-repair (MITR)
j. Defines probable modes of failure
k. Reveals use of non-shndnrd. fabrication processes

1l. Reveals usage of umceeptable parts; i.e., parts h:mm
to have unacceptable m.lure rates.

Experts in many specialties mmung yarts, perts applica-
tion, design, and fabrication are being used to effect reliability design
reviews.

2. purts Progres.
‘ Amehouivepartsmmisinpogn‘utom
the average life of piece parts used in the satellite equipment. This
rogran includes parts evaluation and establisiment of application

criteria for the orbital enviromment. The m.Jor efforts to rednce part
fallure rates include the following:

a. Selsction of source and exact production line
b. Amalysis of pe.rt' instabilities |

. Circult design to minimize the effects of these insta-
bilities

d. Optimm derating
e. Improved inspection techniques

A survey of parts application and dcveloment pu.'ogms at
govemntal agencies, subcontractors and vendors is presently being
made. This survey will be intensified. In addition, participation in
the Relisble Electronic Parts Program of Battelé Memorial Institute will
contimme, and the IMSD Data Interchange Progrsm will be expanded to
inclnde parts test data, specifications, and test plans. Information
obtained from these sources, and other test dats, will be used to prepare
parts list. This list and application data to be developed from the
parts study will be given to design personnel for their use in develop-
ment work. The quality of all approved parts will be monitored and
maintained by the quality comtrol program. . It is anticipated that
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The part testing program is being oriented towsrd establish-
ment of fallure modes, development of application data, and formualtion
of accelersted life tests. O(me task to be initiated will be to establish
effects of cyclic and of continuous operation of active perts such
transistors and microwave tubes. This stuldy will be correlated with
effects of voltage transients, if possible. Efforts will also be

undertaken to develop techniques for detecting latent fallures. Parts
are presently being evaluated in critical application areas and high
fallure rates hwebcenobsmdinthetollm:gpm:'

E’-E

a. Microwave tubes
b. Tantalum cMm
c. Ms
d. Relays
e. Potentiometers
2. Diodes
"~ 8+ Fower transistors
h. Electron Tubes
i. Notors

'J.‘hemorratuingpn'tlsuchumton, slip rings, and
doding wheels will be minimized. In addition, #0lid state devices will
be developed to replace relays where feasible,

A failure reporting system is being used to identify problem
areas in part applications. Some falled parts are selected for dissection
and analysis so that fabrication defects can be detenimdandteat and
application criteria can be established.

Hsbnialsmd?:ocemlm

Astwvinbem-bodetemimthedasndsuonofuterials
in & vaemm. “Such processes as vire wrap, sclderless comnectors, and
spotmunginneadofsolduingforpu:bleadmm,ﬁllusobe
investigated.
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Assenbly techniques will be developed to reduce stresses
to a minimm during assembly. The need to alter the configurations
of present parts to ease problems in this area will also be studles.

Speciﬁcationa will be reviewed to prevcnt mdesirs‘ble
reliability performance traceoffs. -

L, Reliability Tests

A considerable effort will be made to ascertain and measure
the enviromment of equipment. An extensive effort has already been made
to define the ground and launch enviromment of Discoverer. Studiesvill
continue on the effects on the following: . _

a. Electromagnetic Radiation
b. Cosmic Radiation |

¢. Readiation Belts

d. Interplanetary Dust

e. Vaouum |

L. ‘Weightlesmn

The effects of these envirommental factors on materials,
parts and components will be evaluated in IMSD ground laboratory and
space laboratory programs using the criteria esta.‘blinhedinabove study
of the unigque space enviromment.

Reliability tests will be eondncted at part, component and
- subsystem levels. The types of tests that will be conducted are as
follows:

Accelsrated life (perts)

Nominal life (system level)

Elevated envirommental stress limits (parts and eanponents)

Thermal cyclic end shock (perts and components undergoing
orbital thermal change)

Vacuum life (materials, parts, components)

Rediation life (particularly organic materials)

5. Commnications Subsystem nenmnt% Effart
vill contimue to establish and meet realistic time- lity
requirements for 88/H. It is essential that the ultimate configuration
of S8/H meet operational requirements in regard to loss and distortion
of data, time inoperative, and accuracy of ephemeris determination.
_ It is also recognized that substantially accelersted SS/H relisbility
growth and higher ultimate reliability goals can require markedly higher
funding.

WDLPR-253
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6. Redundancy vs Weight Penalty Analysis Program.

Where the state-of-the-art part life precludes achieving
the desirable equipment relisbility goal, the use of redundant components
will be considered. It is reslized that the use of redundancy is & poor
substitute for mature design and, therefore, duplicate ecomponents will not
be considered unless no other solution is feasible. The weight of each
redundant -component and its associated contribution to enhance satellite
reliabllity will be considered in reaching a decision on each problem.

A study will be campleted which will determine the optimmm
use of redundant components with reference to the weight penalty. Scme
mpc_ments vhich may be considered for redundancy sre as follows: :

a. Inverters B8/C

b. Voltege limiter circuits

e. Electronics of the attitude control system S88/D |

4. Deta tranmmitter 88/h

WDLPR-253
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A. AF OB(6UT)-97 and AR Ob(64T)-347 Lockheed Aircraft Corporstion

1. Management

IMSD: The central direction and control of concepts, studies
analyses, expenditures, programming, scheduling and reporting; the admini-
strative support required to provide manning, funding and coordination
of all activities of the program; the source of evaluation and progress in-
formation to the customer. The responsibility for initiating, organizing, and
maintaining an adequate reliability progrem. '

2. Systems

IMED: Perform analyses, design studies and flight tests (and
basic development tests not applicable to a particular subsystem) in
determining compatibility of systems, establishing system concepts, design
criteria and constraints to ensure: compliance of space bound system com-
ponents with the concepts for each successive system and complete systems
integration. This includes design, development and/or provision and
operation of ground equipment systems, ground-space tracking, communica-
tions, commend systems and related test, servicing, calibration and logistical
support equipment (both contractor and/or govermment furnished) embracing
human engineering and Q.P.R.I. studies as well as engineering research and
required manufacturing.

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

3. Airfreme Subsystem

IMSD: Develop and produce satellite airfreme. Provide: :
propellant and pressurization tankage; aerodynamic fairings; structural
supports, brackets and fittings; mechanical and electrical fittings not
included in other systems; envirommental controls; and ground equipment
required for transporting, servicing, erecting and launching.

k. Propulsion Subsystem
IMSD: Obtain and integrate the orbital thrust rocket engine.

' Develop and provide propuision subsystem including: feed and loading systems,

engine gimbals, and eguipment required to start and stop rocket engine in
response to commend (or program) ullage orientation requirements, end
ground based items for testing, calibrating and servicing.
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Subcontract: Bell Ai:rcrm Corporation: Modification and
developnent of XLR-81 rocket to YLR-81-BA~3 (IRFNA and JP-U propellants)
engine; performance of PFRT and delivery of ground and flight engines, .
including spares, engine rework, engine repair and handbooks. Modification
and development of YILR-81-BA-3 to IRFNA and UDMH propellant configuration,
perform PFRT and delivery of ground sand flight engines including speares,
ehgine rework, engine repair and handbooks. Modification and development
of improved engine to higher specific impulse, and reatart‘capabuityi B

Asrojet-General: nesign, develop and manufacture of solid
propellant ullage orientation rockets. -

5. Axiliary Power Suqum

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

endingandequmentrequredtortestugmdcmicins

Snbcoutuct. Design, development and production of prime
energy sources and power conversion equipment, including power inverters,
voltage regulators, photovoltale collectors, control relays and dcsign,
development and production of pr.\nu'y and secondary batteries.

6. G\udm and Control Buchtm

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

Subconl:ruct Degign, development and production of horizon
scamners, inertial reference package, control valves and nozzles, and
MIT inertial guidance system.

7. Ground-Space Communications Subsystem

- IMSD: Develop and/or provide and integrste and operste: Space-
ground and ground commmicetion and tracking equirment required by contractor
to coordinate and monitor all flights and assist the govermment in determining,
equipping and manning facilities required for service controlled activities.

This includes all ground support equipment required for servicing, testing
and calibrating.

Subcontract: FPhilco Corporation: Conduct a prograsm for
research, design, development and falrfcation effort for the ground space ,
communicetion subsystem and early ‘operation of- subsystem; manning and planning
of ground stations; and installation of Subsystem H ground equipment.
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8. Biomedical Subayatem

IMSD: Develop & recoversble capsule to accomocdate an aero-
medica.l package for use with the Thor-boosted vehicles.

B. AP Ol(64k7)-165 - Space Technology Leboretories, Remo-Woolridge Corp

1. Since lockheed Aircraft Corporstion has the prime contract under
the direction of AFBMD, comtribution of the Space Technology Laboratories
lies primarily in the area of consulting services and technical studies.
These services are performed for, and at the specific request of AFBEMD.

2. The STL atudies are genersl in nature and indicate trends rather
than highly detailed final results. STL is not responsible for technical
direction, quality of design, contractor performance, or comtractor evaluation,

C. Letter Contresct De as Agreement §15, Contract
¥ -85 Dougias Aircre? , :

Responsible for providing such services as are required to adapt the |
M 75 booster, its facilities, ground support equipment, etc., to the
Discoverer and launch the combined &M 75 - Discoverer vehicle into orbit.

D. 0A 58 - 10, Alr Force Cambridge Research Center

Responsible for conduct of a program of research and development .
on equipments, techniques and methods for the collection of geophysical
enviromental date. AFCRC bas been delegated the responsibility for the
conduct of the program for the Gecphysical Enviromment Subsystem.

E. MIPR 58 - %g Bavel Air Station, Moffett Fleld, Californis
Helium for .

F. 33, Ballistic Research Laborstory, Aberdeen, Maryland
vxﬁunngl Tests. + !

G. MIPR 59 - 73, Ksvy, For Restoration and Modificetion of USRS Pvt.
Joe E. Mann. i
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1. ZTest Philosophy

In any research and dsvelopment program, the bridge from pure
theory to practical and reliable hdrdware rests upon the keystone of an
adegquate and balanced testing program. That which provides both form and
substance to the keystone is the test philosophy. Thus, & worthwhile testing
progran must begin with a strong test philosophy. The test philosophy must
have its origin in good engineering practice and previous experience
modified to meet the piroblem under consideretion. -

medzvelomehtotatutphﬂosophyformnourerhu, as &
point of deperture, the fund of knowledge resulting from the tollouing:

a. The Ballistic Missile Programs. These programs have provided

test philosophy, procedures, equipments, testing techniques; and the boosters
thenselves vhich are used as the prime movers for the spaccprosrm

b. The Mamned Aircraft Programs. Mummhavemﬂm

test philosophy, basic engineering and scientific principles of demonstrated
effectiveness. :

From this storehouse of knowledge a space system test philosophy
hes been derived which agsures the rigorous testing of individual parts,
components, and subsystems up to and including the complete weapons system.
The major difference between previous test programs and space test programs;
hence, the test philosophy;is the problem of comtimmed vehicle operation
in & spatial enviromment. Up to the poimt of orbital injection, the
facilities, toncepts’.an tethniques ‘of the bhlligtic missile programs are
directly eppliceble to the test of space systems; once a space vehicle is
placed in orbit, the envirommental and time functions become wnique to
space and produce unique problems. Thus, many new system elements must
be congldered; therefore, generating many new and varied testing procedures
for military space gysten.

Development testing of a space system has & single purpose;
shich & % achieve a highly reliable systmthmtvmm.lysmsrythe
system functional design objective. In a new'space system such as
Discoverer, involving many new techniques and opersating in a new environ-
ment; the system design must be determined. through an iterative desiign
and test redesign process. The test program must be designed to insure
the prompt and complete engineering feed-back of test information at all
development stages into the design and redesign phases. Both ground and
space system testing are developed on the building-blotk principle. For

" ~WDLPR-253
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example, in the early phases of testing the simplest parts and com-
ponents of an invidual subsystem are tested; as the testing program
proceeds in scope and complexity, additional subsystems are added until
the ultimate configurstion is reached.

Primary dependence on i’ligtt testing to obtain design and
system perameters information is recognized as inefficient and extremely
costly. Consequently, a comprehensive system of ground tests have been
initiated as a prerequisite to flight test. These tests, described
later in this test annex, have proven that ground testing of the space
elements of the system can be effective and economical. This require-
ment has, however, established the requirement for new test fecilities
and techniques in simulating system test enviromment. Many of these
facilities are located in the contractor's "backyard" and meany are
Government owned facilities used as they are svailable and suitable
for the tests to be conducted. These facilities also include new
Government facilities and equipments required to test the system. In
this type of testing the system can be operated over long periods of
time providing masses of statistical information to aid in the develop-
ment of e relisble system. Ground testing under simmlated system
test environment has limited usefulness, however, in that all of the
system enviromment cammot be simulated particularly as they apply to
the space vehicle and its functional subsystem. Temperatures, pressures
and shock caused by variations in these parsmeters can be simulated,
however, meny parsmeters cannot be simulated, i.e., solar rsdiation
characteristics, Van Allen rediation belts affects - infinite-volume
vacium, etc., these items must be tested on orbit. These factars plus
many others have lead to the conclusion that a balance of testing must
be established between ground simulation and actual system tests on
orbit.

No testing 18 accomplished at any level if it can be done
more effectively at a lower level. However, the cost of a bit of
additional design data becomes increasingly expensive as a test at a
specific level is repeated over and over, until a point is reached
vherein the collection of a needed bit of design data becames mare
expensive to achieve in ground testing than it would by an actual systems
test. For example, early flight tests demonstrate the compatibility of
the booster; the space vehicle; the guidance and control; and ground
space commnications systems -~ in addition specific design and operating

- date are collected on the operation of other functionel subsystems.
Relating the flight test program to the ground test program, the number
of tests on the ground will represent an order of magnitude more test-
ing then the flight test program. Thus any flight system test represents
tens of thousands of tests on parts, components subsystems, and system
similation testing. Therefore, the test progrem looks like a pyramid,
schematically, with its broad base resting on the part and component
test program. The types of testing accamplished are described in the
following sections.

.-
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2. Test Description

~ "The basic test philosophy is that in all tests the progression
will be from the simple to the complex. This approach will be followed
in the verification of components, equipments, subsystems, and the
camplete vehicle system and ground facilities.

Ancther aspect to the Discoverer test program is that all
vehicle equipments will undergo camplete envirommental, proof, and
qualification tests prior to instasllation in the vehicle. Further,
the vehicle itself will undergo static test firing prior to delivery
to the flight test base.

' Certain flight tests will be concermed with the collection of
geophysical and environmmental dats for the design of future vehicle
configarations. These will include requirement for optical tracking
to provide precise orbital characteristics. Other tests will be con-
cerned with verification of components, equipments and systems ror
future confignrations.

- The Discoverer Flight Test Program involves flights using the
Thor booster for lsunehing from Vendenberg AFB on a polar orbit. The
obJjectives for Discoverer Program are divided into four broad cate-
gories, namely, Agena vehicle and system operstion testing, Agens/
Thor compatibility, and recovery capsule operstion and testing.

The first flights are primerily engineering tests to esteblish
orbital capability and to determine Agena/Thor eccmpatibility, as well
as the first test of the complete system, ineluding the tracking
stations.

The following flights will provide a gradual inerease in the
test canplexity by the addition of experimental capsules carrying
& variety of payloads and by more advanced engineering tests. The
test objectives will be governed in large part by the results of
previous experience and flight results, primarily refinement of recovery
of unique payloads from orbit.
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3. Bystém Testing Responsibilities

a. BSupport Testing. In support of the development design of
payloeds and consequent vehicle design, the following design support
testing will be accamplished as required:

(1) Wind tunnel tests

(2) Environmental Tests
(3) Recovery system tests
(4) Propellant tank tests
(5) Telemetry system tests ,
| (6) Ground support equimment tests
(7) Roll control tests (Simmlation)
(8) Propulsion system altitude start tests
(9) Adrcraft/ship dsta pacng- snatch test

b. Captive Testing. Douglas Aircraft Campany will have the _
responsibility for any component and captive testing on the Thor booster.

© IMSD will provide captive testing for the Discoverer satellite vehicle in

the form of an inplant systems run and & captive firing of each satellite
vehicle, less its recoverable payloed, at the S8ante Cruz Test Base. From
Santa Cruz, each vehicle will be delivered to the flight test launch area
at Vandenberg AFB.

c. Flight Testing. The responsibility for over-all technicel
flight test direction and planning falls on IMSD. Preflight checkout
responsibility will be shared, however, by IMSD and Douglas Aircraft for
their respective vehicles and equipment. Douglas Aircraft Compeany will
have primary responsibility for design and comstruction of the launch
pad as the booster contractor. Discoverer system control will be vested
in the S8TC, Palo Alto, under direct Government cognizance, from which
control will be subrogated to other IMSD stations as the need arises
during an operation. Control functions will be transferred from Palo
Alto to the newv Bunnyvale Satellite Test Center facility in Januaxry 1960.
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B. FLIGET TEST OBJECTIVES

1. Mr-dl (8] ves
The primary cbjectives of the Discoverer Program will be to

demonstrate orbital capability end to obtain bicmedical and sdvanced
engineering test data from the recoverabls payload capsules.

2. Detailed Test Objectives
Detailed test cbjectives vill be prepared for esch flight.
C. FLIGET TEST PN
—

The Discoverer Progrmm utilizes six different vehicle con-
figura.ticnl as described in Tab 2, "Design Chu'ac'berintics.

2. mi;;ties

: a. Over-all control of the Discoverer flight operations will
be exercised by the Batellite Test Center (SIC). Two UNIVAC Scientific
1103 large-scale digital computers in Palo Alto will support the STC,
converting binary tracking data to an ephemeris, issuing acquisition
data to tracking stations for subseguent passes, and predicting the
recovery area. The control functions carried on at the STC will be
transferred to the nev facility at Sunnyvale, California, in January
1960. Stations reporting directly or indivectly to the STC will be:

: (1) .The Vandenberg Control Center located at Vandenberg
AFB, which controls blockhonse lumd: operations und Stations 2, 3,
and 8 below. ;

(2) The Vandenberg Tracking Station.

(3) The v-ndenberg Auxiliary Tracking Station located st
. Mugn (Pt. Mugn h‘a.ck:l.ng Stution).

(b) Cnintex Trlcld.ns Stetion, Kodiak Islend, Aluka..
(5) EBawaii Tracking Station, Oahu Island, T.H.
(6) Hawiian Control Center, Oshn Island, T.H.
(7) Telemetry Snips.
(8) Space Track, Radar, Doppler and Optical Tracking.

fﬁNﬁBﬁ% 7 vowm-253
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b. The Vandenberg and Hawail Trac]:l.ng Stcbions will use the
following equipment:

(1) VERLORT (Modified Mod II) radar.

(2) TIM-18 self-tracking telemstering antenna.

(3) Tri-helix antenna.

(4) Doppler range astection equipment.

(5) Telemetry tape recording equijment.

(6) Telemetry decommutators for real time data presentation.
(T) Plot boards for radar and TIM-18 tracking data.

(8) Conversion equipnex.xt’ for telefype tranzmission of
radar, TIM-18, and doppler tracking data in binary format.

(9) Acquisition programmer for pre-scquisition direction
of entennas. : .

(10) Equipment for trensmission of satellite cammds.

¢. The Chiniak T.mcld.ng Station will use the equipment listed
in 2 sbove, except that the TIM-18 sntenna and associated equipment
are not provided. The radio signal reception functions of the TIM-18
sntenna will be shifed to the tri-helix antenna already installed.

d. The Pt. Mugn Tracking Station will have the ssme configuration
as Chiniak above, and in addition will be equipped with a guidance
cauputer vhich determines and issuss the necessary cammands to initiate
and terminate second-stage buring at optimm times.

e. To provide more accurate orbital positional information for
the later flights of the Discoverer series, supplementary doppler
tracking methods vill be employed. The exact time at which this eaddi-
tionsl capability will be available is under study. It is planned to
add appropriate doppler beacons to the Agena vehicles. Ground equip-
ments will be provided by the modification of existing Discoverer
facilities, use of the cooperating facilities, or the use of trajler
mounted receiving equipment.

£. A Recovery Force, presently consisting of nine C-119J
aircraft equipped with search gear, is stationed and is being maintained
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at Hickem AFB, Hawaii. Two Victory ships equipped vith radio search

gear are also stationed in Haweii. As needed, the Air Force will assign
four RC-121 radar picket aircraft to assist in the recovery operation.

D. TEST GRGANIZATION

1. GRNERAL

BubJect to the over-all management by the Air Force Ballistic
Missile Division, the Lockheed Missile System Division (IMSD) has been
assigned responsible technical direction of the Discoverer Develoment
Program. In accordance with ARDC Regulations, the AFEMD Weapons System
Project Office (WSFO) exsrcises technical test control of Discoverer
Systems tests. The Commander, 6594th Test Wing, is the Systems Test
Controller who is assigned responsibility for exercising control of
the technical tests of the Discoverer during the test planning phase
and flight test operations. Within the droad direction established
by AFEMD for Discoverer development, system requirements are gemerated
and integrated by IMED, and appear as general and dstailed test plans
and support requirements. Following poject approval at AFBMD, the
documents become official test plans with which all participants in
the program comply. The test operations are executed by IMBD and
Douglas Aircraft Company (DAC), the booster comtractor, under the eontrol
of the Systems Test Controller. In gesneral, systems test direction and
exscution is accomplished by IMED personnel. In the cese of the SM-75
booster, DAC persomnnel have been assigned respomsibility for direction

.and execution of booster activities. Test control snd direction has

been established at each Discoverer field site, with the center of-
operations located at the Satsllite Test Center (87C). Major decisions
concerned with such items as launch under marginal conditions will be
made at STC based on recamendations made by various field stations.

In all cases, final authority in the areas of test control and direction
is at the STC.

The system comsisting of orbiting vehicle, launch and checkout
facilities, tracking stations, control centers, and computing facilities,
is considered as an operating entity and the functioning of each element
of the system is discussed as that element becomes active in the test.

2. PRELAUNCH PLANNING |

The besic planning, initieted several months prior to the
scheduled launch date, includes an adequate description of the test

CONHDERTIAL
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configuration and test objectives. In addition, the specific plans

for attaining the objectives are explained. These plans thus represent
a sumary discussion of the vehicle booster combination and the ground
station configuration as they are planned for eny given flight.

F. SISTEM TEST AND CHECKOUT
1. Vehicle

a. The complex nature of the satellite requires a constant
checkout of components, subsystems, and systems to ascertain flight
readiness to attain the flight objectives. Equipment has been developed
for this checkout. From manufacturing, the vehicle goes through a
checkout period at S8IC éduring vhich camponents, subsystems, and the
system are checked to determine that they are operating properly and
that the vehicle is flight ready.

b. At Sante Cruz Test Base the vehicle is installed in a test .
stand and the engine operated. In the contractor facility at Vendenberg
AFB, the vehicle is again checked out, using equipment similar to that at
8TC to determine flight readiness. ‘The Vandenberg AFB facility 1s also
equipped to 40 major disassembly of the vehicle should the need arise.

On the launch pad, the blockhouse consoles maintain parsmeter checks
of the vehicle operating systems umtil the vehicle is launched.

c. The checkout equipment will be modified to suit changing
flight objectives and will be improved as test results permit operation
evaluation. ' '

2. Tracking Stations

The tracking stations undergo a continuous progrsm of checkout
to maintein operational resdiness. Iocal checks comsist of internal
checks and aircraft "flyby" to assist in calibration. Prior to a
flight, or an anticipated orbit pass, the tracking station is checked
out in conjunction with the STC. As the Discoverer Program' progresses,
the tracking station equipment will be optimized, based on test results,
to increase reliability for tracking and data acquisition.

3. Satellite Test Center

The Satellite Test Center (8TC) maintains a constant progrem
of checkout with Vandenberg AFB launch base facilities and the tracking
stations. In addition, STC utilizes as part of the testing the S1C
Computer Center to generate an orbit ephemeris which is transmitted
to the tracking stations for equipment checkout.
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The air recovery of the capsules ejected from orbit requires
a separate test program to develop the direction finding and alr
snatch equirment and procedures. An additional program of checkout
and continued training of this recovery force has been initiated.
The recovery equimment and direction finder mmst undergo testing and
checkout prior to each flight to maximize the probability of recovery.
In addition, aircraft crews will participate in e continuous training

5. Becovery Cspsule

The recovery capsule is to be supplied by General Rlectric
to suit the Discoverer configuration. The test and chcckout of the
cepsule is a coord:l.nn.ted effort by G.E. end IMSD.

k. Recove ce

Commnication system countdown is initisted five hours before
June¢h with a commmication check to each station which also provides
a station resadiness report and a time synchronization. Throughout
the countdown the STC directs major activities of individual tracking
stations, the recovery force, and the launch bease activities system
condition from individnal status reports, and integrates separate
efforts into a coordinated, unified operation. The time relation-
ship of individual station operations are planned for a simultaneous
readiness condition of leunch and trecking support equipment.

1. 'The operation of the complete system fram the instant of launch

to the end of attitude stabilization omn orbit is beyond the scope of
this Plan; only a representative description is given here.

2. At the instant of 1ift-off, all booster/vehicle systems will
be operating.

3. Commencing with 1ift-off, the booster will be programmed +o
roll until it atizins its nominal flight path sgimath. During this
period, the booster/vehicle will be in vertical flight.

L, After the roll programming is completed, the booster will be

programmed in pitch to hold a gero-lift trajectory until the separation

attitude is reached. From then until separation a constant-attitude
trajectory will be programmed into the Discoverer control system.

~CONHDENTIAL
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5. 8eparstion cccurs on attaining the proper altitude and attitude.
As the booster falls away, the satellite vehicle continues in a self-
stablized, predetermined coast. At the termination of the coast phase,
the internal satellite power plant activates, supplying the required
orbital velocity increment to establish a substaentially circular orbit.
The internal controls will then erect the vehicle to the proper attitude.

I. CORBITAL PHASE

l. The operations of the entire system during the period after
the vehicle is on orbit and stablized in sttitude, and before the
time when the capsule is ejected, is described as the orbital phase.

2. All tracking stations of the Discoverer system conduct a
systematic equiyment check prior to each vehicle contact. This exercise
serves to indicate the readiness of the station and verifies the

operability of its equipment.

J. RECOVERY OPERATION

Present plenning pi'ovides that the recovery capsule will be ejected
from orbit to be air-recovered by C-119J aircraft, in the ocean area
southwest of Hawali.

WDLFR-253
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SECTION II - TEST ANNEX
COMMAND AND CONTROL RESPONSIBILITIES ARD PROCEDURES

A. CENERAL

1. Bystem camand and control is a world-wide problem requiring
an extensive commmnication network. The sctual functions of command
and control are not complex in themselves. The problem is made
complex because of the geographic separation of the variocus ground
stations and the need for reliable transmission of tracking and -
system status data on & 24-hour basis.

2. The tasks to be témliahed in the ccamand snd control of.
the Discoverer test configurations include:

a. ‘The collection and presentation of various types of data
that can serve as the basis for comuand generation.

' The retinemnt eand analysis of selected data to permit its
u:ployunt in the decision or commend determination process.

c. The definition and selection of emergency operstional
modes in the event of system component failure.

4.  The transmission of system commands.

e. The evaiuation of system response to the commends and the
determination of requ.ired nodiﬁcn.tions to scheduled command flov.

3. Central ccntrol suthority will be vested in the Batellite
Test Center (8TC). A portion of this authority will be delegated to
the Veandenberg Control Center and to the Hawalian Control Center for
the control of operations in thie local areess.

4. The degree to which control can be exsrcised over the system
is limited by the capability of the ground-to-vehicle comand link
and by the high degree of system sutcmaticity.

B. IREIAUNCH

i. The 81C monitors the system checkout and the countdown during
the prelaunch phases. BSpecifically, during the system dry-run at X-2
days and again during the system countdown &t T-5 hours, the STC

initiates the following activities:

- a. Commmication system checkout

WDLPR-253
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b. Simulation transmissions fram tracking stations to the
computer center

¢. Dry-run orbit calculation

d. BSystem component repair and test rerum.

. 2. During the system countdown, the launch facilities aspects of
the countdown are under the direct control of the Vandenberg Control
Center. The STC in its direction of the over-all countdowmn, is
continnally receiving and retransmitting system status information
and other pertinent date such as weather and recovery force status.
Vandenberg Control Center plots the important dete received from
§IC. In turn, Vandenberg Control Center continuously edvises STC
of the status of the launch countdowm.

3. The Hawaiian Control Center is also in constant contact with
87TC during the countdown. Of particular conceran to Hawalian Control
Center is the estimated time of launch and the weather condition in
the planned impact area. The mission of all control centers during
this phase clearly is to esteblish the readiness of the system for
the planned flight. The decision to initiate or delay a launch is
made at the S8TC. This deeision can be made only after all the major
system camponents have been verified as operative.

C. IAUNCH AND ASCERT

l. The 8TC functions during this phase are concerned primarily
with system coordination as follows: :

a. The tracking stations are alerted and notified of initial
orbit parameters.

b. The Computer Center receives the times of vehicle engine
start and termination of orbital boost.

c. The recovery force is informed of orbit achievement and
redirected if required. ' :

2. The Vandenberg Control Center functions are the direct control
of the lsunch facilities and vehicle command during this phase of the
test operation. )
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D. ORBIT

1. 'The exercise of control over the vehicle in orbit is limited
to the following ccemeands:

a. Reset of the orbit timer

b. AﬁJusinent of the orbit timer

¢. Control of orbit attitude and period
d. Initiation of the recovery seguence.

2. The intervals at vhich these commands are given are controlled
by the vehicle position in orbit relative to the tracking stations.
Therefore, the 8TC has very little freedom in commend choice or
determination insofar as the vehicle, itself, is concernmed. However,
it must continuously monitor the Discoverer system during the orbitsl
phase. Unexpected component failure in the vehicle or on the ground
will dictate a redetermination of the normal operational sequence.

l. The decision to initiate recovery is made by the 8ITC and the
camand issued to the vehicle on orbit by one of the Discoverer track-
ing stations. The ships of the recovery force will previously have
been deployed to the predicted impact area prior to launch. The air-
craft will have departed shortly before the dump commend is sent.
From this point on, Havaiian Control Center becomes the focal point .
for the exercise of system control as delegated by SIC..

2. Progress of the search and recovery operation is plotted
against s predetermined time schedule. Appropriste periods, which
have been established following rigid safety standards, are allowed
for air and sea search. Changes in weather conditions are carefully
evaluated in terms of these predetermined stendards. The 8¥C is
continuously informed of the progress of the recovery operation. Any
decision to postpone or hali the recovery attempt of the capsule search
will be made at STC on the basis of the information received from
Hewaiian Control Center.

F. _SYETEM TEST EVALUATION

A comprehensive evaluation of test results will be accomplished
at all appropriate levels.
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'G. DATA FLOW

1. S8ystem test data generated'will be initially observed end
recorded at seven geographical locations as follows:

8. Vandenberg‘nr Force Base, c;urdma

b. Point Mugu, Naval Air Missile Test Center, California
¢. Telemetry Ship, 950 nantical miles downrange

d. Kaena Foint Tracking Station, Hawvaii

e. Chiniek Tracking Station, Alaska

Recovery Force, Bast of Hawaii

o

2. The types of data involved are:

a. Telemsatyy data '

b. Rader tracking snd control dste

c¢. Launch (umbilical) date

d. Westher dats

r. Prela,nnehA servicing notes

‘8. Recovery date .

_h. Operations data (range interference, c@mica:hiom).
3. Dete will be recorded and trsnemitted ss follows:

a. Radar, TIM-18 tracker (vhere provided) and Doppler
renge-tracking precise digital dats will be punched on teletype tape
in binary format and trann:ltted ‘o the B8TC for camputer analysis
and cunmtstions .

b. Radar and TIM-18 tracker (vhere provided) data will be
presented at the tracking stations as analog plots for atction on-
the-spot evaluation of operations.

c. I\elemt:y date will be recoreded on magnetic tape which

will be transmitted to Sunnyvale for analysis for the fastest
available meens. ,
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d. Critical telemstered data will be decommitated if

necessary and presented in real time st the tracking stationms.

e. Bpace track dste - radar dsta will be transmitted directly
to the S8TC in real time; optical data will be nppromately reduced
by Space Track and then tranamitted to BTC.

k. . To insure the rapid incorporation of test results in the
planning snd condnct of subsequent operations, it is imperative that
e complete evaluation of each test be accomplished within the time
space occurring between flights. Because of the scope of Discoverer
test operations, this places a most stringsnt time factor on the tasks
associated with post-test date handling and evaluation. Bvery effort
will be made, therefore, to stresmline the data flow process so that
lag times may be minimized. .

H. DATA EANDLING PROCKDURES
1. Geperal

Each item of the sbove types of data will be correlated with
system timing and will be clearly identified as to source, content,
and test number. Other items not listed, but which are pertinent to
test results, will be included in written reports. Because of the
nany individual pieces of information which must be assembled within
& short period of time, every attempt will be made to deliver each
item of data within a specified time. Deviations dictated by con-
ditions peculiar to an individual flight will be covered in the
detalled test objectives. Other necessary deviations resulting from .
conditions arising during or subsequent to a test will be coordinated
through the S8TC. Designated representatives from DAC and IMSD will
be present at Vandenberg AFB for each flight to collect and handcarry
the required launch dats to Santa Monica and STC.

2. Thor Lsunch Data
 Douglas (Vandenberg AFB) will be respensible for supplying
booster date which included launch dats, telemetry data., prela.unch
servicing notes and operaticn datas. '
3. scove a8
Lockheed (Vandenberg AFB) will be responsible for supplying
Discoverer date items as listed sbove. Delivery of radar snd telemetry

tapes generated during orbit flight will be the responsibility of the
tracking station managers utilizing the communication network to 8IC.
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I. DATA REDUCTION
1. Discoverer Data Reduction

a. With the exception of data derived from metric optics,
all raw Discoverer test data requiring reduction to usable forms will
be. processed by IMSD. 8ince nearly all qusntitative information
derived from a flight will be of this category, rapid processing of
such data 1s essential to the timely flow of information. Also,
because of the large volume and the random order of arrival of many
separate items of data, the processing scheme must be both expedient
and highly flexible. To permit an early evaluation of results, the :
data reduction process will be accamplished in two parts in the manner
described below. )

(1) "quic k" Data. Data reduction required to
support "Quick Look" evaluation activity will be accomplished on a
first priority besis within 2l to 36 hours after receipt of pertinent
radar and telemetry tapes. Nomial "Quick Look" data requirements
will be specified in detail 60 days prior to each flight. Additional
data requirements vhich may be necessary because of flight events will
be specified after a preliminary review of real time records within
eight hours following the test.

(2) Pioel Dets. A finsl, comprehensive campilation of
data as required for detailed subsystem analysis will be completed
wvithin a period of three to five days after launch.

2. Thor Deta Reduction

The reduction of booster data will be accamplished by
Douglas Aircraft Comparny at Santa Monica. These date will be trans-
mitted to cognizant orgsnizatioms.

J.  SYSTEM EVALUATION

- 1. A complete operational evaluation of test results will be made.
This evaluation will encompass all weapon system test activities as
they affect the achievement of ultimate program goals and objectives.
Major emphasis, however, will be devoted to the timely evaluation of
system flight tests as required to properly redirect the program. The
areas to be covered will include:

a. Over-all system performance in terms of predicted versus
actual results.

WDLPR-253
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b. Validity of test pla.ns and conduct in terms of the timely
achievement of test objectives.

c. Techniques and procedures uxpluyed in the conduct of system
test operations.

d. Adcqw end suitebility of systems cammnications, ground
support equimment, facilities and logistics.

2. Detailed follow through action will be taken on investigation
of problem areas revealed by preliminary evaluation and detailed
analysis. A completely integrated evaluation of over-all system
operation will be performed. Necessary remedial actions affecting the
planning end conduct of the next test will be coordinated with all
organizations concerned and fully implemented at the earliest possible
h“'

3. Accurate and camplete records of program test activity and
results will be maintained. A continming evalustion of system
operations on a flight-to-flight basis will be performed. Operations
concepts, equirment, and procedures will be modified as necessary for

proper progrem redirection.

1FINE
'{";%ﬁ.h. !
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MILITARY CORSTRUCTION PROGRAM

1. The Discoverer program requires facilities to support the following
essential fimictions; test direction, booster and satellite assemdly, and
checkout maintenance and repair; launch and launch instrumentation; satellite
tracking, control, and telemetry; cepsule recovery; and date interpretation
and dissemination. ‘ _

2. All facilities required for the Discoverer program are existing. -
These facilities, with exception of the 8M-75 Launch Complex at Vandenberg
AFB, were programmed under the Sentry (WS 117L) Development Flen in the -

FY 1958 Military Construction Program.

3. The existing facilities required to support the Discoverer progreanm
and their functions are as follows:

LOCATION

Vandenberg A¥FB
Launch ‘Base
el =k,

FACILITY DESCRIPTION

Administration Building
Bldg. T-11356 1,475 sq £t

" Admin. eand Storsge Blag.

Eldg. T-1133 1,350 sq £t

Engineering Building
Eldg. T-11364 2,500 sq Tt

Flight Test Opns. and
Supply :
Bldg. T-11362 1,940 sq £t
G.H.EB. Bldg.

‘Bldg. T-11354 2,950 sq £t

Sub-systen "L" Bldg
Bldg. T-11345 2,400 sq £t

G/M Assembly Bldg (Adan

Bldg Rr 9227) 9,000 sq £t

Shop and Administration
Bldg 3200 sq £t

FUNCTION
Progran Direction

IMSD Base Services

IMSD Base
Engineering

Test Opns. and

Supply.

Maintensnce arl Storsage
G.H.z'.

Biomedical and
Recovery Package
Maintenance and
checkout

Boostey Checkout

GSE Maintenance

|
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LOCATION

V%g’ | AFB

yandenberg AFD
- Iracking Station

Kaena Foint
Oshu, T.H.

Point

Tr@”; ?ﬁsﬂon
N.AMT.C.

Pt. Mugu, Calif.

. Joe B. Mamn
iSh:l.pf

Chinisk w
Station

Cape Chintak,
Alaska

This document condaine informotion affecting the notiens! defense

FACILITY DESCRIPTION

Receiving and Storage Rldg.
Bldg. T-11344 2,100 sq £t

Interim MAB
Bldg. T-11352 15, sq £t

8¥-75 Launch Complex
Thor Launch Pads 4 and 5

. associated Blockhouses
- and Service Structures

VEF Telemetry Rece:l.m Bldg
2,300 sq £t

VERIORT Rader Van
Installation

Mark II Optical Tracker

Mministration 6400 sq £t
and VHP Telemetry

Receiver Bldg. with 60 foot
Antemna

VERIORT Radar Van
Installation

VHF Telemetry Van Installa-
tion with Tri-Eelix Antemne

VEF Telemetry Van Installae-
tion ‘with Tri-Helix Antemna

VHF Telemetry Van Installe-
tion with Tri-Belix Antenna

Existing AC&W Composite Bldg.

PUNCTION |
IMSD Base Services

Agena. Check-out

Launch Thor-boosted
Discoverer vehicles
at maximm rate of
‘two per month

Launch and Orbital
Tracking and Telemetry
Date Reception, tra-
Jectory measurements and
Calculations to determine
tine to initiate boost.

Ol"b:l.‘hl h'lnk:l.:q i
and Telémetry Data
Reception

" Launch Ascent

Data Reception

Hmlstu.gem:nch
n'tcungnnd'relenetry
Data Reception

Orbital Tracking and
Telemetry Data
Reception Including
PFirst Pass Acquisition
and Recovery Package
and Tmpact Prediction
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LOCATION - FACTLITY DESCRIPTION FUNCTION

Bawaiian Control  Wing E of Hale 6,000 sq f% Center for -Direction
Center Mekei Bldg. of Cepsule Recovery
Hickem AFB ‘ Operations.

hy
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