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and monoscoplc photov b ut111z1n~ pﬂnoranlc cameras operating in orblt at an
altluudn range of 80 to 200 naut1c:l miles., Th° panoramlc camera ph0uo aphic
écan ngle 51311 be 70 dogrcos, yloldlno a swath W1dth of 130 nﬂuu1C17 miles
at é'Satelllde Vehicle altitude of 90 nautlc l mllps. For a single mission
at 90 nautical miles altitude the normal panoramic film capacity represents a
total sﬁereo ground coverage of 7.7 million square nautical miles.
DISIC system and DRCG information shall be provided to locate the vehicle

orbital position at exposure within one quarter minute of arc at the local hor-

izon in relation to geocentric earth coordinates, with a corresponding time

‘duraticn within one millisecond. ' R ' ;
i : L - :
] AThe panoreuwic czrmera subsyste. shall be ca pable of being programmed for
%hb d851rcd portlon of the ground trach on any given orbit. A Dual Improved

Stellar Index Canerae (DISIC) shall 2lso be utilized to 5btain terrain and stellar

fhotogrtrh“ This camara shzll be c;pab s of running in a slave mode to the

Taro enic Caucras or on an 1“i°pe:1:nt basis. The system shall be capable of
Lorfo“nipg nissions of 20 days duration with early call down cepability. Dual
!

Yecoviry vehicles each having a capacity for one hzlf the totzl film load of

i

poth tn: paneorazrmic and DISIC cameras will Te utilized in the nonminal missicn.
i

?n norial oporation, rzeovary of the first cazpsule will praczds continuation
kf the sseond half of the mission. Howvever, contirvation of the nission shall
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rot bz contingont upon re-cnlering the first racovery vehicle at the time its
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Thz system will wtilize a Thrust Augmented Thorad Boost Vehicle (SRV-2HH
and a Program-Model 39205 Agena to launch from the Western Test Range
(WTR) into orbit. In addition to performing the function of second stage
boost vehicle, the Agena shall serve as the Satellite Vehicle which supports
and orients the photographic payload and re-entry vehicles. The re-entry
vehicles containing the photographic record will be subject to air retrieval
over water, or alternatively to water retrieval. Figure 1 illustrates the

launch configuration for the-System.

he.System shall utilize flight qualified subsystems and/or
components to the greatest extent feasible. On-orbit control will be

performed utilizing the Satellite Control Facility.

3.3.1 Characteristics
3.1.1.1 Operational Characteristics

The.System encompzsses the total capability necessary to achieve
search-surveillance photography by an orbiting satellite, and includes
all functional flight and ground based systems with support personnel
necessary to attain this objective. The salient characteristics of the

.E‘y.;ibr are as follows

Commuunications and Control will be provided through the use of

the USEF Satellite Conirol Facility (SCF) tracking, telemetry, and command
net opirating under the control of a centralized mission control center,
the Satcllite Test Center (STC), locsted at Suanyvale, California. Tracking

statione of the SCF that arc utilized to perform this function are the
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-Tracking Station- the- Tracking Station- the

-Tracking Station -, the Shemya Auxiliary Station (SRS), the.
Tracking Statlon- the Tracking Station -, the

—Tracklnc Station and th' Tracking Station -

Other stations which may or may not be a part of the SCF may support

operations as necessary on an individual flight or flight series basis
if required. The maximum number of consecutive orbits between station
contuacts shall be three.

The SCF shall be responsible for determining ephemeris data for the
Satellite Vehicle immediately after orbit injection and updating the
ephemeris by use of tracking data throughout the orbital mission. Telemetry
data concerning vehicle state-of-health and verification of real time
commands and programmed events shall also be obtained by SCF stations, and

be made available for reduction, anzlysis and display at the STC.
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B. Orbit decay with time due to atmospheric drag effects on the

Satellite Vehicle.

At appropriate times following completion of the orbital missions,

the re-cntry vehicles will be separated and ejected from orbit using their

own deboost propulsion capability to impact in the selected retrieval area.

The primary impact area is a broad ocean area within the WTR, located between

16° and 26°N latitude and 1450 to 172% longitude. The nominal impact

latitude is 24°N for north to south recovery passes and 18°N for south to north

recovery passes. Retrieval will be accomplished by air recovery as the primary

mode, or by water recovery in the event that air retrieval is not accomplished.

The STC shall compute impact predictions for use in commanding deboost of the

Satcllite Re-entry Vehicles, and for deploymecnt plamning by the recovery forces.
Under normal operating conditions, the vehicle and payload conmands

specified for the flight shall be implemented by the Flight Test Field

Dircctor (FIFD), Bir Force Satellite Control Facility (AFSCF) on direction

by thc.rogram Directoratc for the vehicle and the Photographic

Reconzirsance Systems/flest Cezst Project Office (PRSAICPO) for the payload.

In tho case of abnormel flight conditions or anomalies of the vehicle
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aﬁd/or payload, commands shall be subject to review, approval, and conirol
of the Program-:‘rogram Directorate.

Vehicle commands transmitted by the SCF will be based upon ephemeris
data obtained and reduced by equipment presently in use in the SCF. Payload
commands will be based on the payload data available generated by the PRS/
WSPO, Available proven software and procedures shall be utilized to the
greatest extent possible without compromising system goals. Mission pre-
paration {time shall be compatible with the frequency of Program.launchcs.

B. Launch Operations

Progra.t'ehicles shall be launched from Vandenberg Air Force
Base. Launch operations will be under the cognizance of the 6595th Space
Test Group. Launch complex SLC-3W will be utilized to mate, checkout and
launch the SLV-2H/Agena Boost vehicle. SLC-1E complex will be used as a
backup facility with 60 day notice required for activation.

Progran-operations will be supported by the SLMTEC in areas of
range safety, collection of down-range telemetry data, surface recovery ships
and range interference control. Upon request, a ship and/or aircraft shall
be made available for collection of down-range telemefry data which is not
within range of a land based station. In addition, the facilities of Van-
denberg Air Forcz Base (VAFB) will be utilized as available and necessary for the

implementation of the progrem.
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Final checkout, loading, and mating of the payload equipment to
the satellite vehicle shall be performed under conditions of the strictest
security. Appropriate facilities and personnel must be provided to ensure
that the nature of the equipment or program mission is nol revealed to any
unauthorized individual during the preparations for, and conduct of the

launch operation.

C. Recovery Operations

The Satellite Vehicle recovery system shall provide a capability
for recovery on any day following liftoff. The command to initiate recovery
will be given from stations of the SCF,

The recovery sequence is divided into two phases: (1) re-entry and
(2) recovery. The re-entry phase shall start with the initiation of a pro-
grammed command. Following this command, the Satellite Re-entry Vehicle (SRV)
beacon and telemetry shall be turned on to permit detection, tracking, end
data recording of the re-entry sequence. The Satellite Vehicle shall be pitched
over a nominal 120 degrees from the local horizontal, the film cut, and the
SRV separated from the Satellite Vehicle. Deboost shall be achieved by means
of spin system, a retro-rocket, and de-spin system. Immediately a&ter
de-cpin, the thrust cone (mounting platform for the rocket aﬁd spin system)
shall be scparated from the re-entry vehicle. The recovery phase shall consist
of the dcployment of the parachute system, ejection of the ablative shield,

and activation of a flaching light et approximately €0,000 to 74,000 feet.
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The recovery force will consist of aerial recovery aircraft
equipped with electronic detection and direction finding equipment. A
ninimum of four JC-130 type aircraft shall normally be deployed in a
North to South direction in accordance with the impact prediction provided
by STC. In addition, one flyable spare aircraft must be available either
airborne or on the ground. The aircraft shall be equipped with special air
retrieval gear to snare and secure the capsule/chute during its descent.
The recovery force will also employ surface vessels with tracking/direction
findirg equipment and lrelicopters to retrieve a capsule that impacts the sea.
Additional support shall be rendered by Air Rescue Aircraft with para-rescue
capability, weather reconnaissance aircraft, and land-based helicopters
for sea surface recovery.

Two SRV's shall be carried by each Satellite Vehicle. Recovery
of the first SRV (capsule) *rill normally be accomplished in from one to
ten (10) days after launch and the second SRV (capsule) will be recovered
in from one to nineteen (19) days after launch. It is required that the
VTR ships be on station during both the first and second active periods of
satellile vehicle operation. Fach active period will normzlly be of nine
to ten days duration, However a capability shall exist to cut the film in
the A SRV and continue the mission in the B mode with sﬁbsequent L recovery
at a later time.

Apprepriute liaison and conmunications between all air and surface
units ¢l the recovery forces will be required. Commwunications between
the units of the recovery forces and the SCF shall be provided to enzble
monitoring of 211 pertinent phascs of the recovery operations essentially

in rezl time.

. ‘ - . N ’
e v . soel _
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Recovery force operations and specific deployment for each
mission will be under the jurisdiction of the AFSCF 6594th Test Group (TG)
Honolulu, Hawaii. Logistic support will be rendered by Pacific Air
Forces Base Command (PACAFBASECOi). Overall responsibility for recovery
operations rests with the AFSCF, Sunnyvale, California.

Subsequent to recovery, capsule handling and disposition will
be in accordance with the directives of the office of—
Until such time as the designated courier is able to assume physical
custody, the Command 6594th TG will be responsible for the capsule's
physical and security safeguarding per designation by the Commanding
ATSCF. Upon assuming physical custody, the courier shall be responsible

for capsule handling and security. Transportation and delivery to the

designated processing center is the responsibility of the_
|

3.1.1.1.3 Mission Particulars

A. Orbital Elements - For a particular flight the orbit parameters
will be specified on the basis of payload search-area considerations, ground
track synchronization, and performance available from the léunch vehicle
systen. Pararmeters of primary importance zre the orbital period, perigee
altitude, argument of perigece and orbital inclination usually in the afore-
mentioncd order. With the SLV-2H/kpena booster vehicles, the system shall
be czpoble of a range of missions with orbital parameters within the following
Timitis:

1. Range of orbjt inclinations: 60 to 115 degrees

(Most probzble inclinations: 75 to 85 degrees)

o}
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2. Range of perigee altitude: 80 to 200 n.m.
(Most probable perigee altitude: 85 to 100 n.m.

3. Range of orbital period: ’ 88 to 91.5 minutes

4. Range of perigee location: 9OON to 9005 Jatitude
(Most probable perigee location: 20°N to 60°N latitude)

Vehicle structural and performance limitations may preclude f{lying all

possible combinations of the above parameters.

Accuracy Limits. Within the range of missions specified above,

the following 3 sigma tolerances shall not be exceeded:
1. Inclinations: Plus 0.30 deg.
Minus 0.30 deg.
2. Perigee Mltitude: ' Plus 15 N.Mi,
Minus 15 N.Mi.
3. Period: - Plus 0.45 min.
Minus 0.45 min.
4. Argument of Perigee:
(a) For eccentricities of 0.008 or Plus 180 deg.
less:
Minus 180 deg.
(b) For eccentricities greater Plus 80 deg.

than 0.008:
Minus 30 deg.

E. Ascent Baguiremcnts

Progr:m-]amnches ucing the SLV-2H/Rgena vehicles will be

conducied frow the following launch sites of Vanderbarg Air Force Base,

e L Ty D
N ’ : 4 oA T ---l—“ i BN Rt A WY
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Pad Azimuth Geodetic Elevation
Complex from North Latitude Longitude above SL
SLC-34 223.53° 3/,.643653° 120.59303° 435 ft.
SLC-1E 218.50° 34,.756153° 120.62522° 160 ft.

SAMTEC facilities shall be utilized for tracking,

teleretry, range safety and range frequency interference control.

The Launch Azinuth shall be compatible with orbit inclination

requirements and range safety restrictions. For inclinations below approxi-
“mately €0 degrees, a yauw (dog-leg) mancuver will be required because of

range safety limitations on launch azimuth. Hence, for trajectories which
require orbit inclination angles of less than 80 degrees the dog-leg mancuver
must be accomplished after the predicted doun-range impact has passed the

eritical range safety boundary.

The Lsunch Window shall normally be one hour with the launch

generally scheduled with opering of the window. The optimumulaunch time shall
be computed for each flight on the basis of reguired ground search-area

lighting conditions, daylight in the recovery area, and vehicle thermal
considcralions, Within the above constraints, the launch time and window may be
varied to obtzin the best thermal enviromment in orbit for payload, satellite
vehicle temporature-scensitive eguipmeni, horizon sensor ascent look angle,

and solar array alphz angle,

Ascont Szauence of Events for a typical Program.nission is as

followz. This scquence is represesutative of a 90 degree inclination orbit

with dnjociion at 100 nautical miles 2ltitwle and 2 period of 91.5 minutes.

DRI N R L Tl Hir oo
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Tine (Secl Dovn-Fan~e Distance (M.1,)
Launch 0 ) 0.
Solid Motor Burnout L0 51
Solid Molor Separation 102 | 9.é
Booster Main Engine Cutoff 218 123.7
Vérnier Enzine Cutoff 227 1§2.S
Booster Szparation 231 168.0
Ootical Door Ejection 233.5 168.7
Azena Enzine Izniticn 240.5 170.5
Solid Molor Iupact 369.716 21.78
Booster Impact 642.8 813.85
Agenz Engzine Cutoff 483 -869.0 (0rbit injection

A representative ascent trejectory profile is shown in
Attzchiment 1.

Launch Reaction Time is definsd as the time span necessary to

completle all prelasunch preparations and accomplish the launch, starting
from the time & particular mission is defined by the Satellite Operations
center. For the SLV-2H/Agena vehicles the following typical items require

T

hardvware sciting or other aclion bascd on mission peculiarities and the

b
9]

atellite vehicle end raylead fairing vzint patiern
application for thermal control es required by sun ancle
predictions.

2. Satellite vehicle recovery timer arnd/or Lifeboat timer.

Page: 21 of 143 pages
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L. Satellite vehicle orbital programmer.
5. Stage I Booster autopilot programmer.
6. Ground Command Guidance Computer.
7. Battery and Control gas loading.

8. Range safety flight data.
9. Solid motor drop itime.
10. Payload Delay settings.
11. Solar array alpha angle adjustment.
12. Agena pre-programmer ascent pitch rates.
Preparatory work to support readiness of the above items involves
trajectory computations and data exchanges between participating Contractors

which normally require lead times from launch of 25 calendar days.

C. Mission Performance

Nominal Mission Duration shall be 19 days of active operation.

For any particular mission, the number of days duration shall be compatible

with the orbit parameters required and the system orbital weight capability.
The capability of the system to place a given weight in orbit is

a funclion of thec required orbital elemants, the ascent trajectory, and the

vehicle perforrance paramcters. Figures 2 and 3 illustrate the nominal

mission capability of the systen using SLV-2H boosted vehicles launched from

SLC-3Y. Periges altitude shall be nominally 85 to 100 nautical miles. The

e

mission parareters arc given in terws of orbit planc inclination, orbital

period, and consient lincs representing the number of days at which the

— LTy eTT ey I P
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satellitéqgéin£ Qill fcpeaé the giéﬁnﬁ tracé iniﬁlaily coveréd..Agépé;t
of %he ground trace is termed orbit synchronization. The missions that
nominzlly can be flown are shoun on Figures 2 and 3. The missions that
can be flown are to the left of the epproovriete mission line,

Orbit Susteonance and Orbit Mansuvering Control ere not reguired

provided trnat mission requirements for orbit plane inclination are achieved
and that ground track synchronization can be maintained for the specified
mission duration., Tne operating regire with near-circular (Low eccentricity)
orbits of 85 to 100 nautical miles offers sigrificent payload advantages

of improved scale, more constant compensation of image motion, and increasecd
opportunifies for paylozad operation on llorthbound as well as Southbound
passes. The desired synchronization can be attained by flying the shorter
period orbits (Eastward closure). However, a satellite vehicle orbiting

at these lcwer altitudes will te noticeably affected by ihe atwmospheric

capability to meke-up the

j&
ol
0
M

environment and may require an orbit susten

A dreg mekeup (DMU) system shall be implemented that shall utilize

stall solid rockel motors that may be fired in the boost or deboost direction.

+

To echiave 2 dob: to alizn the

(s
O
O
[47]
<
[¢]
o
3
6]
r
| etd
t—
[N
ct
\:‘
C"
o)
[§]
<
(o]
=g
’J
Q
=
(0]
:1
1.(‘
o
1]
4ol
,_l.
ct
Q
oy
W
[4)

thrust exis in ibe required direction., These rocket wotors which are avail-
eble in two sizes shall have a neminzal impulse of either 2000 or 3CCO pournd
seconis per rocketb.

Debeosst and Ro-coniry shall be achievedle on either MNorth to South

[h]

[ T Ny ~ - RS . v =t - . -~ - . 7
or Scuili to Iarih passes over the Hawaiian recovery erea by use of the satiellite

vehicle primary guidance and control subsystem. Normally, recovery will be

£ -~ vy Vg . 112 oy = - 1 b s S
effected on North to South poisss only, with South teo lorih passcs utilized

1
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ency. A representative re-entry flight profile is shown in

Attachient 2. A back-up attituds control capebility (Lifeboat) shall be

provided in the satellite which will allow recovery on the North to

Sou

+
v

h passes.

The primary latituds for the Hawaii recovery zone shall be 2L

North on North to South passes and 18 degrees North for South to Korth

error

I

Re-entry iwmpact dispersions are influenced by the following

1.

2.

sources:

Satellite vehicle attitude and attitude rates at re-entry
vehicle separation.

Re-entry vehicle attitude and attitude rates after separation
and during svin up and retro-rocket impulse,

Re-entry vehicle static and dynamic balance,

Retro-rocket impulse tolerance.

£

Uncertainty of orbit parameters at tixe of re-entry vehicle
separation,

Event timing errors.

Flectrical or paylead material not sepvarating propsrly inducing
a torqus to the SV,

~

iollewing predicted irpact disversions duc to the above error

L

~ 4. 3 v o - 3 s —yro v
‘¢ reprezentative of e typicel Pro‘,za-..:-mlssion.
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u  FOP-SECREFIC

Orbit Inclinaticn 80 degrees
JPerigee Height 100 N.M.
Perigce Lat. 45°N
Period 90 minutes

Dispersions (¥.M.)

L.

Guidance & Control

Subsystiem Direcction Up-ranze  Down-repze  Cross-ranie
Primary "N to S 60 , 15 12,5
Primary , S to N 140 190 ¥ 5.5
Backup  Ntos 220 540 0

Abort of the launch or the orbitzl phases of the missions shall not
cause the nature of mission objectives to be revealed to urauthorized persons.
In the cvent of an 2borted launch, provisions shail be made to recover paylecad
equirment under eppropriate sccurity conditions. Similarly, in the casc 6f
& catastrophic melfunction during vooster ascent, a strict accounting shall
be mzde of pzyload equipment salvaze and/or disposition. In the event of an
orbital phase abort, the payload shzll be recovered (if possible). If recovery

cannoi be effected, a self-contained SRV timer shall be started with the

fote

receint of the first recovery command (ARM), shall not perform the normal

reverse thrust bul shall perforn recovery functions such as thrust coze

)

eject, ablative shell off and parcchute deployment at a later time than

)

would be pzrlormed in a nonizl recovery. Since these events occur

o~

in orbit, any sucszjuent SRY re-eniry due to drag will cause the SRV (with

vaylezd) to brealk un.
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Existinz Rance Qa?h . Reauirsments sp cified in IMSC A815752 chall

be complied with.

The Relizbility Obicctive for the Total Svsten must consider the

-

vehicle Contrzctors and the adzplation of & ballistic missile vehicle and

assocn.a\,nd ACIL for tnﬁ'ystem.

Rellabllity sba‘l bo defined as thb probablllty that the complete

mission_vehche assembly including the booster and prlmary payload will

accomplish all primary mission performance requiremsnts for the duration

w

pecified herein, The following values represent protzability of success

goals per phase to be achieved in Systenm opzratlon'

"_1‘ Scheduled céuntaown toilaunch -::iT; ‘ : iéf95:“
2; -kLaunch énd boosiéf.ascenﬁh ':{‘1ff:; ; A 0;97;' )
’3. Agéna separatioﬁfand orbit injeec t'oﬁ' . 0.?8
4. Orbital mission (1 dey active) © . 0.98
] o | (10 days actlve) i"'.;-u 0.93
| (20 days active) 7 0.86 ‘
.5. “Re--entiry and recovery (éach éRV):“ ’ ;tl';l.OO
On-Crbit Disposal of the satéllite veﬁi ard pa load‘equiomentv

snall occur by the natural re-sntering of th~ venlcle into the earth's

nosphors duz to drag sffects, with subscguent destruction of the vehicle

-

by re-intry hezting end aerodynamic loads.

R e B
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i Prozram Manamerent -~ Toe Director,- es Spaciel Programs

Director (SPD) is responsible for overall system engineering (ircluding

naster systen specifications) and system integration (ircluding major sub-

systew interface spe cifications); overall system master planning, pro-

gravming, and budseting; assenbly and checkout of the system at the launch
1
! pad; launch and mission operations; capsule recovery and delivery of film

to designated processing facilities.

In addition, tke SPD is responsible for: the thrust-assisted

'./!

Thorad boosters; the Agena booster/spacecraft; procurement of the DISIC;
the acouisition end operation of system asscmbly (excluding the LMSC-AP
facility) and leunch facilities; on-orbit command and control facilities;
and capsule recovery forces and equipments.

The Direclor, PR3/VCFO, is resporsible for totzl paylecad sub-

assenbly development, production (excludes procurement of the DISIC) and

! test; the provision of the software support to the Satellite Cperations
Center before, during, and after missions; operation of the LAMSC-AP facility;
and acdherence to master systom specifications; and interface spe01f1—
cations,

By definition, the Corona Payload Sub-assembly includes tkhe
t Corona panoromic czmeras and DISIC, filw transport mechanisms, the SRV's,

i
!
i
|
(
$
;
:

csuprorting structure end shell, and those other items normmally installed and

. In addition, the PR5/VCFO is responsible to the SPD to zessist and
\ .
ypanage as appropriate, those Payload Sub-Assembly system assemblies and pre-

leunch activities at Vandenhberg AFB and to certify at the appropriate tims
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- that the Payload Sub-Assembly is ready and to act as the Payload Sub-
Assembly Assistant to the SPD.

Launch Vehicle Contractor - The Launch Vehicle Contractor shall

provide the Stage I Booster vehicles and will also provide all services
necessary to checkout and launch the vehicle. McDonnell Douglas Astro-
nautics Company, Western Division (MDAC), is the Launch Vehicle Contractor
for the SLV-2H Thrust Augmented Thorad used for Program-

Ascent Guidance Contractors - The Guidance Contractors shall pro-

vide the guidance equations, guidance-computor programming, and airborne
guidance egquipment necessary to inject the Satellite Vehicle into specified
orbits within allowable tolerances. Radio commend guidance will be utilized

to steer both the Stage I booster and the Satellite Vehicle during ascent.

Western Electric Company/Bell Telephone Laboratory and—
_are the Guidance Contractors for Program-

Satellite Vehicle Contractor - Th= Satellite Vehicle serves as a

Stage 11 booster during ascent and operates in the orbit mode after orbit
injection and through SRV separation. The Satellite Vehicle Contractor shall
provide this vehicle and all necessary services to checkout and launch the
vehicle. Lockheed Missiles and Space Company is the Satellite Vehicle

Contractor for the Agena Model 32205 for Progran-

Pavload Contractor - The Payload Contractor shall provide the

vehicle payload section, and shall integrate the installation of camera
equipment, Satellite Recovery Vehicles, and associated components necessary

to operate the paylozd. Camera equipment and SRV's will be supplied to the
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Payload Contractor as Government Furnished Equipment. Lockhieed Missiles

and Svace Conipany provides -the J-3 payload integration and engincering for

Pro;ra:n-

Panoramic Cacera Fouirment Contractors - Panoramic cameras, film,

cassettes, and ass ted photograpnic equipment, except film, shall be
provided for t'nc-Systﬁm by the Panoramic Camera Equipmenti Contiractor.
This equipment will be supplied GFE to the Payload Contractor, however,
the Camera Equipment Contractor will furrish field service support under

the direction of the PRS/WCPO. Itek Corporation provides the panoramic

J-3 camera equivment for Program-

w

Duzl Improved Steller Index Cemera (stzc) Contractor - The
DISIC, film casssties, and associated photographic equipment; except Tilm,
shall be providsd for the.ystem by the DISIC Contractor. Tnis equip-
‘went shall bz supplied GFE to the Payload Contractor, however, the Con-
tractor shzall provide field ergineering support, Fairchild Camera

and Instrument Corporation (FCIC) is the DISIC Contractor.

Film Contractior - Tne film contractor shell be responsible for

menufacturecf the fiim, pecessary checkcut, and loading of the supply

ne Re-eniry Vehicle Contractlor

shzll provide tre Satellite Re-cntry Vehicles (SRV's) conprising the data

capsule, ablalive re-cniry heal shiclds, retrieval aids end associated

cemponants regquired for SRY operatien, This eccuiunm

Page: 31 of 143 pages
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as GFE to the Payload Contractor. General Electric is the Re-entry Vehicle

Contractor for Program-

Launch Operations - The 6595th Space Test Group stationed at

Vandenberg Air Force Base shall be responsible within the direction of
the'rogram Directorate for the integration and conduct of all pre-
launch and launch operations for this program at the Vandenberg AFB launch
sites.

Orbital Overations - Orbital operations shall be conducted by

the U. S. Air Force Satellite Control Facility operating from the Satellite
Test Center at Sumnyvale, California. The AFSCF shall be responsible

within the direction of the-Program Directorate and the PRS/WCPO for the
integration and conduct of all orbital and recovery operations for this program.

Recovery Operations - Recovery forces operations and deployment

will be under the jurisdiction of the AFSCF 6594th Test Group as designated
by the Commander, AFSCF.

Integrating Contractor - The Integrating Contractor shall be

responsible to the.rogram Directorate for the integration of all

hardvare into the Satellite Vehicle and for the planning and conduct of
pre-launch tests to verify a condition of flight readiness for this vehicle.
Additionally, the Integrating Contractor shall be responsible for the
prepzration of pre-flight trajecctories, ascent guidence target tepe, orbital
prograumor tzpss, range safely data and integrated documentation required to
support the launch and vehicle orbital operations for this vrogram. In the
perforiance of these responcitilities, the Integrating Contractor shall coordi-
natz with all other affected Associate Contractors as necessary. Lockheed

Missiles and Space Coupany is the Integrating Contractor for Program.
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3.1.12 Logi 'c

nd logistically support his end-iiem

}.—'
he)
e}
0
ol
o

' Each contraclor shal
hardware &s nocessary for ke accouplishment ol Program-r issio '1 ovjectives
and schedules. Spares provisioning shall be delined in conjunctiion with
the appliceble procurement agencies to supnort Progran -schedulcs. Spare
equipnent for Progran -shall be subjected to appropriate levels of
ascceptance testing prior to being placed in logistical channels for all
locations other than at the coniractor's prirary assemdbly facility. In
the latter cases, sparcs shall pass applicable acceptlance tests prior to

instzllation on a Program'lehiclc. The contractors also shall define

of controlled life items and for-re-accepteance testing of spare equipment

where extended storage periods may be incurred.

*3.1.1.3 Personnezl and Training

The nusber of personnel, personncl prerecguisities, and required treining

needed to support the-System shall be identified by each mzjor contractor
and participating Air Force Organization.Personnel requirements shall be

specificd for the following categories:

fve e e ea o ———— e - e

i

( C. Orr-anicationz) Muinteonance Porscnned

! e tetine Faailitioe ahlall L .

: Existing facilitics shall be utilized for training wherever possible.

controls for issuznce of spares. Such controls shall provide for considerations
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3.1.2 System Delinition

3.1.2,) Systenm Pniincerins Documentation

3.-._.1 1 Systos Functionzl Flow Dilagrem

Figure L illustrates the functional flow sequence foc the rajor
elc;:cﬁts of the'ystem. Functional interfeces are described in
greatef detail in Section 3.3.6 of this dccument. Figure 5 presents
trec of the operational requirements end planning documentation for the

3.1.2.2 PFuncticnal Subsystenm List

Functicnal Subsystiems cemprising t‘ne-s;.'stem are identiiied as
follows:

3.1.2.2.1 Satellite Vehicle Subsystem

The Sz2tellite Venhicle Subsystem shall consist of an Agena Model 39205

orbiting vehicle corntzining the payload eguipment and re-entry vehicles,

- v

®
o
—
-
=]
o
)
W
©
0

The satellite vehicle subsysten chall provid

&

ary functions to
fulfill the space-borne mission recuirements,

3.1.2.2.2 Iounch Vchicle Subsysteonm

The Launch Vehicle Subsystem shall consist of a Thrust-Augmented Thorad
SLV-2: first sitg;

the sccond stage booster. Ascent guildance shall be provided by on-board

eutonilots in conjunction with Radio-Ccimand Guidznee utilizing radar tracking

and a ground based compuler to compute the guldance coxmmands during the

guidsnce intervel of the ascornt phusc., Tae launch vehicle subzystenm she
provide &ll rzcessary funciions to achicve injoction of the satellite vehicle
pocifizd orbit within the allowable tolerancss. The launch vehicle

iguration is shown in Figure 1,
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RECOVERY CPERATIONS

ORBIT OPS. PLANIING

|

RECOVERY OP3. FLAITIING

“I A0 DOCUEIITATION

Figure 4 (Continued from preceding page)
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3:l.2.2.3 LLSSJOH Co“urol 1 ard Comzunications SubSVStnm

'{The Mission Control and Com municatlon oubsystex consists of the

Satellite Test Center, ’emote»Travn ing Stations of the batﬁlllte Control

Facility, and ass OClat°d porsonnal, commun ic Lious eqnlpment, computers

and computnr Prograrn ams ne cessary to track comﬁand, and readout the telemetry

of the Sutelllta Vnhlcl° System.

-A3 l -.3 Contract End—ltem List.

Figure 6 illustrates the Spncificatioh Tree for the major end-items

comprising the.Sy:tem. Detailod e*ld item lists shall ‘be prepared and

;maintained by each appllcable Contractor in accordance with his con+ract

Detailéd Specifications sh 11 also b° pvepared submitted to the applicable

s Procurenenu Aaoncy for apnroval and subseouently malntalned by the Cont“actor

:'1or each end—wtﬂm to be furnished - . ".A;.i”tf“i‘

3.1.3.1 Raliability Reguirsmenis

}-0’

2 Recuirements : e T T

"~ As ean objective,.alliflight equipment shall be desivnated énd assenbled

'Vof, suita ol== nﬂtﬂrials s0 th:lt all Droordm.alevdar llfe and operati

life raqulr;mvnt° can be met under the environments encountered wi uhout ex-

ceading the specified failure rete. These minimum life requirements are

("]

stated bzlow. Vn re other objectives raguire that a less durable design be
edopted, mzintenznce, repair, eand scrap procsdures shall be specifiied, and

the 1life experiencs of each limitsd life item shall be recorded and controllad

| E—
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A. Limited Calendar Life

As an objective, materials, parts, and assemblies shall be used
!
H
‘which are not subject to age or temperature deterioration within a calendar

ilife of three years. Items which do not satisfy the minimum calendar
flife requirement shall be marked and controlled. Control procedures shall

ibe based on pertinent factors of cure date, storage environments, and

1
]

{date of assembly into more complex configuration. Calendar life data
z .

‘shall be recorded, and reviewed for part suitability prior to flight.

B, Limited Operating Life

!
|
‘ .

‘ As an objective, materials, parts, and assemblies shall be used

which are not subject to an increasing failure rate due to wear during an

'operating period of at least 2000 hours of nominal operation or equivalent
lcycles of operation after prime contractor acceptance. In no case shall
ithe non-wearout cyclical life be less than three times the maximum estimated !
!or experienced Program'rclical life. Where above obje'ctives are not
het, the item shall be classified as a limited operating life item with
Fpecified maintenance, repair, and scrap procedures. Elapsed time indicators
shall be utilized or an operating log shall be maintained to repor£ accum-

Plated operation time or opcration cycles for all limited operating life

!
equipmeant.

3.1.3.1.2 MNumericel Boliabilitv Goals

For the purposes of this program, reliability shall be divided into two

fategories: (1) Reliability Design Objectivés and (2) Reliability Flight Goals.

) '
Ly

#he latier category was discussed in Section 3,1.1.1.1 of this docunant.

-
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Reliability design objeétivééhshail be defined as those reliabilitfh

huﬁbers assigred to the functional subsystems for the purposes of design

apportionment 1o respective vehicle subsystem and component levels.

The reliability figures given below repiesent the calculated pro-

bzbility that all in-line performance functions will successfully take

place when ap opportunity to perform is presented. For purposes of

calculation, the Contractor's portion of the critical Aerospace Ground

Equipment (AGE) shall be considcred as an in-line function, Reliability

degradati

hardvware, vea

hn

on by items beyond the control of the contractor such as GrE

ther, and recovery forces are not appliceable.

3¢1.3.1.2.1 Satellite Vehicle Subsysten

A.

B.

C.

Program Agena, Model 39205 (orbital mode, 20 days maximum)

active operation Design Objective 0.85
Payload Equipment (20 day operation) Design Objective 0.93
Re-cntry Vehicles Design Cojective 1.007

3.1.3.1.2.2 Launch Vehicle Subsysten

A.

Stace I Booster Vehicle (SLV-2H)

Tone reliability desizn objective of the basic booster vehicle

1s outside the scope cf this spzcification. However, for the purpose

of reliability apportionzent, a figure of 0.G7 is to be utilized.

B.

systen is

Stzge IT Booster Vehicle (Azenz, Model 39205, Ascent Mode)

Desizn Cbjective 0.95

Radio Crizmand Ascont Guidance

The reliability desizn objective of the radio ccmmand guidance

Led s e . . ns
outsice tre score of this spocification., For the rurpose of

" el
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-reliability epportionzent, a figure of 1.007 shall be utilized for the

3.1.3.2 Maintenance Requirements

Maintenance and repair cycles for equipment end facilities resquired
to operate and support thc.System shall be scheduled and accomplished
on a compatidble basis with Program schedules and operations. Maintenance
and repair requirements will normzlly be essociated with the following areas:

A. Pad refurvishment efter vehicle launch. This work shall be
perforricd on a schedule that will support a pad turn-zround time of 42 working
days from launch to launch or 25 days fbr emergency turn around time.

B. Aerospace Ground Equipment (AGE) required to perform vehicles
chackout, countdown, and launch.

C. Satellite Control Facility equipment for tracking, communications,
data handling and processing.

D. Vebicles and equipment of airborne and watervorne recovery forces.

In no instance shall the probability of successfully attaining Program

.mission objectives be reduced by & failure to properly repair or maintain

Payload Reliability

Payload reliebility shall be achicved by careful observance of stardard

desisn ard menufacturing vractices. A formal relisbility program is not a

pary of the paylcad development plan.

3.1.3.3 -S;-,':,tcm Invironuents

L e IS PR N — s

-
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3.1.3.3.1 Prelaunch Environment

The pre-launch operations phase shall include that period of time from
when the equipment is removed from the assembly area until launch has been
accomplished. Removable protective covering will be used where necessary
to prevent damage caused by the climate environmments. All such coverings
shall be easily removable prior to liftoff. Testing for pre-launch environ-
ment compliance shall be limited to humidity testing. The following
climatic environments are associated with the pre-launch operations:

A. Temperature - Surrounding air temperature from a minimum of

25°F to a maximum of 100°F.

B.. Humidity - Relative humidity up to 100 percent with conditions

such that condensation takes place in the form of water or frost.
C. Fungus - Exposure to high humidity is conducive to fungus growth.
Materials which are fungus nutrients shall not be used.

D. Sand and Dust - Exposure to graded wind-blown sand and dust

environment, equivalent to seashore conditions.

E. Sunshine - Air conditioning shall be used to control the Agena
and primary payload temperature on the pad.

F. Rain - Exposure equivalent to four inches per hour for two
hours rain in a rain chamber.

G. Salt Fog - Exposure to salt fog environment.

H. Pressure - Sea level to 5,000 feet altitude.

I. Propellant Compatibility - Surfaces and areas adjzcent to the

vehicle propellant tanks may be exposed to propellant fumes or

splashes. Materials which are employed in areas so subjected
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Explosive Afmoep“ere - EQuipment iptended to operate in areas

;wne*e a pocebbilit' of an a"blent exp1081ve atnospnere exlste

:shell operatn 1n‘svch an atmosphere w1thouu causing ao er1051on. ‘
Z'Kl"Groan U1nd Veloc1tv - Vehicle structural llmltatlons shall not |
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" shall be capable of withstanding the effects of such exposure.
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[ORN RSN

l“"

Lhavrs s wn"r]
LAPSSDARS IR 44 PO

i "t

protective coating or replzcement shall he emplo;ed

“be exceeded due to the effects of surface wind steady state ve oc1ty

"or guets; The dblllty of the launch conflcuratlon to wlthstend

wind 1nduced effects is dep“ndeno upon fuctors OL tank

pressurlzatlon, propellant loadln and structural support

For the condltlons snec1fled

the launcn vehlcle con-lcuratlon sball be capable of wlthstandlnv

‘prov1ded by launcner equlpment

[§ -

ths following surlace winds:
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3. 1 3 3.2 Launch Ascenit Envirorment
The ascent p1abv,sh111 JncTude that perlod of tlne from the 1cnltlon
of.theVStagD I Booato“ throu h 1nJectlon of the Sat llte Veb1cl° 1nto orblt

A. Arena Environment ~ The Agena shall und»rco an environment as

: doscrlbOd in LFDC 6117 Tne testlno to be dono to dvtermlnD hardw"re fllcnt
lqualiflcatlon.snall be to the B or D ver51on as dﬂtermlned by sp°01flc

. contract negotiastions.

B. Payload Envirorms nt - All pa/load elements shall be quallfled to
rithstand a launch and orbiial env 1ronm°nt as descrlbnd in LMSC T3-6-002.

C. Ambient Pressurs — The Satelllte Vehlcle w1ll be subgected to a

decreasins ambient pressﬁre dur"ng the asce*x+ powﬁred ;llaht. The

pressure wwll vaxy fron that encounterad at sea leve (700 mn of uo) to a

2

- pressurs of l X l()“'8 xdlljmeters of dércury enéoﬁntered in sbace. Tth
Contzactor s d851cn sh411 ensure that all equlpnnnt 1nt°nabd to operate
with a zero dlLferentlal pressufe across Qarlous comDononts, shall bg
-propnrlj veﬁted to accovxodatﬁ txe rcductlon in ambient pressure.
Eyuipment 1D+en:3d to operats under é pressurlzed environm en* shall bé

adequatcly sealed.

e

. L ——r e
. . . e . . D decemem Al e el e e o o =
- U ) S e ——emas L ol —
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D. Vinds 8loft - The wlndgvaJpTltul , rate of shear, duraﬁion of
shear agd atmospheric density arc factors thal may causé Lhe ascent vehicle
structnro, contrcl, or rﬂnga'saxetv CJDablllty to be exc;edpd :Prior té
1aunch the Intﬁgratlnv Con uraCtOI shall corpute the wind shear forces
rutlllzlng th° winds zloft data frgm standard Raw1nsonde obsarvéulons,iof
: special fast_rising.balldops, énd proyide.the Space‘Tgst Grqup with pef;
‘centages of gtructural contfoi éapaﬁility and ascent grouni‘tracks for _ :_ 1
 drift. Sﬁandérd observétioné will be acqonplished'at T-12, T- 6§ and‘T—l
1/2 houré.ffom 1iftoff. | Ifrsufficiéht safely mérgirs caﬁnét bé-attained

because of the wlnla aloft the ]aunch shall be de;ayed

: E. Atrosoheric Density Model - The ARDC Model AtmOSphere 1962
is to be cons;dered representatlve o; atmospherlc den51ty for ascent

condition design studies. The use of other atmoqph re models may bs

per.hltted pending prior approval of the.Program Directorate.

F.  Sound Pressurs Levels (SPI) -~ The sound prassure levels that
are ‘expected to exist on a SLV-2H/igena vehicle are tabulated below. These
sourd pressurz levels are expected to last no longer than ten seconds,

and ere measured at the base of the booster adapter.

Frequsncy Fanze  Exterior SPL (db)** Interior SPL (ab)**
| 18.6 - 9500 158 o us
16.8 - 37.5 | 140 125
¢ 37.5 - 75 | 143 Y
75 - 150 146 132
150 - 300 149 . 137
300 - €00 152 137

b e e e e i e e mre e 8 e e e e D Caen e ™
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Frecucncy Rense Exterior 57L (db)## " Interior 3PL (Qo)
' 600 - 1200 152 138

1200 - 2460 149 | 139

2400 - 4800 145 139

1830 - 9500 139 236

*% Reference level is ,0002 dynes per square cn.

G. Axial Acceleration - The axial ecceleration oscillatory component

is expccted to occur approximately 10 seconds before MECO and be of a

0 to 3.9 peak ecceleration (3 sizma) with a frequency rarge of 11 to 2L Hz.

3.1.3.3.3 Orbit Fnvironment

During orbital flighi, the satellite vehicle will be subjectad to

; an environment consisting primarily of the following:
; A. Vacuun: 1.5 x 10-T to 10720 n or Mercury
! B. Solar Radiation: Lis BTU/Tt2 br (nominal)
C. Earth Shine: 68.7 BTU/£t° br (nominal)
D. EFarth Albedo: 38% of the solar enerzy (ncminal)
E. l}agnctic Field: 560 milligauss at the poles to 260

milligauss at equator for an altitude
of 125 n.mi.

F. Atmospheric Density: The ARDC 1932 Std. Atmosphere, modified
per LMSC A370332

For orbitcs flown in perfonsing t.‘ne-System riission, the effects

tof micrceuclecroids and ionizing rediztion can be considered negligible.

-T- FaiCH A Pandi LIPS NI SN S R O
. ! v ey
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3.1.3.3.4 Descent and Recovery Environment

- - 4 ~ . v
od of Ul Lroin

e

The descent and recovery phase shall include the per
i

parachute deployment for the recovery capsule until it has been retrieved ;

in the air, or from the water. The following environments are encountercd

during this phase.

A. Upper Atmosphere - The ARIC Atmosphere Model 1652 shall be con-

sidered as representative of atmospheric conditions for the descent environ-
went of agalysis purposes. Winds aloft, cloud cover and visibility con-
ditions shall be monitored in the recovery area during Program-operations.
This meterological data shall be utilized by the Recovery Control Group

in planning the deployment of recovery forces, and by the Satellite Control

Test Wing for optimizing the re-entry and impact position.

B. Air Retrievel - At the time of parachute deployment, the capsule

! may be oscillating in a 20 degrees cone and be rotating at a rate of 15 rpm.
The parachute system shz2ll be capable of proper deployuent under these
conditions and shall provide a rate of descent of less than 29.5 ft/sec
under standard atmospheric conditions, at 10,000 ft. altitude above lMean

Sea Level (M3L). For weights of 120 to 230 1lbs. suspended under the mein

j canopy, the chute/capsule shall be capable of sustaining retrieval loads by
{

-~

aircraft traveling at 135 knots (indicated) at & maximum altitude of 15,000. ft.

C. Surface Corditions - The recovery capsule shall be capable of

*

‘sustaining water impact under coniitions of a sea state of 3 with 18 knot

(o]

. - ~ I - 'n . -,
surlace winis, After waler impoct the capsule shall float without capsizing
in scz states of 3 or less for longer than 55 hours and less than 85 hours.

Sca gtate as defined in U.S. lavy Rydrographic Office Buford Scale with

t
{ corresponding Sea State code chart.)

[ - R e = -

et e e
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D. Aerodynamic Heating and Loads - During the re-entry phase, the

SRV shall be subjected to heating and load conditions dependent upon the
re-entry trajectory and SRV attitude. The design of the SRV shall be
based upon analyses to determine temperatures of critical equipment and
structure during re-entry, including the provisions and effectiveness of
thermal protection where required. The trajectory used in these analyses
shall represent the maximum heating case given by the root-sum-square

effect of all applicable flight perturbations (3 sigma).

3.1.3.4 Transportability

Under normal operating conditions, the Stage I Booster, the Satellite
Vehicle, and the Payload section of the satellite vehicle will be transported
as separate items from their respective factory areas and subsequently
mated at the launch base. Transportation will normally be performed by
road using suitable trucks or special trailers as required. Payload equip-
ment shall be capable of being transported by aircraft from the Contractor's
plant to the Integrating Contractor's launch facility. During all periods of
transportation, positive security safeguards shall be provided to physically
protect System-‘light equipment and preserve the required level of

secrecy concerning its use in the mission.

3.1.3.5 Safety

Normal transport, handling, and pad safety requirements will be
recognized in the design and handling of Program'vehicles, equipments,
and componcats. Compliance shall be required with applicable regulations

for pressurized lines and bottles, explosives, and toxic propellants.
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(Reference 1MSC ??O)PO S,fvty PrOﬂLo"ra Man uzl and LVSC 22./58B Launch

[_Stand Safety Plan.) Particulsr attoriion shall be given to sslecting

4explo=1ve ordnance which will neet the VWestern Test Range criteria

l(AFWTHM 127-1) for radio—ffoquency—eléctromagnetié.environzents.

| Toxic or highiy corrosive-propallants éhali‘be éapgble_of Béing
16ad%d and drainéd in thé efécted posifion oﬁ the p2g, in éiéafe‘manner,
-eveﬁ_ih the evenﬁ of a iauncﬁ agort at esse ntlallj "ll?t-o‘f" £ime. Tﬁis
is notb intended to require that these functlons be 1mpWer snted throu"n‘
b a "fly a;@y" urblllcal but rather that situation control be maintaiﬁed
txrouﬂh such urbilical so fhau thn vehicle can b° séfely aﬁproachcd for

the attachment of fill and drzin lines as reouired.

: 3;2 System Desig Contxol nd Cantruct;on St andardo

3.2.1 Gereral Desier and Constructicn Rscuirements S e

election of specifications

3.2.1.1 Sv=cifications and Standzards - The s

T od

nent to the design and cons*ruc ion of vehicles, sub-
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systems, equipment and components ofb the-System shali ioe identified in
the appfopriate end item spécificatibn pfepared>by th9 Contractor. Speci-
fications and standards gélected, and thé degree of imposition on the

design and construction of Systezz-snd item h;rd"ﬂ“ , sh2ll be subJect
to review and approval by the -ro ram Directorate, excapt as pr0“*d°d

ragh 3.1.1.1.2 A.

the applicable environnzants outlinad in Section 3.1.3.3. Rsquirements for
razverials, pzris, and procezsez shzll bs stated in the Conmtractor's spaci- i
]
ficzlicus, ,
t
- }
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3.2.1.3 Moisture and Funsus Resistance - Moisture and fungus resistance

ot o o ——

shall be compatidle with the environmenis outlined in Sections 3.1.3.3.1
end 3.1.3.3.4. Requirements for moisture end fungus resistance shall be

stated in the Contractor's specification.

3.2,1.4  Corrosion of lMetal Parts - Metal parts shall be protected from

I corrosive environments outlined in Section 3.1.3.3 and as required in

1

each individuzl design application. Requirements for corrosion resistance

; shall be stated in the Contractor's specifications.
|

{

3.2.1.5 Interchangeability and Replaceability - The design o'ystem
| hardware shall specify tolerances necessary to achieve the interchange-
ability and replaceability required throughout the operational life of

the system. The extent of establishing and weintaining interchangeability

ishall particularly apply to the mechenical interfaces bestween mating

;bardwarc of iwo or more Associate Contractors. rterchangeability and

.replacea'bility reguirements for'ystem bardware shall be identified

in cpplicable specifications for hardware and ipterfaces.

Workmanship - Worxmanship shall conform with the standard practices

N
=
N

prevalent in the aerospace indusiry. Uniformity of shapes, dimensions, fit,

end performance shall permit replaceability of items as dicteted by their

opcrational requircments. Any iten showing evidence of poor workmanship

.1 not be accepted for use in t‘n'ystem.
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3.2.1.7 Electrcaaznetie Interference

A1l Agena systems shall cenform to the requirements of paragraph 3. 2
of IMSC Li79593, “Electremagnetic Interference Control Requircments and
Electrical Interface or Agéna Systems, Specification for". New equipuent
shall be designed using LMSC Pesign Handbook technigues for controlling
EMI including grounding, bonding, shielding, cable routing, and filter
epplication requirements., Testing need not be conducted on equipzent
electrically similar to equipment already successfully flown on previocus
Agena missions. In cases vhere the equirment tested does not weet the
requircnents of Para. 4.3 of IXSC LL76598, the Responsible Ensineer shall
prepare a report describing the modifications which would be necessary to
echieve full coupliance. Included in the report shzall be a statement of
whether the out-of-spzc conditions will ceause adverse effects or malfunctions
or any other part of the vehicle eguipment and system.

The primary payload shall conform to 1MSC T3-6-OO2, "Gereral Speci-
fication for Paylozd Qualilficatior and Acceptizrce".

New AGE equipment shall be designed using LMSC 9204934, "Interference
Control Requirement Spescification for Space Systems Aerospace Ground
Equipnent (nGJ)" es a guide.

¥henever new EMI suscepiable o 'stexis or compounents
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are incorporated into the vehicle sysicn, a corpatibility tesit will be run

2t the direction O'SE to determine overall system functional integrity.

Tre identilicetion marking rocuivements for vehicle equivment and

0
O
8y
@]
]
(]
It
r"
[&]
[}
).J
H
o
(@]
[
o]
[\
(@]
0
(@]
r
jon
[®)
]
2
=2
H
ct
o

-STD-13CC. Exvernal marxing

won e ~ e e




ALY RIS /(‘" SPEC. NO. T3-0-012
» ¥ ‘v
‘ g Page: 54 of 143 pages

requirements for vehicle external connections and thermal control paint

patterns shall be identified on applicable drawings by the Contractor.

Due to security this requirement does not apply to payload equipmentis.

3.2.1.9 Storaze

FR)

Specifications covering the storage and handling requirements for
System Vehicles, equipnent and ccomponents shall be provided by each

Associate Contractor for his deliverable’end-item hardware. The specifications

shall identify requirements for environmentel protection, maximum duration
of stcrage for specified types of equipment, and requirements for egquipment

maintenance in a storeda condition.

3.3 Performance Reguirements for Functionel Subsystems

3.3.1 Satellite Vehicle Functionzl Subsystem

The satellite vehicle furcticnal subsystem consists of a satellite
vehicle with attached paylozd and satellite re-cntry vehicles (SRV), and
the necessary ground facilities end aerospace ground equipment (AGE). The
satellite vchicle, the payload, and the SRV are discussed individually under

Sections 3.3.1, 3.3.2, and 3.3.3 respectively as follows:

3.3.1.1 Budseted Performance and Desizn Regquirements

3.3.1.1.1 8atecllite Vehicle Weisht Budset :

O]

Tone nozinzl weizht for the Agena lModel 39205 for Prog rar-issions

shall be as follows for the conditions stated. Tnese weizhis do pot include

—————_

the mission rayload or SRV weizhis.
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NOMTHAL 846 AGENA WEIGHET SUMMARY

Weight

glbs!

Veicht Exvty

Propellants 13520
Helium 1l
Attitude Conirol Gas (-5 Mix) 154
Auxiliary Attitude Control Ges - L/B (-5 Mix) 21
2 1H Batiterics 249
12 DU Rockets 192

Gross Weight Without Payleads

Less Adepter and Attach 394
Less Retro Rockeis 10
Less Destruct System 6
less Horizon Sensor rairings 1
Less Attitude Control Gas : Y-

Jgnition Veight Without Paylcads

Less Propellants 13%2
Less Engine Stary Crarsge 1
Less Attitude Control Cas 3

Burnout Weight

Less Pesidual Propellants 56
Less Helium 1
Propellant Contingency 102

Welisht on Orbit with Gas but Without Pzylcezd

Less Remeining Attitude Control Gos 150
Less Rewazininzg L/B Ca2s 21
Emoviy Weisht on Crdit Withoul Gus, Without
Poyiced, with 12 [LU Heoxets @ 2-le Eatueries
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Totzl Veight
(1bs)

2176

B

016313

15895

2529

2370
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3.3."1.1.2 Satellite Vehicle Reliabilitv Budget Reguirements

The réliability design objective for the satellite vehicle, excluding
payloads, is 0.98 for the period of time during which the vehicle functions
as a second stage booster;in the ascent mode and 0.88 for subsequent
operation in the active orbital mode for a period of 20 days. These values
are exclusive of the payload equipment and satellite recovery vehicle
hardware. The Satellite.Vehicle Contractor shall apportion the budgeted
reliability goal to each of the follbwihg vehicle functional subsystems:

A. Space franme

B. Propulsion

C. Electrical

D. Guidance and Attitude Control

E. Tracking, Telemetry and Command

Equipment design and c omponent selection shall consider budgeted
reliability goals. Additionally, subsystem reliability shall consider
improvements provided through redundancy. The contractors shall prepare
and maintain detailed reliability models together with failure-rate data
for the purpose of analyzing and reporting current reliability performance

estimates for his end-iten hardware.

3.3.1.2 Satellite Vehicle General Desien Requirements

3.3.1.2.1 Sateliite Vehiclzs Description

The satellite vehicle shall perform both ascent and orbital functions.

The ascant functions shall be to:

A. Provide a2 meaus for relesying radio guidance corzunds to the Stage T -

Booster from a receiver mounted in the satellite vehicle during

the first stage bocster guided portion of flight.

I
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Provide thrust required to attain injection of the satellite
vehicle and payload into the specified orbit.

Maintain attitude control and respond to guidance sleering commands
so that injection into orbit is accomplished within allowable
tolerances.

Provide telemetry data concerning vehicle performance and equipment

status during the ascent.

on-orbit functions of the satellite vehicle shall be to:

Provide a stable earth-oriented platform for the payload.

Provide the required electrical power for vehicle and payload
functions throughout the mission.

Provide a means for real-time commanding and stored program command-
of vehicle and payload functions throughout the mission.

Provide environmental protection for all critical vehicle equipment
during the orbital phase.

Provide a means for transmitting vehicle and payload infecrmation
concerning status, operation, and enviromment back to the ground.
Perform necessary mancuvers and sequences to eject the two recover-
able re-entry vehicles from the satellite vehicle by primary control
and at least once by backup.

Provide the necessary orbit maintenance capability (Drag Makeup

System - DMU) when flying shorter period and lower altitude orbits.

The Agenz Model 39205, vehicle is a liquid-propellant second stage booster,

povercd by a gimbzlled rocket engine. During powered flight, pitch and yaw

attitude conurol is provided by the rocket engine with roll attitude control

provided by cold ges reaction jets. During coast and orbitsl flight, attitude
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control is effected by three-axis pneumatic reaction nozzles. The vehicle
is composed of four major sections: the forward section, the propellant
tanks section, the aft equipment section, and the Stage 11/Stage I adapter
section.

The forward equipment section contains mounting provisions for the
primary payload section and accommodates the major part of the guidance,
electrical, and communications eguipment. The tank section is an integrally
constructed dual chamber containing the fuel and oxidizer for the rocket
engine., The aft equipment section provides mounting support for the rocket
engine, gas reaction jets, hydraulic system, solar array, and secondary
payloadis. The booster adaptor section attaches to the aft part of the
tank section and is designed to support the entire satellite vehicle from
the first stage booster during the ascent phase. The adaptor section
remains attached to the Stage 1 booster at the time the two vehicles are
separated in flight. Figure 7 depicts the satellite vehicle configuration.

Two types of propellants mzy be used by the rocket engine during its
povered phase of the ascent trajectory. The first type qonsists of un-
symmetrical dimethylhydrazine (UDMH) fuel and inhibited red fuming nitric
acid (IRFNA) oxydizer. A nominal thrust of 16,100 pounds is achieved using
the UDiH and IRFNA. The second type consists of unsymmetrical dimethylhy-
drazine mixed with Silicon oil (UDME/Si0) fuel and high density acid (HDA)
oxydizer. A nominal thrust of 16,870 pounds is achieved using the UDMI/SiO
and HDA, The propellant tanks shall be pressurized with helium to insure
proper propcllant punp operation and to maintain structural load carrying
ebility.

An clectrical subsystem shall be provided to supply power to operate

vehicle and payload electrical equipment., Batteries in conjunction with
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the solar array shall be used as the primary power source for the 24 volt
direct current supply. Power conversion shall be accomplished by a three
phase inverter supplying three phase power and DC to DC converters operating
from the unregulated DC bus to provide plus and minus regulated power.

The guidance and control subsystem shall sense vehicle attitude by
means of horizon sensors and an inertial-reference gyro package. Pneumatic
reaction-control jets shall provide the necessary torgues to maintain
attitude control around the vehicle pitch, roll, and yaw axes. However,
during powered flight, the pitch and yaw torques shall be supplied by main
engine gimballing activated by hydraulic servos. Vehicle velocity changes
shall be sensed by a velocity meter consisting of an accelerometer and
counter which perform the integration function to obtain velocity-gain
information. During vehicle ascent and injection, a preset timer shall
control the sequence of vehicle events. Steering of the vehicle during
ascent shall be accomplished by radio command from a ground based radar
tracking and command stztion utilizing a computer to process tracking
data and generate steering commands. A radio-guidance discrete command
is employed to enable the velocitiy meter.

The tracking, telemetry, and command subsystem shall consist of vehicle-
borne transmitters, receivers, dccoders, and programmers. Real-time
commands shall be transmitted to the vehicle by the SGLE uplink(SILO),

375 mc UHF (UNCLE), and Range Safety Command Links. The SGLE is an
integrated tracking telemctry and command system. The system is integrated
in the scnse that all tracking and command data are multiplexed onto a
single radio frequency carrier of 1.791 GHz for transmission to the vehicle,
Similarly all telemetry and tracking data are multiplexed onto a single

carrier of 2.237 Glz for transmission to the ground station. This carrier

}.
-
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is coherently related to the ground-to-vehicle carrier. Link 2 is non-
coherent and 5 MHz lower in frequency than Link 1 or the coherent carrier.
Range is determined by measuring the phase shift (propagation delay) experi-
enced by a pseudorandom binary ranging code. This code, generated in the
SCF transmitter coder, phase-modulates the ground-to-vehicle carrier. The
signal is subsequently demodulated in the vehicle transponder, filtered,

and used to remodulate the vehicle-to-ground carrier without further pro-
cessing. This carrier is manipulated by the ground receiving equipment to
provide a delayed replica of the original transmitted signal. A local model
of the ranging code is generated in the receiver coder and, by suitable
delay, is made to coincide with the received code through the use of cross-
correlation techniques. The required delay, with respect to the transmitted
code, is equal to the round trip transmit time and, thus, is a measure of
spacecraft range. SILO or UNCLE commands shall be used for selection of
programmed payload and vehicle functions and the KIK SILO (secure) commands
to enable the primary re-entry sequence and the early A to B transfer. A
backup command capability shall be supplied by a 375 mc UHF (UNCIE) receiver
in conjunction with a 39 command digital decoder.

Link I is used primarily to report vehicle and payload status and
environmental data. Link 2 is used to telemeter backup infermation on pay-
load status, diagnostic data and special payload data. A tepe recorder,
utilized for the purpose of acquiring data while the vehicle is beyond the
range of ground station cbntacts, is also pleyed back over the ground stations
on Link 2.

An orbital programmer shall bc used to store commands in the vehicle
prior to launch. Four recls of punched 35 millimeter, 1.5 mil thick mylar

tape provide vehicle and paylozd functions to be executed at specific times

C T i HANDLE vm-
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durirg the micsion. Each reel of tape shall accommodate 13 brushes to mzke |
electirical contact with an exiernally grounded drum through the punched holes |
providing a capability for 52 progremmed coumands. Tapz speed shall ncominally

be 6.75 inches per subcycle and each tapre length can be zs long as 182 feet,

providing prograrmed events for approximately 325 subcycles (orbit revolutions).

Q

Tape speced and positioning shall be adjustable by UNICLE or SILO commands

to synchronize the programmer with the vehicle position and orbitzl period.
Two solid-state recovery timers shall be used to store commands for

the recovery sequence through separation of the SRV from the satellite vehicle.

The primary recovery timer shall be activated by a stored commend from the

orbital prograwmer, and the backup recovery timer shall be activated by an

UNCLE secure comrard (KIK UNCLE) to control the Lifeboat backup recovery

seguence,

3.3.1.2.2 Asrcsvace Ground Bcuipment (AGE)

Thne Sailellite Vchicle Contractor shall provide the AGE required to
checkoutl vehicle equipzent, vehicle subsystsms, and the ccﬁplete satellite
vehicle for proper operation within allowed tolerances and for flighf readiness.
Existing AGE will be used to the maximum extent practicable.

Venhicle Systewrs Tesis shall be conducted at the Contractor's plant

P

prior to accepiance of the satellite vehicle by the procurirg agency. Tre

purpose of these tests shall be to verify that all vehicle subsystems operate
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by another contractor zcross a mechanical or elecirical interface. However, ,
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all simulators shall exhibit proper characteristics of lcading and dynamic
response as defired by the respective bontractors and per inverface
specifications,

At the launch site, the satellite vehicle shall be inspected to ensure
that no damage has been sustained as a result of shipment. Prior to installing
the vehicle on the launch stand, functional tests shall be performsd for
those items of equipment requirinz confidance testing at limited timé inter-
vals, to maximize the time that the vehicle may be held on stand prior to
recycling. After crection on tac launch stand and mating with the Stage
Booster, the vehicle shkall be checked out for joint compatibility with the
balance of the launch configuration, counted down, and launched.

Mechanical and electrical AGE shall be brovided to implement the above
stated concept. Ground han&ling dollies, slings, and fixtures shall be
coupatible with vehicle hardware to ensure that damage to vehicle is not
incurrcd as & result of handling., Satellite vehicle AGE shall consider but
not be limited to the following items:

A. Transportation and Handling

B. Servicin

+ Loading Eguipment for Expondables
F. Cround Electirical Pover Equipment
G. Ground Environmental Control Fguiprment

H. Launch Control Equi
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The Satellite Vehicle Contractor_shall identify all facilities require-
ments.necessary to support tihe factory-to-launch sequence for his end-item
bafdware. Facility requirements shall be in accordance with the vehicle
test and AGE plans. All facility requirements that are uniquely related
to the.’rogram shall be identified and substartiated. Facility require-
ments shall consider, but not be limited to the following

A. Assermbly Buildings
B. est Facilities

C. Clean Rooms

3.3.1.2.k Satellite Vehicle Structural Envelope Reouirements

Satellite vehicle equipmant shall be contained within the structural
envelope of the Agena. Figure 8 presenis the general arrangement of primary

equipnment and major dirensions Installation of equipments external to ihe

[&]
M

vehicle structural envelope, nzcessitating the use of additional asrodynamic
fairings is to be avoided. The necessity for such installations shall be
suostapviated and accompanied by detailed analysis of the effect of aero-

dynamic heating and loads upon the vehicle structure and upon the equipzent

involved.

3.3.1.2.5 Ssztellite Vehicle R¥fectivencss Requirenents

Tne satellite vehlcle shicll be compatible with furnctions, schedule
relieblility, and utility requirerents of thd System. Eguivnment and
volume utilization shall be related directly to funciions nacessary in

accomplishing tnh-mission. Vehicle relisbility shall be erhanced by

e v Ll T I
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pro%iding redundancy for subsystenis and/or components critical to the
] ‘. L. — . 3
mission, within the bounds of periorwance/weigat consiralnis. lIntercnange-

gbility and maintainzbility of equipments, togzther with lozistical support

of spares, shall be provided to support the leunch and orbital objectives.

Requirements for launch-holds and recycle from the launch pad shall not be

. s 1
more siringent for the satellite vehicle than for the payload.

3.3.1.3 Specific Design Requirenents

3.3.1.3.1 Communication and Control Reauirerents (c & C)

3.3.1.3.1.1 Armera Ccmmand Subsystem

The satcllite vehicle conmiand subsystenm sball provide real-time and
stored commands for contrelling ell required events from éowered flight
througsh separation of the two re-entry vehicles. Criticeal functions shall
be backed up irn such a manner as to maximize assurance of successful cormanding.
A system of command interlocks shall be provided to minimize the effects of
inadvertent or covert comnands. A block diazgram of the C & C subsysten is
shown on Figure Q.

A. Real Time Ccmmands

Each real tire commond shall be accozpanied by functional telexetry

Fad

verif

FR

ication in real time where possible. Real time commands for Satellite

Vehicle functions shall include but not bve limited to those listed in Table 1.

. [

X-Band radar which shall pulse-position modulate the command spacing between

continuous pzirs of address pulses. The commands ussd are listed in Teble 2,
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Command Destruct:

The Stage I UHF Command destruct subsystem shall be equipped to
meet or exceed the minimum requirements of SAMTEC as specified in AFWTRM
127-1 "Air Force VWestern Test Range Manual 127-1" and as described herein in
Section 3.3.1.3.8.

B. Stored Commands

Stored commands shall be provided to initiate vehicle and payload
functions during ascent, orbital operations, and during ejection of recovery
vehicles. Stored commands for satellite vehicle and payload functions shall
include but not be limited to those listed in Tables 3 and 4.

1. Standard Timer - The Standard Timer shall provide capability

for discrete timer interval commands with two to five functional events
activated at each interval. Total running-time capability of the ascent
timer shall be at least 6000 seconds. Timer setting resolution shall be
1.0 sccond with & repeatability of 0.2 seconds.

2. Orbital Programmer - The orbital programmer shall provide a

capability for 52 stored commands (brushes) operating with 13 brushes each

on 4 reels of punched tape. Tape length shall be compatible with the mission
duration. Synchronization between programmed events and satellite position
shall be maintained by adjusting the programmer period and/or by resetting
the programmer tapes up to + 150 scconds. Accuracy of the orbital programmer
shall be plus or minus 4.5 seconds, including the effect of tolerances on

tape punching and on-orbit adjustirents.
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Orbital Programrer Increase/Decrecse

Orbital Progremmer Ten Second Step

Orbital Programmer Reset

Select Even Orbit Recovery

Select 0dd Orbit Recovery

V/h Start Level

Orbitzl Programmer One Second Sitep

Lifeboat Next Orbit

Primary YeAp Orbit

L/B Control Gas Transfer

L/B Control Gas Transfer Stop

V/n Kalf Cycle Level

Emergency Cemera Progrem Select

Emergency Intermix COperation Select

V/b Deley Start Position

Panoramic Camera Modz Select

Slitwidth Control Selector

DSR Load Discble & D3R Execute Enable

Draz lakeup System Enable

DISIC Carera iiode Select

Write Coxmand (D3R Load)

Penoramic Camera No. 1 & No. 2 Exposure
Control or Fail Safe

TLM Enable; Operational/Diagnostic Data Select
Panoramic Cemera No. 1 Filter Chanze

Panoranlc Camera Ko. 2 Filter Changze

Exposure Control Delsy

Yau Prcgra:m“r Enz ble/DLS?ble

DISIC Carere Off/East/West/Botn

Digital Storage Register Load Enebdle

Pressure lake-up Encble Disable

Yan Early A to B Suitchover

DISIC Early A to B Switchover

Recovery Enadble ;7

Rzcovery Enable =2

Lifeboat Execute

1

LifebLoat Ixecute &

W

2
Telemetry & R® Crmmd Links On (for L20 seconds)

N
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Digital (Uir) Secure
SIIO UNCLE SILo UNCLE
X X
X X
X X
X X
X X
X X
X X
: X
X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X
X
X
X
X
X
X
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.TABLE 2

Radio Guidance Commands

Sequence O
Sequence 1
Sequence 2

Sequence 3

Pitch Up Steering Comwand
Pitch Down Stzering Command
Yaw Rignt Steering Command

Yaw Left Steering Command

Discretes
No commnand
Main Engzine Cutoff (MECO) - Stage I
Command Separation

Stage II Velocity Meter Enable

Comnmands

Booster and Agena

n 11 "

n " 1

[
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S S 0T mBE 3
] .
¢ - : Stored Cormands - VYehicle
f Number of
Function : Commands

Cormand Mo

-
Qe

Ascent Fhase

Booster Separation Backup

Enable Radio Guid. Steering
Engine Igniticn Sequence

Flt. Control & Attitude Functions
Disable Radio Guid. Steering
Engine Shutdown Szquznce (Bzelup)
Switch T to Orbit Mode

Switch Flt. Control to Orbit Mode
Arm Backup Rec. & Enable DM Pyro Pwr
Enable Primaxy Rec, Select

Stop Ascent Timer

=

M= NDWEFN D

Orbit Pnase

Baseband & T Link I On

Enable Tape Reset Command

Tepe Index & Sudcycle Identif.

Bascbend & T Link I Off

Disable Tape Raset Command

Re-eniry Execute~odd Orbits

Re-entry Buecutc-even Orvits

Ti! Link II On

T4 Link II GfF

Pre-Lounciu Tapz Index,Pneumatics to High Press
tart -35%/nin Pitch Rate

Fire DU Recket

Disable Li<U & Select lNzxt Rockes

S
I-Pe)
-0

PO

Rocovery Piase - Primary

Vehicle Pitch-down laneuver

n

¢ Flt. Contrel & Attitude Functions
. Vebicle Pitch-up Mansuver
Rescet Rzcovery Timer

Rerove Rec. Timer Power
Foylezd Cormands (Sec Table L)

=W

1 - - e y
Reecovery Yhose - Lifeboat

i

” s . - -
"" f‘;\ (’T“ FROT T eYy |y

Brush
"

”"
1"

"
1"

Standard Ti
"

1 H
"
n
1"
n
"
n
”

Oroital Pro
\i}

Primary Recovery

Timer
1t

1"
n
i

1"

Lifeboat Te
Tiner

qer

"
n
"
L]

"

go
n

covery

1
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Number of

Function . Comirands Commznd tiode
Ascent Phass
Switch Power for Door Bject (Inflizht Reset) 1 Sep. Switches
Swvitch Power Backup for Camera, Cassettes,
and Door Eject (Orbit lMode Signal) 1 Standard Timer

O bit Phaﬁq

m Intermix Advance, ECC
Yaw Function Suart
\)Lur [

Emcr;ancy Uro
Funciion Re
Ob‘ﬂbnn°~

f-) bJ

c rera (On -0 )
Redundant O fo
Tapz Recorder R
Tape R=corder
Tape Recorder
Tape Recorder Track Switch
Payload Erposurz Control
DISIC O/0¥F
Emergency Prosram ON/CFF

s 1L thru 9

Recovery Phase

Arta No. 1 Enable Capsule Recovery Events
Transfer Par to No. 1 Capsule T/C Battery
Electricel Disconnect

FireNo. 1 Czpsule Eject Squibs
Switeh Over to B Mission

Axrii lio. 2 Enadle Capsule Recovery Ever
Transfer Pur. to lic. 2 Capsule T/C
Electrical Disconnect

RN
<

rire lio. 2 Capsule Eject Sguibs
Recovery Enable (Capsule Pati Feater Turn On)

. - e et e 4% e o g - a——

1 Brush(s) Orbitzl Prog.
1 1 131 1}

T
loaY o4

EFROWR

Both Primary and Lifeboat

H o R 4 e b

it

n 1"
" n
" "

7" "

L] "
3 "
n n

1" "

Recovery Timer
"

n u
3t n

P/L Timer Funciion

Recoverv Timer
"

L1} n
1" 1

Secure Cumd or L/B
Timer
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3. Recovery and Lifeboat Timers

The recovery ard lifeboat timers shall provide a capability
to initiate at least L4 events (12 progremumeble and two fixed) each. A
resct function shall be provided to reset the timer counter to the initial

count and to reset the output relays. Normally, the reset pulse shzll be

generated by the timer at the time of its last event. Timer accuracy when
instzlled in a system shall be plus or minus 0.5 seconds or 0.1 percent

of the time between events, whichever is greater,
2

3.3.1.3.1.2 Instrumentation and Telemetry

Provisions shall be macde 1o incorporate instrumentation in the Satellite
Vehicle to provide timely and accurate data for the pre-launch, launch,
orbital and the recovery separation phases of operation, Considerations
shall be given to data requirenmeris on a real-time and post-flight basis.
Tne Satellite Vehicle shall provide the telemetry equipment for transmitting
vebicle and payload real-tims and stored data to the ground stations.
Transmissions in the 2200 to 2250 KC band shell be employsd. A block
diagram of the telemctiry system is shown in Figure 10.

A, Sensors

Sensors shall be provided as required for instrumentation of the

satellite vehicle. Sensors shall have adequate dynamic range, frequency
response characteristics and accurazcy to meet the program requirements.

Insofar as possidle, sensors shall provide an output that can be directly

p correlated with the celibration points.,

LY O aman e e SRRS——
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B. Ré erved Subcarriers for deload
i

The payload will require 10 channcls, four of which shell be

wples Ter sccond d cre

nwv
e

-} - TOY Y 25 N
commutated, two on & 0. x 60 commutator (24 se )

on & 5 x 60 commutator (300 samples per second). Criticel monitors shall

be supplied on more than one T/M channel.

C. Telewmetry Error and Signel

Overall vehicle telemetry subsystem error shall be defined to
include all error sources from the transducer's output terminals to the
transmitted BF signal. Fach error centributing elemernt's paximum specified
error shall bec considered. All such error values shall be sqguared, the
resulting squared values added together, and the square root of the resulting
sum shall be taken to define overall error. Any error correction technigues
shall not be considercd in this definition of error. Meximuwn overall error
for real time ccmmutated araloz data shall be T 3%,

Mazimuwn overeall error for ccmamutated data, which has gene through
the cycle of vehicle tape recording and subsequent playback, shall not
exceed ¥ 59,

Under conditions of RF siznal strength well above threshold,
ical dzta channel shall contain bum, ripple or noise with a combined
amplitude exceeding a 2% RIS velue with respsct to a full scale data range.

For teleumetry signal reception and procecssing, receivers with
sn IF baniwidth of 500 Kiz/sce shall be used. Subearrier discriminators
shell utilize IRIG input tuncrs and standard outwnut low pass I

satellite vericlecs' telemeiry subsystem desizn shall be ccompatible with

these conditions

)
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D. Transmitters

Transmission shall bz in the 2.2 to é.3 Giz band end conform to
IRId requiveients, Transmitter output power shall be a minimum of 2 watts
(1.75 watts at the antenna terwinzl for Link II, 0.9 watts for Link 1),

E. Subcarrier Oscillators

The subcarrier oscillators shall utilize standard IRIG bands
with the exccption of Channel. F which deviates twice the specified range.
The maxinum subcarrier frequency drift as a result of all causes shall
not excecd ¥ 2% of the bandwidih through which the subcarrier's frequency
is deviated by full scale data. The subcarrier frequency deviation for
a positive modulating voltage) with a linearity within 2 6.75%. Harmonic

distortion shall not exceed ¥ 1%. As a design objective, no subcarrier

: oscillator shall be capable, under malfunction conditions, of generating

en outrut frequency which interferecs with other subcarrier oscillators.

F. Commutators
Cormutators shall bhave proven reliability end compatibility
with SCF decommutation equipzent. Either non-return-to-zero or return-to-

zero pulse train formats may be used, The total error contribution of

any ccmmutator for all combined causes shall not exceed ¥ 1% of full scale.

pulse train which are direcily referenced to the applicable instrumentation

- o ——
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Commutated Data Grouping

|
!

; Commutated data shall be grouped to facililate the orbital com-
i
handiﬁg of the vehicle. All commutated data shall be capable of automatic

! -
fdecommutation using standard equipment as provided in the Satellite Control

Facility.

H. Calibration Pointe

Each commutator shall contain calibration points for at least 0%,

t
i{50%, and 100% of the subcarrier bandwidth. Calibration points shall be

e

‘
'
{
i
i

?chosen so as to be compatible with SCF autocalibration techniques.

: I, Calibration Books

; A calibration beook shall be provided covering all satellite
ivehicle instrumentafion. The calibration books shall contain curves or
%tables for each instrumentation points felating the magnitude
Eof the physical quantity measured, in engineering terms, to the related
Esubcarrier oscillator output. The subcarrier oscillator output shall
ibe expressed both as a percentage of full scale and as an absolute
frequency on the same sheet previously mentioned. |

The Agena telemetry shall utilize two separate UHF iinks (rv/
/P, FM/fM). Standzrd IRIG provortionzl bandwidth Fi subcarriers

' shall be used for continuous channels and for commutated data. A

reproesentative assignment of data channels is shown in Teble 5.

07 e it . g S + e Sty - 4
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Chanrel No.

Link I~

O O~ N\ W -

Link 2

10
12
13
1k
15
16
17
18

F

TABLE 5

[ £ Vol 2ad o W
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Typicel Assigrment of Dzta Channels

Mode

Ascent
Vehicls
Vehicle
Vehicle
Vehicle
Payload
Vehicle
Vehicle
Vehicle
Vehicle
Vehicle
Vechicle
Vehicle
Payload
Vehicle
Vehicle
Vehicle
Vehicle
Venicle

Cemmutated
Commutated

Conoutated
Commutated
Commutated

Vehicle/Research Payloads
Vehicle B/U Cozmutator (1 x 60)
& (0. x 60)

Vehicle Commutzted (5 x 60)
Payload Commutated (5 x 60)
Paylozd Commutated (5 x 60)
Vehicle .

Paylozd

Fayload

Orbit
Vehicle
Vehicle
VYehicle
Vehicle
Payload
Payload
Vehicle
Payload
Payload
Payload
Payload
Vehicle
Paylozd
Vehicle
Vehicle
Venicle
Vehicle
Payload

Commutated
Cemmutated
Commutated

O+ O
=%
®x O\K
(@]
Ch— O\

Cormutated
Commutated
Commutated

P Do Yo 3 NN

wmanan
N ONON

bl

Vehicle/Rescarch Fayloads

Vehicle B/U Ccrmutator (1 x 60)
o.4 x 60)

Vehicle Commutated (5 x 60)

Payleoad Commutated (5 x 60)

Payload Commutated {5 x 60)

Vehicle

Tape Recordsr Track 1

Tape Recorder Treck 2

1

i
i

|

!
|
!
|
|
|




- TS i & SPEC. NO. T3-0-012
; ! lesg St..‘w;::\&”{: ’

Telemetry subs yut'm specification and the telemctry channel
3331 r"xcnt lists for each flight shall require pprov al of tnn-Prozzc'n

Directorate and the PR S/\C”O prior to implementation.

3.3.1.3.1.3 Tracking

The prirary weans of tracking the satellite vehicle will be the SGLS
system operated by the Satellite Control Facility. The satellite vehicles
shall coniain an SGLE transponder ard antenna compatible with the SCr
tracking system. The transponder end antenna system shall provide a system
rarzin of 10 do at 770 rautical miles slant range when operated with tke
ground equipment described in Scction 3;3.7. The tracking transponder

shall have a proven flight reliability.

3.3.1.2.1.4 Stored Data

A magnetic tape recorder/reproducer, baving proven flight relability,
shall be included in the satellite vehicle for the purpose of storing
vehicle and payload date during periods of time when the vehicle is not
within range of an SCF ground station., The tape recorder shall have dual
track data recording capability with a read-in-to-readout ratio of 25 to 1.

3

he waxinunm read-in tire shzll be 182 minutes froma 1L x 60 or a 0.4 x 60

=3

commutator with equivalent readout time of epproximately 7 minutes., The

e

signal response shall be 300 Hz, or DC to 60 pps commutated.

3.3.1.3.2 Xouivment Environmantzl Reguirements

The design, consv-uct;on, and qualification of satellite vehicle equip-

went shall consider the envivonments described in Sections 3.1.3.3.1,

3.1.3.3.2, and 3.1.3.3.3. ALl Agena, Model 39205, egquipment shall conform

Page‘ 79 of 143 pages
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to the requirements of LMSC 6117B (or D), "General Environmental Speci-
|

ficaéion for the Agena Satellite Progran" excepl as spescifically authorized.

A1l ﬁrimary payload equipments shall conform to the requirements of T3-6-002.

3.3.1.3.3 Guidance and Attitude Control Reaquirements

Attitude control shall be provided to stablize the satellite vehicle

during the second stage of powered flight, including any unpowered coast

phases; during the on-orbit operation; during the de~boost phase to initiate

re-entry of the satellite recovery vehicles; and during Orbit Adjust

Manesuvers.

It is desired to use as few guidance and control components as possible.

Hence, the same components should be used on orbit as in the ascent de-boost

and DMU'phases within the bounds of practicability and reliability.

shall be a system requirement to back up the critical de-boost sequences

operation minimumn.

Attitude control requirements for the above mentioned phases of flight

shall be as follows:

. with a redundant attitude control and orientation system capable of one

It

A. Ascent Phase - At termination of Stage I booster thrust by guidance

discretc command, the satellite vehicle standard timer shall begin operation.

Subsequently, at the time of Stage I veranier engine cutoff,

the iner

tial

reference gyros in the satellite vehicle shall be uncaged and the horizon

sensor fairings ejected. A Radioguidance Cormand shall initiate ssparation

of Stuge T from the sateilite vehicle which starts the coast

ion, the optical doors

phase.

shall be

ejected and the control of tho satellite vehicle and rates about all three

-
A

T g [T R R Al L
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exes shall be initiated,utilizing the vehicle reference attained at VECO.
The horizon sensors shall reference the roll axis to the earth horizen.
Engine ignition shall be initiated by signal from the standard timer and

enzine shutdown initiated by the velocity meter after a predetermined

siznal). The velocity meter shall be enabled by e radio guidance discrete
conmand. During the burn psriod, pitch end yaw control shall be
provided by hydraulic actuation of the gimballed engine while roll control
shall be wmaintuained by pneumatic reacion control jets. Radio guidance
comuznding shall be utilized throughout the wajor portion of the burn period
to provide pitch and yaw steering ccmmands to the satellite vehicle. At
orbit injection, the required accuracies for.missions are as given in
Table 6.

TABLE 6

Dispersions at Crbit Injecticn

Parameter Requirement (3 sigma) Objective (3 sigma)
N .
Orbital Period* - 0.45 min. £ 0.25 min.
titude of Perigee (from .
injection up to 65°N latitude) 215 n.m. = 1.5 n.nm.
Arpument of Perigee % 80° (e 7.008) ¥ 59 (ey .008)
1 180° (e£ .008) % k5° (e« .003)
Incliration Ansle i 0.30° : O.ESO

* fJote: With propzllant contingency in Staze I1 to

M : -~ . 0y “ s
insure G55 prozubility of success to achieve
period roguircment.
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B. Orbital Phase - Throughoutl the orbital mission, excluding de-

boost sequence and drag makeup maneuvers, the satellite vehicle shall
rerain oriented in the "nose first" position with the roll axis of the
vehicle aligned with tbe resultant ground track velocity vector and normal
to an earth radius vector. |

The followinz pointing accuracies arnd angular rates shall include
all the errors from the truzlocsl vertical and trweorbit plane to the
reference cawera axis. As such, these accuracles include the attitude control
sccuraciecs and the eligrnments frem the control system to the payload optical
or mechanical referernce axes. Wnile the payload equipment is operatling, the

satellite vehicle may be subjected to the following momentum unbalances:

Axis Torque Imvulse Worst Case Mode
Pitch 1.09 £t-1b seconds Mono

Yau 4.0k £t-1b seconds Stereo¥
Roll 10.5 f£t-1b seconds Mono

* Mono value is on-half the indicated max. yaw
- momentwa,

The maximus restoring torgue capzbility of the Guidance and

Control systerm when in the low-gain orbit mode is;
Axis Torque
Pitch 8 ft-1b
Yaw 16 £t-1b
Roll 2 ft-1b

Pointing accuraey requiremenis and waximum limit cycle rates

are given in Table 7.

-
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TABLE

e . A .
Pointing Accuracy and Pates £2.3ioma)

L

Function " Requirement Objective
Pitch Attitude T 1.5° Lo0.75°
Yaw Attitude I2.0° .00
Roll Attitude t1.5° + 0.75°
Pitch Rate .016 deg/sec .008 deg/sec
Yaw Rate 016 deg/sec .008 deg/sec
Roll Rate 022 dog/sce 011 deg/secc

The above eccuracies ars required during payload operation. At
tires of no payload operation, reduced accuracies are acceptable, In

£

addition to the above reguirements for stabilization, the satellite vehicle
shall be capable of being paneuverced in yaw. In response to a payload yaw
prozramer voltage, the vehicle shali be positioned in yaw fo 0.25 degrees
per 1.67 miilivolt of roll tecrque input with a stabilization time of approx-

Imately six minutes.

c. De-Boost Prasc

Tne de=-boost scouence for the sztellite vehicle is controlled by
signsls frem a recovery tiwer. Upon the progranmed ccomzand, tre satellite

veliicle shal) piteh down a2 nexinnl 120 degrees from the local horizonisl,

]
i

PR
"

1)

while orbitirg in the "noso-fir tiitude, and bold this attitude with

resteet to the local horizontel until the recovery vehicle bhas been ejected.

Trne time reguirsd to piteli down shall be approximately 62 scconds. After



e 4 ' ™ Y Pl SPEC. NO. T3-0-012
¢ AR N e

Page 8/ of 143 pages

recovery vechicle eJﬂctlon, tb° Sat’lllue v"hlc‘e gh"ll return to nornal
on—orbit pitch ettitude. Tolerances for attitude refercnced to the local

horizontal and orbit plane whllc in the pitch-down condition are given in

Table 8.
TABLE 8
Pointing Accuracy, Pitch-Down Attitude
Function Requirenent (3 sigsma) Objective (3 sicumn)

Pitch Angle from Loczl Hori- 7.5° t 6.5°
zontal (120 O/min ¥ 5% + 1.59)
Yaw Ansle from Orbit Plane 2.0° ti1a°

- © + o
Roll &ngle from Radius Vector 1.5 - 1.0

In the event of a malfunction in the primary attitude control
subsysten, a backup stabilization system {Lifeboat) shall be activated

by a secure real-time ccmmand. This Lifeboat system shall be capable of

perforiing &ll de-boost scquences necessary for properly ejecting cne re-cniry

vehicle from the satellite vehicle. Upon initiation, the Lifeboat subsystem

shall be capable of orienting the sztellite vehicle from a tumbling mode of
20 degrees per second about any axis and be capable of holding the de-boosi

orientation for & minirum of 30 scconds. Lifeboat attitude control is

establishizd by lining up the vehicle roll eaxis with the local msgnetic vector

+ =~ k3 -
end keeping the roll rate belew - 2 degrees/second. Lifeboat shall be capable

o

[e L

of accertadble performance on lorth to Soulh passes, arnd the ability to perfor

~—

eccopizdly on Soulh to Horth pusses is desirable but not presently recuired.

Pointing accuracy required for Lifeboat is plus or minus 10.5 dezrees to the
locul macretic veclor referenced to the reguired 120 degree piten down orien-
* -~ - ~ b - . r -




SPEC. NO. 73-0-012
Page: 85 of 143 pages

Lot L r~ ek Jeen o

£ion. The ability to return vehicle attitude control to the primary

' : [
 systcem subsequent to L/B operation, although not a reguirement, presently

exists. j
t
¥

D. Drag lakeup Phase

The vehicle shzll have the capability to fire in bocst or
de-boost by using one of a set of solid rocket motors. These rockets are

available in two sizes and have the following characteristics:

Low Impulse High JTmpulse
Vacuum Thrust ‘ 280 pounds 408 pounds
Total Impulse - Vacuum 2050 pound-second 3075 pound-second
Nomiral Dzlta Velocity/ 15 feet/second 24 feet/second

Rocket

E. Satellite Vehicle Mass Characteristics

The following estimates of satellite vehicle wass characteristics

"gre provided in Table 9 for preliminary attitude control system desizn.

TABLE ©
Estimated lass Properties, Satellite Vehicle

3 Center of Cravity 5

[ vt. Station (inches) | Moment of Inertia (Sluz ft%) |
;conaition% Lbs. X Y Z Iy(Pitch I, (Yaw) I,(Roll)
{ Separation from | 18061 | 331.7 -0.17 0.06 18,793 18,759 368

i Stsze I Booster

! Icnition Weight | 16250 | 331.7 -0.17 0.0% 18,793 18,759 368

{

‘| Burnout Veiznt | 4582 253.3 ~0.66 0.2k 1k, 421 14,387 367

i ~

|| Wt Cn-Orbixx L5177 280.2  1.93 0.65 12,117 12,20k 400

.

}* liote: Docs not inclulde MU rocke
. *° Solar Array deployed end no Szco

.
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”3.311.3.h Power Supvly Reauiremonts
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an adequate numb

to support vehicle and payload equipment for the assigned miss

The power source
volts D.C. measu
encryy for missi

of the satellite

requirements and the performance available during ascent flight. The number
end type of batteries to be carried on eny particular flight shall be based

on a datailed eleciri

the load reguire

follo:

red at the venicle bus.

. }
cal power and distribution subsysten for the satellite venicle '

aylcad operation. The dirsct current pover source shall

ting in ¢ to have

ar array opara conjunction with batteries

ity to supply electrical encrgy for all vehicle and payload

m 1iftoff, through orbital flight, end until separation of

vehicle. of the sate-

6]

rctrical pover subsystem shall be as fellows:

Source - The power source, consisting of a solar array and

or of batteries, shall provide the electrical ernergy reguired

ion operation.
shall maintain its voltage between the limits of 22 end 29.5
A capability to provide electrical

durations of Qp to 20 doys shal in the desizn

vchicle but enployment shell be contingent upon mission

cal leczds ennlysis for that mission.
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3. Flectrical power profile characteristics including surge

characteristics of pyrotechnic devices and pzyload equipzent
4., Activeted stand time capabilities of the battery versus
time frcm batiery ectivation through mission completion.
5. Solar array chargze current profile based on inclination
angle, launch date, and time.

B. vload Electirical Requiraments

The satellite vehicle shzll supply electrical pouver to the
paylond as stated below and in accordance with the Satellite Vehicle/

Paylocd Interface Specification (T3-9-006). Bstimated maximum payload

pover requirement is 830 watt hiours per dey with the following requirement

(19 day average)

1. Unregulated DC with an average load of 15 amps continuous,
with 38 amp peak pot to exceed 3 seconds (dut& cycle of |
20 winutes on and 70 winuies off).

2. %00 ¥ ,008 cycles at 115 ¥ 2% volts AC with an average
load on Phase C of 0.5 amps continuous and peaks of 0.75
amps for periods not to exceed 500 ws {(with a duty cycle

£ 20 minutes on and 70 minutes off) and Pozse A with an
sverage load of .1 zmps continuous,

3. Unregulated voltage for pyrotechnic actuation with peak
currents of 60 amperes and peak duration of S milliseconds
while naintaining a tus voltase of 1 to 29.5 volts D.C.

st the poylozd vyro comnzsctor.

, SPEC. NO. T3-0-012
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C. Electrenosnetic Interference Control

The satellite vehicle shall be designed to comply with THEC
LL75698 and the payload to IMSC T3-6-002 to the extent specified in
parazraph 3.2.1.7.

D. Flectrical Wire Farnesses

The electriczl wire barnesses shall provide suitzble electrical
aths for the distribution of elecirical power and signals to satellite
D g

vehicle and payload cowponents and major elements., The wiring shall be

D

such es to minimize noisc end interference prodlems through use of tuisted

(@)
o]

pairs, shields, and ccaxcs. The harresses shall be suitable for use in

a vacuum environment. The maximum voltage drop in eny individual circuit
from battery to usinz component (or payloazd interface) and return, atiri-
butable 1o the harness, including connectors, shell not exceed C.5 volis

D.C. Volizze drops in primary leads of up to 1 volt are permiscible where
this can be shovn Lo be consistent with veltaze requirements at Lbe couponent
and docs nov involve common wiring resistance of two or more compcnents
lcading to an interference problem.

Fusistors shall be provided in all pyrotechnic circuits to protect

tho vehicle pouwer source and distribution retworks frow shiort circuits that

of tho pyrotechnic deviece for 500 millisec, Pouwer and pyrotechnic harnesses
coy be groucad and rouicd tezsthor but shall be separatzd (as an objective)

1.

from harnesses for instrumcntation, ccoumands, and test pluzs.
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\E.  Bxternal/Internal Power Transfer Switch

ernz2) povor transfer switeh shall be used before

liftoff to transfer from the AGE power supply to the satellite vegicle
operationzl pover supply. The transition from external to internzl power
shall be rade so as to have no deleterious effect on the satellite vehicle
components or subsystcems operation.

F. Grounding, Bonding, and Shielding

Grounding, bonding, end shiclding of electrical subsystonm com-
ponents shall be accomplished in accordance with LMSC 4476598 (Agena).

G. Interface Connectors

The Satellite vehicle shall provice elecirical connectors at
the forvard interface for the payload end at the aft interface for the
Stage I vcoster. Separate interface connectors shall be provided (if
possitle) for ezch of the following functional categories:

1. Fyrolechnics

2. ZXlecirical Power

3. Commands
., Telemetry Instrumentation
P

« Test

1o

3.3.1.3.5 Strucltural Teszi-n Irovisicns

n of the satellitc vehicle shall providz rounting provisions

for all subsysten equizntent in a nonner that effords coupatitle equipment

¢
- F -

R H . N + PR A R S N + 2 ey - -
envircinints, mLass propariy coupatibility, and strucitural integrity over the

full ranze of mission conditions. Design provisions shall consider but not

be linmited to the Tfolleowinz itoms:

| v ' £ P o, s ~ 'SPEC. NO. T3-0-012
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A. Equipment accessibility

B. Aerodynamic heating protection

C. Ascent venting regquirements

D. Pyrotechnics provisions and environments

E. Orbital enviromments and preservation of thermal surface
radiation characteristics

F. Attachment and separation provisions

D. Dymamic environments and physical clearances

3.3.1.3.6 Propulsion Reguiremsnts

The satellite vehicle shzll contain a propulsion system to provide
thrust for second stage boost during ascent into orbit. The propulsion
system shall consist of a rocket engine and components required to develop
a nominal vacuum thrust of 16,000 1bs. The engine shall be designed for a
noninal thrust duration of 245 seconds. The rocket engine thrust chamber
shall be mounted on a gimbal ring and shall provide partial satellite vehicle
attitude control during engine opsrations by means of yaw and pitch thrust
chamber movement. Propellant tanks shall be provided to contain a nominal
propellant load of 13,520 1bs. Propcllants shall consist of two types. The
first type consists of unsymmetrical dimethylhydrazine (UDMH) fuel and in-
hibited red furing nitric acid (IRFIA) oxydyzer. The second type consists
of unsyrrmetrical dinethylhydrazine mixed with silicon oil (UDMH/SiO) fuel
and high density acid (HDA) oxzidyvzer.

For thc-)iission, e sinzle propulsive interval is normally required
for the sxtciiite vehicle, ard rostart of the rocket engine shall not be
required. The engine shutdown impulec shall not exceed + 600 1lb-seconds.
The Satellite Vehicle Contraoctor shall perform a perforuance error

analysis for the purpose of defining the necessary propellant contingency

R ~ RSN A U B
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required to accommodate guidance and performance tolerances contributing {o
SR

degradation. A propsllant contingency shall be reserved in the satellite
vehicle to cover the root-sum-squared effect of minus 3 sigma dispersions. If
the Stage I booster is utilizcd essentially to propellant depletion, the con-
tingency carried in the satellite vehicle shall pfovide fér RSS dispersions in
flighf from 1liftoff throuvgh orbit injection. However, if flight data should
indicate that predicted dispsrsions are significantly conservative, the pro-
pellant contingency will be recalculated as required with prior approval of
the Program Directorate. Performance margin and propellant contingency
shall be verified prior to each-vehicle leunch. A-Program launch
shall not be conducted undcr conditions that yield negative performance
margin, or a propellant contingency corresponding to less than a 90 percent

probability of achieving the desired orbit, unless directed to the contrary by

he-Program Directorate.

3 3.1.3. 7 Guidzane R;;Ui ~rmente -

O

Lscent

The satellite vehicle shall contain the missile-borne equipment (MBGE)
for steering of both the Stage T booster and the Satellite Vehicle during
ascent flight. The MEGZ shall include a radar transponder to aid ground
trecling, a command receiver, and civecultry for utilizing the RF commande to
control subsystem. Comrand signals shzll be provided from the satellite
vehicle acroes the interfecc to ths Stsge I booster in accordance with pro-
visions of SLV.-2H/fgcnz Elceiricz) Tnterfacs Control Specificstion IMSC

The funciion of ths redio guidancs systen shall be to increaso injection

eccuracy by providing rezl-tine scijuenced events and real-time steering

o

corrceticens to the SLV-21 end Agzon. vehicles during their boost phaszs.
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tee}ing corrections, implemented by the redio guidance system shall be in
the nature of vernier corrections, and if none %re received, the vehicle
guid;nce end attitude conirol subsystem shall continue to function in a
pre-programaed mode. Similarly, the sequenced events for separation of
Stage I from the satellite vehicle and start of the satellite vehicle
standard timer shall be actuated by programued stored cowrands if they zre
not commanded by radio guidance. It is not necessary that Thorad MECO and
Agena velocity ﬁeter enable commands be backed-up by a brogrammed command

(since engine shut-downs will occur upon propellant depletion).

Accuracy reguirements for ascent flight are given in Section 3.3.1.3.3.

3.3.1.3.8 Flight Termination Subsvstem - Ascent

The satellite vehicle flight termination subsystem shall be capable
of destructing the satellite vehicle in-flight upon>command while attached
to the Stage I booster, or automatically in the event of an inadvertent pre-
mature separation from Stage I during ascent. UHF corzmand destruct receivers
shall be carried in the Stage I booster. The satellite vehicle shall provide
the capability for carrying two redundant sets of destruct signals across
the interface from Stzge I. Additionally, the satellite vehicle shall provide
& destruct pyrotechnic charge, the powsr to activate the charge upon receipt
of a destruct signal, the activating destruct switch for inadvertent separ-
ation, and 21l necescary disarning circuitry to safe the satellite vehicle
prior to launch and subscauent to Stage I boost. The destruct charge

rupturcs propellant tonk bulvhezd, alloving mixture of fuel end oxidyzer,
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Tne Azena flight terminciion subsysten shall be equipped to mecet

AR

P R R R R
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truct requirements of SAMTRC as specified in
Air Force Western Test Range Manual 127-1. Command Destruct

sienzl provisions shall be in accordance with the Interface Control

Specification between SLV-2H/fzena (LMSC 1h17293) and the Electricel
Interface Draving 1365789,

3.3.2 Fayload

il
v

3.3.2.) Paylezd Cencral Design Requiremen

Goneral I )C*‘l”) '\C,

Thne payioad scetion comprises a cone-cylinder siructure housing the
cazera equipment, satellite recovery vehicles, and the necessary'payload
control eguiprient and electrical cabling. The paylcad section shall mate
to the forward bulkhead of the satellite vehicle (station 247) as shown
in Ficure 1. Total Paylozd weisht shall be less than 1810 pounds. Tne

primary camera eguiprment shall consist of two hi-acuity penoramic cameras

Page: 93 of 143 pages

mounted in a 30 degrec convergent stereoscopic configuration. Simultaneous

-

operation of both camcras provides sterecscopic photography. During camera

oncraticn, thz lens asscumbly rotztes (through 360 dezrces) about its vacuuw

& Rt | ~ '

nodal point to perforwm the pan function. As the exposure slit in the scan

head iraverses the mein £ilu frone, borizon-sighting cameras, one lozated
on cach cind of the cowera film track, shall record a vehicle attitude rel-
erence protosrerh on tho ©ilu betueon ponoraszic franes, Time reference da
arnd identifyinzg Infermation shall to recorded on the edze of the pan frane

Lens rotw

irive motcr threuth o ooodcos A A he2lits oard oeays Aeen avraYe yad
Qrive HOWCT INYTCUZN & B5WEN 6L Caul3d, D2LITS, and goars. Ceonera CyTle rav
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and the imaze mobtion coupensation (D) vrogrammer voltage shall be directly

‘proportional, selectable by cemmanding the ILIC progrommer, to matceh the

velocity/neignt (V/h) condition. The camerz system shall be capable of
operation between the altitudes of &0 and 200 n.e. with perforzance opti-
nized in the arca betueen 80 end 120 n.m,

Film tension is provided on each side of the panoramic cameras by
drive motors in the supply and teke-up cassettes., Film from both pan
cameras shall be routed throuzh the "B" satellite rccovery vehicle (SRV),
whose take-up spools are locked to prevent rotation during the "A"
to the "A" SRV, Upon command, the film entering the "A" SRV shall be cut,
the spcols in the "B" SRV unlocked, and take-up initiated for the

A Duzl Improved Stellar Index Camera (DISIC) shall be installed adjecent

to the "B' SRY to provide terrain and stellar photography for "A" and

.L
v

r-'-

Progrons for camors on-off cperation shall be provided as in-fl
loaded bits in & Digital Storage Register (DSR) and executed by stored cemmands
from the orbital programmer. Program selection, camera selection, stereo or
mono rmods szlection, and V/b compensation shall be provided through real-
tire ccmmznis.,

At the conzlusion o-bthe "A' wmission, the "A" SRV shall be de-boosted

- ® ~1

n the desircd recovery orbit. Initiation of the "B" mission shzll not be

by & eizntl in the doboost scauence for the second SRV. The satcllite recovery

vchicle (SR7) shzl) be a madified Mark S5A recovery subsystem described in

e e e A AT AT pre e ——— e e e s
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perospace Ground Equivment (ASE)
The camera equipment and satellite recovery vehiicles

s

4.

as Governuent rur
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gration into the miss

ance tested

nished Ejuipment (GFE)

at the Payload Contractor's

launch base in a flighti-r
At the launch site, the Paylead s
damaze has been sustained as a

require disassecidbly. Functicnal and com
between thz Paylozad and the
operation,

result of
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shall bz providsd

to the Payle=d Contraclor for inte-

Tne flight Payload shall be accept

facility prior to shippirg to the

hall be inspec

shipnent.

ted

cady condition (P/L factory-launch).

to ensure that no

Insypection shall not
patibility tests sheall be performed

Sziellite Vehicle during the Payload mating

Mechanical and electrical AGE shall be provided at the Contractor's

facilities ernd a2t the launch base to im

Fa

concept. Ground handling equip
b pzylozd hardware to ensurc

is not incurred as a result of handli

Facilit

ie

5

that da

plei

wntv, slings and fixtures

vy e

ST

or shipping.

ns
O

to the Pay

ment the factory-to-launch

shall be compzatible

lead and its eguipzent

The Payload Contractor shzll identify all facilities requirements
necessnry to support the factory-to-launch sequernce for thz paylead.
Fecility requirewents shell de in accordsnce with the paylead test plan
and LGZ regulrcmeznis. ALl facilily reguirezents that eare uniquely related
to t‘r:c.’:o;r-” 5hull be idzntificd and subztantiated. Facilities shall
be wrorov.d by the TR3/WCTO. Focilily requirsmenis sbhall consider, butb not
be livitod to, the followinz:

A. Assexbly Building
B. T3t and Crhocliout Faciliticos
C. Clean fiocos
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Fayload Structurcl Envelops Requirements

Paylozd eguipment shuall be contained within trhe structural envelope

of the payload section of the Satellite Vehicle. Figure 11 presenis ire

gencral arrangewsnt of primary payload eguipment and major dimenczions. The

o

maximun diamcter of the Payload shall not exceed the outside diameter of

the Satellite Vehicle ai the rmzehonical interface station. Installation of
paylozd eaquivpment externel to the payload structural envelope with conse-
quent addition of acrodynamic feirings is to be avoided. The pecessity
for such installations shzll be substanticted and accompanied by detailed
anzlysis of the effect of aerodynamic hecling and lozds upon the payload

structure and uron the cquipnant involved,

Communications and Control Reguirerents

All real-timez and stored ccmmands required for payload operations
from 1ifto”f through separetiion of the SRV's in the deboost phase shall be

provid=d by the Satellite Vehicle ccnmand subsystens. The Satellite Vehicle

2

at

[

shall zlso provide the telemctry link for peyload instrumentation prior

to launch, and from liftoff through separation of SRV's. The satellite

&

re-cntry vehicles shall each contzin beccon and telemetry subsysten for
poretvicon during the re-bnt:v/z\;o:c~v phases es described in Scetion 3.3.3.

Paylond Comuznds

Tne Feyload sholl be capable of programmed cperation for eny portion

the growd track on any orbit during the active wmission life. Fre-

o

pro_ronod stored coomrands execubtiny the DSR in-flisht leaded cormonds shall
be capnble of seloction throuzh real-ticme ccamznds o match the paylcad

pericds of orzraticon and photciraphic equiprent functions to actual orbital

|
|
|
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and ground track conditions during the mission. Cemmand functions shall
provide adequate flexibility to eccommodate the combined effects of ascent
flight dispersions (1 sizma) and variations in orbital parameters duc to
atmospheric drag and carth cblateness. Peyload real-itime command shall

be ecccupained by a fuunctional telemetry verification (where possible) in
real-tire, Real-time and stored corumand requirements for the paylouu shall
be defired in detail in the Satellite Vehicle/Payload Elecirical Interface
Specification (IMSC T3-9-005).

Instrwnentation and Telemetry

Provisions shall be made to incorporate instruncentation in the Payload
to provide tirely and accurate data for pre-launch, launch, orbital, and
recovery separation phases of operation. Telemetered data shall provide
irformation adequate for determining equipient rode status and state-of -

.

health, and shall constituie 2 basic for real-time command dscisions and

e
(4]

malfunction diarnosis.,

The telemetiry links for payload data shall be provided by the Satellite
Vehicle by ncans of the Ui transmitiers located on the vehicle side of the
interface. The Satellite Vehicle shall also provide a tapes recorder to
accomncdate slorage of payload datz with subscquent playback over SCF

ground stations. Payload instrumeniation signzls shall be suitsbly con-

ditionzd for coumpativility with tele:ciry cquipment in the Satellife Vehicle

9

Requirsrcnts for paylead telcuotry shiall be Cefinad in detzil by the Sate-

1lite Vehiele/Foylead Blectrical Interface Specification (LMSC T3-9-005)
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Equivment Environmentsl Reaquireuents

The J3 System shzll orbit the earth in a vacuum environmment and under
conditions of solar radiation varying from direct sunlight to eortb shadou.

The Payload Integrating Structure shall provide the necessary wountings
for payload equipment, Mounting vrovisions shall be capable of achieving
the hizh degree of aligrment eaccuracy required for cemera optics and film
transport, anrd for maintaining zlignments under conlitions of booster-
induced environmenis during sscent and throughout the subseqguent orbital
phase, The payload section shall provide on-orbit envirommental control
as required for the operation and survival of the photosraphic equipment.
These shzll be es follows:

A. The cameras and film tracks shall be provided with a lightfproof

envirconment, free of all light lezkage that could produce objectiorable

- B. A pressure environment sholl be provided to su lppTEsSs Cor na
discharge. The pressure makeup unit (FU) sbell be capable of wmaintaining

pressures of 20 X ]_O_5 mm of Hg. or higher, as selected, in the payload

cylindrical sections during camera operation.

C. Detzchadble cdeors shall be provided in the paylozd structure for
{
{
io tical viewing ports. These doors shall provide protection to optical
[ . . cL s .

CQL““'QUu cduring ascent and shzll be ejected prior to orbit injection of

tbc Satellite Vehicle, The structure shall also provids beots or other
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temperature-critical equipment., The external surface of the paylon

t
. NP - . .
Structure shell boe usad for passive tempzrature control. An eptinum




TG} p f"E E{:"‘p E!“:T /C SPEC. NO. T3-0-012
s o .

Page: 100 of 143 pages

-ebsorplivit hall be provided by surface coatings and mosaic patterns to

maintain an average tcmperature of 70 ¥ 30 degrees Fahrenheit inside the

r— e e — ~

cylindrical section of the paylozd.

f Fower Sunply Requirewents

The Satollite Vehicle shall supply the clectrical povwer required for
operation of the payload equipment. Elecirical energy shall be made avail-

able for the duration of active mission time at a rate compatible with the

peyload electrical duty cycle. Payload electricel pover requirewents shall
be specified in detail in the Satellite Vehicle/Payload Electrical Interface
Specification, LM3C T3-9-005. Tne payload section shall provide power

distribution networks for all payload equipment forward of the Satellit
Vehicle/Payload interfece (Station 247). Tnis shall include all junction

boxes, cables and conneclors recessary for the control and moritoring of

paylozd eguipment,

Structural Daosisn Reguirenments

Paylozd structural design shell afford a light-tight enviromment with
provisions for achievirg and weintaining a high degree of alignment accuracy

for the punoremic cameras and film tracks., Design of the payload structure

aylcead equipmient environmental requirements

clicving is a generalized descriplion of the equipment located in

the J3 Fuylend cection. For detniled description of this equipment refer to
the crplicadle paragraphs of "J-3 Payload Scetion-Corona J Prograw” (RO-J3-001

or RD-J3-Co2).

S T
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A. - Panoramic Camera

The panoramic cameras shall be capable of generating stereoscopic
or monoscopic photographs of the ground at vehicle altitudes between 80
and 200 n.m. Film width shall be 70 millimeters. The cameras shall have a
sustained opsrational capability of 20 minutes operation per single orbit.
The panoramic scan angle shall be 70 degrees with image motion compensation
provided during scan exposure. Data required to identify mission reference
time and camera serial number shall be recorded during exposure of panoramic
frames. Start of pass shall be recorded at the beginning of each instrument
startup. Corona marking shall be limited to the first five consecutive
frames from the start of pass mark of each instrument startup.

B. Performance

The panoramic camera lens shall be a Petzval with an apertﬁre of
£/3.5 and a focal length of 24 inches. The lens shall be focused for orbital
vacuuir conditions. EFach pznoramic camera shall demonstrate a minimum
dynzinic resolution of 110 lines per millimeter using a USAF standard (2.1)
test target and 100 percent match of image motion compensation.

Inzace Motion Compensation

Fach panoramic camera shall incorporate an Image Motion Compensation
(1I1C) mechanism to provide relative velocity correction during the scan
exposure. The IMC shall be accomplished by a cam that nods the instrument
at a velocity proportional to the camcra cycle rate. The range of IMC
adjucilnent shall accormodate camers operation at orbital altitudes from 80

to 200 nzuticezl miles with orbit eccentricities ranging from zero to 0.033.

£ 0 T AT memes g ,
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The camera cycle period shall be adjdsfable by conmand in fllrht and shull )

be'répeatable to 1 percent,

.Scan Drive

The scanmning drive wmechanisn shall drive tie lens cell cver the 70
degree panorasnic scan angle. Velocity of scan shall be controlled to
produce no objectionable banding in ground scenes. Installation of the

camoras shall provide counter-rotation of moving components during operation

of both cameras. To eliminate lignt leskage through the optical train

during extended periods when photograrhic operations are not required,
provisions shall be made to orient both of the lens cells in a "homed"
position such that lens elements are not exposed to the ambient light
sources.

Camera Data Rezadout

A Silicon lignt pulser data head shall be used for each 7O mm pano-

renic camera to record system tire. The cemera serial number and 200 pps
. tining track sball also be recorded on each frame and shall not interfere
with panoramic or horizon optics photography.

Horizon Cameras

Tao 55 millimeter focal length, f/6.3 horizon cameras shall be incorporated !

N

{as an integrel part of each panorai:ic camera. The horizon cameras shall be
‘capablc of recording the earth horizons to the port and starboard sides

i

tof the Satellite Vohicle from orbital aliitudes,

:

i c. izital Recordinm Cleck Gorerator (DRCG)

4

!

| Tne Digital clock shall be capzble of storing time unambizuously |
! . i
| . . ; . '
«for a pericd of 6.2 days. Upon receipt of an interrogate ccmmand, the clock

4

[}

ishall provide the signzls reguired for auxiliary recording of the binary ‘
i

fvine word on the pancraaic camora and DISIC £ilwm. -
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LD, DISIC Subsysten

Tne subsysten: shall consist of one DISIC camera with two take-up
cassettes, one supply cassette, exit housing, film chutes, baffles and
2200 feet of terrain film and 2200 teet of stellar Tilm., The DISIC sub-
systcm shall have the capebility of independent programned opsration or
concurrent opsration with the panoramic system. Exposed £ilm shall be
transported to cassettes within the recovery systems via & film path in-
dependent from the panoramic film path. fThe'A" and "B" film paths shall
contain back-up filw cutlers., The DISIC system shall be fused to protect
the panoramic system from a DISIC subsystem pover failure. IMSC shall
furnish a Control Secquence Box to prov*da control of the DISIC subsystemn,
LIMSC shall provide a Cut & Splice mechenism (TUNA) to accomplish the
transfer of the take-up operation from the "A" to the "B" DISIC take-up
cassetties,

Both the DISIC and panoramic camera take-up cascettes shall be

W

wounted within the Sateilite Recovery Vehicles. Tne "B" mission spools,
instslled in the "B" SRV, shz2ll be held to a fixed position until pro-

grerned to initiate tzke-up.

3.3.3.1 SXRV CGeneral D2siesn Fecuirements

3.3.3.1L.1 Ceneral Descrintion

Tne basic recovery subsystcm consists of two Mark S5A Satellite Recovery
Vehicles mounted in tandesm on the payloed structure as shown on Figure 1l.

The primery Tunction of the SRV shzll be the return of payload materizl from

@]
v
o
[N
N
H

ool e ex, EacHl S IS ST RE RS, B BN

115 shall be accouplishad by scraration of the STV from the satellite
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vehicle, deboost from orbit; re-cntry and subsequent parachute deployment
and ablative heat shield separation. Recovery shall be effected by locating
the descending capsule by m;ans of recovery aids, and eccomplishing aerial
pickup by specially equipped aircreft. As a backup in the evént air re-
covery is not successful, the capsule shall float and be acquired by a
surface force,

The basic SRV shall be provided as government furnished equipment
(GFE) to the Payload Contractor for installation of the tzke-up cassettes
and parachutes. Attachment and separation provision, including command
signals and instrumentation, shall be provided by the Paylozd Contractor.
Figure 12 illustrates the general arrangement and primary components of

the basic SRV.

3.3.3.1.2 pAerospace Oround Equivment (AGE)

Existing AGE will be used to extent possible,
3.3.3.1.3 Facilities .

No speecial facilities other than clean rooms are expected to be required
for the SRV. Any requirements of this type, uniquely related to Program

shell be identified and substanticied.

3.3.3.2 Sopeccilic Desisn Requirements
3.3.3.2.1 Coununicaticns and Control! Recuirements

Al commands to initiate SRV operation shell be provided from the

n from the Fayload, the sequence of

~
(™
-
o
e
4
t
P
o

he deboost rocket, despin, and ejection of the thrust come,
shall be controlled by 2 timer insialled in the SRV. After the re-entry

phase, d2pleojyrent of the porachutazs shall be initiated by circuitry containod

e e e e e e o
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within the SPY. Tbe SRY shell provide a 3 channel Fi/Fil telecetry systenm
for suo“lyan key event and environmentzl data. A Centinuous Wave trans-
mitter shall be provided as a beacon to assist in acquiring the capsule

during recovery.

3.3.3.2.2 Eocuipment Environrtental Reouirements

The Fayload Contractor shall provide scaling provisions for the
capsule and other devices as necessary to protect the exgosed film during

&£

the re-entry and retrievel operations. Epvironmental reguirements are

3.3.3.2.3 Attitude Conuirol Recuiremcnts

During the sepzaration sequence, the Satellite Vebicle-shall provide
the initial orientation of 120 degrecz from the local horizontal. Subse-
guently, the SKV atiitude shall be maintained during the retrorocket firing
¥ spin stabilization. A spirn rate shall be imparted to the 33V at a nominal
time of 2.3 scconds after the scparation command, After a time intervel to
eccommodate retro-rocket firing, the SRY shzll be despun. During the balance
of the re-entry ohase, SRV attitude shall be maintained within acceptable

structural linits by the zerodynanic damping characteristics inherent in

During on-orbit opcraetion, powsr to operate the film take-up cassetie

)

w2 Gatellitce Vehicle The Satellite Vanicle shall

provide power to accomplish activation of thie SRV and separation from it

]
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A be pouwered by batteries contained in the SRV. FElectrical harnessing srholl
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operation of SRV timers, telemetry, beacon, and pyrotechnic devices shall

be provided either by the Fayload Contractor or the SRV contractor to

interconnact payload equipmcnts located in the SRV,

3.3.3.2.5 St ructural Desizn Reouirements

Componznts in the capsule and on the thrust cons shall be packaged
as necessary to provide space and access for payload components.

The capsule modifications shall not alter itls capsbility to float
for at least 55 hours in the event that air-retrieval is not accomplished,
The sinkport supnlied with the capsule shall scuttle the capsule after
55 hours. Flotation shall not exceed 85 hours maximum. The capsule shall 5
be capable of sustaining water impact while suspended on the parachute
under conditions of a sea state of 3 with 18 krot surface winds. After
water impact, the capsule shall fleoat and shall not capsize in sea stétes
of 3 or lcss, as definzd by the U.S. Navy Hydrogrephic Office,

The parachute recovery subsystem shall be capable of effecting the
necessary deccleration and stebilization of the recovery capsule during
descent through the atwosphere. The suspended weight shall not exceed 230
lbs., excluding ihe purachutes. The desircd rate of descent at 10,000 ft
above roan szal level shall be less ihop 29.5 feet per second under standard

or

*y

atinospheric conditions. The wairn perachuts canopy shall be designzd
ecyial recovery, with 120 to 230 1lbs suspended weight, Maxinmum aerial

recovery alvitude shall be 15,000 £, and maximus aircraft speed shall be

135 knots indizated air spoed,

[ -
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3.3.3.2.6 Prooulsion Requirements S

-Re-entry vehicle weight shall be a maximws of LCO lbs. Tne retro-

et shall provide a totsl impulse of 10,500 1lb seconds * 3 percent.

tor and all SKV pyrotechnic devices shall be compatible

i with the following requiremexits as related to Program.

A. Pyrotechnic Eondling and Sterage

e
x"’

aunch Site and Ran zfety Regulations

Contractor Plant Safcty Regulations
o

B. Service Life

Installation to activation tine

H:O.\'J itored

re -entry and

‘tbe orbitsl

h'}

€0 per minute. Mindmun operating time
L}
Toe minizun 1ife of the bLeacon and bo

3.3.3.2,7 Instrumentation

Tne Satell

ite Recovery Vehicle and payload compone

talled in ike

nis

SRV shzll incorporate adequate instrumentation to provide status and dia-

grostic data during orbitel, separation, and re-entry pbases of flight.

by -

via telemetry.

nd separation phases, SRV-rounted payload ccmponents shall

veans of the Satellite Vehicle

During
be

telemetry link,

recovery phases, status data and key events sh hall be transmitted

Interface data requirements, on-orbit and during separation,

shall be coordinated with all affected contractors.

ve an output ¢f 10 lumen

and a Tele

efter weter Impoct s

welry Transwmittier on tke SRV

The flashing light sball

ininun flash rate of

h2l) be 10 hours.

ies shza2ll also be a minimun of 10

During the deboost,
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- minivum of 20 minutes after separation of the SRV from the Payload buv

with a2 L0 wminute design goal.
Subsecquent to recovery, simple and convenient means to turn off retrievel
aids shall be provided.

3.3.4 Launch Vehicle Functional Subsystem

The launch vehicle functional subsysten consists of a first stage
booster vehicle, the satellite vehicle functioning in an ascent mode as the
sccond stage boosver, and the radio coummand guldance equipment for tracking
and steering the booster vehicles into the desired orbdit. fThe Stege I booster
end ascent guidance are discussed individually under Sections 3.3.% and 3.3.5,
respectively. Operation of the satellite vehicle in the ascent mode was
discussed in Section 3.3.1l.

3.3.k.1 Budzeted Performance and Desizn Reguirements

2

3.3.5.1.2 Lzunch Vehicle Veis

Lt Budget

i

.

e nominal weizhts for the SLV-2H Thorsd booster shzall be es follows:
ten Veight (lbs) Totel Weirht (1bs)
] ™ 7
Weizht Fupty ) 1,797
146, L3k
6£6
29,569
& 184,505
Less Expendsbles 50,547
Weisnt ot Solid Motor Burnout (38.6 scc) 133,559
Less Expendzhles k2,331
Less Solid Mobtor Cases (3) 4,803
Weighl at Solid Motor Sevaraticn (102 sec) 85,25
Iess Zxpeondobles 77,211
Weishi ot Main Inzine Cuto?f (219.9 seoc) 9,21k
inoles 6
5 163 !
Vernier Eriine Cutelf (228.9 sec) 9,051 |
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3.3« h 1.2 Launch Vehicle Reliability Budget Resuirements

The reliability desizn objective for the launch vehicle is outside
the scope of this specification. HoweQer, for the purpose of relisbility
apportionment, a figure of Of97 is to be utilized. The SLV-2H consists
of the following fuﬁctional subsystems and components:

A. Structure

B. Preopulsion Group

C. Guidance and Control Group

D. Destruct and Range Tracking Equipment
E. Separction Provisions

F. Electrical Subsysten

G. Instruments and Telemetry

All changes to bésic govermsent furnished equipment shall consider
the c¢ffect on demonstrated flight reliasbility as related to reliability
goals for Pro;ram- Redesizn of existing equipment shall consider
reliability improvements through component selection and redurndancy. Tne
contractor shzll collect and provide feilure-rate data far the purpose of
establishing reliebility perforuiance estimates for end-item flight herdwazre

end asrconace greund equinment,

3.3.1.2 Iaunch Vehicle Coneral Dosisn Requirements

3.3‘h.2.] Launch Vehicle Descriznticn

X

Tue lounch vehicle shall perfeomn the following functions during the

A. Provide thiust reguired to boogt the satellite vehicle and payleo=d

from the launch pad to a sub-orbital volocity compatible with the mission

profile end boosicr venhlcle performanes capzbilities.

P T LI B R N Ll . A
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B. - Perform preprogrammed maneuvers te orient the laﬁnch vehicle
configuraticn to the desired flight azimuth, maintain heading within
rangc safety boundaries, and exccutc.yaw maneuvers Wwhen required to achieve
the azimuth nscessary for particular orbits.

C. Maintain attitude conirol and respond to guidance steering

cormands so that the sub-orbital burnout condition is achieved within
specified tolerances. Guidance commands shall be transmitted to the Stzge I
booster from a receiver located in the satellite vehicle,

D. Provide tracking signzls during ascent for range safety impact
calculations and be capable of receiving flight termination cormands end
destructing the boostor when commanded, Destruct signals shall be forvarded
to the satellite vehicle from the receivers located on the Staée I boostér.

E, Separate from the satellite vehicle at the reguired sub-orbital
flight condition by means of a2 retrovelocity maneuver without irpducing
rotational torguss in the satellite vehicle.

F. Provide telcuetry data concerning booster vehicle eguipmer
status, environzents, and occurrence of key events.

Toe SLV-2E Thrust Augmented Thored is a vertically launched, liquid-
fueled space booster povercd by a main gimballed rocket engine and three
thrusi auzmentation solid propellant récket wotors. itch and yaw control
is provided by gimballing the main engine in the pitch and yaw plancs

during powersd flight. Two gimballed vernier rocket engines provide roll

control prior to rain enzine cutoli ((=C0). Licui

of RJ-1 for fuel end liguid oxyszn.

O
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The booster configuration is illustrated in Figure 1 and consists
of five structural sections. From fqrward to aft, the sections are des-
igna{ed: transition section, fuel tank, center body section, oxidizer
tank, and engine/accessories sC ctlon. The‘solid propellant motors are attached
externally to the sides of the booster structure @d are jettisoned as
early in the flight as range safetly permits after thelr bufnout has occurred
some 4O seconds after liftoff. At the time of booster separation from
the satellite vehicle, a retrovelocity is imparted to the booster by solid
rockets attached to the Stage I/satellite vehicle adapter. The adapter
remains attached to the Stage I booster throushout separation and carries
the satellite vchicle range safety destruct charge.

Booster attitude and stability are controlled by an autopilot flight
controller which is ectivated at liftoff. PFProgremmed maneuvers sball be
implevented by a punched tagpe programmer/timer to ectuate various portiions
of the centrol circuits. ubscquent to completing programmed orientation
rancuvers, the guidance relay is locked-in and the booster responds to
guidance ccemmand steering adjustments provided to the flight controller
from the receiver lozated in the satellite vehicle. Booster main engine

cutoff and satellite vehicle seraration

re commanded by radio guidance.

s}

Al asc

1]
fte

nt guidance functions are backed-up by a nominel flight progrem
of stcred cou *”:43 in the evenl of radio guldance failure, with the exception

trat }ECO will cocur throush propellant depletion.

3.3.L.2.2 ferosrice Ground Toniument (2G2)
Tre Lounch Vebicle Contractor shall provide the AGE reguired to

chiccout vehicle cguiruzn®, vehdcle subsystems, and the complete tooster

LRI N N . e
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for proper operation within allowed tolerances end for flight readiness.
Existing AGE will be used to the maximunm extent practicable.

A booster systems test shall be conducted at the contractor's plant
prior to acceptance of the boosicr by the procuring egency. The purpose
of this test shall be to verify that all booster subsystems operate indi-
vidually and concurrently within specification limits, &nd that the booster
being offered for acceptance is flight ready. During the combined sud-
ting, functional test simulators may be used to represent
bhardware provided by another contractor across a mechanical or elecvuricel

PRI

ibit proper characteristics

-

interface. However, all simulators shall exhb
of lcading and dynzcic response as defined bj the respective contraclors
and per interface specification.

At the launch site, the booster shall be inspected to ensure thai no
damaze has bzen susitained as a result of shirment. Prior to erecting thre
booster on the launch stand, funciional tests shall be performed for these
items of equipment requiring conlidence testing at limited time intervals,
to maximize the time that the booster may be held on stand prior to re-
cycling. After installation on the launch stand, the booster shall be

checked-out for coupztibility with launch A
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wated satellite vehicle and radio guidonce subsysten,
Solid rocret boost augmentation motors shall be attached before the
satcllils vehicle has been mated 1o the Staze I booster for launches from

SLC-3W. At the backup leunch pzd, SLC-1E, solid rockst boost motor

to the booster




e ——

ensure that damage is not incurred ‘as a result of hardling. ILaunch

3-0-012
Page: 114 of 143 pages

- .- . N o e e e g e e e e TEES et cen— e e
e ——

Mechanical and electrical AGS shall be provided to inplement the

above stated concept. Ground handling trailers, slings, and fixtures

shall be compatib 1c with booster and augnmentation wotor hardware to

vehicle ACE shall be identified and functionally described by the Launch
Vehicle Contractor. AGE shall provide for but not be limited to the
following functions: | |

A. Transportziion and Eandling

B. Serv

e

cing

C. Functional Test Simulations
D. VWeight and Balance

E. Checkoul testing

F. Loading of Expendzbles

G. Ground Electricel Pouwer

H. Ground Environsental Control
I. Launch Control

Maxiiun utilizetion shzall be made of existing AGE equipment.

3.3.4.2.3 racilities

The launch Vehicle Contractor shell identify all facilities recuirements
nzcessary to support & factory-to-launch sequence for his end-item harcware.
Facility veguircuents shell be in acccerdance with the booster test plan and

shzll moke use of existing facilities, ALY facility requirements that are

uniqualy related to t‘ne.?zogra:; shz2ll be idenvified znd substantiated.

Facility reguircmerts shzll consider, but not be limited to the followin
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3.3.&.3.1 Guidance and Control Reouirements

ontrolled by an autloplilot fiiguv

(¢
C

Frow 1iftofl, the booster shall b
contféllcr. The flight controller shall maintsin booster stability and
shall direct the booster to the end of propulsion point as programmed for
the flight. Radio guidance steering as vernier cérreétion shall be enabled
by the flight controller and shall be terminated for booster steering by
the ground guidance equipment just prior to MECO.

With radio guidance, an accuracy of one percent of the computed radio
guidance stcering commands shall be achieved. If radio guidance is lost,
the booster flight controller shzll guide the booster to the burn-out con-
dition within the operational tolerances of the equipment. These are:
¥ 5 degrees in flight rath apgle, 9.6 nautical miles in position, and
L50 £t per secord in velocity.

Prozrammed mancuvers and events for the Stage I booster are represe

es follows for nominal flight conditions:

Event {Pire from Liftoff (sec)

Liftofrl ' 0
Start roll to lzunch azimuth 2
Start pitch rate _ 11.0%
Stop roll rate 11.07
Pitch rate step ' 28
Solid motor burnout 37
Pitch rate step A 83
Drop Solid Yotor Cases, Enzble Radio Guidance 102
Piteh rote step 104
Start "Doz les" yaw rate (if required) 104

top y&w rave, Start roll rate : 120
Stop roll rate, Start Radio Cuidance 12k
Enable 2in Enzine Cutofi (1ECO) 200
End Radio Guidarnce Steeripz _ 216
Main Enzine Cutoff (Redio Cecrzaznd or Depletion) 220
Vernier Fngine Culoff, Stop pitch rate 229
Separate from SJVC111t° vehicle (Radio Cormand) 243.5

L I B PR TP S
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Guidance cormands shall be transmitted between the Stage I booster
and satellite vehicle throuéh a single interface comnector carrying ccumand
signals only. Detail requi;ements shall be specified in the SLV-2H/Azera
lectrical Ipterface Specif;cation.

3.3.4.3.2 Propulsion Reguirements

The propulsion subsystem of the SLV-2H consists of a main liquid-
propellant engine, two liquid-propellant vernier engines, and three solid
rropellant thrust augmentation rocket motors. Nominal performance char-

ecteristics for the propulsion subsystem shall be as shown in Table 10,

TABLE 10

Typical Booster Propulsion Performance Characteristics

Liquid Engine

Sea Level Thrust 172,120 pounds

Tolal Impulse - Vacuum 41,621,005 pound seconds
Solid Engines

Vacuun Thrust 179,101 pounas

Total Impulse - Vacuum 6,476,306 pound seconds
All Engines

Total Impulse - Vacuum 48,097,351 pound seconds
Main Engine Burn Time 218 seconds
Vernier Engine Burn Tire 227 seconds
Solid Motor Burn Time _ 40 seconds

[
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Characteristics of the liquid-propzsllant rocket subsystem shall be

as follous:

Fuel RJ-1 conforming to Spec MIL-F-25558
Oxidizer | Liquid oxygen per Spsc MIL-P-25508
Thrust (SL) 172,120 pounds

Mixture ratio 2.15 ¥ 2 percent

Specific Impulse
(5L min) 248 sec

Propellant Utili-
zation {min) . 99.8 percent

The booster shall contain valves, automatic sensors, relays, associated
lines, and electrical circuitry to permit loading of fuel oxidizer and
gas from the Aerospace Ground Equipmsnt. Gaseous nitrogen storage épheres
shall be provided for pressurizing fuel and oxidizer tanks. |
Characteristics of each of the thrust-zugmentation solid motors shall
be as follows:
Axial Specific Impulse - Vacuum 271.8 seconds

Thrust (nominal during web-burn) 59,700 pounds

Total Impulse 2,158,176 pound seconds
Operational temperature range 10 to 110°F

Prior to sttaching solid motors to the booster, each motcr shall be

fitted with a destruct charge.

3.3.4.3.3 Elcctrical Pouer Poguirements

The booster electirical power subsystem shall provide a source of ec
and dc power reguired by the various booster vehicle comporents end equip-

ment. The booster shall not be required to supply electrical power across

d - C SPEC. NO. T3-0-012
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'the'interface‘to the satellite vehicle. Booster vehicle bzattery life

eh2l) be compatible with the viem pre-launch readiness hald requirewents.

'
1
1 ’
]

3.3.%.3.4 Flight Termination Subsysiem

The renge safety equipment installed in the booster vehicle shall
conform to existing Western Test Rznge requirements. The installation
shall consist of two command destruct receivers and two separate antennas.
Each command destruct receiver shall be supplled with power independently
of the other. The receiver outputs for destruct commands will be fed into
the safety snd arming mechanisms. A destruct cowmand signal shall be pro-
vided to the Satellite Vehicle in accordance with the SLV-2E/Agena Electrical

Interface Specification.

3.3.4.3.5 Telepetry and Tracking

Tre booster vehicle shall provide a PEM/FM/FM telemtry subsystem. Tele-
wetered datz shall provide for post-flignt analysis of booster performance,
énvironments, and sequenced events. Diagnostic data, suitable for apnalysis
of booster malfuncticns, shall also be providesd.

The booster shall not require a separate beacon for tracking purposes.

3.3.5 Ascent Rz2dio Cuidance Subsystiem

3.3.5.1 Descriotion

The VWestern Electric Company Guidance System shall be used to provide
rcal-tice sequenced events and real-time steering corrections to the SLV-2H
and Agena during the powered flisht phese. The guidance eguations utilize
vclocity steering to guide both the first end second stages. Controlled

parcreters for the first steze are evogee velocity, apczee radius and

S T ‘
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-inclination. Tne Stage I booster engine is shut down by radio guidance

corﬂand as is separation of the Stage I booster from the Agena, and
enabiing of the Agena velocity meter to control shut-doun of the Azena engine.
Controlled parameters during Agena guidance are orbital period, orbital
inclination and flicht path angle at injection. The steering commands shall
cause attitude changes of the vehicle during powered flight to iwplement
thrust vector corrections. These correctiorns shall result from the computer
calculation of enticipated cutoff conditions repeatedly predicted from
the radar tracking data end continuously compared with the desired velocity
state of the vehicle at thrust cutoff. Thne radio guidance subsysten
shall not force the vehicle to fly a nominal flight path but shall cormand
steering corrections to eassure a specified velocity vector.at cutoff.
Guidance accuracy requiremsnis are specified in Sectionr3.3.l.3.3.
Normal pre-flight preparations require 25 calender days to generate
necessary perfomarnce data, guidance computer tape, and check out the
ground guidance equipment. Modification of the equations and reprogramming
for the guidance computer shall be accomplished to meet the System requirements.
Implenentation of this effort shall receive prior approval of ‘bhe-Program

Directorate.

3.3.5.2 Facilities

The ground based compornents of the radio guidance subsystem shall
include a radar tracking station, which tracks the vehicle and trensmits
R¥ commands, and a cozputer which processes the tracking data, cooputes

trajoctory corrsctions, and issues steering cocmmands and timely discrete

ccrmands,  The redar station cperates at X-Band frequercy, and pulse-position

L B R e e A e e
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The| zuidence computer is a Remington Rand "Atbena" utilizing drum storege
' _ .

C
' for the guidance equation program.
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3.3.6.1 System Interfaces

All functional interfaces occurring between the basic subsystems of the

‘ystem shz1ll be identified as to characteristics, requirements, and
¢ implementation of action nezessary to ensure compatibility with System Design.
Each physical interface created by the jpnction of hardware supplied by two
. or more Associate Contractors, or by separate procurements for a single
contractor, shall be documented by an adequate interfaece specification. The
specifiication shall receive Jjoint apprdval of.tbe affected Contractors and
the Procuring Agencies.

Non-physical interfaces such as operational command links, and pkysical

interfaces betveen a single Contractor's vehicle and its support equipment,

shall be defined and implemented through an eppropriate reguirements docuusent

. and/or test plan, as applicadle.
Interfaces internal to t‘ne‘ystem and accomuodation provisions
shall be specified in the following subsections.

3.3.6.1.1 Peyload Carera/Sztellite Re-entry Vehicle

An Interface Spacifieation (T3-5-019) shall be provided for integration
of the camera equipment into the payload section of the Satellite Vehicle,
This specification shall include but not be limited to: mechanical struciure

and aligrmenis, lizht and theimal environments, electrical power, commands,

instrumentation, end testinz.

An Interface Specification (T3-5-020) shzll also be provided for inte-

P

gration of Satellite Recovery Vebiicles into the protographic payload section.

This speeification shall include but not be limited to: mechanical structure

and alignments, thermal environments, sealing provisions, electrical power,

commands, instrumentation, and testing.
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3.3.6.1.2 Satellite Vehicle/Pzyload Szction

The interface specificalion Letween the Satellite Venicle and its
paylozd section skall include, but not be limited to, mechanical structure,
electrical power, commands, instrumentation, and testing. The Satellite

| Vehicle/Payload mechanical interface is defined by LMSC Drawing 132L217,

while the electrical interfece is defined by T3-9-006.

3.3.6.1.3 Satellite Vehicle/Satellite Control Facility

The interface between the Satellite Vehicle and the Satellite Control
Facility 1s non-physical and comprises the general functions and requirements
as specified in this document. tailed requirements for tracking, tele-
petry, and commanding shall be specified in the Orbital Requirements

Docunment -~ Progrem with implementation defined by the Orbital Support

Plan and the Test Operations Qrder for Program-

3.3.6.1.4 8atellite Vehicle -~ AGE

The electrical interface between the satellite vehicle (excluding the
payload section) and AGE is defined in IMSC A0683856. AGE reguirenments are

established by the satellite vehicle system test specification and system

design requirement directives.

3.3.6.1.5 Satellite Vehicle/Lounch Vehicle

f o e et ——

An Interiacc Specification shall be provided for the satellite vehicle

and tone Stagze I booster vehicle, This specification shall include but not

be limited to, mechenical structure, flizht termination comzands, and

P

» guidance cermonds. Toe poysical interface between SLV-2H and Model 39205

vehicles is defincd by IM3C Drauving L380T4L. The elecirical interface is

e n o
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defined on IMSC Drawing 1388789. The specification covering this inter-

face is IMSC 1417293.

3.3.6.1.6 Satellite Vehicle/Ascent Guidance

The interface between the Satellite Vehicle and ascent guidance shall
be accommodated by Specification for the airborne guidance equipment,
the preflight performance data and trajectory reports, and the Program

Requirement Document.

3.3.6.1.7 Launch Vehicle/Ascent Guidance

The Stage I booster vehicle shall not interface directly with the ground
guidance subsystem but receive guidance commands via the Satellite Vehicle/

Launch Vehicle Interface.

3.3.6.1.8 Launch Vehicle/Facilities - AGE
The interface between the Stage I booster vehicle and its AGE shall
be as described in the Booster Vehicle Test Plan and the program Require-

ments Document.

3.3.6.1.9 Re-entry Vehicle/Recovery Forces

Interface requirements between the re-entry vehicles and the recovery
forces shall be as defined in this specification, the Progran-Test

Operations Order, and the Test Group Operations Plan.

3.3.7 Vulnerability Considerations

3.3.7.1 Modification to Vehicle or Mission Plans

Any modifications to the vehicle or mission plans necessary to reduce

vulnerability, in the event of hostile attack cn the satellite, will be

rm v I B
-.T.: Wi '.'L'\' ISANE-4 \,L‘-‘AJ;__ |4

) - c

T e b § |

HANDCE vm'



:Fezg ol P ET{C SPEC. NO. T3-0-012
baNarid ™ -
: : Page: 123 of 143 pages

L2 R
e [N SRR R, IR L N . O ittt ———— .

i ‘made only by approval of the-Program Directorate., However, the
; il

!

}

Prcgram-contractors shall cooperale with the- directorate

in providing such inforration as necessary to aid them in developing
i

survivability plans and retrofit hardware.

3.3.7.2 Coumand Link Considerations

The design and operation of the command link shell include consider-
ation of the effecis of deliberate attempts by a hostile agent to jam the
links or gaip control of the vehicle. Primary consideration should be
given to gain of control which could result in unauthorized de-orbiting
of the vechicle. Cormand Link vulnerability should be minimized consistent
with other requirements.

3.3.8 Reouirements for Mission Trackingz, Communications, and Control
Functioral Subsystem (CGround EZnvironment)

Normzlly, on-orbit control will be provided through the Tracking

| Stations under control of the U.S. Air Force Satellite Control Facility

under the direction of the ogranm Directorate for the vehicle
and the PRS/WCPO for the payload. In case of ebnormal flight conditions

or enomalics of the vehicle and/or payload, commands shall be subject to

{ review, epprovel, and control of th"ogrem Directorate. Operations

¢ for t'n.System shz2ll be under the jurisdiction of the Flight Test Field
Direcctor (}‘I’?D), A.?SC:-“)with Test Advisory Support for wmission provided in
accordarnce with directives of tb'*rograrn Directorate. Hardwzre,

software, and procedures will be the some as those currently in use insofer

es feasible.

-
1
1
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i. ' The tracking stations identified in Section 3.1.1.1 will be utilized

[in conjunction with the Satellite Test Center (SIC) to provide telemetry

and tracking during orbit injection, tracking end telemetry readout at

each station pass, and commarding as directed from the STC. Cowmands
shall be issued for vehicle and payload operations as a result of ephemeris
determination, mission optimization, and command selection b or

’ P ?
PRS/WCPO as appropriate, Suppert will also be supplied by SCF for opera-
tional tests, integrated systems test, and associated program activities
H J =} 2 (=)

which will allow performance of the program objectives in an efficient

and reliable manner.

3.3.8.1 Satellite Control Center

The Satellite Test . Center shall perform the following functions:

A. Data Processing

The data processing equipment interfaces with the telenmetry
Etracking end coanand equipments to provide information flow between the
STC aqd the tracking stations. Direct contact is maintained between the
STC and SCF stations. The main functions are as follows:
1. Accept predicted écquisition and ephemeris data from the
57C to provide positional data for tracking station entenna

systems.

]

]

i s : .

X 2. Accept tracking data frcm the SCLE tracking eguipment arnd
t

provide trackinzg datz to the STC for use in ephemeris
determinz=tion.

' 3. Accept comzand data from the SIC and provide the tracking

cquirment with information for transzission to the vehicle,

—— e
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i L. Accept telemetry data and provide it to the SiC and/or other
equipments for use in vehicle equibment status determination

and control.

In addition, data processing equipment is used et ILMSC (AP) for
icommand generation, payload reporting, and generation of on-orbit payload
control data.

B. Ephemeris Dctermiraticon

Ephemeris will be determined at the STC using tragking data
gathered by the stations to provide information for acquisition and ccmmand
selection for the Satellite Vehicle and payload. The orbital period,
perigee altitude, argument of perigee, orbit eccentricity, and probable
errors in these parameters are vital to proper adjustment of programued

commands during the mission. The evhemeris will be utilized for computation

‘of ecquisition data, optimization of the mission, selection of real time
t

‘commands for peyload functions, impact prediction, post flight data corre-
lation, flight evaluation, 2nd other activities coincident with adequate
progran support. Ephemeris prediction capzbility must be very accurate

and should have the capability of accounting for such factors as geopotential

iharmonics throuzh the fourth order and a seventh parameter fit for average
\ .
drag determination. Satellite spatizl position errors on orbit must be

jkpown within the following limits:

i
}

1. % h,0 N.M, in track
‘ 2. ¥ 1.0 M.}, cross track
' +

3. 0.5 UM, in altitude
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G. Mission Prozranming

Mission prograus will receive ephemeris, telemetry, payload
capability, stored commandsland alternative camera programs, and orerational
requirements including targét search areas as inputs in order to select
comrands necessary to control the camera operations. Payload commands for
the Digitel Storage Register (D3R) will be gernerated using LETHAL software
system, with wanual backup provided by ILMSC-AP.

D, Cormand Selection

Vith the stored commands available throush the Satellite Vehicle
orbital prograrmer, comnand selection shall be limited to the implementation
of the optirmum real-time commands availeble for adjusting payload and vehicle
events. All comuands selected for transmission to the vehicle will be
verified et the STC prior to trensmission by the tracking station to the

Vehicle.

3.3.8.2 Crourd Stations

The basic SGLS is an integrated tracking, telemetry, and command system.
The uplink data consists of a basic carrier with comand end tracking

words. The downlink carrier consist of telemetry and tracking words.

1111 use a 1k foot diemeter parabolic reflector antenna
will use the 60 foot diameter parabolic
reflector am- and-may use a 1k foot antenna.
A. Tracking
Range is determined by measuring the phase shift (propagation
delay) experienced by a pseudorandcn birary ranzing code. This ccde,
gererated in the SCF transmitter coder, phase modulates thke uplink carrier.

Toe sigral is svbsequenily demodulated in the Vehicle transgonder, filtercd




e e e o e S s

s g v o o P

| WIC " SPEC. NO. T3T0—012
3 | i . Page: 127 of 143 pages

. and used to remodulate the downlink carrier. The binary code is checked

wiéb the initial code and the difference cr phose shift is a measure of
Ra;se. Doppler shift of the'received signal ic utilized to @etermine
Range Rate. Renge data and Range Rate data may be used separately or
in conjunction for ephemeris determination.

During ihe orbvital pbas- and.uill
provide tracking support by acquiring and tracking on the SGIS link.
Additionzl coverage can be provided by angle-trackihg the telemetry links.

For the re-entry phases, vehicle tracking shall be provided
by-an' utilizing the SCLS. -will track the satellite vehicle
a2s it continues in orbit after SRV separation, and in additicn, will 7
receive angle-only data from the re-entry capsule VHF telemetry signal.
Tne- station shall provide telemetry recording and data processing
of the capsule teiémeiry only. | |

B. Telcumetry
The basic SGLS equipment bas been modified to process the

Agena Link 2 telemetry. Only the A side of dual sided tracking stations

‘has the capebility of processing Link 2 data. The S-Band to VHF Down

Converter as noted below is present only on the A side,
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f F———— -4
! | GRARE
ITENNS PARAVETRICY ,. | POWER DOWN .| REFERZICE
I nwererzEe |0 povinem PleowveaTar t"" RCVR
DOWN EASEBAND L
CONVERTER SEPARATIOIN 222\
From S-Band i Up converter
to 215-315 Mz to 10 MHz
1.7 MHZ
DENOD
b—s% RF PATCH pS—————
t
TAPE VEF . | DIGITAL PRCCESSIKG
RECORDER RCVR'S "] & DISPLAY URITS
Cerrier 1 is routed from the GRARE (Ground Receiving and Analog
Ranging Equipment) to the Baseband Separation Unit. The output of the
Baseband Separation unit is a 10 MHz signal which is sent thru the 1.7

MHz Demodulator to the 10 FHz input of the VEF receivers in the FM/FM

t

C. Ccrmand

The command systems

— e

Link (UG).

1 thru 18 z2nd non-standard Channel F.

frequency, with a deviation of ¥ 15%.

for Program.re the SILO

Lol B SRR AU F ol AP W E S TR et | y &

Ground Station. Carrier 2 is routed from the SGLS antenna to the S-Band
to VHF Dowr Converter. The cutput of the Down Converter is routed to the
VHF receivers in the FM/FM Ground Station. Commutated aﬁd continuous

data is then processed thru standard sub carrier discriminators, Channels

Channel ¥ uses a 98 Kiz center
Real time comimands are limited to the periods of time wben the
i Satellite Vehicle is within coomunications view of the ground station.

Cormand System, utilizing the SGLE uplink carrier and the UNCLE Commard

(S Rt -




 referred %o as KIK UNCLE end KIK SILO.

{
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Each.of the command links has a limited secure capability,

4.0 | QUALITY ASSURANCE o
Tnc‘»ystem shall irncorporate provisions for quality assurance at
all levels of design, fabrication, and test as & means for attaining the
program relisbility objectives. The requirements of MIL-STD-785 and MIL-
Q-9358A, as modified herein and by the authority of individual contracy,

shall apply. Tne payload shall comply to RO-J3-001 and RO-J3-002,

k.1 Design Reviews

Design reviews shall be parformed for the purpose of evaluatirg the
adequacy of design, design analysis, testing, and documentétion. The
Contractors shall submit a desizn review plan to their respectivé Procuring
Agency for approval. Design reviews shall in general be performed at the

System, Subsystem, end Equivment levels in accordance with the following

definitions, and shall apply to design modification as well as new design:

A. Corcept Review - Prior to the initietion of detailed design

effort, the requirements preliminary design criteria, and design alternatives

shall be reviewed. The purpose of this review shall be to ensure that the
design aporeach is Tully ccrpativle with requirements and that factors of

technicel risk, cost, schedule, and utilizetion have been adequately

B. ctailed Review - Prior to epginecering drawing release end/or

‘prior to quzlification testirz, a dctailed desizn review shall be conducted
! .

t

+

o - ———————
'

to assecs the adeguacy of desizn and testing.
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"! €. Final Design Revicw - Prior to use in the-System, a final

design review shall be conducted to verify coméliance with requirements
and?compatibility with System characteristics. In the conduct of the
final review, development and test history ineluding failure dota shall
be evaluated, and the readiness for applicétion in the-System shall
be substentiated.

Conduct of design reviews shell be a responsibility of each
individual contractor's manageuent office for the'x‘ogram, utilizing
the resources of affected design, analysis, test, manufacturing arnd
inspection organizaticns as applicable within his company. The appropriate
procuring agencies shall be given adequate advance notice of all design
reviews and shall receive documented summaries of final system design

reviews.

L.2 Cetegory I System Test Requiregents

Category I test requirements shall encompass engineering, developmental,
reliability and qualification testing. Test requirements shall specify
the test planning, test conduct, data reduction and analysis, and test
quality éontrol. A formal reliability program is not a part of the Payload

effort.

L.,2.1 Enzirncering Test and Evaluation

Engineexring tests are here defined as tests conducted for the purposes

of deteruining feasibility, acquisition of state-of-art data, development

1

ptase dewonsiration, and exploratory failure mode simuletion. To achieve

'

flight reliability gozls throuzn prevention of recurring in-flizht malfunctions

and ancralies, the mole of fezilure and positive corrective action shall be

wrw o~ Ta gy e )
¥ - v ey
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established for each occurrence by the responsible Associate Contractor.
Enzineering tests to simulate the failure mode shall be performed in cases
where sufiicient diaznostic telemetry data cannot be provided to sub-

stantiate the nature of the palfunction. Such tests shall be conducted

on an expedited basis to provide implementation of corrective action

i commensurate with Progra'a-schedules. Under these circumstances, an
inforral test program shall be acceptable as regards prior publication

of test plan and proéedural documents. However, detailed logs of explora-
tory tests shall be wzintained to account for gll variations attempted.
Requirements for data measurement accuracy and analytical correlation of
the data with failure mode analyses, and post-test documentation shall

not be less strinzent than the requirements for a formalized test program.
'~ (=)

L,2,2 Gualification (Pre-production) Tests

Qualification tests shall be conducted to verify design adequacy

and to demonstrate a minimum level of equipment capability. The test
conditions are irtended to be representative of the extreme cornditions
to which the equipment may be subjected during its lifetime., Testing
to these conditions shall provide eassurance of locéting fzults, thus

\ compensating to some extent for the stotistical limitations of the small

sample sizz., Qualirication test conditions shall consider the environrants
i described under Section 3.1.3.3. The Satellite Vehicle equipmant shall

be quslified to the requiremants of 1M3C 61173/D to the extent.Specified

in the respective contractor's work statemsnt., Poyload equirment will

be qu=lified to IMSC T3-6-002. Qualification test specificatiorns, and

th
H
[¢/]
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all deviations from the sbove sinted requirements, shall b
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énd'apﬁroved by the Procuring Azceney. Provisions for qualification

[}

testinz shall be specified in the Contractor's Program Plan for th

Procurcment Contract. Detailed requirements for qualification testing

of equipment shall be presented in the applicable Equipment Specification.

4.2.3 Reliability Testing

Reliability testing is here defined as the life testing of relatively
large samples of particular items of equiﬁment for the purpose of deter-
mining mean-time-to-failure, failure wode, statistical reliability and
confidence factor. For-System equipnent, the results of qualification,
acceptance and flight testing shall provide data for establishing equipment
reliability estimates. This shall be accomplished by the collection,
reporting, and analysis of equipment failure data- down to the component
level, Relisbility testing, as such, shall be conductzd on highly critical
items of equivpment for which a reliability baseline cannot be establishad
by data frowm other types of testing. Reliability testing shall be conducted
in eccordance with the Reliability Program Plan of the Procurement Contract

as approved by the Procuring Agency.

k.3 Category Il System Test Requirements

Category II test requirements shall enccmpass the acceptance testing

of componenis, equirments, vehicles, and functional subsystems for t'ne.

certvification for the complete-System prior to each mission launch.
Test requirements shall specify ths test rlanning, test conduct, data re-

duction and analysis, and test quality control.

s v ra e gz [ e L.
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4.3.1  Acceptance Testing Functioral Subsystems

— e ———

. <.

.Acceptance tests are iniended to improve equipment relisbility by
disclosing workmanship defects in sufficient tinme to permit corrective
action to be accomplished prior to the end use of the article. Acceptance

test environments are intended to be comparable to nominal field environ-

ment in severity but shall avoid fatiguing or weering out of the eguipment.

{ Test requirements shall provide for the detection end elimination of early
life failures. Acceptance testing shall apply to all end-items delivered
for use in the-System , including spares. The Functional Flow Diagram

of Figure 4 illustrates the levels of acceptance testing for the major
end-items and functional subsystems comprising the ystem. Additicrally,
each Associate Contractor shall provide for ecceptance testing below the

levels shown by incorporating acceptznce requirements at eguirwent and

coaponent levels in his end-item specification shown in the tree of

Figurc 6. Requirements at the functional subsystem level are as follows:

k,3.1.1 Satellite Vehicle

The Satellite Vehicle consisting of an Agena Model 39205 manufactured
in accordance with'rogram requirements shall be acceptance tested
| at the Contractor's facility in Sunnyvale, California, This test shall
provide for & ccmplete evaluation of individual vehicle subsystems and an

: Integrated test for concurrent operation of vehicle subsystems in a simu-

lation of 21l critical phases of flizht. At the conclusion of testing, the
vehicle with substantiating records shall be offered to the procuring azency

es flizht ready, with the exception of pyrotechnics, batteries, and similar

r—-:v.--.—-.“..f ————— i one
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itéms norrmelly installed at the launch base. With the exception of a

requirencnt for disassembling the vehicle or replacing wiring harnesses
that would invalidate the prior condition at the completion of accepltance
testing.

Testing shall be performed in accordance with a detailed Test Plan
under the requirements of the Acceptance Test Specification shown on
Figure 6. The test specification, plen, and procedures shall be subjec
to revicw and approval of the ogram Directorate. Test results shall
be presented in an acceptable data table format and be substantiated by
detailed log books containing the test history, operations, equipment
removals, failure data, and documented equipment configuration at the tire
of acceptance. Supporting analyses shall be presented to define any test

ancmzlics and corresvonding correciive action.

4.3.1.2 Launch Vehicle

. The Stége I booster vehicle consiéting of a standardized SLV-2H, Thrust
Augmented Thorad, shall be acceptance tested at the Contractor's facility
in Santa Monica, California. Acceptance requirements shall be essentially
the same type as stated above for Agena. Testing shall be performed in
accordance with a detailed Test Plan under the requirements of the Acceptance
Test Specification shown on Figure 6. In this case, scceptance shall be

the responsibility of the procuring agency.

L.3.1.3 Payload/Re-entry Vehicle

Tne canara equ_trﬂn» and the Satellite Q“—Eﬁt*j Vehicles shall be

tesied and accepted at the respective contractor Iacllltleo as sHoan in
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the flow diagram of Figure‘h. Acceptance shall be by the procuring agency

to the requirements of the acceptence specifications as shown in Figure 6.

Detailed log books, test data, failure data, calibrations, and supporting
R analyses shall be provided in documented form accompanying the deliverable
bardware.

After acceptance, the camera equipment and SRV's shkall be provided as

government furnished equipment (G7E) to the Fayload Contractor for inte-

gration into the payload section of the Satellite Vehicle. Assembly of

the inteograted payload shall be in accordance with the requirements of the
paylozd specification including 2ll applicable interface requirements.

The payload section of the Satellite Vehicle shall then be acceptance tested
as a complete unit and offered for delivery to the procuring agency.

Payload requirements and acceptance specifications are shown on the tree

of Figure 6. Integration Systen Specifications, test plans and procedures

shall be subject to review and approvael by the Procuring Agency.

=
1]

payload test philosophy shall be documented in a test matrix by
the Payload Contractor. The test matrix shall minimize unrecessary redun-

dant testing, disassembly and handling of the paylcad section components at

the factory arcas and at the launch base., The test matrix shall provide

the basis for approval modifications to implement changes to optimize the

nge

Paylczd Test Plan referenced on Figure S.

-5

. —————

L.3.2 System pAcceptance Tost-Flishi Readiness

Tne test plans shoun on Figure 5 shall document the final testing

requiremznls for individual subsystems and assemblies of hardware cemprising

e = ——— . ———

i the';.'sts:: launch confijuration. The interface reguirements cf Section

et L e s~ T2 e v v b e . . —l
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3.3.6 and aspplicable Interface Specifications shall be propci‘ly acconi-
modated by the test plans. | t is a program objective that all finzl testing
prior to mating of the lamch configuration be of confidence-test rature,
Additionally, the tests sha|11 minimize the necessity for disassemdbly and
the disconnceting of electrical connectors in the flight wire harnesses,
A1) launch base tests shall be under the jurisdiction of the 6555th
STG. The countdown of the flight-ready vehicles shall be performed in
accordance with a countdown manual approved by the lLaunch Base Test Group.
Prior to launch, the.System shall be reviewed and certified as
ready to eccomplish the designzted mission. The flight readiness review
will norwally be accemplished one day prior to leunching. Tne review
will be conducted for thlrogram Directorate by the responsible organi-
zation of the 6595th Space Test Group. The readiness review shall
include but not be limited to the following pafticipants:

A. Launch Basc Test Group - 6595th STG

B. -h-osra") Directorate

C. Photographic Reconaissance Systems/West Coast Project
office (BR3/WCEO)

-

E. SAMTEC

F. Air Ferce Satellite Control Facility

G. Ground Guidance Contractor - BTL/WECO

H. Stagze I Booster Contractor - MDAC

I. Satellite Vebhicle Coniracior - 1MSC

J. Paylocd Integrating Contractor - 1LM3C

K. Supvorting Orzanizations for the Launch Ving, SAMTEC,
and Satellite Controi Wing, such as Weather, Range

Safety, etc.

oy e e ~ s, Taees Toon i '
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Documentation prOVIde by Contractors at the time end-item hardware is
offercd for acceptance shall include the items 1isted under Section i.3.1.
The Contractor end-item svec1f1cat10ws of F:cure 6 shall specify detziled
documentation requirements. Documentation for operational organizations

shall be in accordance with the requirements of opsrational plans as shoun

on Figure 5.

5.0 PREPARATION FOR DILIVERY

Specifications foi all end-item hardware to be delivered into the-
System shall specify detailed requirements for delivery preparation., These
requirerents shall provide for storage and shipment, with due consideration
of environments to be encountered subsequent to leaving the contractor's
facility. Special precautions shall be taken to protect peyload equipment

from dzmzze and contaminaticn.

6.0 NOTE

w

For certain missions, a small excess performance capabllity is provided
by the launch vehicle system over end above the requirements to place the
mission payload into orbit. In these instances it may be de51rable to
utilize the full perforumance potential of tre System and carry secondary
payloads on the aft equipment rack of the Satellite Vehicle. Secondary
paylcads skzll be functiorally and electricelly isoleted frow the Satellite
Vehicle and its nission p2ylead so that a malfunction of th° secondary can
in no way compremise the prinary wmission. Approval to incorporate secondary
paylcads on the Satellile Vehicle shall be contingent upon presentation

of & thorouzh failure-mode analysis to substantiate the element of risk
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involved to t‘ne-nission. Final epproval to carry a secondary paylozd
shall rest with the.i‘ré)gram Directorate. All secondary payloads to
be carried shall be withinjthe allovwable weight margin for the mission
snd shall conform to the igterface requireﬁents specification for Agena
Model 39205ﬁ¢00n 33’?ayloads (12:3C ASL7971) or individually issued

Secondary Payload interface specifications.
Y T

6.1 List of Abbreviations

Abbreviations Full Terminologzy

AC Alternating Current

AF Air Force

AFSCF Air Force Satellite Control Facility
AGC Autoratic Gain Control

AGE Aerospace Ground Equipment

AP Advanced Projects, Primary Payload
ARDC . Air Research Development Center
BTL Bell Telephone Laboratories

BTU British Therial Unitg

B/U < Backup

C&C Communications and Control

Ce Center of Gravity

Cnd Comriand ‘

C3E Chief Systems Engineer (LMSC)

DB, db Decibels

IC, dc Direct Current

deg Degrees

DISiC Dual Improved Stellar Index Camera
nu Draz Makeup

DPE Data Processing Equipment

IRCG Digital Recording Clock Generator
DGR Digital Storage Register

ECC Eccentricity

2 Electrozagnetic Interference

F Fahrenheit

F/C Flight Control

¥CIC Fairchild Csmera and Instrument Corp
M .Frequency Modulation
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MC

IRIG
IRP

KIAS

L/B

v

1b, lbs
MBGE
M=COo
MIL

M4, Em
Min
MSL
MDAC

N

N, nm

4

-Tracking Station

Page:139 of 143 pages

Full Terminology

i
Flight
Feot

- oo -

Flight Test Field Director

Guidance and Control

Government Furnished Ejuipment

Ground Receiving and Analoz Ranging Ecuipment
General Systems Engineering and Technical
Direction

Mercury
Hour
~{zon Sensor
Tracking Station
Hertz

Intermediate Frequency
Jmaze Motion Compensation

#’h‘acking Station
Infra Re :

Inter-Range Instrumentation Group
Inertial Reference Package

s Indicated Air Speed
Tracking Station

Lifeboat

Launch Vehicle
Pound, Pounds

Missile Borne Guidance Ejuipment

Main Engine Cutoff

Military

Millimeter

Minute

Mean Sea Level

icDonnell Douglas Astronautics, Western Division

Trac¥ing Station
Nautical Miles
North to South

Trackircg Station
Orbital Requirements Document

e L
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-Abbrevizction

PACAFBASECOM
PAM

PIM

P/L

Ri

L fU

PR
PRD
PRS/WCFO

P

RCG
R/E
Rec

R®
R3C
R3S
RTC
RPM
SAMTEC
S

SCD
SCF

SCC

S:ZC,sce
SGLE (SGLS)
SL

SLC

SLV

SPC

SPD

SPL

SRV
S3U
STC
STD, sid
STG

TOR-SECR E,.’./C'

Full Terminology

Pacific Air Forces Base Ccmmand
Pulse Amplitude Modulation
Pulse Duration Modulation
Payload
Phase Modulation
Pressure Makeup
Tracking Station
se Position Modulation
“Program Requirements Document

Photcgraphic Reconaissance Systems/West Coast

Project Office
Propellant Utilization

Recovery Control Group
Re-entry

Recovery

Radio Frequency

Range Safety Command

Root Sum Sguare

Real Time Command
Revolutions Per Minute

Space and Missile Test Center
South

Subcarrier Discriminetor
Satellite Control Facility
Subcarrier Oscillator

Second

Space Ground Link Equipment (System)
Sea Level

Satellite Launch Complex
Standard Launch Vehicle

Stored Program Command

Speciel FPrograms Diractor

.Sound Pressure Lavel

@ . iliary Tracking Stetion
Satellite Re-eniry Vebicle
Sub-Satellite Unit

Satellite Test Center

Standard

Space Test Group

South to North

Satellite Vehicle

Thrust Auzuented Thor

Telewetry

Teleumelry, Trackirgz, and Command
Cut and Splice Mechanism

Torust Cone '

L T TP R I . A

SPEC. NO. T3-0-012
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Abbreviation

UHF

" USAF

VAFB
VECO
VCO
VG
v/h-
VEF

ViM

WIR

WECO

.-

FOrP-SECREF/C

Full Terminolory

Ultra High Frequency
United States Air Force

Vandenberg Air Force Base
Vernier Engine Cutoffl

Voltage Controlled COscillator
Vehicle Function Generator
Velocity Height Ratio

Very High Frequency

Velocity ieter
Tracking Station
b

West

Western Test Range

Viett Rours

Western Electric Company

SPEC. NO. T3-0-012
Page:141 of 143 pages
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