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- PREFACE -

This’data book has been prepared by the National

Reconnaissance Office with the assistance of the National
Photographic Interpretation Center to provide a ready

reference for operations and analysis.
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FORWARD

This Data Book provides an authorative, single-source reference of the
Corona J-3 Satellite Search-Surveillance System objectives, require-
ments, constraints, configuration data and engineering data. The term
J-3 System encompasses the Thorad (sLv-2G) Booster, the Agena (S5-01B)
Space Vehicle and the payload section including the panoramic cameras,

DISIC, recovery and space structure subsystems. This document is based

on current best information (base-line data and designs) and is intended
to describe the system configuratlon as of July 1967. Fhere—wil
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OBJECTIVE

~ The objective of the Corona J-B/'ystem is to obtain recoverable

photographic reconnaissance data of specified geographical areas from

| a satellite vehicle. The fundamental purpose is to provide extensive

stereoscopic coverage of the ground for intelligence acquisition. The _
secondary function is to provide photogrammetric control data as

required for cartographic aﬁd geodetic compilations.

The J-3 System supersedes J-l. Significant design changes and improve-

ments are enumerated as follows:

s B

Parameter .g'_i J=3
Booster Thrust-Augmented | Thrust-Augmented
Thor Thorad

Active lifetime 11 days 14 days
Camera operating altitude 90-240 N.M. 80-200 N.M.
Perigee altitude 90-220 N.M. . 80-110 N.M.
Ground resolution 10-12 ft. 7-8 ft.
Forward overlap 7.4% - 7.6%
Weight on orbit

Agena 271 2,28

P/L Section 133 1754 -

3404 lbs. 4182 1bs.

Mode of flight Aft Forward Nose Forward
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farameter

Payload
Diameter
Panoramic|Camsras

Scan Function

FMC

50.5 inches

360° rotating lens
and oscillating

scan head

‘Translating Lens

Internal Calibration None except PG

Stellar Index Camera *

Units/System

Lens/Camera
<:> "Field of Viéw
Focal Length
Film loading/
Camera
Horizon Cameras

Filter

Fiducials

Do wr, -- d Yy
eliliTi Systonm

flights

Double frame camera

2

Terrain Stellar
1 1\‘
70° 16°

38 mm. 85 mm.

400 400
frames frames

Wratten 25

g:z,

»

60 inches

360° rotating lens

and scan head

Nodding Cameras

Panoramic
Geometry

DISIC
1
Terrain Stellar

1 w2

4 2350

3 inch 3 inch

4800 16,000
frames frames

wratgen 25 plus
commpndable
attenuator

4 plus one for
reference
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SECTION III
REQUIREMENTS

The Corona J-3 System is capable of obtaining stereoscopic and
m§§5§t¢p&s4photdgraphy by using panoramic cameras operating in orbit.
The panoramic camera photographic scan angle is 70 degrées, Yielding '
& swath width of 130 nautical miles at a satellite vehicle altitude of

90 nautical miles. For a single mission at 90 nautical miles altitude

" the normal panoramic film capacity represents a total stereo ground

coverage of 6.2 million Square nautical miles. The banoramic camera

subsysten is capable of being programmed for the desired portion of

m;« A

the ground track on any éiven orbit. Supplementary provisions are
provided to locate the vehicle Position at exposure within one quarter
minute of arc at the local horizon in relation to concentric earth

coordinates, with a corresponding time determination within one millj-

second.,

A Dual Stellar Index Camera (DISIC) is' used to obtain terrain and stellar
photography., This caméra is capable of running in a slave mode to the.
Panoramic cameras or on an independent basis, The J-3 System is capable
of performing missions of 14 days duration with early call-down capa-

bility. Dual reécovery vehicles each having a capacity for one half the

nominal mission. Recovery of the first capsule usually precedes continuation

of the second half of the mission{ however, should operational factors dictate,

the film take-up function can be switched to the second capsule on ground

-
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A Thrust-Augmented Thorad Boost Vehicle (SLV-2G) and a modified standard
" Agena (SS-01B) are used to launch from Vandenberg AFB (VAFB) SLC-1-E and
'SLC-3-W. In addition to performing the function of second stage -boost

vehicl_e, the Agena also serves as a stabiiizéd sateilite'platform for support-of

the photographic mission and re-entry vehicles. The reentry vehicles con-
taining the photographic record will be subject to air retrieval‘ over

"

watéf, or altern.atively to water retrieval. On-orbit control will be

performed using the Satellite Control Facility (SCF).

l

A general summary of the System flight parameters is tabulated below.

J=-3 FLIGHT PARAMETERS

Parameter . ' Design Range

O Active lifetime . .l days | .
Camera operating altitude ~ 80200 N.M. . - 80-120 N.M.
Period - 88-91.5 Min. | |
Perigee altitude 80-110 N.M.
Inclination - 60°=110° : | 80°-97°
Location of perigee 20°-60° No. Lat. Descending
Beta angles +65° to -65°
Reentry time-first capsule 1 to 10 days 6 to 7 days
Reentry time-second capsule 2 to 1 days 1, days

The spatial position of the camera station can be determined to an

accuracy of 1200 feet intrack, 600 feet crosstrack, and 600 feet in

altitude,
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SECTION IV ' : .

SYSTEM DESCRIPTION

Figure 1 illustrates the launch configuration for the Corona J-B. ‘

Systen.

LAUNCH VEHICLE

The launch vehicle consists of a first stage SLV-2G Thrust-Augmented
Thorad booster, a modified S5-01B Agena satellite vehicle functioning in
an ascent mode as the second étage booster, and WECO/BTL radio guidance equip-

ment for tracking and steering the booster vehicles into the desired orbit.

The SLV-2G Thrust-Augmented Thorad Booster

W

The Stage I booster veﬁicle performs the‘following funciions during tﬂe
ascent phase of the 'ission.

A. Provides thrust required to boost the satellite vehicle and payload
from the launch pad to a sub-orbital velocity compatible with the mission
profile and booster vehicle performance capabilities,

B. Performs preé-programmed maneuvers to orient fhe launch vehicle
configuration to the desired flight azimuth, maintains heading within
range safety boundaries, and éxecutes yaw maneuvers when required to achieve
the azimuth necessary for particular orbits.

C. Maintains attitude control and responds to guidance steering
commands so that the sub-orbital burnout condition is achieved within
specified tolerances, Guidance commands shall be transmitted to the Stage I

booster from a receiver located in the satellite vehicle.
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D. Provides tracking signals during ascent for range safety impact
calculations and is capable of receiving flight termination commands and
destructing the booster when commanded. Destruct signals shall be for-
warded to the satellite vehicle from the receivers located on the Stage I

boosten
E. Separates from the satellite vehicle at the required sub-orbital

flight condition by means of a retro-velocity maneuver without induczng
rotational torques din the satellite vehlcle.
F. Provides telemetry data concerning booster vehicle equipment

status, enviroqments, and occurrence of key events,

The SLV-2G Thrust-Augmented Thorad is a vertically launched, liquid-fueled
space booster powered by a main gimballed ro;ket engine and three thrust
augmentation solid propéllant rocket motors. Pitch and yaw control is
provided by gimballing the main engine in the pitch and yaw planes during
powered flight., Two gimballed vernier rocket engines provide roll control,
and augment the main engine in providing pitch and yaw attitude control
prior to main engine cutoff (MECO). Liquid propellants consist of RJ-l

for fuel and liquid oxygen.

The booster configuration is illustrated by Figure 1, and consists of six struc-
tural sections. From forward to aft, the sections are deslgnated' transition
section, adapter sectlon, fuel tank, center body section, oxidi er tank and
engine/accessories section. The solid propellant motors attached externally

to thesides of the booster structure, are jettisoned early in the flight

after their burnout has occurred some 4O seconds after liftoff.,




" At the time of booster separation from the satellite vehicle, a retro-
velocity is imparted to the booster by solid rockets attached to the
Stage I/satellite vehicle adapter. The adapter remains attached 1'.6 the

- Stage I boosier throughout separation, and carries with it the satellite

. vehiclp's range safety destruct charge.

Weight Budget o . :

The nominal weights for the SLV-2G Thorad booster are:

Ttem ' Weight Total Weight
—(1bs) (1bs)
Weight Empty ' | 7,795
Propellants o ’

Pressurization gas

O Solid Motor Boosters (3)
Stage I Weight at Liftoff . 13,8 -

Less Expendables 92,087 -

Less Solid Motor Cases (3) 4,809
(Burnout at 40 sec.)

Weight at Solid Motor Separation _ 86,587

(100 sec.) | '
Less Expendables 77,095

Weight at Main Engine Cutoff . | 9,492
(218.4 sec.)

Less Expendables 193 .

Weight at Vernier Engine Cutoff 9,299
1927.1; sec. ) :
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Guidance and Control

From liftoff until initiation of radio command guidance, the boostgr is
controlled by an autopilot flight controller. The flight controller
maintains booster stability and directs the booster to the guidance

initiation point as programmed for the flight. Programmed maneuvers are

- implemented by a punched tape programmer/timer to actuate various portions

" of the control circuits. Subsequent to completing programmed orientation

maneuvers, the guidance relay is locked in and the booster responds to
guidance command steering adjustments provided to the flight coﬂtroller
from the receiver located in éhe satellite vehicle. Radio guidance |
steering is enabled-by the flight controller and is terminated for booster

steering by the ground guidance equipment just prior to booster main englne

cutoff (MECO). MECO and satellite vehicle separation are commanded. by

radio guidance. All ascent guidance functions, with the exception that
MECO occurs through propellant depletion, are backed up by a nomlnal flight
program of stored commands in the event of radio guidance failure. With
radio guidance, an accuracy of one percent of the computed radio guidance
steering commands is achieved, If radio guidance is lost, the booster
flight controller guides the booster to the burnout condition within the
operational tolerances of the equipment. These are: + 5 degrees in
flight path angle, 9.6 nautical miles in position, and 450 feet per second

in velocity. . -

10




Propulsion

The propulsion subsystem of the SLV-2G consists of a main liquid

rropellant engine, two liquid propellant vernier engines, and three

solld propellant thrust augmentation rocket motors. Nominal performance

characteristics for the propulsion subsystem are:

Liquid Engine

Sea Ievel Thrust

Total Impulse ~ Vacuunm
Solid Engines

Vacuum Thrust

Total Impulse = Vacuum
All Engines

Total Impulse = Vacuum
Main Engine Burn Time
Vernier Engine Burn Time
Solid Motor Burn Time

172,120 pounds
41,621,055 pound seconds

179,101 pounds
6,476,306 pound seconds

48,097,361 pound aécox.:':ié'
218 seconds ‘
227 seconds

40 seconds

Characteristics of the liquid propellant rocket subsystem are:

Fuel

Oxidizer

Thrust (SL)

Mixture ratio

Specific Impulse (SL min)
Propellant Utilization (min)

RJ=-1 conforming to Spec MIL-
F-25558

Iiquid Oxygen per Spec MIL-
P-25508

172,120 pounds

2.15 } 2 percent

248 sec

99.6 percent

Sl

Sy
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Characteristics of each of the thrust augmentation solid motors are:

Axial Spegific impulse ~ Vacuum 271.8 seconds

Thrust (nominal during web burn) 59,700 pounds

Total Impulse 2,158,176 pound seconds
Operational temperatu;e range K l@' to 1LO°F,

Electric Power ’

The booster electrical powef subsystem provides a source of A.C. and D.C.
power required by the various booster vehicle components and equipment;
however, the booster does not 'supply electrical power across the interface

to the satellite veh;cle.

‘Flight Termination

Bl

ehicle consists df'A‘r _. 

O The range safety equipment installed in the booster
two command destruct receivers and two separate antennas. Each coqmand
destruct receiver is supplied with power independently of the other.} The.
receiver outputs for destruct commands are fed into the safety and arming
mechanisms. A destruct command signal is also provided to the satellite

vehicle through the interface.

Telemetry and Tracking

The booster vehicle PDM/FM/FM telemetry subsystem provides a telemetered
data for post-flight analysis of booster performance, environments, and
sequenced events. Diagnostic data, suitable for analysis of booster mal-
functions, is-also obtained. The booster does not require a separate

beacon for tracking purposes.




SS-01B Agena Satellite Vehicle

The satellite vehicle performs both ascent and orbital runctions. The
ascent mnctions are to'

A. Provide thrust required to attain injection of the satellite
Vt-hicle and payload into the specified orbit. ,
B. Matntain attitude control and respond to guidance steering
commarnds 80 that injection into orbit is accomplished within allowable
tolerances. 3

C. Provide a means for relaying radio guidance commands to the
Stage I booster from a receiver mounted in the satellite vehicle during the

first stage booster guided portion of flight.

D. Provide telemetry data concerm.ng vehicle performance and equip-” "?""'

‘Bent status durmg the ascent,

The Agena SS-01B vehicle is a liquid-fueled second stage booster, povered
by a gimballed rocket engine. During powered flight, pitch and yaw
coatrol is provided by the rocket engine with roll control provided by
cold gas reaction jets. During coast and orbital flight, attitude control
is effected by three-axis pneumatic reaction nozzles. The vehicle as
{1lustrated in Figure 2 {a composed of four major sections: the forward
equirzent gection, the propellant tanks section, the aft equipment section,
8nd the Stage II/Stage I adaptor section.

SR Ty e NN T e
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i The forward equipment section contains the mating ring mounting provisions for

.

'the Payload section and accommodates the major part of the guidance, electric315

" and communications equlpment. 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, seven DMU rockets, and hydraulic system. The booster adaptor section
attaches to the aft part of the tank sectlon and is designed to support the
entire satellite vehicle from.the first stage booster during the ascent phase. f
The adaptor sectlon remains attached to the Stage I booster at the time the

" two vehicles are separated in flight.

Weight Budget

Nominal weights for the §S-01B Agena vehicle are:

Welght Total Weight

It S e (1bs)
Weight Empty - 1899
Propellants | . 13520
Heliua 1l
Attitude Control Gas (-3 Mix) B
Axx Att Control Gas -I/B (-3 Mix) . o _
5 IH Batteries . 630 . o
7 DMJ Rockets © 140
Gross Welght Without Payloads i6_272
iess Adapter and Attach ' 354
Less Retro Rockets 10
Less Destruct System . 6
Less Borizon Sensor Fairings T
Less Attitude Control Gas '
= Para ST 15
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- . Weight Total Weight

Iten | _(1va) (1bs)
Ignition Weiéht v/o Payloads v 158§l;‘

Less Propellants 13422 !

Less Engine Start Change - 1

Less Attitude Control Gas 3

Burnout Weight © 2468 —-

Less Residual Propellants | ) 48

Less Helium 1

Propellant Margin T 50 '
Weight on Orbit with Gas but w/o'Payload | - 2369

Less Remaining Att Control Ge.s 64

Less Remaining I1/B Gas - b T s
Empty Weight on Orbit w/o Gas, |

w/o Payload, W7 DMJ . 2291

Rockets &W/ 5 IE Batteries

16




Ascent Commands

Real-time commands are transmitted to the vehicle by X-Band radar -

and the Range Safety Command links. A contimuous tracking X-Band

radar which pulse-position modulétes the command spacing between con-
tinuous pairs of address pulses, commands the BTL/radio guidance subsystem.
The commands used are as follows:

A Discretes

Sequence 0O No command

" ' Main Engine Cut Off (MECO) - Stage I

" 2 : Command Separation

". 3 A Stage II V¢7.loc:§.ty Meter Enable.

| Commands 4 | ’

Pitch Up Steering Command s Booster and Agena
Pitch Down Steering Command | " "

Yaw Right Steering Command " "

Yaw Left Steering Command " "

Ascent Guidance and Control

Toe guidance and control subsystem senses vehicle attitude by means of

" zorizon sensors and an inertial-reference &ro package. Pneumatic reaction-

control jets provide the necessary tdrques Y0 maintain attitude control
around the vehicle pitch, roll and yaw axes. However, during powered flight
the pitch and yaw :torques are supplied by main engine gimballing activated
by bydraulic servos. Vehicle velocity changes are sensed by a velocity

zeter consisting of an accelerometer and counter which perform the

17
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~ integratién function to bbtain ieloé;%§:géﬁwL fr"v; '“During vehicle;

X -

ascent and injection, a preset timer controls the Sequence of vehicle
events. Sieering of the vehicle during ascent is accomplished by a radio
command from a ground-based radar tracking and command station usmg a
computer to process tracking data ang generate steering commands. A radio

guidance command discrste ig smployed to onable the velocity meter to

function. _ _

The satellite vehicle contains the vehicle-borne radio guidance group for
command steering of both the stage booster and the satellite vehicle
during ascent flight, The véhicle—borne guidance group iﬁcludes a2 radar
transponder to aid gfound trécking, & command receiver, and circuitry for
utilizing the RF commands to control the necessary'functlons of the

satellite vehicle guidance and control subsystem. - Command signals are i;,

provided from the satellite vehicle across the interface to the Stage I

booster.

The function of the radio guidance systen is to 1n;rease guidance accuracy
by Providing real-time sequenced events and real-tlme steering corrections
to the Thorad and Agena vehicles during their boost phases, Steering *
corrections, implemented by the radio guidance system,are in the nature of
vernier corrections and, if none are received, the vehlcle guidance and
attitude control subsysten continue to function in a pre-programmed mode.
Sizilarly, the sequenced events for separation of Stage I from the satellite
vehicle, and start of the satellite vehicle standard timer are actuated by

Tograzzed stored commands if they are not commanded by radio guidance.
Thorad MECO and Agena velocity meter enable commands are not backed up by
a programmed command because engine shutdowns will occur upon propellant

depletion,
S 18
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satellite vehicle standard timer begins operation. Subsequently, at
time of Stage I vernier engine cutoff, the inertial reference gyros in

satellite vehicle are uncaged and the horizon sensor fairings ejected.

A coast phase is initiated upon separation of Stage I from the satellite
vehicle by radio guidance, disrreta, Imediately following physical separa-

tion the optical doors ere ejected and the control of the satellite vehicle

atti

the
tige
nine

time

tude and rates about all three a.xes are initiated, using the vehicle

reference attained at MECO. The horizon sensors reference the roll axis to

earth horizon. Engine 1gnition is initiated by 8ignal from the ata.ndard
r and engine shutdown initiated by the velocity meter after a Predeter-

d velocity to-be-gained has been achieved (backed up by a standard

S

r signal). The velocity meter 1s enabled by a radio guidance discrete

command. During the burn Period, pitch.ang yaw control is provided by

hydr
by »

aulic actuation of the gilmballed engine while roll control is maintained

aeuzetic reaction control Jets. Radio guida.nce commanding is used

taroughout the major portion of the burn reriod to provide pitch and yaw

steering commands to the satellite vehicle, Orbital injection accuracies
are as follows: e .
" Darameter ' Requirement (3e-) Objective (3o~)
- Orbital Period * £ 0.20 min, 4 .025 min.
© Altitude of Perigee t+ 5 n.n. 3 1.5 a.m.
Arguzent of Perigee 1 20° (e .008) '_t 5° (e .008)
£180° (e .008) +45° (e .008)
Incliration Angle 4 0.25°

*Rote:

With

to achieve period requirement.

propellant contingency in Stage II to insure 90% probability of success

[ 57T £ T s
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Ascent Propulsion

A}

The satellite vehicle pPropulsion system brovides thrust for Becond stage
boost during ascent into orbit. The rropulsion systen, consisting of a
liquid rocket engine ang components, develops a nominal vacuum thrust of
16,000 1bs. The engine is designed for a nominal thrust duration of 245
scconds. The rocket engine thrust chamber is mounted on & gimbal ring and
_provides bartial gsatellite vehicle attitude control during engine opera-
tions by means of yaw and Pitch thrust chamber movement. Cylindrical
shaped propellant tanks conts.in a nomins.l bropellant load of 13,520 1bs.
Propellants consist' of Inhibited Red Fuming Nitric Acid (IRFNA) as an
oxidizer, the Unsymmetrical Dimethylhydrazine (UDME) as a fuel.

- A single propulsive interval is used for second stage for the boost;

resta.rt of the rocket engine is not required. Norms.uy & propellant con-
tingency is reserved in the satellite vehicle to cover the root-gum-
squared (rss) effect of mimugs 3 sigma dispersions. If the Stage I booster
is utilized éssentially to propellant depletion, the contingency ca.rrien in
the satellite vehicle brovides for RSS dispersions in flight from liftoff
through orbit injection. Performance margin and propellant contingency
are verified to insure against a negative performance margin, or a pro- A
Peilant contingency corresponding to less than a 90 percent DProbability of
achieving the desired orbit prior to each launch,

Ascent Electric Power
An electrical subsystem provides power to operate vehicle and payload
electrical equipment. vterles are used as the Primary power source for

the 2k volt ¢irect current supply Power conversion ig accomplished by s

LRy
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Ascent Flight Termination

The satellite vehicle flight termination subsystem is capable of destructe
ing the satellite vchicle'in-flight upon command while attached to the
Stage I booster, or eutomatically in the event of an inadvertent premature
8eparation from Stage I during ascent. UHF comand destruct receivers are
carried in the Stage T booster. The satellite vehicle brovides the capa-
bility for carrying two redundant sets of destruct signals across the
interface from Stege I. Additionally, the satellite vehicle provides a
desiruct pyrotechnic charge located in the onSter adapter, the power to
activate the charge upon receipt of a destruct signal; the activating destruct

switch for inadvertent separation, and all necessary disarming circuitry to .

safe the satellite vehicle prior to launch and.subsequent to Stage'I'boost.

Ascent Redio Guidance

The Western Electric Company/BTL Guidance System 18 used to providé real-
tize sequenced events and real-time sleering corrections to the SLV;EG and
S5-01B during the powered flight phase. The guidance equations uge veloc=
ity steering to gulde both the first ang second stages of powered flight.
Contr;lled pareameters for the first stage are apogee velocity, apogee
racius and inclination. Tae Stage I booster engine is shut down by radio
guldance command, as ig separation of the Stage I booster from the Agena

'SS~01B enad enabling of the Agena velocity meter to control shut down of

the Agena engine.
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Controlled parameters during Agena guidance are orbital period, orbital
inclination and flight path angle at injection. The steering commands
cause attitude changes of the vehicle during powered flight to implement
thrust vector corrections. These corrections result from the computer
calculation of anticipated cutoff conditions repeatadly predicted from the
radar tracking data and continuously compared with the desired velocity
state of the vehlcle at thrust cutoff. The radlo guldance subsystem does
.not force the vehlcle to fly a nominal flight path, but commands steering

corrections to assure a SpGleled velocity vector at cutoff,

Normal pre-fllght preparations require 8 days to generate necessary

Performance data, guidance computer tape,-and check out the ground

guidance equipment. LS e T e

with a payload sectlon and two modified Mark 5A Satellite Reentry Vehicles

(SRV) attached.

SS-013 Agena Satellite Vehicle

The on-orbit functions of the Agena vehicle are to:

A. Provide a stable earih-oriented pPlatform for the Payload,
S. Provide the required electrical power for vehicle and payload
functions throughout the mission,

C. Provide a means for real-time commanding and stored program

¢cmanding of vehicle and payload functions throughout the mission.,




D. Provide environmental protection for all critical vehicle equip-
ment during thé orbital phase. .

E. Provide & means for transmitting vebicle and payload infoma.tion
concerning status 5 opera.tion, and environment back to the ground.

F. Perfornm necesaary maneuvers and sequences to eject the two re-

- coverable reentry .vehicles from the satellite vehicle for de-boost from

orbit by primary control and at leaat once by back-up,

G. Provide the necessary orbit maintenance capability (Dra.g Make-up
System - DMU) when flying lower period and altitude orbits.

Figure 2 1llustrates the SS~O1B vehicle configuration.

Mass Properties

e . (RN - ‘Q,:v_v B

Nozinal weight estimates of the Agena vehicle a.ppear in the description of
the launch vehicle. Estimated Mass Properties excludj_.ng 5 DMU rockets are:

Center of Gravity

We. Station (inches) Moment of Inertia (Slug £t2)
Condition Lbs. X Y Z Iy (Piteh) I, (Yaw) I_(Roli)

Separation from ) ' :
Stege I Booster 17601 - 327.1 0.20 0.14 16,454 16,437 312

tion Weight 17593 327.2 0.20 0.13 16,481 16,464 310
Burzout Weight 4116 270.1  0.86  0.56 9,977 9,960 309
Wt. On-orbit kol7 2701 0.86 0.56 - 8,867 9,850 309
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Tracking, Telemetry and Commmd
The ‘tracking, ‘telemetry and command eubsystem consists of vehicle-borne

transmitters, receivers, decoders and programmers.

The satellite vehicle command subsystem provides real-time and stored
commands for controlling all required events from powered flight through

sepa.ration of the two reentry vehicles. Critical functions are backed up
in such a manner as to maximize assurance of successful commanding. A/—
system of command interlocks are provided to minimize the effects of
inadvertent command or covert interference. A block diagram of the

eomma.nd subsystem is included as Figure 3. v

Real-time commands are transmitted to the vehicle by PRELORT, ZEKE, and 375
mhs UHF (UNCLE)., The PREc:LsJ.on LOng Range Tra.cld.ng Radar (PR.EI.ORT)

operating in the S-Band frequencles interrogates a vehicle-borne trans-

. ponder for tracking. Commanding is accomplished for the Digital (ZORRO) -
and analog Systems by modulation of the S-Band link. The Ana.log System
exploys pulse position modulation using combinations of six audio tones.
Analog commands are used for selection of programmed payload and vehicle
functions, and the Z0RR0 commands are used to enable the primary reentry

sequence and the early "A" to "B" transfer.

The VHF (ZEXE) command system employs a Very-High Frequency (VHF) link
waere the carrier is amplitude modulated by audio tones, ZEKE comnancis
Tovide the selection and execution of the Lifeboat back-up recovery.

Sequence. A back-up command capability is supplied by a 375 'mhs UHF

receiver in conjunciion with a 39 command digital decoder, This system

(.’7!’ ‘0_5.-\ mr‘z
pavgiense g

=a T
e\




SONYWIWO) ¢ — . ana

SONVWWOD "H3A Nn73 § x08 p ;' | ¥30093q ¥AOY
SANYWWOD Wd n/a § q— aNvAWOS - [ wLole T suge R—
o SANVININO2 171d M3N 8 ¢ .
- (34VdS) SANVNIWO 11 4—
.w...:..........",....._ . NOMHIH. 8 W&l—.
SONVWWOO 300W 1v08341 ¢— © - ssmiam (4 ¥300030
. L_#AT10mEs 3NOL
1vo83411 <—{6 ¥33003q}——y Em
€€ AN - — q JELI
NO aNva-s <—{ 6 ¥300530 H—te— . 430023q _
2€ Ny | INoL
V0833171 4—| 6 ¥3005304— |
T€ N1y o . . o
. N
() 68 Mg 4300030 —r
(1) 8e wine—{G ¥300030 j¢—
: ’ Cfa
¥E13dAL | b
(4300034) se wx<—{ 6 u3a053ake— Ly aaeal | s
v - . - EQQ Grp:d ) M\,... _
_,. (A¥3A0034) 9 Mivd—{ g mwoouume . o8Iy |, _p ,u
. | d———— aNOdX A
SONVWWOD €4~ [ gairl - L errman aNva s ch
X DRl — ¥300930 ]y
SANVANO0D 26 {: VL1840 907YNV (
- — ) §1d
SANVWWOD /4 g mu
S . i Y
. 1

T e e e

S B WVHOVIG %0018 W3LSAS T anvmos | -

£



O

supplies back-up commands to the existing analog decoder and supplies
at least eight commands to the payload.

A representative list of real-time commands for satellite vehicle function
appears in Table IA. Where possible, each real-time cormand is accompanied

by functional telemetry verification in real-time,

Stored commands are provided to initiate vehicle and payload functions

during orbital operations and during ejection of recovery vehicles.,

//;n orbital programmer is used. to store commands in the vehicle prior to

launch. Four reels of punched 35 millimeter, 1.5 mil thick mylar tape
provide vehicle and payload functions to be executed at specific times
during the mission. Each reel of tape accommodates 13 brushes whlch
make electrical contact with an externally grounded ‘drum through the
punched holes, thus providing a capability for 52 programmed commands.
Tape speed is nomi irally 9 inches per subcycle and each tape length can be
as long as 192 feet, provicding programmed events for approximately 250
subcycles (orbit revolutions). Tape speed and positioning are adjustable
by analog commands and back-up ZEKE commands to synchronize the programmer
with the vehicle position and orbital period, Accuracy of the orbital
prograzzer is + 3.5 secords including the effect of tolerances on tape

punching. A 1ist of stored cormands appears in Table 1B,

The recovery and Lifeboat timers are solid state components which provide
& capability to initiate at least i, events each. The pPrimary recovery

tizer Iis activated by a stored command {rom the orbital programmer, and

.—-—m—r\—'—r—n
) &uy; \_/._.\.7u\u—~ -
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< Real-Time Commands ;-
. M

Digital

Secure

& No.

Analog
Band

VEF _UHF S Bang

VEF

@

Orbital Programmer Increase/Decreage

Orbital Programmer Ten Second Step

Orbital Programmer Reset

Select Even Orbit Recovery

Select Odd Orbit Recovery

V/h Start Level

Orvitel Programmer Caze Second Step

V/h Hal? Cycle Level -

Camera Program Select

V/a Deley Start Position

Panoramic Camera Mode Select

Operation Selector Ko. 1

Dreg Make-up Syster Enable

DISIC Cazera Mode Select '

Cperation Selector No. 2

Lifeboat Next Orbit

Primary Next Orbit

Paroramic Camera No. 1 Exposure
Conirol Fail Sare

Panoramic Cemera No. 2 Exposure
Control Fail Safe ,

Panoremic Camera No. 1 Filter Change

Sanoramic Cemera No. 2 Filter Change

Exposure Control Delay

Yaw Programmer Enable/Disable

DISIC Camera East/West/Botn/oss

Zmergency Ops Select/Mode Select Bypass

fan Zarly A io B Switchover
DIsIc Zzrly 4 %0 B Switchover
Recovery Enable #1

Recovery Enable ;2

wifebeat Epadle £

Lifeboat Zrzable ;2

Telezetry & Beecon 0a (for 420 seconds)
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TABLE IB. T
J-3 STORED PROGRAM COMMAND LIST

BRUSH FUNCTION
1 V/h delay reset

V/h oblateness start
Exposure Control Reset
+ Yaw Programmer Start ‘ -

17 ‘Dynamic TM Enable. (Instrument operations real-time
monitoring)

27 V/h Programmer Start

28 Redundant Off for all Instrument Programs

29 Intermix Position Advance

30-47 Instrument Program ON-OFF,. 9 Programs - Even ON,

— 48 DISIC Independent Mode ON

49 ' DISIC Independent Mode OFF

50 Exposure Control Start (night to day)

51 Exposure Control Reset (Stop)

52 Exposure Control Start (day to night)

3
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the back-up recovery timer is activated by a ZEKE secure command to con-
trol the Lifeboat back-up recovery sequence. A reset function is_provided
to reset the timer counte§ to the initial count, and to reset the output
relays. Normally, the reset pulse is generated by the timer at the time

of its last event. Timer accuracy when installed in a system is plus or

minus 0.5 seconds or 0.1 percent between events, whichever is greater.,

The satellite vehicle is instrumented to provide timely and accurate data
for the pre-launch, launch, orbital and recovery phases of operation.

Sensors having the appropriate dynamic range, frequency response charac-
teristics and accuracy are used for data acquisition. Both real-time and

stored data is transmitted to the ground station using the Agena telemetry

equipment' - LT *“:" :‘ cr T

I
\—

Telemetry comprises tw6 separate VHF Frequeﬁcy“Mbdulated (FM) links.

Link I is used primarily to report vehicle and payload status and environ-

rertal data. Link 2 is used to telemeter back-up information on payload
status, dlagnostlc data and special payload data. A tape recorder,

vilized for the purpose of acquiring data while the vehicle is beyond

the range of ground station contacts, is also played back over the ground
stations on Link 2. A capability exists for providing two additional

velemetry links from the vehicle, if required, by instélling the additional
Tansnitiers and a four charnel multicoupler. For telemetry signal

reception and processing, receivers with an IF bandwidth of 300 KC/sec

is used. Subcarrier discrizinators use IRIG input tuners and standard

output low pass filters.

Emem T TN g TEred
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. The Agena SS-01B telemetry, as illustrated in Figure 4, uses two separate

VHF FM links. Standard IRIG proportional bandwidth FM subcarriers are
used for continuous channels and for commutated data, Transm;sszon is in

the 215 to 260 MHZ band and conforms to IRIG requirements. Transmitter

" output power is a minimum of 2 watts (1.5 watts‘at the antenna terminal ),

The maximum subcarrier frequency drift as a result of all causes does not-
exceed + 2% of the bandwidth through which the subcarrier's frequency is
deviated by full scale data. The subcarrier's frequency deviation is
proportional to the modulating voltage (positive frequency deviation for

& positive modulating voltage) with a linearity'within + 0.5%. Harmonic

~ distortion does not exceed + 1Z. A design objective is to insure that,

under malfunction conditions, no subcarrler oscillator‘generates an

OUOPUu frequency which 1nterferes with other subcarrler osclllators. R PR

A1l commtators are compatible with SCF de-commitation equipment. Both
Lon-revurn-to-zero or return-to-zero pulse train formats are used.
Calibraiion points for at least 0%, 50%, and 100% of the subcarrler
bardwidih are provided in each commtator's pulse train. The commutated
cdata is grouped to facilitzie the orbital commanding of the vehicle.,

All cozmutated data is capable of automatic de~commutation using standard
equipzent as now provided in the SCF. The total error contribution of

&y commitator for all combined causes does not exceed * 1% of full scale.
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Ten telemetry channels are reserved for the payload. Of these, four
are comnmta.ted two on a 0.4 x 60 commutator (24 samples per second),
and two on a 5 x 60 commutator (300 samples per second), All critical

parameters are instrumented on zore than one T/M channel,

A magnetic tape recorder/reproducer, having proven flight rel:.ability,

is included in the satellite vehicle for the purpose of storing vehicle
and payload data during periods of time when the vehicle is not within

range of an SCF ground station. The tape recorder has dual track data -
recording capability with 3. readin-to-readout ratio of 26 to 1. The

maximum readin time is 182 minutes from a 1 x 60 or a Ou4 x 60 commi~

tator with ecuivalent readout time of apprommately 7 minutes, The

signal response is 300 cps, or DC.to 60 pps commitated,

Overall vehicle telemetry subsystem error is defined to include all
error Sources from the transducer's output terminals to the transmitted
RF signal inclusive. Each error contributing element's maximum specified
érror is considered. All such érror values are squared, the resulting
squared values added together, and the square root of the resulting sum
is taken to define overall error. Error correction techniques are not
considered in this definition of error. Maximum overall error for real

vtize, commitated analog data is + 3%.

axizuz overall error for commutated data, which has gone through the

cycle of vehicle tape recording and subsequent playback, shall not

exceed + 5%,
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Under condltlons of RF signal strength well above threshold, no typlcal
data channel shall contain hum, ripple or noise with a combined ampli-

tude exceeding a 2% rms value with respect to a full scale data range,

The primary means of tracking the satellite vehicle is with S-Band radar
operated by the SCF. The satellite vehicle contains an S-Band transponder
and antenna compatible with the SCF tracking radars. The transponder and
antenna system provide a system margin of 3 db. at 875 nautical miles

slant range.

Guidance, Attitude Contfol, agd Propulsion

The satellite vehicle is stabilized during on-orbit operation, de-boost

to initiate reenvry ol the satelllte recovery vehicles, and orbit ad just -
<:> naneuvers through the use of the attitude 6ontrolféubsystem. Within the"fq"

grounds of practicability, the same guidance and control components are

used on-orbit as in the de-boost and orbit adjust phases to minimize

number of total components and weight,

.Throughout the orbital mission, excluding de-boost sequence and orbit
adjust maneuvers the satellite vehicle remains oriented in the "nose-
£irst" position with the roli axis of the vehicle aligned with the
resultant ground irack velocity vectof anc normal to an earth radius

vecior.

<ne following pointing accuracies ang angular rates include all the
errors Irom the true loczl vertical and true orbit pPlane to the

relerence cazera axis. As such, these accuracies include the attitude
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control accuracies and the aligmments from the control system to the

payload optical or mechanical reference axes, Whi

ment Is operating, the sz

momenium unbalances:
Ax1§
Pitch
Yaw

Roll

The maxicum resto}ing torque capability of the

Systea is:

Pointing accuracy reguirements and maximum

le the payload equip-

tellite vehicle is subjected to the following

Torque

1.09 ft. 1b. seconds .

4.0, ft. 1b. seconds

6.45 ft. 1b, seconds

- Torcue

8 fto lbs ool

16 ft. 1b.
2 ft. 1b,

Worst Case Mode

Mono
Stereo¥*

Mbnp

Guidance and Control

limit cycle rates are as

+016 deg/sec

.008 deg/sec

follows:
Pointing Accuracy and Rates
%_;Ftnction : Recuirement Objective
D opicen ateituce | + 1.50 + 0.75¢
'{ Yaw Attitude + 2.0° + 1.10°
| 201l Attitude + 1.5° + 0.75°
: r
|
!

Z01l Rzte

+016 deg/sec
«022 deg/sec

.008 deg/sec
+011 deg/sec

% Moro vaiue is one-hel?

the indicated max, yaw momentum

G S I Al L S
IS ¢ e o N

- e -

QO i\ e e S o 34




®

IR e N el N

In addition to the above requirements for stabiiization, the satellite

vehicle is capable of being maneuvered in yaw., In response to a payload

yaw programmer voltage, the vehicle is positioned in yaw to 0.25 degrees '

per 1.67 millivolt of roll térqﬁe input with a stabilization time of 6

minutes,

The de-booss sequence for jb_he satellite vehicle is controlled by signals
fron a DI/iN recovery timer. Upon the programmed command, the satellite
vehicle pitches down a nominal 120 degrees from the local horizontal,

while orbiting in the "nose-firsth atvitude, and hplds this attitude

ith respect to the local horizontal until fhe recovery vehicle has

been ejected. The time recuired to pitch down is approximately 60 seconds.,
after recovery vehicle ejection, the sa.t;ellite vehicle is returned to
nor:.;xal on-orbit pitch'aLttitude. ‘Tolerances forirattituvde ‘referenc‘;dr té o
the iocal horizontal and orbit plane while in the ﬁitch—down condition

are given below. B |

Pointing Accuracy, Pitched-Down

Attitude
[ Function Requirement (3%Y Objective (35
! Piich Angle froz Local Horizontal + 7.0° + 6.5°
j Yaw Angle fro= Orbit Plane + 1.50 + 1.1°
i 201l Angle frez Radius Vector + 1.3° + 1.0°

= the event of a malfunction in the primary attitude. control subsysten,
& Dack-up stadbilizztion systez (Lifeboat) is activated by a secure real-

s

vize cozzand., This Lifetoat system is capable of performing all de-boost

= N o
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sequences necessary for properly ejecting oﬁe reentry vehicle f;ém the
satellite vehicle. Upon initiation, the Lifeboat subsystem is capable
of orienting the satellite vehicle from a tumbling moce of 20 degrees
per second about any axis, and is capable of holding the de-boost
orientation for a minimum of 30 seconds. Iifeboat attitude controi is
established by lining up the vehicle roll axis with the local magnetic
vector, and keeping the roll rate below + 2 degree;/second. Lifeboat is
capable of acceptable performance on North to South passes. The ability’
to perform acceptably on South to North passes is desirable but not
presently required. Pointing‘accuracy required for Lifeboat is + 10.5
degrees to the local magnetic vector referenced to the required 120 degree
pitch~down orientation. The vehicle is not re-oriented_after Li????at:

useage .

An orbit adjust capability to offset atmospheric drag is provided by
{iring, in boost, one or more of a set of solid rocket motors. The

perlormance characterisiics of the orbit edjust subsystem are:

Vacuum Thrust 137 pounds
Total I=pulse - Vacutun 2250 pound~-seconds

(3urn Tizme = 16.5 sec)

Nezinal Delta Velociiy/Rocket 17 feet/second

Zieciric Power
“he electrical power and distridbution subsystem for the satellite
veiicle Is cozprised of a direct current power source, a power distri-

bution network, and power conversion and regulating equipment for both
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vehicle and payload operatlon. The direct current power source consists

-
{

- of batteries of sufficient capacity to supply electrical energy to the
vehicle and payload from liftoff, through orbital flight, and until

separation of the second reentry vehicle,

A capability to provide electrical energy for mission durations of up to
<4 days is inherent in the design of the satellite vehicle, but employ-
ment is contingent upon mission requirements and the performance available
during ascent flight. The number and type of batteries to be carried on
any particular flight are based on a detailed electrical loads analysis
for that mission. The power ;ource raintains voltage between the limits

ol 22 and 29.3 volis D.C. measured at the vehicle buss, 4 power margin of

5 percent based on the predicted -3o capability of the battery pack for

each flight.

@)

The satellite vehicle supplies a maximum of 900 watt hours per day to
ithe payload. This consists of

4. Unregulzted D.C. With a maximum load of 30 amps continuous, with
60 azs peak not to exceed 500 milliseconds (duty cycle of 20 minutes on
and 70 zinutes off),

E. 400 % .008 cycles at 115 * 2% volts A.C. with an average load on
Prhase C of 0.6 aups continuous and peaks of 0.85 amps for periods not to
€xceed 500 milliseconds (with a.culy cycle of 20 minutes on and 70 minutes
£); and Prase 4 ith an average lozd of +1 amps continuous.

C. Umremilated voltaze for pyrotechnic actuation with peak currerts
el €0 &zps and peax duration of 5 =illiseconds while maintaining a buss
voliaze of 1L to 29.5 volts D.C. at the Payload pyro connector.
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The electrical wire harnesses” provide sultable electrical paths for the
distribution of electrical power and signals to satellite vehicle, payload

components and major elements.

The maxirunm voltage drop in any individual circuit from battery to'using )
cozponent (or payload interface), ang return, attributable to the harness,
including con iectors, does not exceed 0.5 volts D.C. ' Voltage drops in

pr_mary leads of up to 1 volt are permissable where this can be shown to be

- consistent wish volitage reguirements at ihe component, and does not involve

¢czzon wiring resistance of wo or more components leading to an interference

roblez, :

The iypes of basieries waich are candidates for each flight power subsysten

are suzmarined with their performance characteristics as follows:

Ty-e . Weight ‘ Energy (-3 sigma) °
' ] {1bs.) (watt/hours)

VI | 28 | 1,512

e A 119 10,700

= ' 126 11,870

o I 107 8,050

A2l ascent pyrotechnic loads are connected to 2 Sseparate, diode-isolated
Prizary baitery. The isolation doice may be shorted out at the completion
ol the ascent phase of flight. PFusistors are provided in all pyrotechnic
itcuits to protect the venicle power source and distribution networks from
short circuizs that v Zay occur during and afier pyrotechnics firing, Wiring
circuils to syrotechnies arc return are capable of handling the maximum all-
J{ire current of tre Prrotechnic device. Power and pyrotechnic harnesses may
te grouped and routed together, but are separated (as an objective) from

harnesses for instrume“uat*on, commands, and test plugs,

.....
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The Payload Sectio” -

The payload sect:.on, ‘as illustrated in Figure 5, comprises a cone-cylinder i

structure housing the camera equipment, mod.:.f:.ed Mark 5A Satellite Recovery
Vehicles (SRV), and the necessary payload control equipment and electrlcal
cablmg. The payload section mates 1o the forward bulkhead ol the satellite
vehicle (staticn 247) as shown in Flgure 1. The meximum total payload weight

is 1750 lbs. The primary ce.mera. equipment consists of two h:.gh-acuity pan-

oramic cameras mounted in a 30 degree convergent stereoscop:.c configuration.

S:zultaneous operavion of both cameras provides stereoscopic photographye A

" Dual Stellar Index Cazmera (DISIC) is.iristalled adjacent to the "B" SRV to

provide terrain and stellar photogranhy for A" and "B" missions. Film from
the pan cameras is routed through the "B" SRV, whose take-up spools are locked
o prevent rotation during the "WA" mission, to the "MA" SRV. Upon command, the
f....::. entering the MA" SRV is cut and take-up, command and T/M functions are
transferred to the ngn SRV for the remainder of the mission. Film xfi-om"tiié S
DISIC is routed through an exit housing contamlng a cut and splice assembly
to the WA"™ SRV. At the completion of the A" mission, the film is cut and
spliced to the Jezder extending from the uB" SRV, and take-up is mtla‘ced for
the Vo' zission. Transfer ol the pen and DISIC take-up control may be accom-
zlished indeperderntly by real-time command e Progrems for camera on-off
cperaiion are n.ov;aea as stored commands on the orbital programmer. Program
selection, camera selecilion, shence—oen—oono-ode—selection, and V/h compensa-

<ion are provided through real-time cozmands.

it the conclusion of the MA™ mission, the upn SRV is de-boosted on the desired
secovery orbit. Initiation of the "B" mission is not contingent upon prior
sesarction ¢ the MAM SRV. The falring between the A" and WB" SRV!s is

&

retaired on the satellite vehicle until jettisoned by a signal in the de-boost

secuence for the second SRV,
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. The payload section provides power distriﬁution networks for all

payload equipment forward of the Agena/payload interface. This
includes all junction boxes, cables, and connectors necessary.for

the control and monitoring of payload equipment.

Payload Structural Envelope

The payload-eq#ipment is contained within the structural envelope of -
ihe payload se€ciion of the satellite vehicle. Figure 5 presents the
general arrangezent of primary payload equipment as well as relative

izensions. The naximum diameier of the payload section does not
exceed the outside ciameter of the Agena vehicle at the mechanical
interface szation,.“ﬁd installation of payload equipment external to
the payload structural envelope with consequent addition of éerodynamiq;;
fairings is avoided.. The mounting provisions of the payioad'structure_
perzit ihe necessary alignment accuracies required for camera optics
and fila transport and maintain ithese alignments under ¢onditions of
Tooster-induced environments cduring escent and throughout the subse-
quent orbital thase., While on-orbit the payload operates in a vacuum
énvirorzenv and under conditions of solar radiation varying from
irect sunlight to earth shadow. Environmental control for the
operavion and survivel cf the photographic equipment is provided by
ihe paylead structural envelope aé follows:

As The cazeras and £ilz tracks are provided with a light-proof

envircrzent, {ree of all light ieakage that could produce objectionable
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B. A pressure environment is provided to suppress corona dis-

charge, The P*essure Makeup Unit (PMU) is capable of maintaining
preéssures of 20 microns or higher in the payload cylindrical sections
during camera eperation.

C. Detachable doors are provided in the payload structure for

piical viewing ports. These doors provide protection to optical equip-

ment during ascent anc are ejected prior to orbit injection of the satellite
vehicle., The struc;ure also provides'boots or other similar devices to
'seal the camera equipment from external light.

D. Passive ihermal conurol is provided (where possible) for tem-
Derature~-critical equlpment. <he external surface of the payload structure

is used for passive temperaiure convrol. 4An bptzmum absorpt1v1ty 1s pro-

vided by surface coat vings and mosaic patterns to malntaln an average .
texperature of 70 + 30 degrees Fahrernheit inside the cyl;ndrlcal sectlon

of the payload.

Parorazic Camerzs
The fundamenta]l Purpose of the J-3 Camera Subsystem is to provide extensive
stercoscezic Photographic coverage cf the ground with sufficient detail
o allow & Photecinterpreter o recognize, evaluate, and monitor selected
targets. Co“se&ae“uly, the subsysien contains certain features which are
N

desizred Specifically towards tais ernd, First, the camera uses a high

acuily lens irn such & way as to taxe advantage of
the Righ resolutica aveailable over 2 na-==ow field angle. Secondly, auxi-
~lary norizon recoxding cozeras are Zounted in a fixed relationship to

Lie panorazic cemera + “0 Provide an expeditious means for determining




ime at

which any point in the p“otographlc formau was recorded and also-the

time relatlonshlp of horizon optics €xposure to panoramic exposure.

The secondary purpose of the camera subsystem is to provide photogr«mmetric
control data having the required geometric accuracy to assist the carto-
grapher in constructing accurate terrain maps from ihe photography obtained
by the system. O0Of equal importance is the "ability to assign accurate

geodevic coordinates to the maps so constructed,

For carvographic purposes it is essential to establish the geometric

relationship between points on the film.format and correspondlng ground

points. In order to accomplish this, it is necessary to callbrate the

)

intern 1 geomeiry of the carera., This involves the use of speclal
equirmeni in pre-{light testing of the system and speclal data reductlon
{,/‘ Videl ﬁzm rd
tecrnicues, Tre calibration informztio 1 obtained from the. test§ﬂ
supplied to the cartograpnic community. Additional data are recorded on
the f£i3z during in-flight photography. These data permit the correlation
ol the PROTOZTEDLY wWiih the Previously obtained calibration information.

Thus, for évery point on the I, it is expecved that the cartographer

&L dezermine two angles, Alpha (across-track or scanning angle), and

[¢)

zeta (alo“g track angle),‘aézh—aa—rzs—aeeuraey;ei_h—apc—seeends_eaeh._

Cezere Descriztion
The cexpleie J=3 Parorazic Ce=era Subsysten consists of the following:
ST T I
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" Two identical 2l-inch focal length £/3.5 panoramic cameras, each
hav1ng two integrated 55 millimeter focal 1ength I/E.B horizon optics.
2. One auxiliary structure (supports both panoramic cameras and the
electronics packages to form the so-called camera module. )

3. One supply cassette,

L. Orne supply support structure.

>+ IWo take-up casseites, ' —

6. One intermediate roller assembly,

The panoramic cameras are positioned on the auxiliary structure in a V-

conlizuration to provide a 30 degree stereo angle. The awxiliary structure
is three-point mounted to the vehicle so that the even serial numbered
camera is located forward and views toward the rear (aft-looklng), and the

o

odd serial mumbered camera is located aft and views forward (forward~

looking). The auxiliary structure also provides the mountlng surface

for the sysiem's electronic packages. The supply cassette, which contains
the tetal filz supply for boih cémeras, is located aft of the camera
Zodule. The supply cassetie is fastened to its support structure which"
is, in turn, three-point mounted to the vehicle. Take-up A", located

in recovery venicie RV-1, and take-up 8", located in RV-2, each take up
hall of the i1z of boih ez ezeres. The intermediate roller assembly is

&vtached to the vehicle beiween take-up "B" and the camera module,

The systexz is dasically cesigred to use 2.5 mil base, 3,0 mil thick, 70 milli-
=eter, ZX 3404 film waich nas an aerial exposure index of 1. 6 ‘The supply cassett
conieins two 28-inch dizmeser spools,’ each capable of storing 16,000 ft of film,
Zackh ¢f the two take-lp MA" spools is capable of storing 8,000 feet, and each

o D RIS
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iake-up B" spool is capable of stbrihg 7756—feét of film, The system's
total film capacity, therefore, is limited by take~up "B" to 31,500 feet.,
The system may be operated with another emulsion type separately or in

combination with 340L. These other film types, thickness, approximate

aerial exposure index and sensitivity range are listed below.

Tvece Thickness (Inches) Aeriel Exposure Index Sensitivity

50-380 0.0020 3.6 Panchromatic N

S0-121 0.0036 . 18 (w/W-2E)  Color

S0-340 0.0045 . 250 Panchromatic

50-250 0.0030 . - 5. Panchromatic

S0-180 C.C036 - 18 (w/W-12) Infra-red

S0-166 C.00L5 - 8000 ASA . Panchromatic : N
(no AEI available) L eniliim

A summary. of the generai configuration and operatibnal characteristics

are included in Table II.

Cexzere Operation
The panoremic cazeras are independent and similar but are not inter-
cLangeable. ch camera consists of its own machined frame upon which
Zost ol the cazere compornents are mounted. Because some camera compo-

o the awxiliary siructure, the structure must be

£,

- - - -
Lelis eare &attacnhe

considered as an Integral pary of the panoramic camera.

The prizmaxy cozponents of tre panoramic camera, as shown in the functional

D';J

. . .
sSclheZzlic i

igare 6, are: (1) drive system, (2) 1lens, (3) scan head
essezdly, (4) drum, (5) £ilx tran 7ot mechanisms, (6) F¥C mechanism,

{7) paroramic geczetry system, and (8) the horizon optics. The actions

o Y
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" of these components are related aﬁﬁ Fimsd
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pulleys and special-function gear packages, all of which are driven from

& single camera drive motor.

The 2L-inch focal iength lens is a Petzval design consisting of five
elexents mounted within a cast magnesium cell., A sixth element, the
lield {lattener, and an exposure/filter device are mounted on the end
ol a titanium tail corne which is, in turn, secured to the lens cell at

the nodal poins,

The scan head assembly, which contains ihe s1it width and filter change
device and ihe focz plane roilers, is mounied on the end of the lens

cone., This device consists of a b‘-dlrectional, four-position slit width

changer and a two-position filier changer,

“he slit blades are drivern by a servo motor which is clutched to a»dual

potentiozeter, A norograpn for determining camera eéxposure time is shown
in Figure 8. The Jilter ard & dual Potentiometer are driven by a stepper
ZOL0Te  During the €xgosure portion of tiae scan, the focal plane rollers

<%t the film from the guide rails into the exact focal plane.,

= oxder o preveny light from envering the vehicle compartment through
iie veiicle/camera inter rlace, a drum rotates with the lens within a
neiweri of nonrovating lighi shields that nod with the drum. The drum
~isell is lignt-tighs excezi for the clear aperture end and a smaller
csering for the scan rea &ccess cover. Two formed Pieces of sheet
Zetal, which are .itached %0 the drum around its periphery, rotate inside

& ladyrinin Freveniing lighe froz entering alongside the drum. The

-,y TTIETS
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‘The drum assembly also serves as a thermal shield for the iens when the

ca.mera is inoperative. Furthermore, a series of rollers, located around
the circunference of the drum and placed parallel to the lens rotation
axis, revolve with the drum Just beneath the film~guide rails to Prevent
Jila from being pulled through the rails. These rollers do not contact
vhe film under normal ‘operation,

+

The camera film transport éystem, shown schematically in Figure 9, com-
prises an ingus mevering roller which is geared through a 99/101 percent

clutch to provide continuous input metermg at »a nominal rate. Film

"’&‘

gaicde rails gu:.de the f:.lm over the 70 degree format and .f:n.lm clamps -

SO

located at either side of the format are actua.ted during exposure. AA

{raze metering rolle- pulls one frame of exposed fi]m out of the format
area cwring the fion~exposure portion of the cycle. A shuttle mechanism
stores the extra lergth of film arising from continuous film input and
cutzut and inter—iitent fra=e mevering. The shuttle also is used to T

cenirol the 99/101 percent clutch. The complete £ilm path is shown in

Tig %0
P -\l

Zach cazerz coniains ils own FC zechanism. The FMC mechanism is com-
Prised of a caz, which. is driven by the camera drive motor, and a i‘our-bar
~IzXage waich iIs driven by the cam. The linkage is fixed at one point

Such that the aciion of the C&Z against the linkage causes the cameras to

TRANTT (DTSR S
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rock in the vehicle pitch axis.

& 7.6 percent end:.::;ﬁ in each panoramic frame with exact FMC correction.

Each panoramic camera coniains two horizon camera assemblies tha;t allow
the photogrammetrist to expeditiously determine the pitch and roll attitude
of the Panoramic camera during exposure. The horizon camera consists of

a 55 z=illineter £/4.3 lené » & between~the-lens leaf shutter, a shutter-
irip solenoid, an attenuator charge mechanism, and an assembly housing.

Tze horizon caxera assexplies are mounted on each end of the fiim trans-

- Port bridge. Tais facilitates the sharing of a common filxm supply and

Pain with the pazoramic cazera, The optical axes of the horizon lenses

-

are f.o::‘.nar.y, SuT not exacily, coplaner with the optical axis of the

panoramic camera. The horizon cameras operate with every.other
- TS L e ast PR s,;;f;r-:a T

x

T
>

cacera fraze, ) Ceee T

Tre rhorizon cazera uses an integral filter equivalent to a Wratten No.

5« The Lens provices a format of 2.1 oy 0.9 inches. The corresponding

')

hall angles are 26 and 12 cegrees, respectively. ¢

Lk

The zsrizon cezer: hou;s.i::g proviies & support structﬁre for the lens,
shutler mechanisz, lens cone » lens nood, and filter change mechanism.
The Dilier change Zechanisz, mounted in froni of the lens, consists of
& sliding filter on a'track, & drive motor, and connecting linkage. An

altemuating Silzer Zay be siid in front of the lens when films faster -

e the basie 384 are used,

A




The relationship of the exposure funcf.ibﬁsf withix; ;ihg:j"éamera are con-
irolled by series of cams.b The one revolutionper cjéle cam operates
the panoramic camera functions whiie theA one-half revolution per cycle
€42 conirols the horizon cameras, The Sequence of evenis is shown in
Figure 11,

Camera Forma:
A sketch of the camera i‘ormz;‘.t with associated data is shown in Figure 12
&3d the SL? data block format is shown in Figurel3. The relationship
ol the camera 'fornats to the ground scene is shown in Figure 14. The
usezdle pictorial area of the panoramic camera photograp}w is 29.323

inches along the £ilm major axis and, as shown, 2,147 inches across the

III for various altitudes, . " o F

= L. L S

()

55

“he photographic scale can be -approximated by using th§ nomograph in Figure - ‘
<2+ Tais chart includes the scale variation with departure from the

cenier ol the format. <he center of ferzet is denoted by a dual rail

20le as shown in enlargements Mi" and "3" on Figure 12,
g guar

The hc:-izon cezmera format includes five fiducials which register as

S.CC% ineh Giazeter ois. These cois are formed by 1.5 volt incandescent
-2T3S wiich contact print through small holes in the format frame when
e panorizic c&Zera is In the cernter of format, The fiducials are
TL=inzlly positicned to provide tae basis for a cogrdinate reference
S7svex Jor calibration. 'l*.zeki:.tersection of imaginary lines Joining
Czzosite fiducials Tepresents the origin of the coordinate systems (This"

. iiterseciion does nov represent a Photogr tric

\,"-’,".\;"') £ 7% pm, ki
N\ ClumNA G - SAS e 55
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- Panoramic Geometry

The cazere incorporates the means by which a calibration framework can
‘be developed that aliows the panorarmic Photography to be utilized for
Purposes. The Cozponents ¢ this Panoreazic geometry frame
workx internal to the camera are; (1) a series of holes Spaced at one
cenvizeter intesvals élong each film guide rail, (2) a pair of lamps
JTastened rigidiy <o the u2Per end of the lens scan arm ﬁhich Produce.
wTaces on eitner sidé ol the format'gnd vaich represent the locus of
the paik of ihe Srinciple axis of the lens, (3) a ros angle to scan
&zle calizrazicon Sysvem which, by means of 2 xenon flash triggered by
&2 optical cncoder =ounved on thre nod axis, images a series of small
dots alornz :iae edge of the format, and (&) - series of timing pulses

&lso imzged on the edge of the format to Provide a ﬁime reference, The_

locaiion of this data on the film is shown in Figure 10,

o ebtain ire =ltial celibration o< each camera, a grid which has been
VEIT eccsurazely Scrised onio a thick glass platen is éxposed ornito a
Zenik ol fi1-, Tals £i1m is then progremmed through the camera and

e atove ngtars calz Is couble €xzosed onto the grid. An accounting is
zale Jor ths Clslortisns zue o the Printing of the calibration grid,
Cimazies wizhin the camers Syztexz, arng deve;oping pbocesses. After these
&rs fac:oéed GuL, It is zessible 0 calibraie tre rail holes through the
&8 Intercecticns in such & “2y as to alow the use of the rajil holes
&3 The bazice ~J&zework actual Cseraiicn for the determination of the

- _

- ! Y - o - s
== ASRLL, anzle (since <ae ol

0.

-

w 2 S s Enaes O

is not & permanent part of the camera),
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related to the xenon flash nod-to-scan calibra-

tion dots, the relationships of nod-to-sczn angle can be determined.
The Beta angle can best be determined by & direct measurement Trom the

PG strizes whic:, define ine principel point of tie lens at &y insteant

To make proper use of the miterial Jor cariogragaic rurposes, it is also
TeCe3sary UO Lmow the attituce of the vehicle during exgosure. This

i=Jormation is proviied oy the DISIC, as described in Section IV, which

simitanecusly records siellar and terresirial imagery and therefore

allows for a determination of “he vehicle attitude at that instant. in

addizion o the internmal geoxsiry for ezch camera, it 1s necessary to

oW the relative orioniaticn of cre panoramic camera to the other, as

mounved in the vehicle. This will be established after-véhiélé instal-

lation by =eans of an external array of calibration collimators.

Tre parorazic geczeiry components record a sufficient amount o accurate

€232 con cash sanoramic S-zzme io snanle the cartographic commnity to
~« slzinz (scanning) znd 3eta (2long-track) angles with an accuracy of

<. The &tcoluie tize of exzosure with an accuracy of 2.5 milliseconds,

2 eizma. {This is Lecessery since ell the images in the panoramic
~STEAV &re noU photograzied Imultancously. )

Ze The iize of expo:ﬁ:a Te_iiive 1o another specific point on the format

S - - - .o S} ] ~ Lo} S
Wevh &L fecuracy of 1omillisecend, 3 sizza,.

- Ty
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L. The change in the nod angle of the carera, at the time of exposure

of the image roint » from a pre~determined nod angle with-an-accuracy-

ol L arc seconds y—+-sigzma.

These parameters can be ootained for each image point by making linear

Tessurenencs Lotween the imasc Point and the data which is recorded at

She edge ol the film adjacent to the format. A row of rail hole images

& sclid traces are recorded along the length of the format (scanning
direciion) av one edge of the film. At the other edge of the film, a
TOW oI rali ncle images, 2 sclid trece, a row of timing marks, and a

TOW oL ned angle dots are reco-ded.

1he reail role iZzazes are reund spots ebout 75 microns in diamever, They

£7¢ the images of 0.0015 inch diamster holes in the rails. The rails

support tne elzges of the fi’m on az arc of 70 degrees. There are 3
foles in eack rail spacec abcut 1 degree apart angularly and approxi-

-—— - - -l - Py o NS -
“vSL7 -~ ceniizmeter azart lizelrlw,
¥

The ail roles are calibrated meir: ally so that their positic;n is
“S0WL US Loout § microns, 1 sizma (4 microns in each of two orthogonali
Cireciions), so thai this information, waen usad in conjunction with
Tall dizzezer —8asurezeils, cllows determination of tre Alpha angle
sl anle) of each nole. Tao éccuracies ¢ the reil hole calibraiion
VLI sLiZhily between c&msres, bul are s:tacified in the calibration’

-~y et o 2 b Y -
SOTv Zrevicdel with cach cozera,

£}
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In eaci rail, the rail holes are exposed one at a time as the lens

rotates about its nodal point. The rail lamps are pos:itioned in such

& way that the »ail holes and the ground images are exposec simultaneously.
The zero scan angle is set arb: trarily by an additional rail hole at the

center of each qf the rails,

The solid sraces, usuelly relsrred to as the panoramic geometry traces,
&re uselul In loecatin | the principal point of the leqs.E The position of
i@ principal point must be known so that lirear measurements in the x-
direction of the film (along-track) can be correctly converted to Beta

3les. The distances of the two llght spots which produce the solid

p)

traces‘:rc: the principal point will be measured and given as x, y,

coordinates. The principal point will have (0,0) coordlnates. The s
danorazic geometry t traces are about 25 mlcrons wlde. The X, ¥» coor-

Cinates ¢ the two light spots that produce the SOlld traces will be

given with ressect to ihe Frincipal axis from measurements made on an

The nod dots zre round spots about 50 microns in diameter. They are
rrcduced by 2 segarzie sSubsysiexm consist ving of an accurate optical
3Lecler, elecizenic ciroutic en xenon Ilashiuse, two sections of
vToleel Dizer bundles, a Seveling ozticel »oup*lno, and a lens,

s

£,
Ll\ 3’/ o p

<~ 333iccl encoder is Zounied on tae nod shaft of the—camera)to measure
n:oned anle, LS cervain Iixed nad aua-; positions (every 19.78 arc

se.3%s), the ezzeder &nc I3s associated elecironics generate electrical

-
o T T OISR

O~
U

T <

c..'/'—-\./-""“‘“ -
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irigger the xenon flashiube whici flashes for 2 mi microseconds in ‘response

0 each sulse. The ligat o.g trhe xenon flashtube s >ired by ithe fiber
optics bundles ithrough the rotary opiical coupling to the scan head,
where the fiber bundle is masked excipt for a very small hole., The

;;g:.t ezerges Iroz this hole and s projected by a small lens onto the —

R X I

i ca & -

== this manmer, dots which can be identified w:.tb definite nod axgles

<T@ recexrded on tie filme The position of a nod dot along the film

~

\J7 ccoriizate o z frame’ J deoerus on the location of the scan head with

respect to the *-a;ls (in other words , t‘ze scan a.ngle) when the xenon

Iiashiube was tr: ggered. This provzdes safflclent informatlon to obtain
tie calibration ¢ ihe nod versus the scan a.noJ.e. The zero nod position
iz &rsitriryt, eand it is defirel by an add:itional nod dot generated by

clererce ouimiv of the encode:-,

The tize marks ave elongated ssous 0.005 inch wide by 0.045 inch long.
~asir main PETP052, @s part ol ihe scannir ng {function, is to facilitate
LS Jetermineiion of the tize ol exposure of the Zormat, The time marks
€niTevel Ty an esccurzie pulse zenerator (2c0 pulses per second)
WLk irizzers o reon tube. “he 1iZht of the neon tuke is focused on
03 J1lm L the sez: lens wiica focuses tihe rod dois. The time narks
SSTEAT The Litermizmesion oF tl:e vize diflerence between tha exposures

Co TWo Qifferent poinis on the Jorzzai with ex «ccuracy ol 1 milliisecond

’ . )\
S s~
\ .‘-“3..-'_,0

,.‘-/';\ .-.' e
- — —‘—-—w 60
o \J""‘ -
Nl ) ot <
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\\_.. - Data‘Displays‘
In addition to the panoramic geometry display, certain other cata appears
on the film. The vehicle clock is read out to a silicon light pulser
blcek. (SJ..P) which exposes the tizme on the film in binar:- ferm. The binary
Spov size Is aboul 0.007 inch in diameter. There are actually six columns
oZ 32 bits available, Sub only three columns of 30 binary bitc cre used as
shown In Figurs 10, Tre column umns are parallel to the edge of tae film znd
e rozd Srom left Lo rigis as seen from the side of the filn awzy from
the emulsion wien ihe SLP is on the edze o the film nearest the viewer,
The column lustherest Srom the film edge Is column nucber one, and all
50 bits are IiTuminazted to provice & rezistration for mechanical readout.

Co.umn IwWe Iresents the time work in rows 1 through 29 with the 30tk bit

— Deing the parity bit. lumn three preseats reciprocated time, again *
o .
~ wiiL the 30th bi: be:.ng the parity bit.

5 zroperiy izzze the SZP, it is necesszry to firmly clamp the film to
il Dloclk during exposure. Since ihis Iz not possible in the film format

&, toe SIP block is located on the taxe-up side of the framing roller.

“iis zeans thai any tize readcut as seen on the film is associated with
e Jollowing (nexs Zigher nusber Irame, o conversely, when ascertaining
ireéme was vaxen, it is necaessary Lo look at the SLpP
Talout Llock on the Drevious o> low r muzmbered frame.

~3virminaiion ¢l Tk :’:.:;a... cdurinz scan when the time was recorded is

/r'-tf/-r- G el
ZLC Tt onotin: vhe,zisiiion-cl a szear zulse in the 200~cycle-per-second

“0'.\ .
N Pk —

67
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'timing marks. This is a variznce on the J-1 technique where clock

interrogate wes referenced by a blanked Pulse,

J7e cazera sericl mumber 1s exposed on ihe £ilm margin o3nosite to the
dzta block as shown in Figure 12. The serial number is loczted &poro-
Cmetely 6.9 inches io tre left of format center. A cross is exposed

=L this sz Jargin at the initisties oL camera operaiions. This cross

23 piysiczlly located acjacent Lo the ca~ecra serial number, ~he—exposed _

IZageon e St o—rereES iccated af any opeiny =g—<nhe-Lfilm edge ag sn

==v ZEXSLn ol ke norizon camera Sormat contains five fiducial hole

=z3es wilch are used to reference the position of ihe principal point

of <uto-colliration of 'the horizan lens.

The riiirezic czmerz Temses &nl Lirizen cameras ape irdividually calj-
Tatal Trior o 33Ing mounicd on <re Féndorazic caxera. This individuzl
caibrazion comsists o ceterzining the Principal poiat of auto-colli-
—=3icon and wme ecuivelent Jsoal :::;th, &nd checking the lens distortion
ShirazTiristics., Sissecuens is vnls, ezzn caiera System is calibrated
<C dsfllirmize e Poeliicn & e ferizomial cameras in relatioa to ther

SESREIIIVe pancrizic camen: e « L& accwracy of these calibrations

IE grecee fo M- -—-
- seoan LN JLole L.

The O Zysnem coniiins & carvograniic Trzme camera which records terrain

wyie
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 and stellar photo aphys _ThG»'DISIGiiQﬁg‘l;S}_,e_nar Index Camera) is compri’seé%

e, v, N\ RET
- - r“\.. P N DY S
uu-(.l \‘ -‘i : -'.; . " .
h N N vl u

1§ 3

b e -
O e M s

of three czmeras: one downward looldng terrain camera and two stellax cameras
whose axes are 10° &Sove the horizontal, The DISIC inboard profile and end
view Installaticn drawing are shown in Figures 16 and 7, respectively., 4

~siing of the general C2mera design parameters is given in Table V,

The DIsSIc subsystex is designed Lo operate in conjunciion with the panoramic
cemeras, vermsd tie siive zZole, or to operate indepe:de::tly. The camers

Tunctions are controlled within the wiit znd are tize phased rather than -
s

cq.s oo . A \ . . ; a -
conirolled Troz Signals Irom the panorazic camera. Taﬁe}:g__a,.r_e_taerqi.‘ore o v_j;.e‘,

indlcations oz tie senorazic film to show DISIC operations. A4ll frams - L:“fc" ,
- e . e L o . ) . ) ¥

Crré.cilon Is accozplished Wik trie interpolaion of the binary time words A

cx ihe P&norazie, terrazin end svellar fiims, The mechanical block diagran

ihe DISIC is illustrated in Figure 18,

DISIC Operation : 15 02501975
’ 2
“he terrain czmera is preset to operave zt either 9.375,91-' 12. 5\seconds per
4
iriL8 bezel on Prerred caxera alvitude, The stelizr camera cycle pericd is
24222 seccnis durins slave operaiions (¥ode I J thus producing three steilar
-Tézes Jor eazch terrain frame at the 9.375 second period., When the DISIC is
ne indezendent moce \-bde 2) the stelier cemera operates once for each
©eITLIn Liposui. The S¥quence ol cazera events is shown in Figure 19 for

$375 csecond Terrlin cazera cycle period.
S oGiIliill view of ihe Junetional Schezatic and fi1m 3 ireading schematic

$- i€ cizer: Is shows im Tigure 20, o of tZs moiions within the cazera

- s - PRI s S TN
“TS SToLlcel Ty a o single érive

“or. Cerizin options have been incor-

b

TaTid Imto sre desizn $o increzse operational f‘.er;bility and
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Terrain Ca:nera Coverage P
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Structural Design

The maximum‘weight of the SRV is 417 pounds. Components in the capsule
and on the thrust cone are packaged to provide Space and access for
Payload components. The relative location and orientation of the pan
camera and DISIC take-up cassettes ape shown in Figure 2i, Sealing

provisions are provided for the capsule and other dev1ces as necessary

Lo protect the éxposed f{ilm during the reentry and retrieval operations.

The capsule modifications are designed to float for at least 55 hours
in the event that air retrieval is not accomplished. The sinkport
supplied with the capsule scuttles the capsule after 55 hours. Flota-
tion is designed not to exceed 85 hours maximum., The capsule is capable
of sustaining water 1mpact while suspended on the parachute under con-
ditions of a sea state of 3 with 18 knot surface winds., After water

izpact, the capsule floats and will not capsize in sea states of 3 or

hie parachute recovery subsystem effects the necessary deceleration and

stabilization of the recovery capsule during descent through the atmos-
phere. The maximunm suspended weight, excluding the parachutes, is 230
Pouncs. The desired rate of descent at 10,000 ft. above mean sea level
is less than 30 feet per second under standard atmospheric conditions,
The main parachute canopy is designed for aerial reécovery, with 90 to
230 pounds suspended weight, Maximum aerial récovery altitude is 15,0C0
fte, and maximum aircraft speed is 135 knots indicated air speed,
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Command, Control and Telemetry
All commands to initiate SRV operation are provided from the satellite
vehicle. After Separation from the pPayload, the sequence of spin,
{iring the de-boost rocket, despin, and ejection of the thrust cone,.
are controlled by a timer located on £he thrust cone. After the reentry
phase, deployment of the parachutes is initiated_by circuitry contained
within the SRV. The SRV provides a 3 channe] FM/FM telemetry systenm
for supplying key event and environﬁental data, A continuous wave
Lransmitter is provided 4s a beacon to assist in acquiring the capsule

during recovery.

Attitude Control and Propulsion

initial orientation of‘120 degrees from the local horizontal, Subsef
Guently, the SRV attitude is maintained during the retro-rocket firing

oy spin stabilization., 4 spin rate is imparted to the SRV at a nominal
viZe ol 2.3 seconds after the Séparation command. After a8 time interval
o accommodate retro-rocket firing, the SRY is despun. During the
dalance of the reeéntry phase, SRV attitude is maintained within acceptable
sitructural limits by the aerodynamic damping characteristics inherent in

the SRV design.
ihe retro-rocket provides total impulse of 10,500 1b. seconds + 3%,

Instruzentation
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Separation and reentry phases of flight. !! the orbital and

separation phases, SRV-mounted Payload components are monitored by
means of the satellite vehicle telemetry link, During the de-boost,
reeniry and recovery phases, status data and key events are transmitted

via SRV telemstry.

Electric Power
Juring on-orbit operation, power to operate the environmental heater in the
"A" SRV and in both SRV's.is provided by the satellite vehicle. The satellite
vehicle provides #éwer.to.accpmplish activation of the SRV and separation froz
its payload mount;ng structurg duriné.the de-Soost sequence. . Subsequent

operation of SRV timers, telemetry, beacon, and pyrotechnic devices are

powered by batteries contained in the SRV, .

Refrieval Aids
A flashing light, the VHF Beacon and the telemetry transmitter on the-
SRV are used for tracking during the recovery phase. The flashing
«ignht has an output of 10 lumen seconds per flash with a minimum flash
rate of 60 per minute. Minimum operating time after water impact is
<0 hours. The minimum 1ife of the beacon and batteries are also 10
dours after water impact.' In the event of failure of one (1) recovery
dattery, the remaining battery provides operation for a minimum of 5
nours. Minimug operating life of the SRV telemetry subsystem and
daiteries is 20 minutes after Separation of the SRV from the payload

out the design goal is 40 minutes,
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bt SECTION V

OPERATIONS

The Corona/J-3 System encompasses the total capability necessary to
achieve search-surveillance photography by orbiting satellite, and
includes all functional flight and ground based systems with support
personnel necessary to attain this objective.

A suzmary of the J-3 operational data is as follows:

i

active lifetime 14 days
Cazera operating altitude 80-200 N.M.
Period 88-91.3 Min.
N . *
" Perigee altitude 80-110 N.M.
inclination 60°-110°
location of perigee . 20°-60° No. Lat. Descending
3eta angles +65° to -65°
Reentry first SRV 1 to 10 days
Reentry second SRV 2 to 14 d;ys

Panoramic Camera at 90 N.M. photographic altitude:

Stereo angle ’ 30°

Scan angle 70°

Field of view 5.,12°

Cycie rate 1.5-4.5 Sec/Cycle
Maximum duty cycle 20 Min./Orbit

. o - Pan Banat e N Wt vl ]
3 - - I
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Film load per camera 15,750 Ft. / 6,000 Frames

Forward overlap | 7.6%
Swath width 130.5 N.M,
Forward coverage 8.68 N.M.
Total stereo coverage 6.3 x 106 Sq. N.M.
DISIC at 90 N.M. photographic altitude:
Terrain | Stellar
Field of view 7h° 23.5°
Cycle rate
Slave mode | 9.375 Sec/Cycle 3.125 Sec/Cycle
Alt 12.5 Sec/Cycle 3.125 Sec/Cycle
Indep. mode 9.375 Sec/Cycle 9.375 Sec/Cycie
Alt ) 12,5 Sec/Cycle | 12.5 Sec/Cycle
Maximum duty cycle L5 Min./Orbit 45 Min./Orbit
Fila loading 2,000 Ft. 2,000 Ft.
. 4,800 Frames 16,000 Frames
Coverage . 26.3 x 106 Sq. N.M.
Overlap a4

C:MUNICATIONS AND CONTROL

Cozunications and control are obtained through the use of the USAF
Satellite Control Facility (SCF) tracking, telemetry and command net
operaiing under the control of a centralized mission control center,
the Satellite Test Center (STC) » located at Sunnyvale, California.

Tracking stations of the SCF that are utilized to perform this function

are the -Tracking Station - the -Tra.cking Station

-..-g':z
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-‘racking Statidn - the -quihary Station
-a.cking Station - the - Tracking

Station -and the-:-acking Station. Other stations which nay

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 contacts is four.

The SCF is responsible for determining ephemeris data for the satellite

~vehicle immediately after orbit injection and updating the ephemeris

oy use of traciking data throughout the orbital mission, Telemetry data
concerning vehicle state-of-healih and verification of real-time
commands and prograzmed events are also obtaiped by SCF stations, and

are made available for reduction, analysis and display at the STC.

-~

Payload and satellite vehicle on-orbit functions are pre-programmed on
an orbital prograzmer tape for the desired nominal mission. Flight
aiternate stored programs for photographic operations are also provided
for selection under non-nominal orbit conditions, predicted weather
concitions, and variations in mission priorities. Adjustment of the
orbital programmer, the selection of stored programs and camera opera-
ving lunctions are provided through real-time commands based on actual
ephezeris conditions as determined from tracking data, Tracking and
cozmanding capabilities are adequate to compensate for the following -
eflects:

A« Accuracy tolerances on the orbital injection vector affecting

oroital period, eccentricity, and location of perigee.

-\ e N Sy 4] 92




B. Orbit decay with time due to atmospheric drag effects on the
satellite vehicle.
C. Apsidal rotation and nodal regression caused by the earth's

oblateness as related to the orbit plane inclination,

To synchronize the stored commands with vehicle position, the orbital
prograzmer ls adjusted by real-time command S0 that the in-track error
does not exceed 3.5 seconds of time, Accurate ephemeris data is also
provided for real-time selection of image motion compensation and

camera cycle rate, camera operating program and camera operatirg mode.
2rizary data for ephemeris prediction is obtained by the use of a PRELORT

radar and a satellite-borne transponder.

Real-time commands are limited to the periods of time when the satellite

vehicle is within communications view of the ground station,

“he primary command system for the J-3 System is the S-Band radar analog
coizand mode, which comprises 6 tones and 15 commands. Two additional
cozzand sysiems are used to augment the primary command capability,

These are the ZEKE (150 mc VHF) and ZORRO (S-Band digital). Depending
upon the command, ZEKE commands require transmission in a secure (encoded)
or a clear mode. ZORRO commands are transmitted in a secure mode,
Antennas used by SCF ground stations to transmit commands to the satellite

veiicle are as follows:
Command System

Station _ANALOG ZORRO ZEKE
Prelort Prelort Helix
Prelort Prelort Helix
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- " Prelort -7 Prelort | Crossed~Yagi

Prelort Prelort Helix

- Prelort Prelort Crossed-Yagi

Prelort Prelort Crossed-Yagi

At appropriate times following completion of the orbital missions, the
reentry vehicles are Separated and ejected from orbit using their own
de-boost propulsion capability to impact in the selected retrieval area,
“he primary impact area is a broad ocean area within the WIR, located
detween 10° and 26° N, Latitude, and 145° to 172¢ W. Longitude., The
rozinal izpact latitude is 24° N. Retrieval is accomplished by air
Técovery as the primary Tode, or by water recovery in the event that

air retrieval is not accomplished. The STC computes impact predictions
for use in commanding de-boost of the SRV's,‘and for deployment planning

by the recovery forces.

Under normal operating conditions, vehicle and Payload commands specified
for the flight are implemented by the Flight Test Field Director (FTFD),
Air Force Satellite Control Facility (AFSCF) on direction by the-
Prograx Directorate for the vehicle and the Payload Sub-Assembly Project

ilice (PSAPO) for the payload. In the case of abnormal flight conditions
or anozalies of the vehicle and/or Payload, commands are subject to
review, approval and control of the-gram Directorate,

Vehicle commands transzitted by the SCF are based upon ephemeris
cata obtained and reduced by equipment presently in use in the SCF.

Payioad cozzand is based on the Payload data available generated by the
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PRE-MISSION OPERATIONS

A mission is scheduled by the—approximately

provides a list of inclination angles, that can be flown, to the

-ua.lly four or five in number. Along with each case is an indication
of the weight limitations and the possible days on orbit for each. -
examines each of the cases and evaluates each against the Intelligence

Requirements, the forecast weather conditions, the area coverage capability,

and the sun angle characteristics of each. The inclination angle selected

is then sent to-

In addition to the inclination angle selection, the launch window
Tust be selected. To do this,.ceives the launch window limits for
the vehicle from-nd the launch window limitations on the Payload

(pan camera and stellar index camera) from APF (Advanced Projects Facilities 3

Palo Alto). -then reviews these and picks the optimum (best lighting
condition) and specifies the launch window and the recommended launch tipe.

After the orbit and launch time have been established,- is
responsible for generating the camers brogram options to be used for the
Tligat. The CORONA system r:equires all the possible payload command options
oe loaded into the vehicle prior to launch.

Toe CORONA targeting requirements are specified to.by the Photo
Working Group Cozmmittee of COMIREX. It includes the Priorities for the
area search requireme_nts and priorities for mapping/ charting holiday areas
25 provided by DIA through the Army Map Service. The target deck ineludes

the nigh priority search complexes (usually 15-50 in number).

These are
95
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designated as priority l's and the balance of the target deck is made a
iower priority.

There are nine different camera program options that can be specified.

Tne basic objective used in selecting the program options is to plan the
camera on-off sequencing in the different programs to provide ovtimum
Tiexibility on each orbit. In order to support the-in defir:ing the
camera program options, the Central Intelligence Agency (CIA) provides
computer support to the-for this initial programming. They provide
to and APF a mission profile entitled GENIE, a program listing
(camera off and on) and a target acquisition list. This information is
transmitted to thefffat launch minus 9 days, at which time @Jedits the
camera program (as generated by the CIA computer) for intelligence

coverage, and transmits the program changes to APF. APF checks the original

program and the added changes to insure compatibility with vehicle
casability. If any changes are required, APF will transmit these to the

ror their review. At launch minus 3 days, APF cuts the camera progran
tape and transnmits a mission program consumption listing for each possible
cemera operation to- Weather Central, and the CIA.

CN On3IT OPERATIONS

The- is responsible for selecting the CORONA camera program
option for each rev. The object in this selection is to effectively
manage the mission film usage in order to optimize intelligence collection
over the anticipated days on orbit. Prior to each vehicle load, the

receives a weather forecast for the revs under consideration. This
information, along with current mission coverage, is used to assist in
selecting the program optlon that will allow the camera to operate only
cver those areas for which photographs are desired. Once the progranm
oTtlon has been selected, theisends the message to APF and the STC.
Tne APr translates the message into vehicle language, and the STC has the
primary responsibility for transmitting the commands to the vehicle.

ZAUNCE OPERATIONS

Program-vehicles are launched from Vandenberg AFB. Launch opera-
ticns are under the cognizance of the 6595th Aerospace Test Wing. The
foilowing iaunch facilities are used to assemble, check out, and launch
tne SLV-2G/SS-01B boost vehicle:

Space Launch Complex (SLC)-1 East Pad

Space Launch Complex (SLC)-3 West Pad
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Progra.m-operations are supported by the Western Test Range (WTR) in
aréa.s of range safety, collection of down -range telemetry data, surface
recovery ships and range interference control. Upon request » & ship a.nd/
or aircraft is made available for collection of down-range telemetry
data which is not within reception range of a land-based station.
The maximum launch rate is two per calendar month, with an expected

SEWNTO
nezRal launch rate of,{ ten per year. A turn-around time of 1k days from
launch to launch for any given launch pad is desired. Additionally, a
provisional capability exists to hold a Program-launch vehicle in a
state of readiness for extended periods of time, up to 20 days, with
accepted degradation in performance and reliability so that launch can
be accomplished within 2K hours when 50 directed. The system goal for
successfully a.cconq:lisliihg .the initial countdown and launch within the
window is a 70% probability of success, The mission to be flown by this
standby vehicle remains fixed throughout the standby period. When this
requirement is in effect, maintenance for this particular vehicle and ground
equipment is scheduled and performed in sucﬁ & manner as to not invalidate
the ability to launch within 24 hours. If the situation arises thé.t this
vehicle must be demated, an alternate vehicle and launch Pad is phased
into the standby status, provided that the particular requirement is still
in effect. Although the standby vehicle is given highest priority at the
tize its launch is directed, the capability to check out and launch Program
-vehicles from the remaining assigned pad is not impaired during the
standby period.
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Fin&l. checkout, loading, a.nd‘ma.:bing of the pa.ylos.d equipment to the
satellite vehicle 1s performed under c.onciitions of the strictest security.
Appropriate facilities: and personnel are provided to ensure that the
nature of the equipmen:b or program mission is not revealed to any
unauthorized individual during the preparations for » and conduct of,

the launch operation.

ON ORBIT OPERATIONS

ne-is responsible for selecting the CORONA camera program option
fo:-r each rev.. The object in this selection is to effectively manage the
f:.lm usage. Prior to each vehicle load, the-receives a weather fore-
cast for the revs under consideration. This information, along with ' —
current mission coverage, is used to assist in selecting the program option
that will allow the camera, as much as possible, to operate only over
those areas for which photographs are desired. Once the pProgram option
has been selected, the -sends the message to APF and the STC. The APF has
the primary responsibility for translating the message into vehicle language,
and the STC has the primary responsibility for transmitting the commands to
the vehicle although as a safety precaution they chsck each other.

RECOVERY OPERATIONS ~

The satellite vehicle recovery subsystem provides a- capabll:.ty for
recovery on any day following liftoff. The comma.nd. to initiate recovery
is given from stations of the SCF.

The recovery sequence is divided into two phases: reentry and recovery.
The reentry phase starts with the initiation of a programmed command.
Following this command, the SRV beacon and telemetry is turned on to permit

detection, tracking and data recording of the reentry sequence.

8
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The satellite vehicle is piiched over a nominal 120 degrees from the
local horizontal, the film cut, the SRV sealed, and the SRV separated
from the satellite vehicle. De-boost is achieved by means of spin jets,
a retro-rocket, and de-spin Jets. Immediately after de-spin, the thrust
cone (mountlng platform for the rocket and spin system),is separated
from the reentry vehicle. The recovery phase consists of the deployment
ol the parachute system, ejection of the ablative shield, and activation

of a flashing light at approximately 50,000 to 60,000 feet.

The recovery force consists of aerial recovery aircraft eéuipped with
electronic detection and direction-finding equipment. A minimum of
three C-130 type aircréft are normallj'deployed in a North to South
direction in accordancée with the impact prediction provided by STC.

The aircraft are equ;pped with special air retrieval gear to snare and
secure the capsule/chute during its descent. The recovery force also
ezploys surface vessels with tracking/airection—finding equipment and
helicopters to retrieve a capsule that impacts the sea. Additional
Support is rendered by Air Rescue Aircraft with para-rescue capability,
weaiher reconnaissance aircraft, and land-based helicopters for sea

sur{ace recovery.

“wo SRV's are carried by each satellite vehicle. Recovery of the first
SRV is accomplished in from one to ten (10) days after launch and the
second SRV is recovered in {from two to fourteen (1) days after launch.
iv is required thai the WIR ships be on statlon during both the first

and second active permods of satellite vehicle operation, Each active

-.V; \'.IU—AI"-J.UQO-- U
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- period is normally of seven days duration, however, a capability exists
to cut the film in the "A" SRV and continue the mission in the mpn mode

with subsequent man recovery at a later time,

Communications channels exist between all ajr and surface units of the
recovery forces. Communi cations between the units of the recovery forces
and the STC are provided to enable monitoring of all pertinent phases

of the Treécovery operations eéssentially in real-time,

Recovery force operations and specific deployment for each mission are
under the jurisdiction of tﬁe AFSCF Recovery Control Group (RcG),
Honolulu, Hawaii, logistic Support is rendered by Pacifiec Air Forces
Base Command (PACAFBASECOM). Overall responsibility for recovery
operations rests with the AFSCF, Sunnyvale, California,

Subsequent to Tecovery, capsule handling and disposition is in accordance
with the directives of the Speéial Projects Directorate (SPD). Until
such time as ihe designated courier is able to assume Physical custody,
the Commander, AFSCF-RCC is reésponsible for the capsule's physical and
security saleguarding per designation by the Commander AFSCF. Upon
assuming physical custody, the courier is responsible for capsule
handling and Security during transportation ang delivery to the desig-

raved processing center,

¥2SsIox CEARACTERISTICS

~&unch Peaction Time
00 .o e

Launch Reaction Tige is defined as the time SPan necessary to complete
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all
the

pre-launch preparations and accomplish the launch, starting from

time a particular mission is defined by the Special Projectsl

Directorate. For the SLV-2G/55-01B vehicles the following items require

hardware setting or other action between R-8 and launch based on mission

4

“peculiarities and the launch pad used.

1.
for
2.
3.
L.
5e
e
7e
8.
9.
10.

Satellite vehicle and Payload fairing paint pattern application
thermal control as required by sun angle predictions.

Satellite vehicle recovery timer and/or Lifeboat timer.
Satellite vehicle velocity meter and radio guidance antenna.
Satellite vehicle orbitall programmer.

Stage I Booster autopilot programmer.

Ground Command Guidance Cc;mputer. N

Battery and control gas loading. S

Range safety flight data. . ' '
Solid motor drop time. |

Payload delay settings.,

Preparatory work to Support readiness of the above items involves tra-

Jectory computations and data exchanges between pParticipating contracto;s

which normally require lead times from launch of 8 days. This assumes

- as the standard aft payload configuration. Any special
research payload may require additional programming preparation.

Prograz -unches using the SLV-2G/SS-01B vehicles will be conducted

Srom VAFB. WIR facilities are used for’ tracking, telemetry, range safety,

and

range irequency interference control.
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| o The leunch azimuth is compatible ' - -h orbit inel: ion rcc .rements and
range safety restrictions. For ir ions belc -proxizatelvr 3
degrees, a yaw (dog-leg), maneuver is sired be: 3 0l range oioiur
limitations on launch a.zimiih. Hence T traje -5 wailch requirs
orbit inclination angles of less the. degrees. * dog-leg maneuver
is accomplished afte. =™- == -+ - "inge I has passed the

critical range safety boundary.

The launch window ‘is normally not less than pl: 4 minus one half
hour about the optimum launch time. The optimuz _«unch time is com-
pxited for each flight on the basis of required gro\.md search area
lighting conditions and vehicle thermal considerations. Within the
above constraints, the launch time and window may be varied to obta.:m

the best thermal enviromment in-orbit for payload and satellite

vehicle temerature-sensitlve equipment and horizon sensor ascent look

angle, . ._)

ascent sequence of eveats for a itypical Program.mission is as
follows. This sequence is representative of a 90 degree inclination

Tbit with injection at 100 nautical miles altitude and a period of 92

mirutes.

Evert Time (Sec) Down-Range Distance (N.M.)
Launch 0 0
Solid Motor Burnout 40 : : 31
Solid Motor Separation 102 9.8
Booster Xain Engine Cutoff 218 123.7

. Vernier Engine Cutoff 227

o e A, TN TS 102
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Booster Separation 231 168.0
Optical Door Ejection 233.5

Stage II Engine Ignition 240.5 170.5
Solid Motor Impact  369.76 21.78
Booster Impact ' 642.8 813.85
Stage II Engine Cutoff 483 869

(orbit injection)

Orbital Elements

For a particular flight the orbit parameters are specified on the basis

of payload search area considerations and performance available from

the

launch vehicle subsystem. Parameters of primary importance are the

orbital period, perigee altitude location' of perlgee and orbital 1ncll->

nation usually in the aforementioned order, ﬂu:c:ase=the=§atettrte

vehlc+e<:2=nxe:£lyh#he—dqgiggg;gndunaltfacRFwi€H=§petified-synbhponiﬁatéxkq
’Ehe appropriate orbital period is generally attained by selection of the

roper oroit eccentricity.

“ith the SLV-2G/S5-01B Booster vehicles, the system is capable of a

range ol missions with orbital parameters within the following limits:

-
P

2.

3.
Ivo

£ aN e

Range of orbit inclinations:
(Most probable inclinationss:
Range of perigee altitude:

(Most probable perigee altitude:

Range of orbital veriod:

Range of perigee lccation:
g

(Most probable perigee location:

T TRANRAY 1C3

sSen

——
Q/-—-:\/-t—h—: -

60° to 140°

65° to 110°)

80 to 200 N.M.

80 to 110 N.M.)

88 to 91.5 Min.

90° N. to 90° S. Latitude

20° N. to 60° N. Latitude)
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Vehicle structural’limitaﬂions may preclude flying all possible combina-
tions of the abové parameters. Hence, at inclinations below 88 degrees,
the.injection altitude is the lowest value compatible with SLV-2G/55-01B
structural capabilities. Mission duration is depgnﬁent upon the orbit

inclination and perigee altitude selected,

Nomiﬁal mission duration is 14 days of active operation. For any par-:
ticular mission, the number of days dufation is compatible with the
orbit parameters required and the system orbital weight capability,
Estigated mission duration'capabilities as a function of orbital para-
meters for the J=3 System configurationAare pPresented in Figure 28,

Figure 29 is a typical'preliminary performance capability chart using

data Obtained from Figtlz‘e 28. . E ‘:::;:—-. ‘:;:;;i

Drag Make-Up ~ o T

Orbit susienance and orbit maneuvering.contfol are not required provided
that missioﬁ requirements for orbii plane inclination are achieved and
that ground track Synchronization can be maintained for the specified
mission duration., For inclinations betwéen 70 and 91 degrees, mission

requirements can be satisfied by flying the longer period orbits of

* @pproximately 91 minutes (Vestward closure) without a need for sustaining

the satdlite vehicle's orbital velocity. The eccentricity of these
orbits tends to minim:ze the effects of atmospheric drag while maintaining
an acceptable perigee altitude and location for payload operation. The

operaiing regime of inclinations greater than 91 degrees with near-circular
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(low eccentricity) orbits of approximately 100 nautical miles offers
pPayload advantages of improved scale, more constant compensatioﬂ of
image motion, and increased opportunities for payload operation on
Northbound as well as Southbound passes. The desired synchronization
can be attained by {lying the shorter period orbits (Eastward closure),
However, a satellite vehicle orbiting at these lower altitudes is
noticeably affected by the atmospheric environment and may require an
orbit sustenance capability to make.up the velocity decrement caused

by drag. Requirements for drag make-up provisions assure a 90.0 percent
prooability that the satellite vehicle altitude does not decrease below

80 nautical miles during the active mission phases,

The orbit adjust uses small solid rocket motors that may be fired in
the boost or de-boost direction. To achieve a de-boost capability,
the vehicle is pitched to align the thrust axis in the required direction.

These rocket motors have a nominal impulse of 2250 pound second per rocket.

Orbit Envirorment

During orbital flight, the satllite vehicle is subjected to an environment

consisiing primarily of the following:

as Vacuuz: 1x 10—8 ma. of Mercury

B. Solar radiation: ' LL5 BTU/ftzhr (nominal)

C. ZEarth shine: 68.7 BTU/ftzhr (nominal ) |

D. ZEarth albedo: 35% of the solar energy (nominal)

Z. NMagnetic field: 560 milliguass at the poles to 280 mg

at equator for an altitude of 125 N.M.
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F. Atmospleric density: The Lockheed-Jacchia op the LDENSITY

o N e AR iy

atmosphere models shall be used,

For the orbits flown in performing the -stem mission, the effects

oi micrometeoroids and ionizing radiation can be considered negligible.

- :
Zohemeris N
=TS

Ephexerides are determired at the STC using tracking data gathered by

the satell‘ue vehicle and Payload. The orbltal period, perigee

\]

f

ititude, argument of perlgee, orbit eccentricity and probable errors in
these paraszeters are vital to proper adjustment of programmed commands
during the mission. The ephemeris is used for computation of acqulsltlon

— data, optimization of the mission, selection of real-time commands fbr —
Payload functions, impact prediction, post-flight data\correlation,
flight evaluation and other such activities coincident with adequate
progran support. Ephemeris prediction capability accounts for such
lactors as geopotential harmonics through the fourth order and a seventh
parazeter fit for average drag determination. Satellite spatial position
e€rrors on-orbit for Photographic cormand selection are known, after
sulflicient target acquisitions, to: |

ae  F4.0 N.M. in-track

B. #1.0 X.M. cross-track

Co "':_005 x.xo in-altitude
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De-boost and Reentry

De-boost and reentryis achievable on either North to South or Southto
North passes over the Hawaiian récovery area by use of the satelllte
vehicle primary guidance and control subsystem. Normally, recovery
is effected on North to South passes only, with South to North passes
utilized for emergency. A backup attitude control capability is pro-
vided in the satellite vehicle which will allow at least one recovery—

on the North to South passes if the primary subsystem should fail,

The prizary latitude for the Hawaii récovery zone is 24 degrees North

on North to South and 18 degrees North for South to North passes.,

Reeniry izpact dispersions are influenced by the follow:mg pr:.mary

=y >t ews
L= - R b

error sources: 7 i
1. Satellite vehicle aﬁtitude and attitude rateé at 'feentry véhici‘e'
separation.
2. Reentry vehicle attitude and attitude rates after separation and
during spin-up and re..ro-rocket impulse,

3. Reeniry vehnicle static and dynamic ba.lance.
ke Reiro-rocket impulse tolerance.
5. Ur.cértai::ty of orbit parazmeters at time of reentry vehicle separation.
6. Eveni timing errors.,
7. Uncertainties in actual ballistic parameter, atniospheric density and
surlace winds. -
Tae following precicted impact dispersions due to the above error sources
are representative of a typical Program'ission:

—_0 - e
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Eccentricity 0.022 .
Period 91.06 Min,
Guidance & Control Disversions (N.M.)
Subsvstem Direction Un-Range  Down-Range Cross-Rangze
Primary Ntos 73 _ ‘>102 + 10
Primary S to N L1 200 + 16
Back-Up Ntos ~ 104 176 +13

Abort of the launch or ihe orbival phases of the nission does not cause

the nature of rmission cdjectives to be revealed 10 unauthorized persons.,

-~

In the event of an aboried launch, provisions are made to cover payload

equipment under an ropriate securit coenditicns. Similar] in the case
’y Py 2

Fy

01 a catastrophic malfunciion luring beester ascent, a strict accounting

is made ol payload ecuipzent salvage and/or disposition. In the event

.

an oroital phase aoort, the payload :s recovered, if possible. If

Tecovery cannot be eilected, a self-contained SIV timer is started with

the receipt of the first Tecovery command (AR). The normal reverse

thrust is not perlorzec, bui recovery lunctions such as thrust cone ,

3 oo

eject, ablative shell o3 and parachute deployment are initiated at a
later itize than wowld be rperforzed in a rnormazl recovery. Since these

w
évenis occur in-orbit, the subseguent SV reeniry due to drag.£hoi: cause

“he SRV (with paylcad) to break up.
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A.C. Alternating Current
AFSCF Air Force Satellite Control Facility
AMS Army Map Service =
ARM First Recovery Commang -
tt Attitude
Aux | Awdliary
BTL Bell Telephone Laboratories
cps ., Cycles Per Second
D.C. . Direct Current ’
deg Degree
DISIc Dual Stellar Index Camera
DNMS Drag Make-up Systenm
DU Drag Make-up
X Eastman Kodak
N Srequency Modulation
e Forward Motion Compensation

-t Feet

SRR,

k. Altitude

E.Q. "~ Horizon Optic

IF Inierzediate Frequency

= Izage Motion Compensation

IRTNA inhibited Red Fuming Nitric Acid
RIG Inter Range Instrumentation Group
/B Lifeboat
- 2D Pound

Zax Maximum

X=30 Main Zngine Cutosls

=in Minimur
oM. Nautical ¥ile .
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sec.
SL
SLC-1-Z
SLC=3-W
SiP

v
SR
SS

[an¥al

e

SV

TIM, T/M
TT&C

UDMH
ULF

v
V/n
Vi3

VED

w/o
WIR

Port
Pulse Duration Modulation
Pressure Make-Up Unit

Payload Sub Assembly Project Office

Radio Frecuency
Root-lean-Squared
Root-Sum-Squared

Starboard

Second

Sea Level

Space Launch Comnlex - l - East Pad

Space Launch Complex - 3 - West Pad
Silicon Light Pulser

Standard Launch Vehicle

Satellite Recovery Vehicle
tandard Stage

Satellite Test Center

Satellite Vehicle

Telemetry

Telemetry, Tracking and Coxmnand

Unsymmetrical Dimethylhydrazine
Ultra High Frequency

Vehicle Velocity
Ratio ol Velocity to Altitude
Vandenberg Air Force Base

Vei High Frequenci

Without
Western Test Range
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