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OPERATIONAL AEROSPACE GROUND EQUIPMENT (AGE)
SYSTEM SPECIFICATION

1. SCOPE

1.1 PURPOSE

This System Specification is intended to describe, in a chronological sequence, AGE
requirements in support of the Satellite Vehicle (SV) system from factory to launch. It
further is intended to provide a general system background for all AGE end items in their
proper interface relationship with the SV at the various field site locations. This gpecifi-
cation and the Aerospace Ground Equipment List (Figure "A" List) Document No, 628D340,
supplement each other and are to be used concurrently. (The Figure "A" List provides a

. more detailed physical equipment description of each AGE end item.)

This revision incorporates the requirements for all modified and/or new AGE which support
the Back-up Stabilization Subsystem (BUSS) and the Block II design concept of the 206

Program.

1.2 FUNCTIONS

The AGE system performs all of the functions necessary to:

a. Ship the Satellite Vehicle (SV) from the factory to the launch base.

b. Perform all subsystem and systems level testing on the SV in the Missile Assembly
Building (MAB), the Magnetometer Checkout Building (MCB), and the Vehicle
Support Building (VSB).

¢. Handle the SV in various stages of assembly, testing, servicing, and mating
operations at all field facilities.,

i d. Weigh, balance, and align the SV,

1-1
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e. Perform all servicing operations on the 8V, including cooling, propellant loading,
and high pressure gas loading.

f. Participate in systems verification tests conducted at the MAB and the PAD.

g. Participate in pre-countdown checkout and terminal countdown.

1.2 EXCLUSIONS
This specification does not cover AGE for on-orbit and retrieval operations.

requirements for these operations are covered by separate documents.

1.4 GLOSSARY

The following abbreviations are used consistantly throughout this specification as well as in

other AGE documents., Their meanings are as follows:

a. AGE
b. BUSS
c CG
d. CSG
e. EMI
f. GPU
g 1P

h., IR

i. LOB
j. 1B
k. MAB

Aerospace Ground Equipment
Back-up Stabilization Subsystem
Center of Gravity

Command Signal Generator
Electromagnetic Interference
Ground Power Unit

Inertial Platform

Infra Red

Launch Operations Building
Launch and Service Building

Missile Assembly Building

Approved for Release: 2024/01/30 C05099023
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MCB
oc/v
PAD
RAGS
R/V
SIGME
SR/V
S/s

SV
TARS
TLM
VERLORT

VSB
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Mangetometer Checkout Building
Orbital Control Vehicle

Launch Pad

Rate Gyro Syétem

Re-entry Vehicle (also SR/V)
Satellite Instrumentation Ground Monitoring Equipment
Satellite Re~entry Vehicle (also R/V)
Subsystem

Satellite Vehicle

Two Axis Reference System
Telemetry

Very Long Range Tracking Radar

Vehicle Support Building

Approved for Release: 2024/01/30 C05099023
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2. DESIGN CRITERIA

Development of the operational AGE system is based on the following military and contractor

specifications, operational data, and planning documents.,

2.1 APPROPRIATE SPECIFICATIONS

The military and contractor specifications specifically applicable to AGE include:

2.1.1 Military Specifications

MIL-S~-8512 Support Equipment, Aeronautical, Special General Specification for

*MIL-R-27542 Reliability Program Requirements, for Aerospace Systems,
Subsystems and Equipment

MIL-T-8191 Test and Checkout Equipment, Guided Missile Weapon Systems,
General Specification for

*MIL-I-26600 Interference Control Requirements, Aeronautical Equipment

*MIL-E~5272C Environmental Testing, Aeronautical and Associated Equipment,
General Specification for

MII-E-4970 Environmental Testing, Ground Support Equipment, General
Specification for

*MIL-S-6644A Specifications, Equipment, Contractor Prepared, Instructions
for the Preparation of

*NOTE: All documents preceded by an asterisk (*) are compliance documents in the
206 Work Specification.

** NOTE: All documents preceded by a double asterisk (**) are guide documents in
the 206 Work Specification.
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MIL-M-8090D Mobility Requirements, Ground Support Equipment, General
Specification for

*MIL~-D-70327 Drawing, Engineering and Associated Lists, Military
Specification for

*k MIL-A-8421D Air Transportability Requirements, General Specification for

*MIL-E-6051C Electrical-Electronic System Compatibility and Interference
Control Requirements

*MIL~R-26667A Reliability and Longevity Requirements, Electrical Edquipment,
General Specification for

*MIL-W-9411A Weapon Systems, Aeronautical, General Specification for
*MIL-STD-803 Human Engineering Criteria for Aircraft, Missile and Space
. Systems Ground Support Equipment
*MIL-E~-8189B Electronic Equipment, Guided Missiles, General Specification for
**MIL-STD-129C Military Standard Marking for Shipment and Storage
**MIL~-P-116C Preservation Methods

2.1.2 Contractor Specifications

SV5-4378 System Design Specification

SVS-4379 GE External and Internal Environmental Design Criteria

SV5-3959 GE-LMSC Interface Specification

SVS-4380 Acceptance Specifications, In House

SVS-4381 Acceptance Specification, Field

SVS-5013 Pt. Arguello Launch Complex II - Interface Specification
‘ SVS-4364 Electromagnetic Interference (EMI) Testing Specification

2-2
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2.1.3 Air Force Publications

SSZXK-37 Program 206 Work Specification - Rev 1 to Exhibit A
ARDC Manual 80-5  Handbook of Instructions for Ground Equipment Designers

ARDC Manual 80-6  Handbook of Instructions for Aircraft Ground Support
Equipment Designers

SACM 136-4 Ammunition and Explosives Storage and Handling Criteria
T, O, 11A-1-40 Ordnance Safety Manual
IMDM 58-2 Guided Missile Safety

**USAF Specification  Reliability Monitoring Program Bulletin 506

. *T. O, 00-25-223 Integrated Pressure Systems and Components

2.1.4 Contractor Publications

625D362 Program 206 Program Plan

638D4664 AGE Development and Test Program Plan
62SD340 AGE (Figure "A'") List

62SD422 Facilities Criteria, MAB

62SD120 Facilities Criteria, VSB

63SD4778 Facilities Criteria, MCB

2.2 APPLICABLE OPERATIONAL DATA
Operational data applicable to AGE include:

Do
i
jon

Approved for Release: 2024/01/30 C05099023




€05099023 Approved for Release: 2024/01/30 C05099023

SVS 3954 Rev C

2,2,1 Mission

The mission of the Program 206 shall be to orbit, track and retrieve a satellite. The total
flight system shall comprise an Atlas D, an Agena D, and an orbiting SV. The reference
nominal orbit shall be 115 nautical miles, 95 degrees inclination with allowable altitude
variations of +5 nautical miles. The orbit life shall be five days maximum after which

retrieval of the Forward Section (R/V) capsule shall occur.

2.2.2 Operational Field Sites

The operational field sites shall include: a Missile Assembly Building (MAB) and a
Magnetometer Checkout Building (MCB) at Vandenberg Air Force Base, California; a
Launch Complex at Pt. Arguello, California; and a Satellite Test Annex at Sunnyvale,

California.

2.2.2,1 The MAB - (Bee figure 2-1 and figure 2-2)
The SV shall first be received and inspected at the MAB where it shall undergo subsystem
and system testing, pneumatic checks, measurement of mass properties, and preparation

for transport to the MCB.

2.2,2.2 The MCB
The SV shall undergo magnetometer compensation and calibration at the MCB after which

it shall be prepared for transport to the Launch Complex.

2.2,2.3 The Launch Complex - (See figure 2-3)

The Launch Complex shall consist primarily of a launch pad (PAD), a Launch and Service
Building (ISB), a Launch Operations Building (LOB), and a Vehicle Support Building (VSB).
The Launch Complex shall be located at Pt. Arguello, approximately 16 miles from the MAB.

2-4
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2.2.3 Tracking Stations

VERLORT tracking sites shall be located at Kodiak, Vandenberg, Hawaii, New Hampshire,
Thule, and Annette. The tracking station at Thule shall be used for re-entry and deboost
tracking. In addition, a rate beacon shall be tracked from Vandenberg, New Hampshire,

Hawaii, and Annette.

2.2.4 Recovery Area

Retrieval of the recovery capsule of the re-entry vehicle shall be accomplished by air

snatch or water recovery somewhere in the Hawaiian Island area.

2.2,5 Operational Activities

The complete flight system, consisting of an Atlas D, an Agena D, and the SV shall be

assembled at the PAD. System tests, to verify mechanical and electrical compatibility of
the flight configuration, and simulated flight tests shall be performed for final acceptance
as well as to demonstrate effectiveness of crew, equipment and procedures in the perfor-

mance of the launch countdown.

High pressure gases shall be loaded at the VSB prior to final mating. After installation of
pyrotechnics, the SV shall undergo a final confidence test. Propellant loading, at the PAD,
shall be controlled from the LSB. Final countdown and launch shall occur at the PAD and

shall be monitored and controlled from the LOB.
The tracking stations shall serve as the remote control and monitor links between the
airborne satellite and the Satellite Test Annex. The tracking station located at Vandenberg

(VAFB) shall participate in systems test of the SV at the PAD and in the final countdown
where the initial flight program shall be loaded,

2-8
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The 6595th Test Wing shall be responsible for the complete operation at Vandenberg.
GE-MSD shall be the test conductor for the MAB and shall support the 6595th Test Wing in
all other operations. The 6595th Test Wing shall observe the performance of all tests and

accept the SV after completion of systems test at the PAD.

2.3 ITEMIZED ASSUMPTIONS
The following assumptions are made by General Electric Company in developing the AGE

System Specification,

2.3.1 RF Radiation Restrictions

Maximum field strength restrictions imposed on closed loop radiating systems during
munscheduled air time operation at the Pacific Missile Range (PMR) are assumed as 300

microvolts per meter, measured at 100 feet from the source of radiation.

2.3.2 Launch Complex Open Loop Testing

System testing at the PAD, including simulated flight tests, shall be accomplished open
loop during scheduled air time with antenna elements radiating into unrestricted space.
The capability to conduct system testing in a closed loop configuration, via hardline tele-

metry, shall also exist.

2.3.3 High Pressure Pneumatic Tesfing

During ‘all tests which involve pressurizing the pneumatic systems of the vehicle, pressure
levels shall not exceed 10% above operating pressures. High pressure tests shall only be

conducted in a special test cell at the MAB or at the VSB.

2.4 FACILITIES CRITERIA

The following facilities criteria are applicable to AGE:
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2.4.1 Missile Assembly Building (MAB)

Facilities requirements for the MAB are defined in GE publication 628D4224, "Facilities
Criteria, Missile Assembly Building, AF04(695)-76."

2.4,2 Magnetometer Checkout Building (MCB)

The MCB shall consist of a structure located at Vandenberg AFB of adequate dimensions to
allow the complete SV to be rotated about its yaw axis 36000 It shall require a minimum
clear radius of 11 feet from the center of the building with a minimum rocof height of 10
feet. In addition, at least 75 foot candles of illumination shall be provided in all work
areas; space heaters shall be provided to heat the building to 4 minimum of +650 Farenheit;

and three 30 ampere, 120 vdc single phase power circuits shall be provided.

To permit crane transfer of the SV from the transporter to the compass rose turntable and
non-magnetic supports with the building, a roof opening shall be provided of at least 20
feet in length and 10 feet in width with provisions for closing and sealing the opening against

the weather.

2.4,3 Vehicle Support Building (VSB)

Facilities requirements for the VSB are defined in GE publication 628D120, ''Facilities

Criteria, Vehicle Support Building, Program 206, "

2.5 FACILITIES DEFINITIONS

The following facilities are designated areas in which AGE is required.

2.5.1 Missile Assembly Building (MAB)

That building located at Vandenberg AFDB, California, in which the 8V shall be received,

disassembled, tested, serviced, and assembled prior to being transported to the MCB,

2-10
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2.5.2 Magnetometer Checkout Building (MCB)

That building located at Vandenberg AFB, California, in which the SV flight magnetometer
shall be compensated and calibrated prior to shipment to the Launch Complex for PAD

validation testing.

2.5.3 Vehicle Support Building (VSB)

That building located at the Launch Complex, Pt. Arguello, (PALC-2), California, in which
the SV propulsion system shall be passivated; pneumatics systems pressurized, live pyros
and flight batteries installed, and all other final preparation made before transporting the

SV to the PAD for final mating prior to flight.

2.5.4 Launch Operation Building (LOB)

That building located at the Launch Complex, Pt. Arguello, California, approximately 1500
feet from the PAD in which shall be located the equipment for monitoring and controlling the
missile and for initiating the flight. This building shall be manned during terminal count-

down and flight.

2.5.5 Launch and Service Building (ISB)

That building located at the Launch Complex, Pt. Arguello, California, adjacent to the gantry
where equipment for final flight preparation shall be manned until gantry pull-back. Equip-
ment for relaying information between the LOB and the missile shall also be located in the

1SB. APersonnel shall not be allowed in the LSB after gantry pull-back.

2-11
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3 REQUIREMENTS

3.1 AEROSPACE GROUND EQUIPMENT SYSTEM SUMMARY
The design of AGE has been determined by the external configuration and inboard profile of
the Satellite Vehicle (SV).

3.1.1 General Description of Airborne System

The external configuration and inboard profile of the SV is shown in Figure 3-1 and shall

include the following three major structural subassemblies.
a. Forward Section (R/V) - Sta. 18.98 - 46.43
b. Adapter Section - Sta. 46.43 - 83, 38

c. Orbital Control Vehicle (OC/V) - Sta. 83.38 -~ 234. 88

3.1.1.1 Mating Stations

The three major structural subassemblies shall be physically mated at their respective

interface stations in the following manner:
a. Station 234.88 - The Agena OC/V interface mating shall be accomplished by the
bolting of the aft end of the OC/V to the Agena D booster.

b. Station 83, 38 - The OC/V/Adapter Section interface mating shall be accomplished
" by the use of radial bolts.

c. Station 46.43 ~ The Adapter/Forward Section interface mating shall be accomplished
by pinning the protruding lugs of the Forward Section (R/V) within the structure of
the Adapter Section.

3.1.1.2 Separation Stations

" Sequential post-launch separation of the SV and its major structural subassemblies shall be

accomplished as follows:

Approved for Release: 2024/01/30 C05099023
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The Agena separation plane shall be located at Station 217, 44, At this location a
metal band (Marman clamp) shall be fastened circumferentially around the vehicle
by four sets of bolts, springs, and squibs, The physical separation of the Agena
shall be accomplished by the firing of the squibs which shall explode the bolts,
release the spring tension, and cause the metal clamp to separate from the vehicle,

The Adapter/Forward Section separation plane shall be located at Station 46,43
where the lugs of the Forward Section (R/V) are pinned within the structure of the
Adapter Section. The physical separation shall be accomplished by a squib-activated
mechanism which releases the lug pins by spring-action,

3.1.1.3 Major SV Subsystems

The Satellite Vehicle (SV) shall consist of the following major subsystems:

Qo

Forward Section (R/V). The Forward Section subsystem shall consist of an ablative-
surface cone sphere forebody attached to a truncated thrust cone afterbody. The
forebody shall contain a recoverable capsule and a recovery subsystem. The after—
body thrust cone, separable from the forebody prior to re-entry, shall contain a
deorbit and spin propulsion subsystem, The Forward Section, as a subsystem, shall
contain its own electrical power and distribution subsystem as well as a telemetry
subsystem for monitoring deorbit and recovery events.

The function of the Forward Section shall serve to protect the recoverable capsule
from the environments of powered flight, orbital flight, re-entry, and recovery,
either by air-snatch or water recovery,

Upon command from the Command subsystem the Forward Section shall initiate and
carry through to completion its own sequence of deorbit and recovery events
(including recovery aids), and, by means of its own telemetry, transmit all key
deorbit and recovery events.

The Forward Section shall consist of a sphere~cone forebody and a truncated thrust
cone, The forebody shall contain the recoverable water-tight capsule in which the
components of the recovery subsystems are mounted. The external surface shall be
constructed of ablative heat shield material. The thrust cone, separable from the
Forward Section before re~entry, shall contain the entire deorbit subsystem,

w
§
V%]
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The forebody shall consist of a phenolic nylon re-entry heat shield, a phenolic
glass structural shell for withstanding the re-entry aerodynamic pressures, and
several internal rings for supporting the recovery capsule,

The recovery capsule shall be fabricated from a spun sheet of 6061-T6 aluminum
alloy material, The secondary structure within the capsuie shall be spot welded to
the capsule shell to support the recovery and telemetry electronic and event
instrumentation components. An aluminum alloy capsule cover equipped with an
"O" ring shall seal the aft end of the capsule,

The thrust cone assembly shall consist of two machined 2014-T6 aluminum alloy
rings to which shall be attached stiffened 2024-T3 aluminum alloy sheet metal
panels. The retro rocket, the cold gas spin and de-spin system, the rocket
programmer and the power supply shall be mounted to this structure.

Shipping AGE shall be required at the Missile Assembly Building (MAB) to handle,
checkout, weigh, balance and service the subsystem and to locate malfunctions to
the component level, AGE shall also be required at the Vehicle Support Building
(VSB) to enable the accurate installation and alignment of the solid rocket deorbit
motor as well as to properly install the required squibs and batteries.

Adapter Section. The Adapter Section subsystem shall be constructed of semi-
monocoque aluminum in the configuration of a truncated cone. The external skin,
longerons, and splice plates shall be of titanium, The rings, antenna mounts, and
the component racks shall be of aluminum.

Measuring approximately 38 inches in length, the Adapter Section shall join the
Forward Section (R/V) at Station 46. 43 and the Orbital Control Vehicle (OC/V) at
Station 83. 38.

The Adapter Section shall house the antennas, telemetry components, orbit correc-
tion components, and the separation components necessary to separate the Forward
Section (R/V) from the Adapter Section.

AGE shall be required to protect the Adapter Section and its contents during ship-
ment; to assemble, weigh, balance, align, and handle the Adapter Section at the
Missile Assembly Building (MAR); and to prepare the Adapter Section for flight at
the Vehicle Support Building (VSB).

Orbital Control Vehicle (OC/V) Structure. The OC/V structural subsystem shall
measure approximately 152, 88 inches in length and shall have an approximate
diameter of 60 inches, Constructed of semi-monocoque aluminum, the OC/V shall
be the principal load-carrier within the SV system. It shall provide support to all
of the functional subsystems. Removable front and aft end sections shall provide
for access to and installation of components. The OC/V shall serve as the

(V]
i
s
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interconnecting structure between the assembled Forward/Adapter Sections at
Station 83, 38 and the Atlas/Agena booster at Station 234, 88

The BUSS module, containing a propellant tank, plumbing, pitch, roll, and yaw
solenoids, and a quick-disconnect; shall be mounted at the aft portion of the OC/V,
between Station 209, 25 and Station 216, 13.

The OC/V shall also contain two flight fairings on its outer skin parallel to its roll
axis. One fairing shall protect and restrain the collapsible VHF antenna boom and
dipoles and shall be mounted between Sta, 137,00 and Sta. 188, 00 longitudinally
centered in Quad II at 175°, The second fairing shall protect and restrain the
collapsable magnetometer boom and shall be mounted between Sta, 145, 00 and Sta,
196. 00 longitudinally centered in Quad IV at 310°,

NOTE

Flight fairings cannot be mounted to the SV during
assembly, transport, or checkout operations and
shall not be installed until the SV is mounted to the
Agena on PAD. AGE fairings shall be used during
all handling, transport, and vehicle checkout
operations.

AGE shall be required to protect the OC/V and its contents during shipment; to
handle, assemble, weigh, and balance the OC/V at the Missile Assembly Building
(MAB); to calibrate the magnetometers at the Magnetometer Checkout Building
(MCB); and to prepare the OC/V for flight at the Vehicle Support Building (VSB).
AGE shall also be required during all handling, transport, and validation testing
operations to protect the antenna and the magnetometer components.

Telemetry, Tracking and Command (TT&C) Subsystem. The Telemetry, Tracking

and Command Subsystem shall provide the necessary ground-to-air and air-to-
ground communication links with the SV,

1. Tracking. The tracking portion of the TT&C subsystem shall consist of the
S-Band VERLORT beacon, which shall receive coded, pulsed interrogations
from VERLORT radars, and transmit an uncoded; single pulse response to the
ground., This system shall provide range and angle tracking of the SV for
ranges exceeding 600 nautical miles. (See Figure 3-2,)

3=5
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2. Telemetry. The telemetry portion of the subsystem shall monitor the perform-
ance of the vehicle and various subsystem functions and components, (See
Figure 3-3,) It shall transmit this data to the ground on FM/FM VHF
telemetry. The monitoring shall be performed either in real time, when over
a tracking site, or delayed time, when not over a tracking site. The latter
function shall be performed by recording the data on tape and by playing back
the data over the tracking station. The telemetry shall also provide "accepted"
and/or "rejected" signals as described in the next paragraph.,

3. Command, The command portion of the Telemetry, Tracking and Command
(TT&C) subsystem shall be a clear command system with secure deboost
commands, It shall utilize both the VERLORT tracking system for the ground-
to-air link and the telemetry system for the verification air-to-ground link,
(See Figure 3-2.)

Command data shall be transmitted to the SV by position-modulating the middle
pulse of a three pulse interrogation to one of three discreet positions. This

. data shall be received in the SV, demodulated, translated, and the command
executed or stored for later execution. All commands shall be verified through
the telemetry to the tracking station before the next command.

AGE shall be required at the Missile Assembly Building (MAB) to checkout the
subsystem and analyze malfunctions to the component level. AGE shall be
required at the PAD to command and monitor the satellite during system closed
loop tests and countdown. AGE shall also be required at the VAFB tracking
station to modulate the VERLORT radar during system test and countdown,

e. Environmental Control Subsystem. The environmental control subsystem shall
maintain temperature control in the SV. The requirements shall be established by
the thermal sensitivity of the equipment within each section, the material of
construction, and the environmental criteria of each piece of equipment. Temperature
limits shall he controlled by such factors as the re~entry shield material, emissivity
coatings, insulation, and local strip heaters.

AGE shall be required to supplement the maintenance of the thermal balance of the
vehicle during shipping and testing at the MAB, during transportation between the
MAB and PAD, during PAD checkout procedures, and during pre-conditioning
procedures,
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Separation Subsystem. The sepavation subsystem shall provide the circuits and
elements to enable the following separation events to occur at the proper time:

1. Protection hatch by pyrotechnic pistons

2, SV from Agena by '"V'" clamp pyros

3. TForward Section/Adapter inflight disconnect by squibs

4. Forward Section from the Adapter Section by squib-activated pin pullers.

AGE shall be required to checkout the subsystem and to analyze malfunctions to the
component level at the Missile Assembly Building (MAB); to monitor the subsystem
events during PAD tests at the Launch and Service Building (LSB); and to install and
checkout pyrotechnic devices at the Vehicle Support Building (VSB).

Orbit Adiust Subsystem. The Orbit Adjust subsystem shall provide, by commands
through the OC/V relay box, correction for orbit decay caused by aerodynamic drag.
It shall also provide, by period adjust, a cross range maneuver of the SV on the last
orbital pass and intersect the orbital plane with the selected impact target area,

(See Figure 3-4.)

The proper impulse to the SV shall be provided by a pair of liquid propellant engines,
each with a 50-pound thrust. The oxidizer shall be of nitrogen tetroxide and the fuel
shall be a blend of hydrazine and monomethyl hydrazine.

AGE shall be required at the Missile Assembly Building (MAB) to checkout the
subsystem and to analyze malfunctions to the component level. AGE shall also be
required at the Vehicle Support Building (VSB) and the PAD for propellant and
nitrogen servicing.

- Stabilization Subsystem. The stabilization subsystem shall control the attitude of

the SV throughout the orbit track and periods of orbit adjust (See Figure 3-5.) The
yaw-around and pitch-down maneuver for the de-orbit phase of re-entry shall be
provided by this subsystem.

Stabilization control shall be obtained through the use of high pressure cold gas
(Freon CFy) torquing jets. The gas shall be contained in two spherical titanium
tanks mounted to the aft structure portion of the Orbital Control Vehicle (OC/V).
Fine and coarse control shall be provided for the pitch, yaw and roll axes, Sixteen
nozzles (8 coarse and 8 fine) mounted to the aft bulkhead shall be exposed for
operation upon SV separation from the Agena D.

3-9

Approved for Release: 2024/01/30 C05099023




Approved for Release: 2024/01/30 C05099023

Cc05099023

SVS 3954 Rev C

welsAsgng 1snpy NGO ‘Weadelq o0[d  “H-¢ sandig

SIATVYA 7708 HOIH &S
Sv9 Q7100 NOHINOD 3aNilliv

= H

HAHdWY TOHAINOD
AANLILLY 08 WOMS

3

b

SANIONI

Lgyo JION30S

b

JATVA

8in0ds
J/N

IATVA

g1nN0s
i J/N |

4

>

ginods ginds
O/N S/N
- H300230
ONYAINOD WOM 4
X08 Av3y
FIDIHIA
TOHLNGD
ONILIgHO AMILLVE
20 AB2

3-10

Approved for Release: 2024/01/30 C05099023



Approved for Release: 2024/01/30 C05099023

Cc05099023

Ti-8§

walsisgng
wonezi{Iqelg ‘wexderq yoolg “G-¢ 2andiy

D] o
o1 o1+ o1001
- 114100 SOINOULOFTE SNYAW ©
e o MYA 4 FTOMAA OL ANNOE AJOH SNYIK NOO'TH NI .H.
WHOJILY'Id NO SNYAW HO0TH NI i
sLar LR . N .
MYR $400Y NN¥ IAM U1 IH
o ALYU-HYN
FOVAUALNI
4 ANYHWHOO WOYd HOSNIS
I5V.LTOA HOLIA ul
— 4 A3y 1804
! . VA B d
_Vw & o1+ o101 "~ {a) il W OHAD
o1 TH- 1ndino A HIATOST \a/ VA
3 e o TioY d d mv
o © NIS & #
= MVA
L S 2. 3. . )
SI00Y NOH IAIM 01 1H A
M ALVU-HVN . N L N oourn O SOINOY¥LO AT
1104 TVEWID &t oy s
20vauILN] , 1oy 4
GNYWWOO WO
vy mmS%mum $ = 110U @v
1 m m m
3 MIAATTd WY
ONIMIANANYI T7T0M
> e B | oouan HOSNAS
\ tr % F ¥ $+—— /] 3dvd T
OLX 1
0T GIW IH ONYWKOD HOLd gy ag1s
NV 110U
‘
ANYANOD RO $500 » N\ d d» a ot a = AL
4
P
_”Vlnll o1 219071 o .
od TH- 104100 o Bnf ¥ svig
e HOLid {a}l FOVIUILNI 4 HoLl
c1ar - ~ ANVHKOD
iy F ¥ ¥ ¥ % TI0¥ ANV HOLId
SA00U NI 3AIM O IH
py ALYU-UYN
JOVAUILNI
ANVIWIOO WOUd

D A PSEE 8AS

Approved for Release: 2024/01/30 C05099023



€05099023 Approved for Release: 2024/01/30 C05099023

SVS 3954 Rev C

The SV attitude shall be sensed from an inertial platform reference. The platform
shall be slaved to the earth's local vertical by a pair of infrared horizon scanmers,
The SV yaw control shall be provided by sensing the yaw component of orbital rate
by means of an integrating gyro. Two integrating gyros shall provide the fine
sensing elements, while the IR scanners shall provide correction for drift,

AGE shall be required at the Missile Assembly Building (MAB) to checkout the
subsystem, to analyze malfunctions to the component level, and to align the
platform to the OC/V. AGE shall also be required at the VSB to service the
vehicle with cold gas,

i. Electrical Power and Distribution Subsystem. The electrical power and distribution
subsystem shall provide power for all the operational equipment from launch to
Forward Section separation., This shall include all primary power supplied. The
primary power bus shall be +28 volts, unregulated, The harness, all mating
connectors, inflight disconnect between the Forward Section and the Adapter
Section, plugs, and electrical umbilical connector shall be included.

‘ AGE shall be required to service the subsystem power supplies and to perform
confidence tests on the airborne harness.

j.  Back-up Stabilization Subsystem (BUSS). The BUSS shall provide secondary deboost
and stabilization capability to the flight vehicle, via telemetry command. The
subsystem shall consist of a pneumatic tank, plumbing, pitch roll and yaw solenoids,
and a quick disconnect. It shall be physically mounted within the aft portion of the
OC/V. The BUSS module shall be activated by signals received and transmitted by
the magnetometer and the VHF antenma, each mounted on erectable booins on the
surface of the OC/V structure at approximate opposing quad locations. (See
Figure 3-6.)

AGE shall be required at the MAB to perform alignment, command and attitude
control tests on the BUSS module. AGE shall be required at the MCB to perform
magnetometer compensation, AGE shall also be required at the MAB, the MCB
and the PAD to protect the antenna and magnetometer booms during handling,
transporting, and testing operations,

3.1.2 Operating Criteria and Requirements

The following operating criteria and requirements shall affect and guide the design and

. development of the AGE,
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The AGE design shall provide maximum operational utility and shall reflect the optimum
combination of simplicity, safety, religbility and maintainability consistent with operational

requirements.

3.1.2.2 Operability and Human Factors

Human capability and compatibility shall be integrated into the design in all areas having
man-machine interfaces, AGE shall be human-engineered in accordance with MIL-STD-803

as defined in the Work Specification.

3.1.2.3 Safety

Personnel safety shall be of prime consideration and shall be factored into the design of the
AGE to the maximum extent possible, with regard to anticipated operating conditions and
capability of operating personnel. The AGE shall be designed to be '"fail safe' - i.e., an

. AGE failure shall not cause a failure in the system under test.

3.1.2.4 Reliability
Reliability analyses shall be conducted on selected items of AGE involved in critical

operational phases. Methods of analysis, figures of merit, and items to be analyzed, are

as defined in the Program Plan.

3.1.2.5 Maintainability

The AGE shall be capable of being maintained at the MAB. Preventive maintenance shall be
utilized as required. Electrical AGE shall be designed for ease of troubleshooting and

replacement of components, Where practical the AGE shall be self-checking.

3.1.2.6 Interchangeability

All parts having the same manufacturer's part number shall be functionally and dimensionally

interchangeable,
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3.1.2,7 Transportability
All items of AGE shall be capable of being transported by cargo aircraft or truck.,

3.1.2.8 Construction and Materials

The AGE shall be constructed to withstand all conditions of service use without loss or
loosening of parts, permanent deformation, or loss of serviceability or safety. Materials
used in fabrication of AGE shall be at the designer's option and shall be of good commercial
quality for the particular type of equipment. The use of critical materials shall be held to a
minimum where allowable, with respect to performance requirements, AN or MIL standard
parts shall be used wherever they are suitable. Commercial parts such as screws, nuts,
bolts, etc., shall be used, provided they have suitable properties and are replaceable by AN
or MIL standard parts without alteration; and provided corresponding AN or MIL standard
part numbers dre referenced on the drawings and in the parts list. In applications for which
no suitable corresponding AN or MIL standard part is available, commercial parts shall be

used, provided they meet design requirements,

3.1.2.9 Environment

Aerospace Ground Equipment shall be designed to withstand the anticipated environments
encountered during packaged shipments from the factory to the launch base. AGE shall also
perform its intended function while operating under environment anticipated at Vandenberg
Air Force Base and Pt. Arguello Launch Complex. The environmental extremes outlined in
SVS 4379 shall be used as a design guide. Formal qualification testing to prove performance
under environmental extremes shall not be required. When the performance of an end item
shall be considered marginal or uncertain under a particular environment, environmental

testing shall be performed on an informal basis during the overall development test program.
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3.1.2.10 Testing
The AGE shall he designed for operation by GE flight test personnel having a minimum skill

designation equivalent to the Air Force 7 level, The AGE shall be automated to the degree
that is economically practical to permit speed and flexibility in analysis and interpretation

of SV performance data., The test sequence shall be established to keep testing to a minimum,
consistent with obtaining confidence in vehicle operational capability while operating compo-
nents well below their specified life. All system tests shall be performed as close to flight
configuration as practical. Systems tests shall be performed to check pyro circuits under

realistic load conditions. Pyro simulators shall be used for this function.

3.1.2.11 Electromagnetic Interference (EMI)

Levels of EMI generated shall be measured and checked against acceptable levels, In
general, EMI generation and susceptibility shall be a design consideration such that the
requirements of MIL-I-26600 and SVS 4364 are met. Individual EMI tests shall be conducted
on the following end items: 88, 89, 110, 112, and 118, (Item 88 has been tested in
accordance with the requirements of MIL-I-26600 only, since it was already in process of

testing at the time SVS 4364 was issued. )

3.1.3 Aerospace Ground System Summary

The AGE shall provide the complete and only support for the SV from factory through launch.
(See Figure 3-7.) The equipment planned shall be designed to function as an integrated
system with the SV and the base facilities, consistent with the criteria established above, fo

assure maximum probability of mission success.

3.1.3.1 Factory to Launch Base

The SV shall be prepared for shipment at the factory, The SV shall be disassembled and
shipped as separate modules consisting of the Forward Section (R/V), the Adapter Section,
and the Orbital Control Vehicle (OC/V), in order that environmental protection is most

economically attained. (Refer to environmental criteria as defined in SVS 4379. )
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3.1, 3.2 Missile Assembly Building (MAB)

€.

Receiving and Inspection. The receiving and inspection activity shall receive and
unpack sections of the SV and check for any mechanical damage incurred during
transportation from the factory. The various SV sections shall then be loaded onto
the appropriate handling AGE in preparation for subsystem testing.

Satellite Vehicle (SV) Handling and Assembly. The handling and assembly ground
equipment at the MAB shall feature a rail support and transfer system as well as a
soft suspension air cushion adjustment system. (These handling, assembly and
transferring principals have proven successful on previous programs and their
hardware implementations will make maximum utilization of these existing designs. )

Subsystem Tests. Subsystem testing shall be performed to assure conformance of
the airborne subsystem in accordance with requirements of the Field Acceptance
Specification SVS 4381. All subsystems shall be analyzed for functional performance,
with qualitative and quantitative measurements determined and recorded. The AGE
utilized during subsystem tests shall include the capability to troubleshoot to the
level where practical module replacement is afforded. During this activity simulated
pyrotechnics shall be installed. Maximum utilization shall be made of the SV
telemetry subsystem during subsystem testing.

Satellite Vehicle Weight and Balance. The weight and balance equipment shall

afford accurate determination of such vehicle parameters as weight, center of
gravity, moments of inertia, and products of inertia. Measurements and balancing
shall be conducted on the Forward Section (R/V), the Adapter Section, and the
Orbital Control Vehicle (OC/V). The existing dynamic balancing machine
(measurement of C, G. and products of inertia), and the moments of inertia machines
presently installed in the GE portion of the MAB shall be utilized.

System Test, The SV shall experience an overall system test, including a flight
simulation phase., The Agena or Atlas does not participate in this activity. During
this test the Vandenberg Tracking Station shall participate and thereby simulate the
on~station portion of the simulated flight. Range time shall be required during the
tracking station operation; all airborne subsystems shall be operated in their flight
modes; and vehicle sequencing shall be monitored and recorded to obtain a
permanent record of the test, It shall be the purpose of this test to demonstrate the
flight capability of the SV to the 6595th Test Wing.
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After system testing at the MAB the SV shall be assembled, environmentally
protected, and transported to the MCB for compensation and calibration of the
vehicle flight magnetometers. The MCB shall be heated and contain an a-c power
source to allow for blanket and heater control unit removal before compass rose
testing.

At the completion of the MCB tasks the SV shall be environmentally protected with
transportation blankets connected to a power source.

Launch Complex

SV Mating. Upon conveyance to the PAD, the SV shall be erected to a vertical
position, raised to the Agena interface, and mated to the Agena.

PAD System Test, The SV shall be subjected to an overall system test, some

times referred to as flight validation or cerctification. The Atlas D and the Agena D
shall be included in this test. Flight validation or certification is a requirement of
the 6595th Air Force Test Wing at Vandenberg AFB. Validation can be further
defined as the performance of an actual countdown without engine ignition or actual
flight, All subsystems and systems of the entire SV shall be operated in their flight
modes. In addition, alternate modes and/or redundant back-up systems, subsystems
or components shall be operated.

During PAD validation testing both open loop and closed loop tests shall be performed
in order to verify that transmitted commands are received and executed by the

BUSS., The VAFB Tracking Station shall transmit secure and unsecure commands to
the BUSS receiver during open loop testing. During closed loop testing one secure
command and two unsecure commands shall be transmitted to the BUSS receiver via
RF hardwire. The pitch, roll, and yaw solenoid valves shall be simulated and their
operation verified via either hardwire or telemetry., The magnetometer shall be
simulated with a permanent magnet and a test plug in order to qualitatively checkout
the pitch, yaw, and roll channels,

It shall be the basic intent of flight validation to perform a mission profile test to
demonstrate the launch readiness of the flight system in its specific launch facility,
and to establish readiness of personnel, equipment and procedures.
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Flight Preparation, After the SV has been validated for flight it shall be transported
to the VSB for the following pre-flight preparation:

1. Removal of simulated flight kit.
2, Installation of flight pyrotechnics and operational batteries,

3. Performance of stabilization subsystem end-to-end tests, leak checks of
propellant and high pressure gas systems, final loading of stabilization
and orbit adjust gas system, preloading of BUSS pneumatic system, and final
confidence test,

At the PAD the following pre-flight preparation shall take place:

1. Mechanical and electrical mating of SV to Agena

2, Installation of servicing equipment and electrical connectors

3. Loading of propellants

4, Terminal countdown

Countdown, The countdown shall be performed in accordance with the launch
conductor's integrated procedure manual and shall require the participation of the
VAFEB Tracking Station as well as the various range telemetry stations. During the
countdown, telemetry shall be monitored at the MAB ground station by the SIGME

(Item 88). Communication shall be required during this time between the MAB
ground station and the LOB personnel,

The SV shall be placed in flight configuration by energizing the telemetry, tracking,
command, and stabilization subsystems. All gyros shall be brought up to speed and
the inertial platform erected and electrically caged.

After transferring the vehicle to internal power the flight program shall be loaded
by the VERLORT air link. A manually initiated commit signal shall be required to
start the SV clock., Television camera coverage of the SV electrical umbilical and

air disconnects shall he required through lift-off.

The BUSS pneumatic system shall be topped-off and the primary stabilization
pneumatic system heated to flight pressure and temperature requirements.
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3.2 FACTORY AREA

AGE is designed to support various in~house test operations.

3.2.1 Requirements

The AGE system shall be designed to support the SV during field operations. In the interest
of economy and consistency of test results, AGE shall be utilized for in~house testing
wherever possible. Special tools and test equipment shall be developed to supplement the
AGE in areas where in~house test requirements dictate such action. The following in-house

test operations shall be supported by AGE,

3.2.1.1 Systems Tests
Development tests shall be conducted on a ground test vehicle to check system compatibility,
electromagnetic interference (EMI), limited environmental tests, and compatibility of design

modifications.

Flight proofing tests shall be conducted on a ground test vehicle to demonstrate and evaluate

vehicle performance before, during, and afterexposure to environmental extremes.

3.2.1.2 Acceptance Tests
The following tests shall be performed on each flight vehicle at the factory prior to its
delivery to the field, to determine compliance with the requirements of SVS4380, ''System

Acceptance Specification, In-House'':

a. Subassembly and in~-process tests
b. Subsystem tests
¢. Integrated systems tests

d. Operability assurance tests
3-21
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3.2.2 Methods
The methods utilized will be similar to those employed in the field and described in sub-
sequent paragraphs. Only minor deviations are anticipated as a result of test requirement

and facility differences,

3.2.3 Equipment Descriptions

The following equipment shall be utilized in the factory area: (Refer to subsequent paragraphs

for complete descriptions).

Forward Section Cradle and Carriage (Item 1.1)
Forward Section Maintenance Set (Item 1.2)
Adapter Section Cradle (ftem 3)
. Adapter Section Assembly Carriage (Item 4)
Forward Section Shipping Container {(Item 5)
Adapter Section Shipping Container (Item 5.1)
Upper Blanket (Item 7.1)
Adapter Internal Cooling Disconnect (tem 7.2)
OC/V Temperature Control Blanket (Item 8.1)
OC/V Internal Cooling Disconnect (Item 9)
OC/V Cradle (Item 10)
SV Non-Magnetic Cradle (Item 10.2)
OC/V Assembly Carriage (Item 11)
AGE Fairing Set Item 12)
OC/V Shipping Container (Item 14)
OC/V Vertical Support Stand (ftem 15)
OC/V Vertical Positioning Sling (Item 16)
Personnel Work Stand (Item 17)
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Battery Handling Fixture (Item 18)

Battery Installation Fixture (ftem 18.1)
Inertial Platform Fixture (Item 19)

Inertial Platform Test Table (Item 20)

Inertial Platform Alignment Equipment (Item 22)
IR Sensor Stimulator (Item 23)

IR Sensor Alignment Set (Item 23.2)

IR Sensor Stimulator (Item 23.3)

Orbit Adjust Nozzle Alignment Set (Item 24)
Rocket Alignment Fixture (Item 24.1)

SV Work and Assembly Truck (Item 26)

SV Mating Sling (Item 27)

SV Vertical Transport Tie~-Down Ring (Item 28)
SV Transporter (Item 29)

SV Transportation Blanket (Item 29.1)

SV Installation Sling (Item 30)

Universal Sling (Item 31)

Universal Sling Load Balancer (Iftem 32)
Forward Section Inertia Fixture Set (Item 34.1)
Protective Covers (Item 37)

OC/V Aft End Lifting Fixture (Item 38)

OC/V Aft End Truck (Item 39)

Antenna Tuning Stand (Item 41)

Cooling Unit (Item 51)

Forward Adapter Section Vertical Positioning Sling (Item 42)
Portable Gas Servicing Unit (Item 52)

Cold Gas Supply (Freon) - (ftem 57)
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H. P. Nitrogen Supply (Item 58)

H. P, Helium Supply (Item 59)

Battery Leak Rate Detector (ftem 60)

SV Plumbing Leak Rate Detector (Item 61)

Separation S/S Test Set (Item 76)
Command S/S Test Set (Item 79)
Stabilization S/S Test Set (Item 80)
Orbit Adjust S/S Test Set (Item 81)
SV System Test Set (Jtem 82)
SV Adapter Cables (Item 83)
Battery Load Test Set (Iftem 85)
Telemetry System Stimulator (Item 87)
‘ Satellite Instrumentation Ground Monitor Equipment (SIGME) - (Iltem 88)
Command Signal Generator (Item 89)
SV Simulated Flight Kit (Item 90)
Ground Power Unit (ftem 91)
Forward Section Test Set (Item 95)
BUSS Subsystem Checkout Test Set (Item 96)
BUSS Attitude Control Test Set (Item 97)
BUSS Auxiliary Equipment (Item 98)

Antenna Coupler, VHF, UHF-S-Band (Item 102)
Antenna Test Set (Item 104)
Beacon Checkout Test Set (Item 105)
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3.3 SHIPMENT AND TRANSPORTATION
AGE is designed to provide protection to the SV during all phases of shipment.

3. 3.1 Requirements

The AGE system shall provide environmental and security protection for the SV during all

of its planned shipments and storage periods,

3. 3.2 Methods

During shipment and storage the following methods shall be employed:

3.3.2,1 Shipping and Storage Configuration

The SV shall be disassembled into three major modules for shipment and storage, as follows:

a. Forward Section (R. V) - less gases and propellants
b. Adapter Section

¢, Orbital Control Vehicle (OC/V) - less GFE package, batteries, gases and propellants.

3, 3.2,2 Modes of Transportation

These containers shall oaly be shipped by air or truck, or any combination of the two,

3.3.2.3 Environmental Protection

The SV shall be packaged to withstand the extremes of external environment as defined in
SvS84379. Containers for the SV shall be designed to attenuate the external environment to

levels acceptable to the SV modules contained within them.
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3.3.2,3.1 Environmental Design Criteria

The environmental design criteria for AGE and SV components shall be as outlined in GE

Document SVS4379, "External and Internal Environmental Design Criteria. "

a. Anticipated Container Environment, The anticipated extremes of environment to
¢ encountered by the packed SV container during shipment shall be:

1. Temperature - High: 125°F for not more than 8 hours
Low: 0OF (+35CF for 8 hours restricted air transport)

2. Humidity -~ 95% @ + 68°F sheltered areas
100% at Launch site or storage

3. Precipitation -~ Rainfall: Maximum rate 4'"/hr @ +7OOF; max, accum, 32''/24 hrs
Snowfall: 60"/24 hrs; max load 20 lbs/ft2
Hail: 1/2" hailstones falling at 50 mph velocity for 30 min;
. accumulation rate 4''/hr.

4. Sand and Dust - 3
Sand: 0. 01 to 1. 0 mm dia. ; density 10 1b/ft” 40 mph wind @
5 ft. ht, 9
Dust: Size range 0. 0001 to 0. 01 min., dia. density 6 x 10
grams/cc; 40 mph wind @ 5 ft, ht,

5, Fungus - Normal growth found in U, 8.
6. Pressure - 30.5 inches of Hg (variable down to 16, 8 inches of Hg for 8 hrs)
7. Shock -~ Drop tests as defined by MIL~-E~4970

Procedure VII, less impact tests.

Flight and taxiing loads as defined in MIL~-A-8421,

8. Vibration - Tests as defined by MIL-E-4970, Procedures VL.
Frequencies between 5 and 52 cps only,

b. Allowable SV Environment. The environment to which the SV itself can be exposed
within respective shipping containers shall not exceed the following limits:

. 1. Temperature - 0°F to 125°F
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2. Humidity - 95% @ +68°F
3. Shock -~ Longitudinal and lateral loads not exceeding 20 g

4. Acceleration - Lateral pressure loads only to be applied to the SV at reinforced
ring locations

5. Vibration - Loads not to exceed a peak acceleration of +5 g between 5 and 52 cps

3. 3.3 AGE Descriptions

Item numbers after each end item name listed herein refer to AGE (Figure "A") List End
Item sequence numbers. Refer to the Figure "A" List, Document No., 62SD340, Rev. C, for

more detailed descriptions.

3.3.3.1 The Forward Section (R/V) Shipping Container (Item 5)

The Forward Section shipping container is a reuseable, cylindrically shaped metal container,
It shall be equipped with a foam cavity protective enclosure which shall hold, support,
protect, and insulate the Forward Section, The container shall be capable of limited

temperature and humidity control.

3. 3. 3.2 The Adapter Section Shipping Container (Item 5,1)

The Adapter Section shipping container is a reuseable, cylindrically shaped, top-opening
metal container. It shall be equipped with shock-isolated mounting brackets and a fixture to
hold and support the Adapter Section in a vertical axis, It shall be pressure tight and use

passive methods for temperature and humidity control.

3.3.3.3 The Orbital Control Vehicle (OC/V) Shipping Container (Item 14)

The OCV shipping container is a reuseable, cylindrically shaped, sealed, metal container,
It shall be equipped with a shear mount-type suspension system and a fixture to hold and
support the OC/V in the suspension system, It shall be pressure tight and use passive

methods for temperature control,
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3. 3. 3.4 The Inertial Platform Shipping Container (Item 21)

The Inertial Platform shipping container shall be a reuseable, sealed, metal container. It
shall include a suspension system and a fixture to hold and support the platform in the

suspension system.

3.8.3.5 The Fork Lift Truck

The fork lift truck is a 6000-pound minimum capacity truck. ¥Fork extensions shall be
desirable but not necessary. This item shall be furnished by the contractor at the factory.

The MAB area shall obtain a truck from Air Force Supply (AFS).

3.3.3.6 Air Transport

The following aircraft, or equivalent, shall be suitable for air transport of the shipping

‘ containers:

a, C 124
b. C 130
c. C 133
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3.4 MISSILE ASSEMBLY BUILDING (MAB)

AGE is required at the MAB during various test and assembly operations,

3. 4.1 Satellite Vehicle Tests

The following operations and tests shall be performed on the SV at the Missile Assembly

Building (MAB): (Refer to Figure 3-8, SV flow at the MAB. )

a. Mate and demate the structural sections of the SV as required
b. Assemble the Forward Section to the Adapter Section

c. Assemble the Forward and Adapter Sections to the OC/V

d. Checkout BUSS Attitude control system in the OC/V

e. Checkout BUSS receiver and align magnetometer

f.  Remove and install components and packages as required

g, Perform subsystems level testing on the SV

h. Remove I.P, RSA, RAGS and TARS electronics and disassemble the SV into three
sections

i.  Perform systems level electrical test with vehicle separated, but electrically
interconnected

jo  Leak check the BUSS pneumatic gystem with the OC/V in the pressure cell

k., Hold and orient the SV in various stages of disassembly during insertion of
components, alignment checks, subsystem testing, and systems testing

1. Check BUSS with antenna and magnetometer boom extended

m. Align or check alignment of critical propulsion and stabilization devices with
respect to the SV and each other

‘ n. Pressurize and leak test the pneumatic and liquid propellant systems of the SV

Approved for Release: 2024/01/30 C05099023
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0. Perform weight and balance measurements on the SV

p. Conduct a systems test on the SV to closely simulate the actual flight profile from
terminal countdown through retrieval

. Assemble the SV, install transportation blankets and transport SV to MCB for
magnetometer compensation and calibration

r. Prepare the SV for movement to the Launch Complex,

The subsequent paragraphs shall cover these requirements in greater detail and shall also

describe the methods and equipment required to fulfill these objectives.

3.4.2 Satellite Vehicle Handling and Assembly

3.4.2.1 Redquirements

The AGE system shall be designed to perform the following handling and assembly operations
on the SV.

a. Disassemble and assemble the Forward Section (R/V) for tests, alignment and
component installation

b. Disassemble and assemble the Adapter Section for tests, alignment and component
installation

c. Orient the Forward Section/Adapter Section for antenna tuning
d. Orient the OC/V for GFE package installation

e. Remove, handle, hold, and install the Inertial Platform (IP)

f.  Assemble the Forward Section (R/V) to the Adapter Section

g. Assemble the Adapter Section to the OC/V

. h, Prepare the assembled SV for transport to the MCB
3-31
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Support the SV in the MCB

Prepare the assembled SV for transport to the PAD,

Methods

Assembly/Disassembly. The AGE shall utilize a horizontal rail transfer system to
perform the majority of the handling and assembly operations. A set of rubber lined
cradles and two types of carriages, soft and hard mounted, shall be used in
conjunction with a work and assembly truck,

The reference plane for horizontal assembly/disassembly of the SV shall be the
rails of the work and assembly truck. The truck shall contain two parallel rails
spaced 60-inches apart between centers, The rails shall support and allow for
horizontal motion of the vehicle sections in their respective cradles and carriages.
The roller assemblies of the carriages shall lock to the rails of the work and
assembly truck., The rails shall be capable of coupling in order that two work and
assembly trucks may be used in tandem as well as to permit roll transfer onto the
rails of the transport vehicle. Three carriages shall be used: one for the Forward
Section (R/V) which can be entirely separated from the work and assembly truck;
one for the Adapter Section; and one for the OC/V. Two of the carriages shall
contain a soft air bag suspension system which shall provide all of the yaw and
pitch motions needed for alignment of the various vehicle sections during assembly/
disassembly operations. In addition, these assembly carriages shall have rubber
rollers to permit the vehicle sections to be rotated in their cradles (roll motion) for
alienment, The third carriage for the Forward Section shall be permanently
fastened to a rail-type base with its own casters., These rails will mate with the
rails of the work and assembly truck.

The cradles, used with the assembly carriages, shall have grooved tracks to accept
the rollers of the carriages. A typical assembly operation shall require that one
vehicle section be held rigidly in its cradle~carriage combination while the other
shall "float" in its cradle on the air bag suspension system of an assembly carriage.
The air bags shall be pressurized in order to align the center lines of the two
sections within a half inch of each other., The low spring rate of the air bags shall
allow for yaw and pitch movements of the "floating' vehicle section by manual
application of small forces, The "'floating’ vehicle section shall be roll-transferred
until it mates with the fixed vehicle section. The "floating" section shall then be
rolled in its cradle on the rollers of the carriage to permit alignment of bolt holes.

3-32
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Vertical assembly and disassembly shall be required at the MAB during checkout
operations of the Forward Section (R/V). The pivoting arrangement of the Torward
Section cradle and carriage shall enable the turning of the Torward Section from a
horizontal to a vertical position. Once vertical the capsule can be hoist-lifted from
the forebody of the Forward Section and placed upon the capsule ring framework
support of the Forward Section Maintenance set., The maintenance set shall also
provide two supporting fixtures to separately maintain the thrust cone and the
thermal cover during checkout of the Forward Section (R/V).

b, Antenna Tuning. In order to tune the antenna system the Adapter Section must be
placed and supported in a vertical position. The Adapter Section shall be mounted
to an aluminum spacer simulating the mating surface of the OC/V. A positioning
sling shall be used to 1ift, pivot, and reposgition the Adapter Section from a horizontal
to a vertical position. Once repositioned, the Adapter Section shall then be lowered
onto an antenna tuning stand, The stand shall also afford protection to those antennas
closest to the ground by maintaining and supporting them at a fixed allowable distance

‘ from interfering structures.

c. GFE Package Installation. In order to install the GFE package into the OC/V, the
vehicle must be held in a vertical attitude. A positioning sling shall be used to lift
the vehicle, rotate it from a horizontal to a vertical attitude, and install it on a
vertical support stand. The GFE package shall be lifted by the MAB overhead
crane and installed in the vehicle,

d. Orbital Control Vehicle Aft End Handling., The aft end of the vehicle must be
removed in order to install and align the inertial platform, to align the orbit adjust
engines, and to perform end-to-end tests, This shall be accomplished by using a
lifting fixture, a universal sling, a load balancer, and an overhead hoist. After
removal, the aft end shall be stored on a work truck,

e. Inertial Platform Installation., The Inertial Platform (IP) shall be installed in the
OC/V after testing and prior to weight and balance measurements in the MAB,
This shall be accomplished by using a fixture (also used for shipping and tests), a
universal sling, a load balancer, and an overhead hoist,
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3.4.2.3 Eqguipment Descriptions

a.

e.

The Forward Section Cradle and Carriage (Item 1. 1) shall consist of a fabricated
aluminum cradle lined with rubber which shall bolt to a welded aluminum carriage
mounted on a rail-type platform with casters.

The Forward Section Maintenance Set (Item 1. 2) shall consist of two square shaped
stands of tubular aluminum construction and a wooden capsule support stand with
casters. The two tubular stands stack on the wooden stand for mobility and storage.

The Adapter Section Cradle (Item 3) shall consist of an aluminum casting lined with
rubber. The lower section shall have two grooved tracks which accept the drive
rollers of the Adapter Section Assembly Carriage (Item 4).

The Adapter Section Assembly Carriage (Item 4) shall consist of an aluminum
casting containing an air bag suspension system, four rubber drive rollers, and
four rail adapters (roller assemblies).

The OC/V Cradle (Item 10) shall consist of an assembly of aluminum castings and
weldments, comprising a forward cradle, an aft cradle, and an interconnecting
edge. The forward and aft cradles shall each have a grooved track to accept the
drive rollers of the OC/V Assembly Carriage (Item 11). (Cannot be used in MCR. )

The SV Non-Magnetic Cradle (Item 10.2) shall consist of an assembly of machined
aluminum rings and removable longitudinal connecting bars. The forward and aft
rings shall each have a grooved track to accept the drive rollers of the OC/V
Assembly Carriage (Item 11). Item 10. 2 shall be used for MCB tests.

The OC/V Assembly Carriage (Item 11) shall be similar to Item 4 (paragraph d
above), except for size and shape.

The AGE Fairing Set (Item 12) shall consist of two aluminum handling covers and
two fiberglass simulated flight covers functionally designed to restrain and protect
the antenna and the magnetometer components of the OC/V. The two aluminum
covers shall be used throughout ground handling and transport operations. The two
fiberglass covers shall be used only during PAD validation testing operations.

The OC/V Vertical Support Stand (Item 15) shall be constructed of welded
structural aluminum in the shape of a cross. Tour casters and four screw-type

leveling jacks shall be mounted on the ends of the cross. Teflon covered pads on
four upright supports shall accept the OC/V in a vertical attitude.
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i.  The OC/V Vertical Positioning Sling (Item 16) shall consist of a forward and aft
support ring, a lateral spreader bar, wire ropes, and a hoist.

j. The Personnel Work Stand (Item 17) shall consist of a welded tubular aluminum
structure curved to form an‘elevated work platform and which shall wrap around
one half of the upright OC/V. Two stands shall be required to form a complete
encirclement around the OC/V.

k., The Inertial Platform Fixture (Item 19) shall consist of an accurately machined and
balanced aluminum frame which shall bolt to the Inertial Platform and to the
Inertial Platform Test Table (Item 20).

1.  The SV Work and Assembly Truck (Item 26) shall consist of a rectangular frame of
welded aluminum construction containing two horizontal parallel rails spaced 60~
inches apart, Casters provided for mobility shall be retractable by screw-type
jacks to afford truck rigidity as well as for leveling purposes.

m. The SV Vertical Transport Tie-Down Ring (Item 28) shall consist of a welded
‘ aluminum tubular ring split and jointed by two flanges 180° apart. It shall have four
adjustable tie rods perpendicular tc the plane of the ring and two trunnion shafts in
the plane of the ring. All shall be fastened at the periphery of the ring.

n. The SV Transporter (Item 29) shall be a four wheel roadable trailer of steel
construction containing two parallel rails set 60-inches apart on centers on the bed
of the trailer, plus one pivot assembly. A cover shall also be provided. The
transporter shall also contain a battery compartment housing two battery sets for
the purpose of furnishing power to heat the OC/V transportation blanket and the
TARS gyros during transportation.

o. The SV Installation Sling (Item 30) shall consist of an '"I'" beam, a lifting plate and
shackle, a forward strap, and an aft support ring.

p. The Universal Sling (Item 31) shall consist of a load equalizing link with locking
features and a length of steel cable., The cable ends shall be terminated with
shackles.

g. The Universal Sling Load Balancer (Item 32) shall comprise a coil spring device
enclosed in a metal case, It shall be provided with a clevis on the bottom, suspended
from the spring, and a hoist ring on the top of the metal case.
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r. Protective Covers (Item 37) shall consist of a set of Mylar discs for protecting the
interior of the Forward Section, the Adapter Section, and the OC/V during handling
and assembly operations. The covers shall be disposable.

s. The OC/V Aft End Lifting Fixture (Item 38) shall consist of a segmented plate with
holes to attach to the vehicle aft end. A tube normal to the plate shall have a
rotatable sling fitting.

t.  The OC/V Aft End Truck (Item 39) shall consist of a wooden assembly mounted on
a castered base frame. The truck shall contain four vertical support arms capped
by quartered, segmented, concave rests.

u. The Portable Gas Servicing Unit (Item 52) shall consist of two high pressure
nitrogen cyclinders mounted on a cart with regulators and flexible hoses., It shall
be compatible with the air suspension systems of the assembly carriages.

v. The Forward/Adapter Section Vertical Positioning Sling (Item 42) shall consist of a
. chain-fall, an aluminum spreader bar, cables, and all necessary hardware for
lifting, pivoting, and repositioning operations of the assembled Forward and
Adapter Sections. The design load of the sling shall be 2100 pounds.

w. The Antenna Tuning Stand (Item 41) shall consist of a tubular weldment structure
supporting a fabricated monocogue aluminum spacer which simulates the configura-
tion of the OC/V. The stand shall be mounted to a reinforced plywood platform to
which is affixed four lock-type casters for mobility.

3.4.3 Subsystem Testing

The major objectives of subsystem testing are to evaluate subsystem performance, to
demonstrate compliance with Satellite Field Acceptance Specification requirements, and

to isolate faults and malfunctions to the lowest replaceable level,

3.4.3.1 Forward Section Subsystem Testing

3.4.,3.1.1 Reguirements

The AGE shall perform the following tests on the Forward Section:
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a. Charge battery

b.  Orbit eject tests

c. Check thrust cone assembly
d. Recovery tests

e, Check telemetry

f. Check simulator assembly

3.4.3.1.2 Methods
The Forward Section Test Set shall conduct subsystem level tests on the orbit eject,
recovery, and telemetry subsystems while the Forward Section is disassembled. The

composite control panel shall provide the capability of conducting complete systems tests
from the Adapter thrust cone interface connector.

3.4.3.1.3 Equipment Description

a. The Forward Section Test Set (Item 95) shall consist of a two~-bay metal cabinet
containing:

1. Battery charger

2. Thrust cone assembly checkout panel
3. Telemetry checkout panel

4. TField operations test panel assembly
5. Simulator assembly

6. Main power panel.
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3.4.3.2 Telemetry Subsystem Testing

3.4.3.2.1 Requirements

The AGE system shall perform the following tests via hardwire or open loop on the telemetry

subsystem:
a. Sensor continuity tests
b. Telemetry sensor channel allocations
c. Polarity checks on telemetry sensors
d.  Output power and frequency checks of the transmitters
e, Tape recorder operations
f. Multiplexer calibrations with respect to repetition rate, pulse width and linearity
g. Switching function checks of the signal data converter
h., Subcarrier oscillator calibrations
i.  Gyro checkout
j. Accelerometer checkout
k. Antenna checkout (see paragraph 3.4. 3.7)
.  Realtime and delayed checks of data links under both set and reset modes of the
transfer switch
m. Noise level checks during above tests
n. Pre~emphasis checks,
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3.4.3.2.2 Methods

The Telemetry subsystem shall interconnect with adapter cables and testing shall be

accomplished in accordance with Figure 3-9 with the following AGE:

3.4.3.2.

Telemetry System Stimulator (TSS) shall provide the necessary simulation,
stimulation and control to operate the Telemetry system and, except on the
component level, shall utilize the SIGME to determine proper operation.

Satellite Instrumentation Ground Monitor Equipment (SIGME) shall provide for data
acquisition for the Telemetry system and shall be utilized in all required test areas,
Telemetry information shall be received via hardwire from the vehicle or, via
airlink, from the vehicle antenna with ground reception through the radio receiver.
The data shall then be displayed in realtime and recorded on a magnetic tape
recorder for data reduction.

3 Equipment Descriptions

Telemetry System Stimulator (TSS) - (Item 87) ghall consist of the following:

1:

The T/M control and monitor panel to provide, at the vehicle interface or the
power controller, the necessary functions to energize the telemetry transmitters,
subcarrier oscillators, tape recorder multiplexers, and transfer switches.
Battery voltage, bus voltages, and "on' time for limited life components shall

be monitored,

The 30-channel multiplexer test panel to provide fixed or variable voltages to
the PAM multiplexer and to furnish the ocutput to be displayed. Provisions shall
be made to monitor multiplexer reception rates, channel crosstalk, linearity,
voltage limiting circuits, and duty cycle,

The T/M simulation panel to provide simulation for events, sensors, gyros,
and where feasible, accelerometers in the form of voltage levels,

The pre-emphasis panel to provide the d.c. levels to the subcarrier oscillators

to deviate the frequencies to their limits., The composite of these frequencies
shall be analyzed at SIGME,
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Figure 3-9. Block Diagram, Telemetry Subsystem Testing
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o
o

The power distribution panel to provide circuit breaker protection and power
distribution for 120 VAC 60 c¢ps single phase, 208 VAC 60 ¢ps three phase, and
28 VDC,

6. The vacuum tube voltmeter to provide the capability to measure any voltage in
the TSS,

b, Satellite Instrumentation Ground Monitor Equipment (SIGME) ~ (Item 88) ~ (See
Figure 3-10. ) SIGME shall consist of the following:

1. Two receivers tuneable through the IRIG telemetry band of 215 to 260 m. c.
One receiver shall receive the signal from one transmitter while the other
receives the signal of another transmitter. The demodulated composite signal
of 125 KC shall then be presented to the magnetic tape recorder.

2, The magnetic tape recorder to record the composite signal from each receiver
on two of the available seven tracks. A third track shall record the hardwire
composite signal when the vehicle is operating in this mode, Individual record

. and reproduce amplifiers shall be available for these signals,

3. The discriminators shall be presented with the composite signal where the
individual subcarriers are selected and demodulated, These discriminators
shall be standard phase lock, solid state, with plug-in type tuning units to
determine the selected subcarrier.

Wow and flutter compensation shall be accomplished with a tape speed
compensation system comprised of the standard discriminator with plug-in type
delay units. The reference signal shall be applied to the reference discriminator
whose output is representative of tape velocity variations. The compensation
signal shall be applied to the tape compensation input of each data discriminator
through a delay network appropriate to that channel frequency., The composite
data signal shall be applied to the normal input of each data discriminator
through the composite delay unit to achieve time correlation of data and
compensation.

4, Decommutation ~ The multiplexed output from the discriminators shall be
presented to the three-~unit decommutation system through the patch panel
arrangement, Two units shall reduce data and the third shall be a "quick look"
unit, Unit one shall decommutate the PAM rate of 90 X 1/18 and shall provide
reduced data output at the patch panel for presentation to the analog recorder.
Unit two shall decommutate the PAM rate of 30 X 5 and 30 X 2, 5 and shall

‘ provide reduced data output at the patch panel for analog recording. The "quick
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look™ unit shall extend the capability of the system by allowing a quick view of
any commutated channel during subsystem troubleshooting as well as MAB and
PAD system testing. Continuous channel information shall appear at the patch
panel when demodulated by the discriminator. This reduced data shall be
recorded by the analog recorder. Non-commutated channels that contain
random pulse information shall be recorded by a galvo oscillograph.

Recorders - The analog recorder shall consist of the recorder, the drive
amplifiers, and associated controls, It shall contain 32 channels, provide
internal calibration, and shall incorporate a flat frequency response from DC
to 60 cps,

(@1
®

The oscillograph shall consist of 12 optical galvos, utilize photographic paper
that does not require developing, fixing or washing, and shall provide a galvo
frequency response of 1000 and 2000 cps.

6. The time clock display shall accept the serial coded binary time information
and display it in decimal format., The serial time information shall be the
. demodulated output of a discriminator. Logic circuitry, composed of solid
state modules, shall be used for decoding the time clock information, The
ground reference unit shall display in decimal format a reference clock for
time comparison with the time clock display.

7. The pre-emphasis display unit shall provide visual display of the subcarriers
which make up the composite signal, The subcarriers shall be displayed in a
logarithmic form on a calibrated six-inch cathode ray tube. Relative amplitudes
shall then be used to determine the amount of pre~emphasis existing, Any
single subcarrier can be displayed on a second cathode ray tube to permit
minute examination and, by utilization of linear {requency enable immediate
identification and appraisal of such unwanted and disturbing effects as noise
intermodulation distortion,

8, The system calibration checks of discriminators shall be accomplished
automatically with results recorded on a digital printer. The digital data shall
be a parallel line display of the discriminator input frequency and the resultant
output voltage sequenced through five test points for each discriminator.

9. The five point calibrator shall supply discriminators with test signals as well
as a composite signal of all subcarriers. Each subcarrier band edge, mid-band,
and center frequency shall be supplied. Any of the five points can be selected
. manually or accomplished by automatic scanning,
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The crossbar scanner shall provide the contact closures necessary to monitor
the subcarrier frequency from each discriminator. It shall provide the contact
closure to allow the resultant discriminator output to be monitored by the digital
voltmeter. A digital display shall be used to visually indicate the channel
contact in use,

The digital voltmeter shall measure the resultant voltage from discriminators.
It shall present this to the digital printer at the same time the frequency is
measured and presented to the printer,

The digital printer shall receive and print the measured frequency and voltage
as well as the discriminator identifying number being calibrated.

The decommutation system calibration checks shall be accomplished in much
the same manner as discriminator checks. The output gates shall be scanned
sequentially by the crossbar scanner, measured by the digital voltmeter, and
recorded by the digital printer along with the identification number of the
monitored gate. The decommutation system shall have its own internal
calibrator; the system calibration doing nothing more than to rapidly assure
that the units are in calibration.

The master patch panel shall be the key distribution point of the complete system
since the inputs and outputs of all major functional equipment shall terminate
here. The ease of system operation and versatility of equipment usage shall
become possible through this arrangement.

The general test equipment shall include an 0. 05 ~ 500 VAC, 0-500 VDC
voltmeter; a 100 cps -~ 100 KC test oscillator; and a dual trace oscilloscope.

The signal simulator shall generate a PAM signal for calibration and alignment
of the decommutation unit., The serial pulse train output shall include all IRIG
standard rates, plus all special rates used in the vehicle telemetry system.

Each power distribution panel shall provide for the utilization of separate circuit
breakers for the four bays and one for the duplex receptacle. Each circuit
breaker shall be equipped with an "on'' light indicator.

The Ground Power Unit (Item 91) shall consist of a single-bay metal cabinet
containing the following modules:

1.

Power control and monitor panel
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2. Blower

3. Environmental power supply
4, 28 VDC, 60 amp power supply
5. Power distribution panel

The power unit of the Ground Power Unit shall be compatible with the SV main
umbilical, operational battery connectors, and with all system and subsystem test
sets requiring application of ground power to the SV,

d. The SV Adapter Cables (Item 83) shall comprise those cables used to interconnect
SV sections and shall be employed in electrically mating all sections while in a
separated configuration.

e, The SIGME Adapter (Item 88,1) shall consist of a six-bay unit containing two 30-
channel auxiliary decommutators and three 8-pen analog recorders., This equipment
shall be required in the MAB to expand the capabilities of SIGME (Item 88) by
providing the ground station capability in the MAB for PAD operations. (See
Figure 3-11.)

f. The Time Correlation Unit (Item 88, 2) shall consist of a single bay rack mounted
roetal cabinet containing a nixie display panel, a printer, a 200 volt d-c power
supply, a logic power supply, four logic card racks, a blower, and associated
cabling, This equipment shall be required at the MAB and at the PAD to provide
both a visual and a written record of time comparisons between PMR time (Format
F) and vehicle programmer time.

3.4. 3.3 Command Subsystem Testing

3.4.3.3.1 Requirements
The AGE system shall be designed to perform the following tests on the Command Subsystem

under closed loop and video data link conditions:

a. S-Band beacon operation

b. Command decoder checks
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Programmer checks

Power controller checks

Pulse position demodulator checks
Command selector unit checks
Antenna systems check

Realtime commands test

Word reject parity error check
Word command verification
Stored word commands test

Delay line operation check

Delay line rejection check
Translator decoder capability check

Deboost function check

3.4.3. 3.2 Methods

Command subsystem testing shall verify proper operation by:

aﬂ

SVS 3954 Rev C

Monitoring data received from the Command system when the vehicle is tested as a

system,

Implementation of signal stimulation and detailed monitoring to isolate trouble area

to the "black box'" level. (See block diagram, Figure 3~12,)

By supplying the proper stimuli and word structure to the command system and by monitoring

the results of these inputs the Command Subsystem Test Set (CTS) shall provide a means of

localizing a malfunction in the dismounted command subsystem and isolating same to the

"olack box'' level,
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Figure 3-12. Block Diagram, Command Subsystem Testing
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As a troubleshooting aid in assuring proper command system operation the Command
Subsystem Test Set shall have the capability to develop and inject NRZ coded information

into the command decoder. The CTS shall also have the capability of introducing NRZ coded
information into any of the four delay lines in the command programmer to verify and stimulate

the function of the command decoder,

The CTS shall further provide for:

a, Monitoring and display of all TT&C and command functions from the command
decoder

b. Monitoring of input and operating voltages
c. Simulation of relay drive pulses to power controller and command decoder relay box

d. Indication of the output relay closures in the power controller and command decoder
relay box

e. Simulation of input and output monitoring of programmer,

The Command Signal Generator shall generate command words composed of coded pulse
groups for insertion into the airborne command subsystem., Validation of the proper
reception of these commands shall be received from telemetry response in the form of an
"accept/reject'” signal and incorporated into a control loop within the CSG. Bit count and
bit parity associated with these command words shall be self-checked prior to insertion into
the airborne subsystem. Manual override controls shall allow the intentional generation of

a command or commands with bad bit count and/or bad bit parity.

The CSG shall be used in the subsystems test area, the satellite system test area, and the
launch area. Provisions shall be made to operate the unit by itself or remotely in conjunction

with the LCM,
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3. 4. 3. 3. 3 Equipment Descriptions

The Command Subsystem Test Set (Item 79) shall consist of the following modules:
1. Command decoder display and stimulation
2. Word generation and control
3. Power supplies
4. Oscilloscope
5. Patch panel
6. Signal matrixer
7. Power distribution
8. Power control and display
9. Counter
10. Event monitor
11. Power control and relay box
12, Test set logic and logic power supply
13, Blowers,
The Command Subsystem Test Set, a four-bay metal cabinet, shall provide manual
sequencing of tests, It shall also include all hardwires required for direct connection
with stipulated test points in the dismounted command subsystem, subsystem

components, and the signal generator.

The Command Signal Generator (Item 89) - (See Figure 3-13,) The CSG shall
comprise a three-bay metal cabinet consisting of the following modules:

1. Microwave signal generator

2. Pulse amplifier
3-50
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3. Power control panel

4, Blowers

5. Monitor and control panel

6. Photoelectric tape reader

7. Power supplies

8. Logic card files

The high speed photoelectric tape reader shall be the prime mover of the CSG

upon which test tapes are run into the system, converted into proper pulse position
coded groups and, in turn, inserted into the command subsystem. Tapes used by

the CSG shall be five-hole punched paper tapes segmented into a maximum of 99
addresses, each of which may contain either single or multiple commands. (See
Figure 3-14.)

Tape control logic shall control the operation of the tape reader in conjunction with
responses from the airborne command subsystem, manual controls (local or remote),
and control signals from the CSG self-check circuits,

Tape address search. Upon initiation of a "search' mode the logic shall read, store,
display, and continuously compare tape addresses with the manually selected address.
If the address on the tape shall be less than the one selected, the tape shall continue
to run in the forward direction until the tape and the selected addresses compare,

At this point the tape shall stop to enable tape decoding. If the tape address shall be
greater than the one selected, the tape will stop, reverse direction, and search in
reverse until equality is obtained. Tape direction shall then be switched back to
forward to enable tape decoding as before.

Tape decoding shall decode the five level tape into the following discrete characters:
1. Bin -1

2, Bin -0

3. Realtime command (RT)

4. Stored command (STG)

3-52
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5. Word end (WE)
6. Address end (AE)

Bit count self-check shall count the number of Binary 1's and 0's contained within a
command word and shall generate an error signal (BCE) if an incorrect number of
bits have been read. Transmission shall continue only if the "transmit" switch is
depressed a second time,

The timing chain shall be composed of a one megacycle crystal controlled clock
whose output is frequency divided down to five discrete frequencies of from 400 to
600 and 975 PPS. These frequencies shall represent approximately the upper and
lower limits of normal bit repetition rates into the vehicle, and shall be used in the
PPM encoder portion of the CSG for that purpose,

The primary storage shall consist of a shift register whose input shall be derived
from either the tape or manually activated switches. Shift pulses shall be derived
directly from the tape sprocket hole signal when shifting-in, or from a shift pulse
generator when shifting—-out. The shift register shall act as interim storage when
transmitting long series of commands into the vehicle.

At the start of the transmission of a series of commands under one tape address,
the first word shall be read into the register from the tape and upon sensing "word
end" shall be shifted-out of the register at the accelerated rate of 250 KC, Shift-
outs shall be accomplished in less than one bit time. If both bit count and bit parity
self-checks made during the shift~out process are good, another word shall be
entered into the register.

When the first word is clocked out of the secondary register, the second word shall
immediately be ready to go in the primary register. This shall greatly minimize
the time between word transmissions., From the time the first word is clocked-out
of the secondary register (transmitted to the vehicle), nothing shall be shifted-out

of the primary register until reception of an "accept' signal from the vehicle. When
an ""accept” signal is received the succeeding word shall be fast-shifted into the
secondary register. The cycle shall then be repeated for all words under the
specific address.

The bit parity self-check shall check the word for even number of Binary ~1's when
shifted into secondary storage. If an error is detected the tape shall repeat this
word into primary storage and continue the cycle as when a bit count error is
observed,
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In order to check the vehicle's ability to detect incorrect bit parity a bad word shall
be set up by the manual switches controlling the primary register input, and clocked-
out of the secondary register. In order to accomplish this, a bit parity disable
switch must be activated to inhibit this logic.

Secondary storage is a recirculating shift register which derives its input from
primary storage. Commands shall be clocked out of this register from 400 to 600
bits/sec. Shift-out shall be initiated by an indication of good bit parity of times and
transmitted until an "accept" pulse shall be received from the vehicle,

At this time the register shall be cleared and the word waiting in primary storage
shall be fast-shifted and immediately clocked-out in less than one bit fime. Bad
bit count shall be simulated by changing the number of shift pulses into the register
through actuation of a front panel control,

Word validation logic shall receive as its input an "accept/reject' signal from
SIGME, This shall consist of a pulse of two discrete amplitudes to signify either
acceptance or rejection of a vehicle-transmitted word, Its output shall be composed
of three signals sensed at the proper time (time delayed approximately two bit times
from the end of the transmitted word) as follows:

1. "Accept"
2. "Reject"
3.  "Word not verified" (indicating vehicle has not responded to transmission).

The pulse position modulated encoder shall receive information from the secondary
register and transform Binary -1 and 0 data into the proper three pulse group. The
third configuration of this pulse group shall signify an "'S" pulse transmission
continuously except:

1. When 1's or 0's are being transmitted

2. In the two bits following the last bit of a transmitted stored command.

Timing for the information of these pulse groups shall be derived from the timing

chain as is the bit repetition frequency, thus forming a completely synchronous
system.
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The video amplifier shall amplify the encoder pulse groups and convert them from
standard logic levels to a variable amplitude (0 to +25 V 50 ohm output), This
amplitude shall be capable of driving coaxial lines of significant length without
excessive degradation of rise and fall times.

The output of this amplifier shall be available for insertion through a 50 ochm coax
into the command hardwire interface of the vehicle and thence into the vehicle
Pulse position demodulator (PPD) 50 ohm input. The output shall also be used to
modulate an RF signal source,

The RF signal generator shall convert the encoded video signal to a microwave
signal in the S-band of 0 dbm (1 milliwatt) calibrated for use either directly through
appropriate attenuators into the vehicle command subsystem beacon or through the
antenna coupler.

¢. The Satellite Instrumentation Ground Monitor Equipment (SIGME). - (Item 88} ~
(See paragraph 3. 4. 3.2, 3b. )

. d. The Ground Power Unit (Item 91) - (See paragraph 3. 4. 3. 2, 3¢, )

e. The Anterma Coupler (Item 102) - (See paragraph 3.4. 3.7. 3c. )

3.4.3.4 Separation Subsystem Testing

3.4.3.4.1 Requirements

The AGE system shall be designed to perform the following tests on the separation subsystem:
a. Functional tests of separation subsystem mounted in an electrically mated, physically
separated SV
b. Stimulate the subsystem and components
¢, Monitor and record subsystem and component outputs
d. Initiate commands, and monitor and record events of the subsystem

e. Assure current carrying capabilities of the subsystem.
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3.4.3.4.2 Methods - (See Figure 3~15,)

A vacuum pump shall actuate the baroswitches and enable the separation subsystem. The

pressure level at which activation shall occur will be monitored by the test set. The test set

shall also generate and transmit simulated commands in order to drive the separation

programmer.,

Outputs from the programmer, in turn, shall fire the pyrotechnic simulators,

the output of which shall be monitored by an oscillograph.

3.4.3.4.3 Equipment Descriptions

a, The Separation Subsystem Test Set (Item 76) shall consist of the following
components:

1.

Test set checkout box for checking and verifying operability of the test equipment
before use

Test cables and junction box

Oscillograph (24~channel) for monitoring; 6~channel amplifier; and take-up unit
Power supply

Power and distribution panel

Separation subsystem test panel containing controls for input signals; indicator
for subsystem events; stop clocks for measuring subsystem time delays; and
meters for monitoring vehicle power and TLM voltages

Vacuum system for evacuating the baroswitch and measuring actuating pressure

Forward Section Simulator

Blower.

The above equipment shall be incorporated in a three-bay, free-standing, upright
metal cabinet and shall include an ancillary junction box, a separation checkout box,
and F/8 simulator box, and all necessary interconnecting input and signal cables,
and a vacuum line,

3~57
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The SV Simulated Flight Kit (Item 90) shall consist of the following components:

1. Safing and arming simulators

2. Pyrotechnic simulators

3. Validation harness

4, Tester

5, Carrying case,

Manual self-verification of the safing and arming simulators and the pyrotechnic
simulators shall be possible with the tester. (The validation harness shall provide

all interconnections between the devices and the SV test commector during system
testing, )

The Squib Simulator Current Monitor {(Item 90, 2) shall consist of a junction box and
cables for the purpose of monitoring squib simulator currents on recorders in the
Separation Subsystem Test Set (Item 76) and the Orbit Adjust Subsystem Test Set
(Item 81).

The Ground Power Unit (Item 91) ~ (See paragraph 3.4. 3.2, 3¢, )

3.4.3.5 Stabilization Subsystem Testing

3.4, 3. 5.1 Requirements

The AGE system shall be designed to perform the following tests on the stabilization subsystem

under closed loop conditions:

Platform checkout as to servo operation and gyro drift
Calibration of telemetry monitoring circuits

Accuracy checkout

Pickoff gradients checkout

Amplifier gains checkout
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f.  Polarity checkout

Analysis of servo loop

Fon

Verification of temperature registration and drift performance

Jote
»

Marginal voltage performance

j. Alignment of IR Sensor.

3.4.3.5.2 Methods

The major tests performed here shall primarily consist of closed loop tests to check signal
polarity and functional operation of each of the servo loops. Where closed loop tests are not
feasible, open loop tests shall be performed. In either case, several points in each loop
tested shall be monitored by means of an 8~channel recorder in order to obtain loop accuracy

and component gains,

When it shall be ascertained that all loops are operating correctly, the entire system shall

be tied together and the IR Sensor control loop stimulated by means of an artificial horizon.
The movement of the gimbals and gas exhaust from the reaction jets shall then be observed.
In the event a malfunction should occur in any loop, the multi-chammel recorder shall

pinpoint the component at fault,

An inertial platform test table shall determine inertial platform drift rates and shall function
also as a servo table in the stabilization subsystem loop tests., This table shall furnish
accurate rate inputs to the Inertial Platform (IP) and the rate gyro system by rotating at rates

equal to earth rate +orbital rate + small perturbations.

3.4.3.5.3 Equipment Descriptions

a, The Stabilization Subsystem Test Set (Item 80) shall consist of:

3-60
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1. Data and recording unit containing phase angle voltmeter; oscilloscope, two
channel recorders; test point patch panel; and blowers

2.  Module control unit containing a temperature control and monitoring panel;
gimbal positioning panel; power supplies; and blower

3. System control and monitor unit, containing subsystem operational control
panel; test point patch panel; test demodulators; eight channel recorders and
amplifier; relay unit; and an AC power supply

4, Test cables to interconnect the airborne and AGE,

The above equipment shall be incorporated in a four-bay metal cabinet measuring
98-inches wide, 75-inches high, and 36-inches deep.

The Inertial Platform Test Table (Item 20) shall consist of a pedestal and an
adjustable drive head, The pedestal shall include levels and minor azimuth adjusting
provisions, The drive head shall consist of a spin table, drive motors, a tachometer,
and provisions for signal commutation. The test table shall measure 51-inches high,
25-inches wide, 27-inches deep, and shall weigh approximately 955 pounds.

The Inertial Platform Fixture (Item 19) - (See paragraph 3.4.2. 3. 1.)

The IR Sensor Stimulator (Item 23) shall provide simulation of the radiation level
differential between earth and space, This differential shall serve as the stimulation
to the platform mounted sensors during subsystem testing and component evaluation.

(Used only with Barnes scanner, )

When the Mark IT scanner system replaces the Barnes scanner, Item 23 will be
replaced by Item 23. 3, IR Sensor Stimulator (MK II).

The Ground Power Unit (Item 91) - (See paragraph 3.4, 3, 2. 3¢, )
The Infra-Red Sensor Alignment Set (Item 23, 2) shall consist of a fixture assembly
and an instrument stand to provide an optical means of checking the physical mounting

alignment of the IR sensor to the inertial platform. (Used only with the Mark II
scanner),
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3. 4. 3.6 Orbit Adjust Subsystem Testing

3.4.3.6.1 Requirements

The AGE system shall be designed to perform the following tests:

a, Check relay box

b. Monitor solenoid valve voltages
c. Check performance of solenoid valves

d. Check pyrotechnic initiator circuits,

3.4.3.6.2 Methods ~ (See Figure 3-16.)

The Orbit Adjust subsystem shall be initiated by simulated command sent from the test set
. to the relay box in the command subsystem., The contact closures in the relay box shall be

monitored by the test set, Pyrotechnic simulators of the SV Simulated Flight Kit (Item 90)

shall be used in place of pyrotechnics to check cut the initiator circuits, Firing of these

simulators shall be monitored by the test set,

Nitrogen gas shall be introduced upstream of the rocket engines and downstream of the burst

disc in the fuel and oxidizer systems, The test set shall monitor the voltage applied to the

engine solenoid valves, and the flow of gas through the valves shall be visually and audibly

monitored,

3.4.3.6.3 Equipment Descriptions

a, The Orbit Adjust Subsystem Test Set (Item 81) shall consist of:

1. Orbit adjust test panel and controls for all input signals and indicators for
subsystem events

3-62
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ORBIT ADJUST SUBSYSTEM TEST SET
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Figure 3-16. Block Diagram, Orbit Adjust Subsystem Test Set
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2, Test set checkout box for checking and verifying operability of the test equipment
before use
3. Test cables and necessary junction boxes
4, Oscillograph (multi~channel) for monitoring purposes.
The above equipment shall be incorporated in a three~bay, free-standing upright
metal cabinet. The test set shall also include an ancillary junction box and all
necessary interconnecting input and signal cables,
b. The SV Simulated Flight Kit (Item 90) - (See paragraph 3. 4. 3. 4. 3b)

¢, The Squib Simulator Current Monitor (Item 90.2) - (See paragraph 3. 4. 3. 4. 3¢)

d. The Ground Power Unit (Item 91) - (See paragraph 3. 4. 3. 2, 3c)

. 3.4.3.7 Antenna and Beacon Testing

3.4.3.7.1 Requirements

The AGE system shall be designed to perform the following tests on the antenna and beacons:

a, Measurement of bandwidth, VSWR
b. S-Band beacon and rate beacon frequency
¢. S-Band beacon and rate beacon power output

d. Pulse shape determination of S-Band beacon and rate beacon,

3.4, 3,7.2 Methods

The Beacon Test Set shall be designed for use with the Antenna Test Set and shall measure
the frequency, power output and pulse shapes, as well as to interrogate and observe the
response of the various beacons aboard the Satellite Vehicle (SV). The Antenna Test Set

to measure the VSWR and bandwidth of the antenna aboard the Satellite Vehicle (SV).
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3.4.3.7.3 Equipment Descriptions

a., The Beacon Test Set (Item 105) shall consist of the following rack-mounted equipment:
1. Oscilloscope
2. Multipulse generator
3. S-Band diplexer
4, S-Band receiver
5. Electronic counter
6. Transfer oscillator
7. Doppler simulator
. 8. Doppler signal comparator
9. Directional couplers
10. Power lead
11. Attenuator
12, Coax cables and connectors
13. Thermistor mount
14, Hybrid junction
15, Terminations
16. Pick-up antenna.
The above equipment shall be incorporated in a two-bay, free-standing metal cabinet,

The test set shall also include all coaxial cable necessary for interconnecting with
the vehicle beacons,
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The Antenma Test Set (Item 104) shall consist of the following rack-mounted
equipment:

1, M/W generator- polarad

2., VHF, UHF and S—Band signal generators
3. Ratiometer

4, Power meter

Dual directional couplers

(@3]
®

6. Matched crystal mounts

. Universal bolometer mounts (2)
8. Bolometer matching transformer
9. Coax cables and connectors

10. Terminations

11. Thermistor mounts.
The above equipment shall be incorporated in a single-bay, free-standing metal
cabinet and shall include all coaxial cables necessary for interconnection with the
antennas,
The Antenna Coupler, VHF, UHF and S-Band (Item 102) shall consist of:

1. Dielectric "hats" for VHF transmission

2. Dielectric "hats" for UHF and S-~Band transmission and reception

[@v]
o

Coaxial connectors

The above equipment shall be mounted on an electrically isolated aluminum sheet
over that part of the Satellite Vehicle (SV) housing the antennas.
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3.4. 3.8 Back-up Stabilization Subsystem (BUSS) Testing

3.4.3.8.1 Requirements

The AGE system shall be designed to perform the following tests on the BUSS:

a, Attitude control checks

b. Rate Gyro checks

c. Command checks

d. Pneumatic system leak check

e, Solenoid valve operation

3.4.3.8.2 Methods

The subsystem testing of the BUSS command system and the BUSS attitude control system
. shall take place at the MAB prior to system and magnetometer testing, (See Figure 3-17.)

The magnetometer output shall be simulated with triangular waves of varying frequencies

and constant "R" channel voltages to establish:

a. The null gain of "P" and "Q" channels
b. The rate gain and positive attitude limits of "Q'" and "P'" axis rates

c. The rate gain and negative attitude limits of "P" and '"Q'" axis rates,

The rate gyro shall be mounted to the rate table with its input axis parallel to the spin axis
of the table. The roll rate gain shall be tested by rotating the table clockwise and then
counterclockwise at varying rates of speed. The correct roll solenoid shall be activated
before a rate of 2. 5 degrees per second is reached, and turn off at a rate greater than 0.1

degree per second,
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Commands shall be fed hardwire through the umbilical or transmitted open loop to the BUSS
subsystem via the vehicle antenna, The BUSS receiver shall receive either a secure
command on any of three unsecure commands, Capability shall be provided to monitor the
transmitted frequency, to check receiver sengitivity, to check for correct translation of

commands by the decoder, and to monitor the timer output function for proper time.

A leak test shall be performed in that part of the pressurant system upstream of the normally
closed squib valves. The leak rate shall be measured at a tank pressure of 3600 psia using

a helium mass spectrometer leak detector. A further leak test shall be performed on that
part of the pressurant system downstream of the normally closed squib valves with the

system charged.

A source of regulated nitrogen gas shall be connected to the pressurant system downstream
of the normally closed squib valves with the solenoid valve monitored. As the solenoids open
a check for gas ejection through the nozzles shall be made. Regulator lock-up performance

shall also be checked during this test.

3.4.3.8.3 Equipment Descriptions

a. The Inertial Platform Test Table (Item 20) - (See paragraph 3. 4. 3. 5. 3b. )

b. The BUSS Attitude Control Test Set (Item 97) shall be supplied by LMSC to GE for
monitoring signals, checking functions and providing input voltages to the BUSS
attitude control subsystem. The test set shall mainly function as a magnetometer
simulator. It shall also be capable of monitoring rate gyro operation when the gyro
is removed from the vehicle and remotely connected to the flight control electronic
package,

¢, The BUSS Subsystem Checkout Test Set (Item 96) shall be supplied by LMSC to GE
to supply input power to End Item 97, It shall also be used to checkout the BUSS
command subsystem by generating coded RF command signals to and monitoring
responses from the vehicle to verify proper operation,
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The SV Plumbing Leak Rate Detector (Item 61) - (See paragraph 3.4. 6. 3a.)

The Frequency Monitoring Unit (Item 96. 1) shall consist of a single bay upright
metal cabinet containing an electronic frequency counter and converter units, This
equipment is required to measure and monitor transmitter frequencies, time
intervals, and frequency drifts of the BUSS Subsystem Checkout Test Set (Item 96).

Environmental Control Subsystem Testing

.1 Requirements

Monitor performance of heaters
Operate the blowers

Internally and externally cool the SV during ground tests,

3ede 30 9.2 Methods

The environmental heaters and blowers shall be operated and monitored, as required, by

the various test sets during subsystem and system tests. A cooling unit shall be supplied to

envelope the Satellite Vehicle (SV) with a flow of cooling air in order to carry off heat

generated during ground testing.

3.4. 3. 9.3 Equipment Descriptions

ao

The Cooling Unit (Item 51) shall consist of an air conditioner remotely mounted
outside the Misgile Assembly Building (MAB) and connected to a stationary internal
air duct system containing duct outlet fittings and air hoses., The auxiliary cooling
equipment for the Adapter Section shall include a cover plate with hose connector
arrangement, For the Orbital Control Vehicle (OC/V) the cooling equipment shall
include a series of clamp~on cover shield support lines with fastener arrangement
to the OC/V cradle cage bars and a fold-back cover shield plate with hose comnector,
A quick disconnect with hose connector shall cool the aft bay of the OC/V,
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The air conditioner shall be capable of supplying 100 1b/min of air at 3401?, 807
relative humidity, at a maximum static pressure of 28 inches of water (1 psig).

3.4.4 Alignment

3.4.4.1

Requirements

During the vehicle assembly and checkout in the Missile Assembly Building (MAB) the

following components of the propulsion and stabilization and BUSS systems shall be aligned

with respect to vehicle references to insure proper functioning of the satellite during orbit

acquisition and orbital flight:

Qo

b.

3.4.4.2

Ao

Orbit adjust engines
Retro rocket engine
Inertial platform

Magnetometer,

Methods

Orbit Adjust Engine Alignment. An accurately machined calibration fixture shall
establish the aft OC/V ring at Sta. 218, 03 as a reference plane, provide an adjustable
target assembly to simulate the Satellite Vehicle (SV) mean CG, and incorporate an
alignment fixture adjusted to the entire spectrum of CG locations and mated to the

aft OC/V ring. A reference target mirror assembly shall be inserted into the Orbit
Adjust engine where pointing displacement error can be read on an alignment scope,
The two orbit adjust engine thrust vectors shall be aligned to within 0, 06 inches of
the reference or mean CG,.

Retro Rocket Engine Alignment. A fixture consisting of a calibration ring, an
alignment fixture, and an alignment sighting scope shall establish an optical axis
normal to the optical target and coincident with the target center. The target mirror
chall be inserted into the rocket engine where pointing and displacement error can be
read on the alignment sighting scope reticle, The rocket engine shall be aligned to
roll axis and through the CG plane of the Forward Section within 0. 010 inch,
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Inertial Platform Alignment. An alignment set consisting of a theodolite, an
autocollimator, levels and instrument stands, shall be positioned to establish aud
transfer the vehicle reference plane and reference target mirror on the vehicle
structure to the inertial platform. The reference target mirror shall be mounted on
the inertial platform perpendicular to its reference axis. The inertial platform shall
then be adjusted until its reference axis is perpendicular to the vehicle reference
plane to within three minutes of arc.

Magnetometer Alignment. An alignment fixture with auto-collimating mirror shall
be attached to the vehicle interface station 234, 88. A clinometer placed on the
fixture is used to level the vehicle, With the mirror on the alignment fixture to
represent vehicle axes, and with a mirror target assembly fastened to the magneto~
meter to represent the magnetometer axes, a theodolite (from end item 22) is used
to check the alignment of the magnetometer. The reference corner which defines
the magnetometer axes must be aligned to be within +30 minutes of arc of the three
vehicle axes,

Equipment Descriptions

The Orbit Adjust Nozzle Alignment Set (Item 24) shall consist of a calibration fixture
with target assembly, an alignment fixture with an alignment scope, and an engine
target assembly.

The Rocket Alignment Fixture (Item 24, 1) shall consist of four major components:
a calibration ring, an alignment fixture, an engine target assembly, and an alighment

sighting scope.

The Inertial Platform Alignment Equipment (Item 22) shall consist of optical tooling
bars, coincidence via levels, a theodolite and an autocollimator,

The magnetometer alignment set of the BUSS Auxiliary Equipment (Item 98) shall
consist of a clinometer, target assembly, and a calibration fixture,
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3. 4.5 Weight and Balance

3.4.5.1 Requirements

The Forward and Adapter Sections and the Orbital Control Vehicle (OC/V) must be weighed

and balanced in the Missile Assembly Building (MAB) prior to the systems test and subsequent

movement to the Launch Complex, Propellants, pyrotechnics, and high pressure gases shall

not be included in the vehicles during this activity in order to insure accuracy as well as to

provide for the safety of personnel and equipment.

The following mezsurements shall be made separately on the Forward and Adapter Sections

as well as on the Orbital Control Vehicle (OC/V):

g p

Weight
Center of Gravity

Moments of Inertia (IX, 1, IZ)(Forward Section Ix only)

y

Products of Inertia (Ixy’ I, Iyz) (Forward Section only)

XZ

3.4.5.2 Methods

During the following measurements the Forward Section (R/V), The Adapter Section, and the

Orbital Control Vehicle (OC/V) shall be supported in inertia fixture sets,

C.

Weight determination shall be performed by means of a weigh beam and integral load
cells. A console readout shall indicate the aft and forward load reactions summed
by the operator in determining the vehicle weight,

Moment of inertia determination shall be made by the use of a bhifilar pendulum
machine for the Forward Section, The period, displayed in digital form, shall
enable the calculation and determination of moments of inertia,

Products of inertia determinations shall be ascertained by rotating the Forward
Section in a horizontal attitude about a vertical centerline on a products of inertia
machine. Unbalanced forces shall then be null balanced by the displacement of
weights on the axes of the machine., Products of inertia shall then be calculated from

the displacement and mass of the machine weights.
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3. 4. 5, 3 Equipment Descriptions

a, The Inertia Fixture Set (Item 34} shall be an accurately machined fixture with
machined roller tracks to provide a full 360° roll capability, It shall have bolted
interfaces with the Adapter Section and the aft end of the Orbital Control Vehicle
(OC/V) which shall establish references for the three mutually perpendicular axes
(pitch, roll and yaw) of the vehicle, The fixture shall be an aluminum weldment
with weight requirements of 300 pounds for the Adapter Section and 3200 pounds for
the OC/V,

b, The Weigh Beam (Item 33) shall consist of a welded steel lifting beam with an
adjustable lifting eye and two strain gauge-type load cells, It shall be capable of
weighing and locating longitudinal centers of gravity for loads weighing between 600
and 5000 pounds.

c. The Moments of Inertia Machine (Item 35) shall consist of a pedestal and pendulum
assembly with an interval time counter and a pendulum starter mechanism. It shall
. provide the means for calculating the moments of inertia of the Adapter Section and
the Orbital Control Vehicle (OC/V), (Item 35 is presently installed in the Missile
Assembly Building (MAB) as part of Contract AT 04(695)-6. )

d. The Bifilar Moments of Inertia Machine (Item 35, 1) shall be a bifilar pendulum
assembly consisting of a pair of vertical suspension piano wires terminated at one
end by conical brackets attached to a ceiling 'T'" beam, and at the free-swinging end
by conical bracket attachment to the Forward Section support ring, The Bifilar
machine shall provide a means for calculating the moments of inertia of the Forward
Section by timing the period of the oscillations about the Forward Section roll axis,

e. The Products of Inertia Machine (Item 36) shall consist of a base plate mount and a
dynamic balancer. It shall provide the means for calculating the products of inertia
for the Forward Section, the Adapter Section, and the Orbital Control Vehicle (OC/V),
(Item 36 is presently installed in the MAB as part of Contract AF 04(695)~6. )

f. The Forward Section Inertia Fixture Set {Item 34, 1) shall consist of an aluminum
weldment comprising a cage~-frame assembly shaped to accommodate the Forward
Section, The fixture shall support and align the Forward Section during determinations
of the center of gravity, moments of inertia, and products of inertia, It shall
interface with the Bifilar Moments of Inertia Machine (Item 35. 1) and the Inertia
Fixture Set (Item 34).

3~T4
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3.4.6 Leakage Rate Testing

3.4.6.1 Requirements

Leakage rate testing shall be required to reaffirm confidence in the pneumatic and propellant
systems of the vehicle after exposure to shipping environments, Quantitative measurements
shall be made to insure that any leakage shall be within the allowable limits of the vehicle
specifications. The following vehicle subsystems shall be pressurized and checked for leakage

in the Missile Assembly Building (MAB):

a, Stabilization subsystem (Freon)
b. Orbit Adjust subsystem (Nitrogen, hydrazine and tetroxide)
¢. Forward Section (forebody)

d. BUSS subsystem,

Tests shall be performed on each subsystem to measuregas loss at operating pressures,
Nitrogen gas, with a small percentage of helium added, shall be used as a common test fluid
to replace the Freon and other propellants normally used in some of the subsystems, All

fluids in the vehicle system shall be correlated to an equivalent nitrogen leakage rate,

a., High pressure systems shall be tested at operating pressures. Any subsystem
which exceeds its allowable leakage rate shall be reduced to a specified pressure
and then a mass spectrometer, a sensitive to helium, shall be used to locate the leaks.

b. Low pressure systems {(propellant systems) shall be tested at approximately one-
sixth of their operating pressure in order to protect the Teflon bladders and the
burst discs. If leakage is within limits the pressure on both sides of the bladders
shall be reduced until the nitrogen side is at atmospheric pressure and a small
positive pressure shall remain in the bladder. Any leakage through the bladder shall
be measured by water displacement method,

The helium mass spectrometer shall be used to locate leaks if the leakage rate is out of limits.

o
{
-3
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3.4.6.3 Equipment Descriptions

b.

The SV Plumbing Leak Rate Detector (Item 61) shall consist of the following
components: gas pressurization console; power supply; portable mass spectrometer;
nozzle caps; leak bottles; moisture analyzer; and a purge system. The gas
pressurization console shall contain all inlets, valves, regulators, pressure gauges,
outlets, and safety provision for directing and/or mixing nitrogen and helium for
pressurizing and leak testing of each vehicle fluid and propellant system, and for
filling the vehicle nitrogen and Freon tank. The console shall also contain a

display of vehicle tank pressures and temperatures. The nozzle.caps shall serve to
cap off the stabilization nozzles during leak tests. The leak bubbler shall provide
for leak evaluation of propellant bladders. The moisture analyzer shall measure
the moisture content of gas in the vehicle. The purge system shall provide for a
dry nitrogen purge of the vehicle and shall prevent condensation of atmospheric
moisture on the vehicle tanks and lines when vented after high pressure fill,

The High Pressure Nitrogen Supply (Item 58) shall consist of twelve high pressure
nitrogen cylinders plus valves, regulators, gauges, and tubing, mounted on a
roadable trailer. It shall also contain temperature pressure meters to monitor the
tanks of the SV.

The High Pressure Helium Supply (Item 59) shall consist of two helium supply
cylinders and a control and supply panel mounted on a cart. The cylinder supply
shall include individual cylinder valves, gauges, and associated tubing. The panel
shall contain valves, regulators, gauges, outlets, and the SV helium tank pressure
and temperature monitors.

3. 4.7 System Testing

3.4.7.1 Requirements

The AGE system shall be designed to verify that the Satellite Vehicle (SV) is functioning as a

system.

This test shall reveal any malfunction caused by interference between subsystems.

(See Figure 3-18.)

The system test shall simulate the flight profile and shall consist of the following phases:
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a. Terminal countdown
b. Powered flight
c. Separation - Atlas/Agena
d. Separation - Agena/OC/V
e. Attitude control check
f.  Stabilization and orbit adjust
g. Typical orbits
Orbit maintenance
i.  Terminal orbit
j.  BUSS monitoring
k. Separation - R/V-0C/V

. Re-entry.

3.4.7.2 Methods

The system test shall be conducted in the MAB Vehicle Test Area. The Forward Section,
Adapter Section, andthe Orbital Control Vehicle (OC/V) shall be electrically and mechanically
mated, Simulated baroswitches, safe arm devices, squibs, and a test harness shall be
installed in the vehicle throughout the test. The Satellite Vehicle (SV) internal environment
shall be maintained by utilizing its internal environment control, supplemented by a cooling

unit, and associated ducting,

a4, Terminal Countdown., This phase of the system test shall establish confidence that:
1. Command monitoring subsystems are functioning
2. AGE is properly adjusted
3. Required conditions at launch exist in the SV,

Initial checks include:
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Monitoring continuity loops

Checking compartment temperature

Monitoring battery voltages

Applying ground power

Establishing that command subsystem is operating through S-Band
Monitoring 52. 5 KC "accept/reject" discriminator on scope
Monitoring UHF and S-Band beacon

Hardwire monitoring of stimulated commands to the Agena,

Prelaunch initial conditions include:

10,

11,

. 12,

Manual initialization ON

Servo disable ON

Reset and hold clock

Turn Stabilization temperature monitors OFF
Apply external power

Enable T/M hardwire

Remove manual initialization

TT&C ON

Compatibility check with ground station
Prelaunch preset

Manual initialization ON

Switch on internal power

3-79
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13, Remove manual initialization

14, TT&C ON

15, Orbital mode transfer

16. Erase delay lines

17, Load flight program

18, Release clock

19, Manual initialization ON and OFF
20, TT&C ON,

b. Powered Flight. The following operations shall be performed during this phase of
the test:

1., Monitor telemetry realtime transmitter powered flight channels
2. Operate simulated baroswitch to enable separation subsystem
3,  Monitor, through telemetry, signal from separation programmer.

c. Separation Atlas/Agena. This phase of the test shall be initiated by a command to
the separation programmer. The following programmed events shall be monitored:

1. Hatch cover ejected

(a) Hardwire monitor, through validation test connector, that hatch cover #1
and #2 simulated squibs have fired

2, Monitor separation circuitry armed

(a) Monitor that #1, #2, #3, and #4 safe/arm devices are in the ARM position
via hardwirs

(b) Monitor 5 VDC level on separation programmer telemetry monitor #1

. 3. Monitor orbit adjust engine manifold bleed
3-80
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(a) Hardwire monitor from engine solenoids
4, Monitor that OC/V propellant tanks have been pressurized
(a) Hardwire monitor that simulators for squib valves have fired.
d. Separation Agena/OC/V, Monitor firing of simulated squibs,
e, Attitude Control, In checking the attitude control, source of nitrogen gas shall be
connected to the pressurant system downstream of the normally closed squib valves,
The magnetic field shall be moved with reference to the magnetometer and the
operation of the pitch and yaw solenoids and valves monitored. The rate gyro shall
be moved to check that the roll solenoids and valves operate properly. During

solenoid operation a gross check shall be made to determine that gas is ejected
from the nozzles,

The following BUSS system functions shall be checked when the proper umbilical
comnections are made:

. 1, Command reset. A 28 volt d, ¢. signal shall be required from AGE to reset
auxiliary timer and relays.

2, Auxiliary timer speed-up. A 28 volt d. c. signal shall be required from AGE
to increase timer speed,

3. Execute monitor., A 28 volt d, c. signal shall be received by AGE to indicate an
output from the decoder,

4, Gas fill pressure. A 0-5 volt d. c. signal shall be received by AGE to represent
pressure of BUSS gas during tank filling operations.

5. Solenoid fill valve, A 28 volt d. c. signal shall be required from AGE to
remotely control the gas solenoid shut-off valve when loading the tank on PAD,

6. Mode and event monitor. A 0-5 volt d. c. signal shall be received by AGE to
monitor discrete outputs from BUSS.

7. Command (coaxial). This cable shall enable AGE to supply an RF hardwire
command input during closed loop operation of the BUSS command subsystem.
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The following BUSS system functions shall be checked when the proper TP2 test
connections are made:
1, Magnetometer solenoid output #1.
2, Magnetometer Solénoid output #2
3. Antenna solenoid output #1
4. Antenna solenoid output #2

5. Roll valve solenoid #5

6. Roll valve solenoid #86

7. Pitch valve solenoid #2

8. Yaw valve solenoid #3
. 9. Pitch valve solenoid #4

10, Emable squib #1

11, Enable squib #2

12, Primary gas disable #1
13. Primary gas disable #2
14, Yaw valve solenoid #1,

f.  Stabilization and Orbit Correction. The following operations shall be performed
during this phase of the test:

1. Uncage the stable platform
(a) Monitor thrust nozzle valves opening and closing
2, Initiate normal orbit correction

g. Typical orbits
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1. Command required GFE functions
(a) Monitor GFE functions by telemetry and hardwire
h. Orbit maintenance

1. Command engines ON

2. Monitor engine cutoff
i,  Terminal orbit

1. Initiate yaw around sequence by commanding attitude control to fly reverse
(a) Command yawing torque ON and OFF
(b) Monitor yawing sequence

2,  Command SV pitch down sequence

. (a) Monitor proper solenoid valves open

3. Imitiate Prearm - Monitor telemetry output

4, Initiate arm
(a) Arm thrust cone delay
(b) Arm capsule programmer

(¢) Turn on and monitor beacon

(d) Start back up timer.

jo BUSS Monitoring, The following BUSS subsystem signals shall be monitored during
terminal countdown:

1. Gas Fill Temperature (BUSS)
2., Gas Fill Pressure (BUSS)

3. Execute Monitor (BUSS)
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4, Auxiliary Time Speed-Up (BUSS),
The following hardwire control capability shall be available throughout countdown:
1. Command Reset (BUSS)
2. Solenoid Fill Valve (BUSS)
3, Command, BUSS -~ RF hardwire.
R/V Separation
1. Initiate transfer command from OC/V
(a) Actuate and monitor thermal battery simulator
(b} Actuate and monitor inflight disconnect simulated squibs
(c) Actuate and monitor pin puller simulated squibs.
Re~entry
1. Monitor spin up ~ firing of squib valve simulators
2., Monitor retro rocket firing - simulator squib
3. Monitor design ~ firing of squib valve simulators
4, Monitfor thrust cone inflight separation simulated squibs
5, Initiate thrust cone separation - monitor simulators
6. Monitor telemetry re~entry sensors
7. Close simulated "'g'" switches in retrieval subsystem
8. Monitor sequence of retrieval events,
OC/V De-Orbit

1. Initiate OC/V spin
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2.  Monitor roll nozzle valve opening
3. Monitor engine solenoid valves ON and OFF

4. Spin, deboost (solenoids and retroignition).

3.4.7.3 Equipment Descriptions

a. The SV System Test Set (Item 82) shall consist of a four~bay metal upright cabinet
containing the following:

1. Counter
2., Tracking, telemetry and command controls
3. Oscilloscope
. 4, System functions

5. Ground power control
6. Digital ohmmeter
7. Separation controls and monitors
8. Propellant tank temperature and pressure monitors
9. Attitude controls and monitors

10, 28 VDC test set power supply

11, Logic power supply

12. Power distribution

13. Orbit functions

14, Transwitcher

. 15. Operation monitor
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16, 28 VDC ground control power supply
17. Communications panel
18, Attitude control
19, Temperature monitor control
20. Field operations panel.
b. The SIGME (Item 88) - (Refer paragraph 3. 4. 3.2. 3b, )
¢. The Command Signal Generator (Item 89) - (See paragraph 3,4.3.3. 3b. )
d. The Ground Power Unit (Item 91) ~ (See paragraph 3. 4. 3. 2. 3c.)
e. The BUSS Subsystem Checkout Test Set (Item 96) - (See paragraph 3. 4. 3. 8. 3¢, )
. f.  The BUSS Attitude Control Test Set (Item 97) - (See paragraph 3.4. 3. 8. 3b. )
g. The SV Simulated Flight Kit (Item 90) -~ (See paragraph 3. 4. 3. 4. 3b. )
h, The BUSS Auxiliary Equipment (Item 98) consists of the following components:
28 volt d. c. power supply; input power control box; d. ¢c. digital voltmeter; special
test harness; magnetometer checkout box, solenoid simulator; permanent magnet;
electronic timer simulator and monitor; flight control electronics breakout box;
magnetometer electronics breakout box; analog and event recorders; cabling;
magnetometer alignment set; and a magnetometer T/M calibration unit,

i.  The Antenna Coupler (Item 102) ~ (See paragraph 3.4. 3.7. 3¢. )

jo The Beacon Checkout Test Set (Item 105) — (See paragraph 3. 4. 3.7. 3a.)

3. 4.8 Preparation for Transport

3.4.8.1 Requirements

Upon completion of all operations inthe MAB and SV shall be made ready for transport to the
MCB after certain environmental conditions and requirements are met, These environmental

. control requirements shall include:
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a. Maintaining temperature of the Forward/Adapter Sections
b. Maintaining temperature of the OC/V Section
c. Maintaining temperature of TARS package.

3.4.8,2 Methods

The vertical transport tie~-down ring shall be attached to the aft end of the SV mounted on its

cradle and carriage. A heater control unit shall then be fastened to the S/V cradle and a

115 VAC power cord plugged into it.

The SV transportation blanket shall be installed over the Forward, Adapter, and OC/V
sections of the SV and a common power cord from the SV transportation blanket plugged into
the heater control unit. The test umbilical shall be disconnected and in its place a special

TARS heater plug connected to the heater control unit.

The SV shall then be moved to the MAB loading platform on the SV work and assembly truck
and roll-transferred onto the SV transporter. Once transferred, the rail adapters shall be
locked in position and the two trunnion shafts of the SV vertical transport tie~-down ring engaged
with the transporter's pivot assemblies. The a.c. cable shall then be disconnected from the
heater control unit and a d. c. cable leading from the transporter's battery pack shall be
installed in its place to provide the power source required for both blankets and TARS while
transporting the SV, The transporter tarpaulin shall then be closed and secured and the SV

shall then be ready for transporting to the MCB,

3.4.8.3 Equipment Descriptions

a, The SV Non-Magnetic Cradle (Item 10.2) - (See paragraph 3.4. 2. 3e.)
b. The OC/V Assembly Carriage (Item 11) - (See paragraph 3.4.2. 3f,)

c. The SV Work and Assembly Truck (Item 26) ~ (See paragraph 3. 4. 2. 31)
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The SV Vertical Transport Tie~-Down Ring (Item 28) -~ (See paragraph 3. 4.2, 3m)

The Heater Control Unit (Item 10, 1) shall consist of a junction box for connections
to the SV transportation blanket heaters and the TARS gyro heaters. The heater
control unit shall connect to the transporter battery pack and shall be clamp-~
mounted to the OC/V cradle.

The SV Transportation Blanket (Item 29, 1) shall consist of an OC/V portion and an
upper blanket portion. The OC/V portion shall consist of two sections held together
by zippers. The upper blanket portion shall consist of a cap, a nose, and an
adapter section held together by zippers. All blanket sections shall be constructed
of neoprene or vinyl-coated cloth and shall contain heating elements, temperature
sensors, and plug connector for connection to a monitor and control unit.

The SV Transporter (Item 29) - (See paragraph 3. 4. 2. 3n. )
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3.5 MAGNETOMETER CHECKOUT BUILDING (MCB)

AGE is required at the MCB during various testing operations.

3.5.1 Magnetometer Compensation and Calibration Tests

The following tests shall be performed on the SV at the MCB:

a. Provide magnetic field direction and intensity for each of the three major axes
b. Test and monitor signal and bias output levels for each axis
c. Compensate and calibrate magnetometer

d. Perform end~to-end gain checks of the P and Q sensors to their respective
solenoids

. e. Monitor the firing of the pitch and yaw solenoids.

3.5.1.1 Requirements

The compensation and calibration of the tri-axis magnetometer shall be performed at
the MCB in order to assure the capability of the magnetometer to provide information

and intensity of the earth's magnetic field along each of the three major axes of the SV.

3.5.1.2 Methods

The assembled and blanketed SV shall be transported to the MCB, lifted in the SV non-
magnetic cradle from the transporter by means of the installation sling and a facility
crane, and placed upon non-magnetic supports on the indexed compass rose turntable.
(Since the MCB shall be heated to 2 minimum 65°F the transportation blanket and the
heater control unit shall be removed from the cradle. The heater control unit shall

still be used to heat the TARS package. The unit must be at least 15 feet from the »

cradle.)
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During all magnetometer calibration and compensation operation at the MCB the magneto-

meter boom shall be in an extended position.

In order to compensate the P, R, and Q axes, the magnetometer electronics output for a
given axis shall be nulled to "X'" millivolts when that axis is perpendicular to north. ("'X"
represents the shift in null due to the difference between the compass rose and in-orbit

field strengths.)

The magnetometer shall be operated in a magnetic field of 0.495 oersted. The bias output
of each of these axes shall be 0.3 of the power supply voltage with 1% accuracy at an
external load of one megohm. The signal output of each axis shall be equal fo the bias
output plus 2.5 sine ¢ (£ 5%) at an external load of one megohm. (¢ is the angle of
sensor axis to zero field intensity.) When the difference between the bias and signal
outputs are equal to "X'" the sensor shall be considered nulled. The noise on the signal
. output shall be less than 10 millivolts zero to peak. Any change in output in the positive

sense shall correspond to a change in magnetic intensity in the positive sense,

An external 28 volt d-¢ power supply shall power the magnetometer and the flight control
electronics package. A d-c digital voltmeter shall monitor the signal and bias output
levels and a special test harness shall be utilized to bring out all interconnections
through the four test access doors. A checkout box shall monitor the 28 volt d~¢ power

supply as well as the signal and bias outputs of each of the three axes.

During end-to—~end tests, solenoid simulators shall be required to monitor the firing of
pitch and yaw axis solenoids. The SV shall be rotated in both directions from the nose
north position with both the pitch and then the yaw axis horizontal. Each solenoid shall
open and remain open at an angle less than 15.30 maximum, and shall close and remain

closed at an angle greater than 6. 50 minimum.
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Upon completion of magnetometer compensation and calibration the SV shall be prepared
for transport to the Launch Complex at Pt, Arguello, California. Care shall be exercised
to see that all environmental conditions for maintaining the temperature of the SV are

met and that proper environmental power hook-up is made. (Refer to paragraph 3.4.8.2.)

3.5.1.3 Equipment Descriptions

a. The OC/V Cradle (Item 10.2) - (See paragraph 3.4,2. 3e)
b. The Heater Control Unit (Item 10.1) - (See paragraph 3. 4. 8.3e)
c. The AGE Fairing Set (Item 12) - (See paragraph 3.4.2.3g)

d. The SV Transporter Item 29) ~ (See paragraph 3.4.2,3p)

e. The 8V Transportation Blanket (Item 29.1) - (See paragraph 3.4, 8.3g)

f. The SV Installation Sling (Item 30) - (See paragraph 3.4.2,3q)

g. The SV Non-Magnetic Support Stand (Item 43) shall consist of two aluminum
supports each containing two roller assemblies to restrain, support, and rotate
the assembled SV during magnetometer compensation and calibration.

h. The BUSS Auxiliary Equipment (Item 98) - (See paragraph 3.4.7.3h)
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3.6 LAUNCH COMPLEX

AGE is required at the Launch Complex during various pre-launch operations,

3.6.1 General

The Launch Complex, for purposes of this specification, shall comprise two (2) launch pads
(PAD), two (2) Launch and Service Buildings (LSB), a Launch Operations Building (LOB),
and a Vehicle Support Building (VSB).

The following operations and tests shall be performed at the Launch Complex with the AGE

provided (See figure 3-19):

a, Mating of SV to Agena booster
. b. Verification of launch AGE interconnections
c. System acceptance testing of SV in conjunction with Agena and Atlas vehicles
d. Demating of SV from Agena booster and transport to VSB
e. Preparing SV for flight
f.  Conducting final confidence test on SV and transport to PAD
g. Final verification of launch AGE intercomnections
h. TFinal mating of SV to the Agena booster at the PAD
i. Pad servicing

jo  Countdown

3.6.2 Verification of Launch AGE Interconnections

3.6.2,1 Requirements

The verification of launch AGE interconnections shall initiate the countdown required by the

SSD launch controller to assure that each associate ontractor is capable of beginning the

. countdown.
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3.6.2.2 Methods
This task shall indicate that all stations are manned in the LOB, LSB, MAB, and the tracking
stations; that communications are operative and clear; and that all physical connections are

established between the airborne vehicle and the launch AGE,

3.6.2,3 Equipment Descriptions

a, The Launch Complex Verification Unit (Item 115) shall serve to confirm the launch
equipment interconnection, It shall also similate the SV electrical interface
(Umbilical and test connector) to the degree necessary to establish flight readiness
confidence in the launch equipment,

3.6.3 Mating Operations

3. 6. 3.1 Requirements

The environmental conditions and requirements outlined in Paragraph 3. 4. 8 must be
maintained as the SV is transported to the PAD as well as during all mating operations at the

PAD,

3.6.3.2 Methods

After the SV arrives at the PAD the SV transporter shall be properly positioned directly
under the gantry hoist and the transporter tarpaulin cover telescoped open toward the forward
end of the transporter. Swing bolts holding the OC/V cradle to the OC/V assembly carriage

shall then be loosened and cleared,

The heater control unit shall be disconnected from the transporter's battery pack and an ac
power cable, located midway up the missile service tower, connected in its place. The
mating sling shall be attached to the SV cradle and the SV rotated about the pivot point from a
horizontal to a vertical attitude. (Before raising SV to a vertical position, the upper fly-away

blanket shall be installed. )
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Prior to hoisting the SV to the working level of the missile service tower and into position
over the Agena vehicle, the trunnions of the SV vertical transport tie~-down ring shall be

[reed from the pivot assemblies of the transporter.

Once positioned, a load balancing feature of the mating sling shall permit precise manual
positioning of the SV as it is lowered onto the Agena. Access doors in the Agena shall

permit torquing of the connecting bolts and electrical hook-up.

The umbilical adapter plug from the heater control unit shall then be disconnected and the
umbilical shall be hooked-up. The upper blanket around the Forward/Adapter sections shall
be disconnected from the heater control unit and connected to its power cable located on the
umbilical mast. The OC/V portion of the transportation blanket and the SV cradle shall then
be removed and the OC/V temperature control blanket installed to the OC/V section and

connected to its umbilical mast power cable,

3.6.3.3 Equipment Descriptions

a. The SV Transporter (Item 29) - (See paragraph 3. 4. 2. 3n)

b. The SV Non-Magnetic Cradle (Item 10,2) - (See paragraph 3.4.2. 3e)
¢, The OC/V Assembly Carriage (Item 11) - (See paragraph 3, 4. 2. 3f)
d. AGE Fairing Set (Item 12) - (See paragraph 3. 4. 2. 3g)

e, The Heater Control Unit (Item 10, 1) - (See paragraph 3, 4. 8. 3¢)

f. The SV Mating Sling (Item 27) shall consist of & spreader bar with integral load
balancers and wire rope legs.,

g. The SV Vertical Transport Tie-Down Ring (Item 28) — {See paragraph 3. 4. 2, 3m)

h, The Upper Blanket (Item 7.1) - (See paragraph 3. 6. 4. 3h)
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The OC/V Transportation Blanket (Item 29, 1) ~ (See paragraph 3. 4. 8, 3f)

The OC/V Temperature Control Blanket (Item 8.1) - (See paragraph 3. 6. 4. 3h)

3.6.4 System Acceptance Test

The SV shall be interconnected with the launch AGE as shown in Figure 3-20, This configura-

tion shall be identical to the launch configuration with the exception that the SV Simulated

Flight Kit (Item 90) shall be installed in the vehicle,

3.6.,4.1 Requirements

To verify mechanical compatibility of the flight configuration
To verify electrical compatibility of the flight configuration
To demonstrate performance of the SV in ifs launch configuration

To demonstrate effectiveness of crew, equipment and procedures in the performance
of a launch countdown.

3.6,4.2 Methods

The system acceptance test method shall be identical to the system test method as outlined

for the Missile Assembly Building (MAB). (See paragraph 3.4.7.2.)

3.6.4,3 Equipment Descriptions

Qo

The LSB Power and Distribution Unit (Item 112) shall be located in the LSB transfer
room, It shall contain terminations for all cables run up to the umbilical mast and
distribution tothe SV monitor equipment, command signal generator, and LOB
signal and distribution unit. The ground power supplies providing power to the SV
shall also be contained in this unit. During most test conditions the unit shall be
remotely operated from the launch control console,
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b, The SV Test Monitor Equipment (Item 114} shall contain all the analog and galvo
recorders necessary for monitoring the hardwire. The test panel of the power and
distribution equipment shall remotely control the recorders and supply the recorder
inputs from its termination unit.

c. The Command Signal Generator (Item 89) - (See paragraph 3. 4. 3. 3. 3b)

d., The LOB Signal Distribution Unit (Item 118) shall be located in the LOB. It shall be
the distribution point between the LOB and the LSB. From this point all the
distribution of cabling between the launch control console and SIGME in the LOB,
and the cabling connecting to the LSB, shall be made. It shall also contain a self-
check subassembly, controls for standby operation of the stabilization subsystem
heaters, and a stabilization monitor,

e, The Launch Control Console (Item 110) shall comprise a desk type console containing
three panels of controls and monitors. The monitor functions shall include vehicle
environment "power on, ' launch and checkout status, and BUSS monitoring.

. The console shall remotely control the Command Signal Generator, the power
distribution equipment, and the BUSS subsystem during simulated flight and count-
down. Remote controls for operation of the Command Signal Generator include:
search, transmit, stop, reset, encoder, self-check, enable, and address select,
Typical Command Signal Generator monitors include CSG on remote, tape running,
tape off reel, address readout, bit count error, bit count running, tape off reel,
address readout, bit count error, bit count parity, accept, reject, word not verified,
word end, and address end. Other console monitors shall include clock status and
vehicle mode of operating during validation testing.

f.,  The SIGME (Item 88) - (See paragraph 3. 4. 3. 2. 3b)

¢, The Launch Complex Verification Unit (Item 115) - (See paragraph 3.6. 2. 3a)

h. The Upper Blanket (Item 7.1); the OC/V Temperature Control Blanket (Item 8. 1);
the OC/V Internal Cooling Disconnect (Item 9); the Adapter Internal Cooling
Disconnect (Item 7.2) - These end items shall be required to maintain a pre-
determined controlled environment for the SV throughout launch complex testing and

countdown. The conditioned air supply for the cooling blankets and internal cooling
discomnects shall be supplied from existing PAD facilities,
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The Upper Blanket (Item 7. 1) shall consist of three sections including a skull-
cap section, a Forward section, and an Adapter section. The blanket shall be
constructed of synthetic material and shall contain three major components:

an insulation, an inner skin, and a heavy-duty outer skin. Each section shall
be equipped with a tear-~open zipper for quick attachment and quick separation.
The complete blanket shall be formed to the configuration of the Forward and
Adapter Sections and shall contain heating wires. It shall be manually installed
on the assembled vehicle with attaching provisions for a retractable lanyard,
The Adapter section of the blanket shall be removable in order to place the
Antenna Coupler (Item 102) on the PAD,

The OC/V Temperature Control Blanket (Item 8, 1) shall be of synthetic double~-
wall construction containing integral air passages, integral cooling air supply
duct, temperature sensors, resistance heating elements and controls, signal
and power leads, a solar shield, and a tear-open zipper closure, The antenna
protuberance shall be provided with a zippered access opening to permit antenna
erection during testing operations with the blanket installed around the vehicle,

The OC/V Internal Cooling Disconnect (Item 9) shall consist of an insulated
flexible hose terminated at one end in a coupling and at the opposite end in a
quick disconnect, The coupling shall mate to the umbilical boom air coupling
and the quick disconnect end shall mate to the OC/V air inlet.

The Adapter Internal Cooling Disconnect (Item 7.2) shall consist of an insulated
flexible hose terminated at one end in a coupling for mating to the umbilical
boom air coupling. The opposite end shall terminate in a quick disconnect for
mating to the Adapter Section air inlet.

The Environmental Heater Control Unit (Item 112, 1) shall consist of a single bay
console containing 8 magnetic amplifier units, This equipment shall be required at
the LSB to provide power for the stabilization stand-by heaters and to provide
power to the SV transportation blankets,

The BUSS Subsystem Checkout Test Set (Item 96) - (See paragraph 3.4. 3. 8. ¢)
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3.6.5 TFlight Preparation

3. 6. 5. 1 Requirements
After successful completion of the system acceptance tests at the PAD, the SV shall be
demated and transported to the VSB. The following operations and tests shall be performed

in this building:

a, Disassemble the SV; remove simulated flight kit
bh. Install and connect flight batferies, GFE package, pyrotechnics, and arming devices
¢, Perform stabilization end-to-end test

d, Perform leak checks on propellant systems, nitrogen pressurant system, spin and
‘ de-spin systems, stabilization system, and BUSS

e. Load high pressure gases
f.  Align "live" R/V engine

g. Assemble the SV.

Ot
Do

3.6.5.2 Methods

a, Disassembly and installation of components. (Follow same procedures and equipment
as used in the MAB. Refer to paragraph 3,4.2.)

b. Leak testing., (Follow same procedures and equipment as used in the MAB, Refer
to paragraph 3.4.86.)

¢, Flight battery ingtallation. Prior to installation, the flight batteries shall be leak
tested and manually activated and loaded in accordance with component requirements,
Battery leakage shall be determined by the pressure drop versus time method., A
drip~type activation kit supplying a small dummy load shall be used to activate the
. hattery and to determine its capacity.
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The OC/V shall be rotated in its cradle and carriage assembly in order to expose
the battery access doors. A special installation fixture shall then be attached to a
battery handling fixture and lifted by use of the universal sling, a load balancer, and
an overhead hoist,

High pressure nitrogen loading, Nitrogen gas systems shall first be purged by
pressurizing to approximately 50 psi and then vented. This cycle shall be repeated
as required to reduce the moisture content in the system. A trailer-mounted supply
shall be used to supply the high pressure nitrogen for loading the nitrogen system.
Control of the loading process shall be maintained at a wall mounted control panel.
Pressure and temperature relationships shall be used to determine that the correct
amount of gas has been delivered.

Freon loading. The Freon system in the SV shall be purged by evacuating and then
by filling to a low pressure. This cycle shall be repeated as often as required. A
permanently installed floor mounted supply including a compressor shall be used
with hard lines for delivery.

The pressure in the storage bottles and the vehicle tanks shall be equalized and then
a diaphragm type compressor used to boost the vehicle tank pressure to approxi-
mately 100 psi above operating pressure. When this pressure has been reached the
vehicle tanks shall be valved-off and the compressor shut down., The excess Freon
gas shall be bled back into the supply through a back pressure regulator until the
correct amount of gas remains in the vehicle tanks. Mosture content shall be
sampled during this bleed back operation,

Personnel training., A test satellite shall be utilized at the VSB and the PAD to serve
as a training aid for instructing personnel in the proper procedures and techniques

in loading and unloading propellants, loading gases, and checking out air conditioners
and cooling blankets,

Equipment Descriptions

The Battery Handling Fixture (Item 18) shall consist of a tubular aluminum weldment
with four stand~off studs for fastening to a battery case.

The Battery Installation Fixture (Item 18.1) shall consist of a "¢ shaped aluminum
frame with sling pickups on the upper arms and vise-type battery pickups on the
lower arm.
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The Baftery Leak Rate Detector - (Item 60) shall consist of a portable suitcase-type
unit constructed of aluminum, It shall contain a flexible gas hose for mating with
the batteries; an inlet for mating with the gas servicing unit; a large pressure
gauge; and associated pneumatic tubing and valves.

The Battery Load Test Set (Item 85) shall comprise a portable unit of welded
aluminum construction. It shall consist of a voltage and current monitor containing
load resistors, sensing circuits, and timing circuits.

The SV Plumbing Leak Rate Detector (Item 61) - (See paragraph 3.4, 6. 3a)
The High Pressure Nitrogen Supply (Item 58) ~ (See paragraph 3. 4. 6. 3b)

The Cold Gas Supply (Freon) - (Item 57) shall consist of the Freon 14 (CF4)
cylinders, a diaphragm type compressor, and associated piping, regulators, gauges,
safety and monitoring devices mounted in a compact assembly.

The Facilities Checkout Vehicle (Item 74) shall comprise a training satellite vehicle
of the same physical configuration as that of a flight vehicle, The structure of the
checkout vehicle shall be of semi-monocoque aluminum and shall contain bolted
separations to afford handling ease. The test satellite shall also contain support
brackets for tanks, plumbing and harnesses as well as hardware connections for the
following: loading propellants, tanks, burst discs, disconnects, temperature
sensors, pressure transducers, relay box, and all associated plumbing. The
vehicle shall also contain an aft-mounted BUSS module containing a tank, plumbing,
and a quick-disconnect,

The High Pressure Helium Supply (Item 59) - (See paragraph 3. 4. 6. 3c)

3.6.6 Final Assembly Tests

3.6.6.1 Requirements

After the SV has been prepared for flight it shall undergo a final test in the VSB prior to

movement to the PAD, The following tests shall be performed:
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a., Check continuity loops after pyrotechnic installation

b. Monitor temperature and pressure of high pressure gas tanks
¢. Turn on vehicle by application of ground power

d. Monitor flight batteries’

Monitor pyrotechnic circuit

'y

Control vehicle turn-on procedure

iy
E ]

Insert commands into vehicle

g
h. Monitor vehicle via hardwire telemetry hook-up

3.6.6,2 Methods
The SV System Test Set (Item 82) shall provide controls, monitors, and recorders for
conducting functional tests on the assembled SV. The test arrangement shall include a

. closed loop link with the Command Signal Generator (Item 89) located in the LSB and the
SIGME (Item 88) located in the LOB. The Ground Power Unit (Item 91) shall be used to
turn on the vehicle, monitor flight batteries and supply ground power during all tests. The
VSB Signal Distribution Unit (Item 120) shall control the turn-on procedure for the vehicle
and shall control the commands sent from the Command Signal Generator to the vehicle,
The distribution unit shall also monitor and visually indicate any unsafe condition in the gas
systems, propellant systems and pyrotechnics, It shall also control the application of power

to the vehicle environmental heaters and blowers as required during tests,

3. 6. 6.3 Equipment Descriptions

a, The Command Signal Generator (Item 89) - (See paragraph 3. 4. 3. 3. 3b)
b. The SIGME (Item 88) ~ (See paragraph 3.4. 3. 2. 3b)
¢, The Ground Power Unit (Item 91) - (See paragraph 3. 4. 3. 2, 3¢)

‘ d. The VSB Signal Distribution Unit (Item 120) shall consist of the following:
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1. Command control panel
2, Temperature and pressure monitor panel
3. Continuous loop panel
4, Power distribution panel
5. Power supply
6, Patch boards
7. Cabling
8. Junction boxes
9. Storage drawer
. The above equipment shall be housed inafour-bay, free-standing, upright metal
cabinet, and shall provide signal intercomnection between the AGE located in the

VSB and the AGE located in the LSB,

e. The SV System Test Set (Item 82) - (See paragraph 3.4.7, 3a)

3.6.7 Final Verification of Launch AGE Interconnection - (See paragraph 3.6, 2)

3.6, 8 Iinal Mating Operation - (See paragraph 3. 6. 3)

3.6.9 Countdown

3.6.9.1 Requirements

The countdown shall consist of the following operations:

a, Pre-verification of launch AGE interconnection

. b. Verification of launch AGE interconnection
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c. Closed loop TT&C checks
d. Open loop range RF checks
e, Open loop satellite system check
f. Pad servicing
g, Service fower removal
h. Terminal countdown
1. Marual initialization ON
2, Servo disable ON
3. Reset and hold clock
4, Apply external power
5. Enable T/M hardwire
6. TT&C ON
7. Prelaunch preset
8. Turn off external power
9. Turn on internal power
10, TT&C ON
11, Orbital mode transfer
12, Erase delay lines from T/A
13. Load flight program from T/A
14, Load secure program
15. Release clock and verify
16. Manual initialization ON

17. TT&C ON,
3.6.9.2 Methods

a. Pre-verification of launch AGE interconnections. (A preliminary run~down of the
. requirements as set forth in paragraph 3.6.2.)
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Verification of launch AGE intercomnections. (Refer to paragraph 3.6.2.)

Closed loop TT&C checks shall be required to ascertain that all electrical
connections are continuous as part of the countdown procedure. This phase shall
include energizing the Satellite Vehicle (SV), closed loop, through the command and
telemetry hardwires in order to set up the data reduction capability included in
SIGME (Item 88), Each hardwire control shall be exercised and monitored to
confirm the launch intercomnection, All controls shall be initiated from the SV
Launch Control and Monitor Console (Item 110), or the LSB Power and Distribution
Unit (Item 112), Hardwire monitors shall be observed at the SV Launch Control and
Monitor Console, the LSB Power and Distribution Unit, and the SV Test Monitor
Equipment (Item 114),

Open loop range RY¥ checks shall ascertain that range monitors are calibrated and
can receive the SV telemetry and tracking signals. Range time shall be required
during this task, This SV shall be energized via the video link, The rate beacon
and S~band beacon shall be interrogated by the Vandenberg tracking station, All
applicable range telemetry stations shall acquire the SV and evaluate the telemetry
links. AIl controls of the SV shall remain with the launch AGE since critical
monitors shall be observed during this activity.

Open loop satellite system checks shall evaluate the performance of the SV, Range
time shall be required during this activity. The Vandenberg tracking station shall
be required to transmit pre-selected commands to the SV, All data reduction and
evaluation shall be performed at the MAB ground station by use of the SIGME

(Item 88) and the SIGME Adapter (Item 88. 1), Evaluation shall include the
command, tracking, telemetry, orbit adjust, attitude control, environmental, and
electrical power subsystems. It shall be performed on both internal and external
power,

Pad servicing., After final mating to the Agena, and prior to the terminal countdown,
the following operations shall be performed on the Satellite Vehicle (SV):

1. Connect internal cooling disconnects
2, Install the Upper Blanket
3. Install the OC/V Temperature Control Blanket

4, Connect umbilical connector

7]
®

Connect all servicing commectors
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6. Load propellants
7. Load BUSS,

The propellant systems in the satellite shall be purged by evacuating and filling the
systems with nitrogen gas at a low pressure. The purging cycle shall Icave the
vehicle systems under a vacuum for loading,

All personnel in the loading area shall be required to wear protective clothing
during loading operations.

At the base of the gantry, servicing units shall serve as both supply and control
centers for each propellant, Nitrogen, vacuum, propellant and prepressurant

hard lines shall lead up to and connect to gantry-mounted control units, These lines
shall interface with the SV through the control units.

Before weighing, propellants shall first be pumped up the propellant lines and into
‘ each control unit. Each propellant line shall then be opened remotely from the
servicing units, delivered to respective vehicle tanks, and weighed,

One vapor detector system shall be positioned on the SV working level of the service
tower with readouts and alarms located at the loading area. Another vapor detector
system shall be contained within the SV for detecting internal SV leakage and shall
be connected to an LMSC vapor detector located and monitored at the LOB.

g. Service tower removal shall include the disconnection of the test connector catenary
between the SV and the umbilical top connector plate, and verification of connection
of all lanyards and quick disconnects on the electrical umbilical, the blankets
(Items 7.1 and 8. 1) and the cooling disconnects (Items 7.2 and 9). These tasks shall
require a physical inspection prior to tower withdrawal, All personnel shall be
required to vacate the PAD area at the conclusion of this activity.

h., The BUSS pneumatic system storage tanks shall be topped-off (by LMSC) to a
pressure of 3600 psia with 100% Freon.

i. IHeat the stabilization pneumatic tanks to specified lift-off pressure and temperature,

jo  Terminal countdown shall include the final countdown through lift-off. Range time
shall be required. All telemetry shall be monitored at the MAB ground station by
the SIGME Adapter (Item 88, 1) while SIGME (Item 88} shall monitor specific critical

. functions during the countdown via the telemetry hardwire. Communications shall be
required between the MAB ground station and the LOB operating personnel,
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The SV shall be placed in flight configuration by energizing the TT&C subsystems

and the stabilization subsystem. All gyros shall be brought up to speed and the
inertial platform shall be erected and electrically caged. All controls shall be
afforded the SV Launch Control and Monitor Console (Item 110). After transferring
the vehicle to internal power, the flight programmer shall be loaded by the VERLORT
air link. A manually initiated commit signal shall be required in order to start the
SV clock, Television camera coverage shall be required of the SV electrical
umbilical and air disconnect through lift off.

Equipment Descriptions

The Upper Blanket (Item 7.1) -~ (See paragraph 3. 6. 4. 3h)

The OC/V Temperature Control Blanket (Item 8. 1) - (See paragraph 3. 6. 4. 3h)

The OC/V Internal Cooling Disconnect (Item 9) -~ (See paragraph 3. 6, 4. 3h)

The Adapter Internal Cooling Disconnect (Item 7.2) - (See paragraph 3, 6. 4. 3h)

The Gantry Fuel Equipment (Item 70) shall consist of a junction box, gantry-
mounted, including remotely operated valves, driers, filters, electrical connectors,
vacuum pumps, heater unit, and flex lines for connection to the SV. A fuel vapor
detector shall function as a monitoring device in conjunction with the fuel equipment.,
The Gantry Oxidizer Equipment (Item 71) shall be similar to Item 70 above except
an oxidizer vapor detector shall function as the monitoring device in conjunction
with the oxidizer equipment.

The Propellant Carrier (N204) - (Item 53) shall consist of a portable aluminum rack
device mounted on caster rollers and designed to support two manifold commected
156~pound tetroxide cylinders,

The LSB Power and Distribution Unit (Item 112) -~ (See paragraph 3. 6. 4. 3a)

The SV Test Monitor Equipment (Item 114) ~ (See paragraph 3. 6. 4. 3b)

The Command Signal Generator (Item 89) - (See paragraph 3. 4. 3, 3. 3b)

The TOB Signal Distribution Unit (Item 118) - (See paragraph 3. 6. 4. 3d)
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The SV Launch Control and Monitor Console (Item 110) - (See paragraph 3. 6. 4. 3e)
The SIGME (Item 88) - (See paragraph 3. 4. 3. 2. 3b)
The Launch Complex Verification Unit (Item 115) - (See paragraph 3. 6. 2. 3a)

The Satellite Digital Data Encoder (Item 125) shall consist of a three-bay cabinet
containing logic power supplies, a tape reader, a time display, a control panel,
and a connector panel, The unit shall function either as a fully automatic link
between the Satellite Tracking Annex lines and the tracking station transmitters or
the code manual command word inputs. (This is an existing equipment item on a
previous contract, )

The Satellite Vehicle Manual Control Console (Item 126) shall consist of a two-bay
cabinet containing a control and monitor panel and provisions for the installation of
a communications panel and a system clock,

The Ground Tracking Station Test Set (Item 127) shall consist of a single~bay unit
containing an S-band horn, and S-band receiver, a decoder, a telemetry transmitter,
and a telemetry antenna., This equipment shall be required to simulate the function
of the vehicle command subsystem for closed loop testing of the ground tracking
station command transmission link, (This is an existing equipment item on a
previous contract, )

The Propellant Servicing Unit (NgO,) - (Item €2) shall consist of a castered unit
with an enclosure containing the fuel storage tank, a propellant vacuum pumping
unit, a propellant positive pressure pumping system, cylinders of compressed
nitrogen, integral flow control panel with associated plumbing, complete nitrogen
purge system, NyOy exhuast system, and a fire extinguisher.

The Propellant Servicing Unit (NoH,) ~ (Item 63) shall essentially be the same as
Item 62 except that it shall handle NoH 4 propellant.

The Fuel Handler's Suit (Item 67) shall consist of an acid (splash) type suit providing
personnel protection, but without breathing apparatus, The suit shall be made of
rubberized material with a protective hood, gloves, and boots.

On stand-by, to relieve personnel using the above suits in case a fuel leak occurs,

shall be two men wearing graylite type suits., These suits shall be non-inflammable
with protective hoods, gloves, and boots and shall provide air breathing apparatus.
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The Manual Vapor Detector Kit (Item 68, 1) shall he a portable unit consisting of a
nitrogen dioxide detector and a universal kit for detection of hydrazine vapors. The
unit shall be a one-shot device with replaceable reagents,
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INTRODUCTION

This document is a Milestone 3 for the GINTERP general subroutine.
This routine will be used to interpret command bit patterns into corresponding
COMMAND DESCRIPTORS which appear in various output listings. This routine
will provide a significant measure of protection against command bit pattern

exrrors,

645D4911

Approved for Release: 2024/01/30 C05099023



€05099023 Approved for Release: 2024/01/30 C05099023

1.0 GINTERP General Subreouline

L.l General

The purpose of GINTERP is to interpret command bit patterns into corresponding
COMMAND DESCRIPTORS for all of the defined command types (DSPC's 1, 2, 3, 4,
5, 6; S8SPC's L, 23 RTC's, Hybrids). This routine will interface and perform
this output Fumction for all command-~handiing modules which produce command

listings.

The incorporation of the GINTERP function will accomplish two highly desirable
objectives, (1) provide an additional protection against command bit pattern
errcrs and (2) provide the required COMMAND DESCRIPIOR growth capability for

. future vehicles (available characters/spaces).

In more detail, Objective (1) will remove the possible error condition which
now exists, whereby a seemingly correct COMMAND DESCRIPIOR can be printed out
while the corresponding stored bit pattern is incorrect. GINTERP will thus
'perfnrm a further operational check against (a) data flow errors within the
computer and (b) incorrectly stored command bit patterns. Potential command
bit pattern errors could still occur but system checks performed in GCOMPAT

and by command~checking personnel should detect them.

Objective (2) will erase the present limitation on output listings of a maximum

size of 24 characters/spaces for a COMMAND DESCRIPTOR. This maximum size

limitation will not be acceptable.in the near future due to additional commandable

functions (for vehicle 965 and subsequent). This trend is expected to continue
. "in the foreseeable future. GINTERP must have the capability to generate

COMMAND DESCRIPTORS of at least 40 characters/spaces. The present

64SD4911 2
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sutput. Iisting formats of the command-handling modules have an allotted printing
space of 32 characters/spaces per COMMAND DESCRIPTOR. For the present and

near future this would seem to be sufficient to accommodate the anticipated

new commandable functions. Only minimum lcgic changes to the command-handling
modules Lo interface with GINTERP should be required to utilize a 32 characters/
space COMMAND DESCRIPIOR, No revision of cutput format will be required for
these modules., At some later date it may be necessary to alter these output
formats; however, GINTERP will be designed to handle COMMAND DESCRIPTORS of

at least 40 characters/spaces.

Another valuable asset of CINTEKP wiil be the added confidence factor realized
in the "SPEC" mode of GCOMMAND. At present, the full value of SPEC has not

been utilized. The use of SPEC (even though it performs its function adequately)
is avoided largely because of the method in which it prints out the COMMAND
DESCRIPTOR of newly defined commands., If the desired command does not exist

in COMIAB a new command is generated, stored, and assigned an available command
aumber. However, this new command has no defined COMMAND DESCRIPTOR and is
listed on outputs as, simply, "New Command". The verification of correct
operation of SPEC now requires a painstaking check of the bit pattern listed

in GCOMINT for each case of a '"New Command”. The GINTERP routine will obviously
be beneficial to delete this tedious check since the actual COMMAND DESCRIPTOR
of the "New Command' would be listed and could be verified by the normal command
checking process. Confident use of SPEC will represent a significant step in

utilizing the full flexibility of the C&C System.

645D4911
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2.0 LT DECTETONS ¢

2.

Command bit patterns, in a predetermined urdér assigned by a
particelay commund handling moduis, ar. input to GINTERFE,
GINYVERP will examine each of the respective bit patterns,
idennify command type (DSPC, SSPC, BiG, Hybrid) and generate
the corresponding BCD COMMAND DESCRIPTOR, This BCD COMMAND

DESURIFIOR will then be output for processing by the respective

modi e,

When a bit patttern is neom~recognizable, error statements (with
the command identified) will be printed. Non-recognizable bit
patterns will be comprised of the following:

(a) Spare bit is in "1" state.

{(b) A matrix combination of bits is not defined. Hybrids,
RIC's, TIMER RESET, DUMMY SSPC, PO/PS/PR, roll angles,
etc. will all be considered as a matrix combination
of bits.

(c) Improper word defining bit for a given SPC.

{d) COMMAND DESCRIPIOR exceeds maximum character/space
limitation (max. value stored in MPES).

Error statemants will not stop the running of the program.
In the case of DSPC #1, no testing of the secure key will take place.

3.0 OPTIONS:

3.

645D4911

1

The GINTERP routine will be so designed to accomplish the following
options on a vehicle fo vehicle schedule.
(a) Iuterpret COMMAND DESCRIPTORS up to or greater than 40
characters/spaces in length.
{b) Interpret COMMAND DESCRIPTORS according to Function

Abbreviations listed in the "then current" Command Definition

4
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Specification. This will require flexibility in adding/
deleting command functions/command matrices for a given
command type.

(c) Order in which the Command Abbreviations are assembled in
a COMMAND DESCRIPTOCR should.be variable. The current
practice of left to right interpretation of bits may

change as in the case of widely spaced matrix bits.

4.0  INPUT: (from core buffer)
(a) Command bit patterns corresponding to each type of DSPC,

. SSPC, RIC's, and Hybrids.

5.0 OUTPUT: {a) (to core buffer)
BCD COMMAND DESCRIPTORS
(b) on~line print: error statements if bit pattern is undefined

for reasons listed above. Identify command in error.

.0  INLERFACES:

This general subroutine will be utilized by the following command-handling

modules:
GCOMMAND
GIELIM
GPROFILE
64SD4911 5
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