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SECTION T
INTRODUCTION
1.1 ~ CONTRACTUAL REQUIREMENT
Lockheed Missiles and Space Company (IMSC) has been assigned responsibility
for technical direction of the Program 162, and for the publication of g

Iaunch Test Directive (ITD) to cover each launch in accordance with the
Provisions of Air Force Contract Oh (695) =233. The LMD is d:lstribute_d in

: accordance with directions issued by the 6595th Aerospace Test Wing.
1.2 PURPOSE

- The basic LTD document will remain substantially the seme for all Program 162
. launches. Datg relating to individual flights will be issued under appropriate
I :

are published. Changes will be seriﬂlynunberedandthechmgenmberand
dateofchangeprintedonthechmprecox'dm:ndonuchmpage issued
for purposes of 1dent1r1catipn.

1.5 RELATIONSHIP TO SYSTEMS TEST OBJECTIVES (STO) ‘

The LTD utilized the Systems Test Objectives, 1MBC MBSJ.O-A, issued by IM8c,
88 & source document for information and 1s masreementwiththe

objectives ana general test specifications contl.mad therein.

1.6 OTHER INFORMATION SOURCES

The 6595th Aerospace Test Wing, IMSC, Douglas Aircrart Company, Ro

Bell Telephone Iaboratories, and othex agencies srovide information for ’
inclusion in this document, ' :

R Evr Wl P T
ey 10
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Place satellites carrying designated test payloads on prescribed polar'
earth orbits and to recover a data capsule ejected from the orbiting

Progrem 162 will incorporete besic f1ight mission profiles as determined
by the configuretion and objectives of payload selected for evaluation.

2,2 . DEFINITIONS
2.2.1 Primary Test ObJectives Defined

or ground equifnent, Procedures or persomnel. Status changes that Jeopardize
the accomplishment of a Primary objective are sufficient justification to
helad, recycle, or terminate the countdown.

2.2.2 ~ Becondary Test Objectives Defined

A secondary objective is one which 1s of vital concern to the research

and development of satellite systems and space technology, but not pre-
requisite to the attainment of a primary objective. If the accomplishment
of any secondary objective appears to be in Jeopardy at any time prior to
initiation of the booster automatic launch Sequence, the countdown may .
be held or recycled to resolve the difficulty.

2.3 PRIMARY TEST OBJECTIVES
The primary objectives of each flight are:

To place a 162 Satellite, carrying a test payloed and with a
Specified active orbitsl life ‘capability, on a Prescribed near-
polar orbit. ‘ _

' To secure adequate telemetered data from the 162 Satellite during
its active orbital 1ife fou; determination of o'bJectives achievement.

To recover a Dose-cone capsule, ejected from the satellite by
command, after one, two, three, or more lays of active orbital life.

2.4 SECONDARY TEST OBJECTIVES
Secondary test obJect:lveev are called out in ﬁhe 8.7.0.
2.5 VEHICLE PERFORMANCE

Vehicle performance hecessary to achieve the objectives is set forth in
the 8.7.0.

MISSILES and SPACE DIVISION



™is section contains information relative to the certain activities,
organizations, publications » and personnel connected with laupch'

Over-all control of the program is exercised by Headquarters » AFS8D,
Inglewood, California through the System 162 Directorate. '

Operates the Satellite Control Facilities.
Approves the Orbital Test Directive.
Establishes local operating procedures.

3.2.3 6595th Aercspace Test Wing

The 6595th Aerogpace Test Wing located at VApp is responsible for pre-
laun

ch and launch phases of the system test operations with asaistance
from the contractors. ‘ '

The 6595th ATW rerforms the following:

LOCKHEED AIRCRAFT CORPORATION MISSILES and SPACE DIVISION




~ SECTION ITI
ORGANIZATION (Cont'd)

3.2 1st Strategic Aerospace Division, sAC

The Strategic Aerospace Division, with headquarters at VAFB, furnishes
logistic support including weather forecasts and aircraft support.

3.2.5 Satellite Test Annex (srA)

The STA, located at Sunnyvale, nmonitors launch operations, coordinates
other system functions vith the launch activities » and controls the
orbital phase activities of all tracking stations. It is manned by
6594th Aerospace Test Wing and IMSC personnel. Test direction and
control of the STA is the responsibility of the Air Force Systems Test
Controller, assisted by the LMSC Systems Test Director and technical
Btlffs ' : ’ . . . :

3.2.6  Pacific Missile Range (PMR)

The Pacific Missile Range 1s a Navy command vith headquarters at pt. Mugu. o

It provides downrange ship coverege, renge safety, metric photography and
Trequency interference control for launches.

3.2.7 Orbit Test Working Group (omws)

The 0TWG is composed of members from the 6594th Aerospace Test Wing, LMsC
and associate contractors. The 659hth ATW furnishes the group chairmen.
The group is Primarily concerned with Satellite Control Facility operation

. and those auxiliary facilities required for orbital test. It is responsible

Headquarters AFSSD hac assigned authority for launch tion and
countdown plamning to the Launch Test Working Group (LTwg s which

meets at VAFB. An officer attached to the 6595th Aerospace Test Wing
serves as chaimman of the group. The 6596th Instrumentation Squadron,

LOCKHEED AIRCRAFT CORPORATION MISSILES and SPACE DIVISION
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ORGANIZATION (Cont'a)
3.3 LAUNCH PERSONNEL
3.3.1 General Information

' Titles and broed statement of responsibilities of launch Personnel are get
forth in this sub-section. .

3.3.2 Systems Test Controller, 6594th Aercspace Test Wing

The Commander £594th Aerospace Test Wing or hig delegated representative

is the Systems Test Controller. The Systems Test Controller is stationed
in the 8TA for launch. He coordinates the Pre-launch preperations of the
satellite control facility. He assumes operational responsibility of the
vehicle at 1lift-ore from the Launch Controller ang exercises control during
Tlight operations. ' )

3.3.3 Systems Test Director

IMSC representative stationed in the STA for launch. He continuously monitors
the countdown, launch and orbit operations and provides technical support to
the System Test Controller. : _

3.3.4 Launch Operations Coordinator, 6595th Aerospace Test Wing

The Launch Operations Coordinator is an officer designated by the 6595th ATw
stationed in the 10CC for launch. He exercises over-all direction of the
launch aree activities. fMhig includes 1iaigon vith VAFB and PMR for launch
support. : '

3.3.5 Launch Operetions Director, LMSC, VAFB

3.3.6 Launch Controller, 6595th Aercspace Test Wing

The Launch Controller is the 6595th Aerospace Test Wing Test Operations
representative stationed in the Control Center. He directs pre-launch
vehicle checkout and countdovn and coordinates this activity with other
elements of the system. ' , _

3.3.7 LMSC Launch Conductor

The IMSC Launch Conductor, stationed in the Control Center, directs
Lockheed countdown activities according to the Countdown Manual. The
IMSC Launch Conductor conducts main steps in the satellite vehicle
countdown Procedure, verifies their completion, requests necessary
holds, and reports brogress to the Launch Controller.

LOCKHEED AIRCRAFT CORPORATION MISSILES ond SPACE DIVISION
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SECTION IIT
ORGANIZATION (Cont'd)

3.3.8 Douglas (DAC) Launch Conductor -
The DAC Launch Conductor, stationed in the Comtrol Center directs

3.3.9 Bell Telephone Laboratories Test Conductor-BT1,

The BIL Test Conductor directs BTL Guidance Equipment countdown activities
according to the Countdown Manual. The BIT, Test Conductor directs all
guidance equipment (ground guidance and missile-borne guidance) readiness
tests, verifies their completion, calls hecessary holds, and gives final
guidance system readiness for launch to the DAC Launch Conductor.

3.3.10 Launch Complex Safety Offiger '

Complex safety for the 75-x Complexes is under the control of the 6595th
Aerospace Test Wing. The 6595th ATW complex safely control is exerciged
through the Launch Complex Safety Officer, supported by the 1st STRATAD.
Complex safety information ig provided in the: "pPad Safety Report" published
by IMSC. These documents include information and safety precautions re-
lating to clearance distance, criteria, procedures » Propellants, ordnance
items and pressures for both booster and satellite. Launch recovery and

3.3.11 Missile Flight Safety Officer (Mrso)

Flight safety for the T5-X exes is under the control of the PMR
Missile Flight Safety Officer MFS0). The MF0 monitors the launch
from the Range Operations Center, requests countdown bolds for range
clearance, and commands destruct of errant missiles. :

tange safety infornation will be provided in the AR Range Safety Plan and

in an IMSC document entitled "Range Safety Report”, issued by 1MsC,

gumvue 35 days prior to launch.  Late revisions are transmitted in a
Rang -
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SECTION ITT
ORGANIZATION (Cont'a)

3.3.12 Other Launch Persomnel

The designations ang tagks of other Air Force, IM8SC, DAC, BTL, and VTS

Personnel participating in launch ‘Preparations and launch at the launch
complex are set forth in the Countdown Manual.

LOCKHEED AIRCRAFT CORPORATION
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SECTION IV
CONFIGURATTON

‘l-gl GENERAL CONFIGURATION

Bystems configuration for Program 162 1s set forth in the Systems Test
Objectives, IMsSO 448510-A. 71t 1s briefly covered in this section,

.1.1 ' Vehicle Configuration

The Missile Assenbly Bullding (MAB) for receipt, storage and -
Pre-lsunch-pad checkout of the satellite vehicle.

ImnchleazT}lwithMlmd2:ndLuﬁchCoiplox75—3
vith Pads 4 ang 5. Eachcowlexhuacontrolcontermdm
for remote control of vehicle servicing, checkout end launch.
ka.3 ‘Ground-Space Commmications System

" The ground-space commnication tracking and dnta system serving the
launch phase ig coamposed of ‘the following major facilities; :

Vandenberg Tracking Station
BTL Ground Guidance &ﬁon
PR Optical and Radar Tracking System
PR Missile Flight Safety System '

DovnnngeTelemetry Ship

LOCKHEED AIRCRAFT CORPORATION
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Pigure 4.2
S-01A VEHICLE
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bk Ground Communication System

.The ground commmnicstion system consists of teletype, voice conference
‘line and direct (hot) line systems, plus high frequency radio and micro-
wave systems for off-base communications. Operational intercom, adminis-
trative dial and public announcing systems are provided for local
communications. o

4.2 DETAILED VEHICLE OONFIGURATION

The following subparagraphs contain a brief description of booster and
satellite vehicle components.

h.2.1 Booster Configuration

The design of the booster has been adapted from the IM-21 (Pa-2A) ‘space
vehicle. Design criteria of the BIV-2A booster are outlined in "Production
and Acceptance Specification DS-2340" dated 31 August 1962. The top
drawving number is 1A36317.

k.2.1.1 Airframe

The general arrangsment of the SLV-2A booster is & central airframe with
three solid-propellant rocket motors attached externally to the aft end.
The airframe consists of a cylindrical two-tank structure with a base
dismeter of 8 feet; and a forward conical section, the diameter of which
tapers from 8 to 5.33 feet. The lox tank vent includes an elbow assembly
tod.:lrectgudiffuaionatbermo, and to prevent chilling of the solid

used for designated Program.162 vehicles. The ejection tracks for the
s0lid motors have been added. Additionel thrust ribs strengthen the skirt
between the lox tank and the engine section. Cork insulation has been
added to the surface of the base of the engine section and to the ejection
tracks. . . .

ll-.2.l.2 Prop\ﬂ.aion By!m

The propulsion system consists of a gimballed Rocketdyne YIR -79-13 baffled
main engine, two Rocketdyne IR-101-11 liquid-propellant vernier engines,
and three solid propellant Thiokol TX33-52 rocket motors. The liquid
" propellant system is desi ted MB-3, Block IIT. The main engine is rated
at 170,000 pounds thrust (+ 3 per cenmt) at sea level; each vernier engine
ccl,oflcpoundsorthrust + 3 per cent) at sea level; and each solid
propellant motor at 52,600 pounds of thrust (+ 10 per cent)at sea level.
Thepropulsionsystemaluoinclmleamm.npropenmttmh, 8 gas
generator, .a turbopump, propellant lines and associated plumbing.
Propellants rortheminandvemiereng:l.nesmliquidoxnen lox) end
RJ-1 fuel (a kerosene-like hydrocarbon). The solid propellant for the
TX33-52 motors is polybutadiene acrylic acid co-polymer (FBAA) as the fuel,

LOCKHEED AIRCRAFT CORPORATION h MISSILES and SPACE DIVISION
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y.2.1.7 Guidance System

BIL Series 400 Missile Borne Guidance Equipment decodes the steering and discrete |
comndl,tmmttedby BIL Ground Guidance Station and routes them to the
booster or satellite vehicle as required. -

4.2.1.7 Electrieal, Bquipment

-45 rate gyros, electrical,
s three phase, 400 cps, 1.5
ery for booster control power, one

ll‘m’c"‘w lm"fu Ce mn%sueon
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ho2.1.7 Electrical Equipment (Comt'd)

inverter supplies ac bower to the flight controller. The missile control
battery is the pr 'mrrortheengimrelwboxcircuits,themght
controller,therctegyros,andtheinverter., .

h.2.1.8 md.ro-lhchanical Equipment -

and launch, aéroundmtembrﬁngbbdrnﬂicm-mslmto m-ﬂidrtleveh,
and allows checkout of the comtrol system. In flight, hydraulic pressures are
mintained.byampwmdbythe‘mmtor.

4.2.1.9 In Flight Rydraulics
The hydrsulic pump and the hydraulic accessory unit, vhich includes a reservoir

and accumilator system, maintain the in-flight hydraulic supply at a pressure
of 3,000 psia for the demands of the engine actuators. Control equipment

. includes two mein hydraulic actustor asseablies, two vernier pitch/roll actustor
‘assemblies and two vernier Yyav actuator assemblies. The major components of the

actustors are the servo valve, the cylinder assembly, and the position feedback

_potenticmeter.

h.2.2 Satellite Vehicle Configurstion N
The satellite vehicle cbns:lm of a basic 8-01 or 8-01A vehicle into vhich &

Program 162 payload and specisl Geophysics Research Directcrate (GRD) equip-
ments are installed. The satellite vehicle is composed of the following

subparagraphs. A more thorough description of the 8-0lA vehicle is set forth
in the Vehicle Familisrization MNenual, IMSC A0'75695. The applicable equipment - )
b.2.2.1 - Sublystem A - Bpaceframe

The satellite speceframe, Subsystem A, consists of a nose section which houses
the peyload and is Jetisoned for orbit, a forvard body containing equipment
Propellant '

k.2,2.2 Subsystem B - Propulsion
Thepropuhimsycbmcomistsofuneu q,tudrocketengme,
propellant feed and pressurization It develops about 16,000 1bs

MISSILES and SPACE DIVISION.
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h.2.2.3 Sbeysten O& Internal Klectrical Pover

This subsystem supplies eleétricai power needed to} operate scbému equipment.
It consists of primary batteries; a three phase, 400 cycle, 115 volt inverter;

IMBC M45925-D

& single phase, 400 cycle, 115 volt 5 regulators, circuitry and
associated equi: TH : .
h.2.2.4 Buhsystem D - Guidance and Combtrol

Bubmmnumctstham@tdongamlmpﬁhmacommwum
lccordingtoatimdprosrmbym oreng:l.nemuingand@ud'mcewaets-
88/D consists of & computer, an internal reference packsge, horizon sensors,
flight control electronics package, pneumetic control system, hydraulic control
mtencnducondaryauncbionbox. i ’

h.2.2.5 Bubsystem H - Ground, Bpace Communications

This subsystem consists of RF receivers, transmitters and associated components.
It transmits satellite status telemetry to the ground station and receives

k.2.2.6 Bubsystem J - Geophysics Resesrch Directorste Equipment
This subsystem consists of instrumentation for conduct experiments and
obtaining outer space data of interest to the .
h.3 - DETATLED LAUNCH COMPLEX CONFIGURATION

mmlmmchcam]msusedrorl’mmma, T5-1 and T5-3, each have a
ControlcanterBuﬂdIng'éomectedtothalmmhpmbylommublés. Each
of the four pads, 1 and 2 for Complex 75-1 and % and 5 for 75-3, 18 equipped
vith mechanical and electrical support equipment for vehicle sexrvicing and
checkout

h3a DAC Bupport Equipment

The configuration of DAC tactical support equipment has been modified to
accommodate scbellitevehiole launches. The oquipment retains the capability

concrete gub-structure. It serves as a pedestal for the vehicle and as a

LOCKHEED AIRCRAFT CORPORATION L - MISSILES and SPACE DIVISION
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b.3.1.1 ~ Erecting - Launching Nout (Camt'd)

When joined to the erecting-hmch:l.ng mount, the erector-transporter is used
to raise the vehicle to the vertical position; detached, it serves as a vehicle
for transporting the booster. The erector-transporter is disconnected after
theboosterhubeenmsedinpmpmtiontorthec .

k.3.1.3 Missile Rydraulic Ground System
Ground hydraulic pressures are rrcntbcgroundsmhvdrauliccomole
inthelvdro-pmm{;igtruler HPT). Hydraulic lines leed into the :

engine
sectimortheboommtotulvdrmicumsorymt, tromvhichtwdrwuc
pressmisrationedondmrorthzcontrolmtmchechout. At littore,
quick-disconnect co\qilﬁgsnlcasethegroumamh, check and relief valves

b3k AGE Rydreulics

Mmmmmummummgmmmpmmmmwmeh: early
mme-mghtprooddmés,themctoractutorequimtpom'themhicle

- erection; in the ‘task countdown, the erector actustor equipment lowers ‘the .

erector; and at liftoff the unbilical mast flag actuator equipment
n-‘e- ] ’

4.3.1.6 Propellant Transfer System

The propellant transrer system stores liquid oxygen and RJ-1 fuel; on command ,
it loads the proye].hqts and coapressed nitrogen gas into .the booster.

'.I!heloxtra.nsteremﬁe'nt includes: a storage tank, a valve complex, the main
transfer line, and gasecus nitrogen storage and trensfer equipment. Fuel
transfer equipment includes: a ‘storage tank, a valve complex, and the gaseous
nitrogen storage and trans equipment. equipment includes:

a filtering and de-watering iproceting conpressor, a
vacuun pump, and supporting W .

4
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b.3.1.7 Water System

The water system provides fire protection for the launch emplacement. It ,
is a "Fail Wet" system, wkich includes a deck flush, the launcher Pirex,
andthemehnentﬁrexequiment. Eachmtqcanbecontrouedinde-
pendently from the instrumentation and facilities (%P or PCMM) console in
the blockhouse. Water flow is controlled remotely by: solenoid-operated
valves. .

4.3.1.8 Cooling Water (Flame Deflector) _

The vater system at the 75-1 complex includes cooling vater for the flame

deflector. The system is- activated manually during phase V of the countdown.

The Mtidﬂowra:be, 7,500 gpm, 1s mdneodtol,%mvhantho,lumcber
comes on. .

4.3.1.9 Sexrvice Tower .

A'servioetoweri'sinstauedatlaunchp-dl. mwmullnotbeused
for Program 162 launches. S

4.3.1.10 Electrical Trailers

trailers, the vehiclemdtha blockhouse,
k.3.1.01 Control Center Elsctrical Eguipment ‘ |
cmommt&cmolcmrormu@uemmmm: instrumente~

tion and facilities (I%F or PCIM), - which monitors propellant transfer, fire
protection, and other similar lsunch activities; flowmeter, which monitors

b.3.2 IMSC Support Equipment

MCutﬂizeabdthpemmnﬂymtmmmhs@pmem et the
Jmhcmlemcforutemtevehichsmmmgmdchecko . The components
ere briefly described in the following paragraphs. :
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'malumcheontrolmtencmohsmcmorcomohainthecml
Center. i'hgyu-eusedrorremtelycontronjngcheckoutofvehiclesub-
systems. Mingandpress’uizationotthelmmtev‘hichcmbe.eon-
trolled from the ICS consoles. vmmmmummsstmm,tm

mmmuabouchooorsm. Itthenﬂm.tothemamticcabimtmre

thcmesomaﬁfrmtutomchatmmmwumtrmrer
system are controlled. '

Guidance gas passes from the trailer to the pneumatic cebinet where flow to
thevahiclemidmoemstorugetmhurem.

The mmmrorqnmtmmmmmuumomm
and :istnbuted through the pneumatic cabinet.

4.3.2.5 RF Equipment .

An RF console processes signals received thi'oud: the mast coaxial cables
leadingtothasatemuvehicle. nwnrsimnsmroutedtoanantem
mtortrmmissiontothemmm.
4.3.2.6 Iﬂ@ Lift Crane

Ahighlirccrmeqnupjedvithvorkphttomi-uudtémmyurucethe
satellite vehicle when it is erected., : )

—
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L.y _ MISSILE ASSEMBLY BUILDING (MAB)

The MAB houses LMBC/VAFB offices and satellite vehicle checkout space. Tt
contains .the following checkout areas: :

88/A Area for vehicle and component checkout

85/D Area and Laboratory for guidance system checkout |
8S/H Telemetry Lsboratory for bench checking telemetry components
Data and Analog Stations |

Ground Station and Computer Leboratory

k.5 DETATIED GROUND SPACE COMMUNICATION SYSTRM CONFIGURATION

The following subparagraphs contain a brief description of the mm-space
cmmico:pion system.

k.5.1 Vandenberg Tracking Station (vrs)
The VIS, also referred to as the Vandenberg Station, is the principle element
inthsmundspmcdllmnicationlink. ItisloeatedonCamua.Hinabout
T4 miles east of the 162 launch complexes.
The VIS performs the following functions;
Participates in bre-launch RF checkout
Commands the satellite vahicle
Tracks the vehicle
Receives, records » and processes telemetry
h‘ansmitsnﬂsbato&ﬂviamicrcme and TWX

The antenna systems and their rehtedequipnanb perform the following launch
and ascent functions:

mvmmmantematraclmthevehiclemdintenomsthesatenite
beacon.

The TIM-18 entenns scquires telemetry semt by the satellite vehicle PAM/mM
and PM/PM from 11ftoff to loss of signal. :
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| E - LMSC bh45025.p
k.5.1 Vlndenberg;h'acking Stat:lon (vi8) (cont'a)

The BTL command guidance system consists of a precise, ground-based guidance
radar, a Remington-Rand-Univac (RRU) "Athena" Cosputer, and a Series L4oo Missile
Borne Guidance Equipment (MBGE) set. Booster position is determined by the
guidance radar as the radar tracks the missile. This position information is
fed into the RRU Oomntq-. In the computer, the booster position, as determined
wmrm,umtmmewﬂththplmdwmry. :

hoMﬁndtndmbiletzukin‘mtl (mm)pmuammmmf hic and
tracking Soverage through motionm ricture cameras amd Askanig cint_'th;z:outea.

ormmmanumam... Mwoquimtotthrmomew.ynten

Optical trackers
Oo-landdutmettranmtten
4.5.5 Telentxyﬂhip
n.tduuym»ummu—naamumm“.mm
distmodunnmtocovarthe thovohielc,coutmdengim
burne:tthclcbouito. The ship for angle range data.

data are transiitted to the STA ' Tadio. TIM 1s recorded
mmictmrorcmier '
. e .

" LOCKHEED AIRCRAFT CORPORATION &" ’ MISSILES and SPACE DIVISION




IMBC 445925-D

5.2 LAUNCE COMPLEX PREPARATIONS

mmuclmd@mmdmmidmmummmmh.
Modifications to a.te‘hn'db,‘ifnecessu'y, to conform to different vehicle
‘ AGB

5.3 TEST PROCEDURES
5.3.1 Booster Test Procedures - | |
*. .. Test procedures for resdying the booster for Launch are prepared by DAC.
5302 ~ Batellite Vehicle Test Procedures |

Procedmsforuteﬂitevehicleteststobeportomdatﬂﬂmmdby
IMSC/VAFB in accordance with test requirements established by IMSC, Sunnyvale
end the USAF. Tastprdcedam'enmbmmrmiuhedtolmc,ﬂmror
inclusion in the Vahicle Test Plan. . .

5.3.2.1 Satellite Vehicle Test Flan

description of each test is given. There are about 40 test procedures covering
VAFB MAB and pad vehicle checkout.

» LOCKHEED AIRCRAFT CORPORATION MISSILES and SPACE DIVISION
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<
5:3:2.1  Batellite Vehicle Test Plan (Comt'd)
Drawing numbers assigned to Progrem 162 Vehicle Test Plans are as follows:

Vehicle Number Test Plan m Nunber

1159 1415209
1160 ' 1353967
1161 ' - 1415576
1462 k15576
163 1415576 |
16k - 1has5301
1165 1425301
1166 1415301
5.3.2.2 ~ Test Procedure Indices

Gentral Plamning and Comtrol Group, IMSC/VATE nsueminduorustwocm

for each vehicle. Launch Systems M’w, IMSC/VAFB, issues an

index of test Procedures and vehicle operstion instructions to cover AGE launch
coamplex preparations to support the vehicle.

5.4 SATELLITE VEHICLE WORK SCHEDULES } ‘
geatral Planning and Coutrol, IMSC/VAFB, issues o schedule in bar chart form
to cover MAB and pad checkout of the satellite vehicle. Abr:_lersmryorthe
work involved u'inclndgd. _

55 ' anm.rmvmcumcmcmur

5.5.3 85/D Checks
The guidance and flight control subsystem undergoes validation checks., The
suiweeonpwberconsoleis outwiththesemencotimr. The pneu-

I.OCKHEED AIRCRAFT CORPORATION ‘h -
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5.5.7 Final MAB Preps

At conclusion of 88/A work, tlie vehicle access Dlates are emplaced, the vehicle
isloadedonahmﬁorttx‘aﬂumdcovmdforitstriptothepad. Enroute
to the pad, life boat guidance and compast rose checks are made. ‘

5.6 SATELLITE VEEICLE PAD CHECKOUT »
Uponmivalatthelmmchp'dd(vos) thevnhiclaiamvodnmthe'brmsyorbor'
and placed on a checkout dolly. Access plates are removed and the vehicle
Drepared for compatibility checks,

M.Mmmmmmmmmwormmmsw
the vehicle. They consist of the following: '

88/C Power-on Checks

S8/B Landline Transducer Checks

85/D Guidance and Comtrol Checks
88/H RF Competibility Checks

88/C Pyro Preparations

Lifeboat System wibmty Checks
‘ Pad Systm Test

vehicle and launch systems compatibility has been estebliched, preparations
made for the systems run. v ig to assure its ca].ibra:bionv

5 v
°

? s
°

n
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“ R minus pre-lumch asctivity will occupy five days for SIv-24 vehicles
instead :;N:h. usual four assigned to 8IV-2 vehicles. The odditional time
is required for the booster solid motor. tasks. IMSC activities are listed

in the R-Dey Book, IMSC 22249k (utnapplmblevmm mmber). The tegt

MISSILES and SPACE DIVISION

LOCKHEED AIRCRAFT CORPORATION &



tion affecting the ,Loco,mmmmlod:mth.mmumnqa
dwthrwghlmehaubqond mmmlhopthemmmmtion
rmlmhmummmssuthpmimumu on helds and
cmutuumtdmmutou-. ‘

6.2 COUNTROWN

Countdown is mqliqh.dbymmthrrmlﬁa Countdown Manual, LSC 224028,
&8 a guide. The mamual is by ILMSC '

. prepared ]
6-11¢qtypioaintmamntdwnehart. Ommdmﬂuhwpm-
metely 480 l:lxm'l;ul8 for BLV-2 boosters and 545 mimutes for SLV-2A boosters. Tt

6.3.1 Sequence of L’nnti, Ascent Phase

The satellite vehiele 1list of events from liftef? through injestion into ordit
1lmterth1n"ﬂo¢uencoor3nnti, Aacontl‘hue"nndorthofouwingw
drawing mumbers: ~ .

Vehicle  IMSC Number Vehicle  LISC Nusber
1159 1350104 AT 1351799
1160 1350105 1165 1351790
161 1353832 1166 1351791

Abricrlmryerprinciplo uoontphuqﬂintaroru59mu60m
paragreph :

)
%
- LOCKHEED AIRCRAFT CORPORATION &
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INTEGRATED MILESTONE COUNTDOWN CHART

; — . ses
Croen . ' $ASR 1 Countdown lumnio: T - ';“
Vehicle Proparation is
TASK 3 .
Lxr Destruct Chocks o
s
‘L TASK S T
C | S .
Soiteking num:;;::."n ] orettat gy Arm
N : = s
v, "
m Mﬂé‘}-. © TASK 7 — BT
Phasing . — Orbital Mage :
Choeks Orbital Stage
L A - Hectresics Werm-Up [~—]  RF Gheckent 418
3
L TAsSE 9 o5
Orbital Mage Guid &
71t Cont Chechout _ -
TASK 10 Orbltal Sage :
- Check Test Mug Remeval’
et Beoster h'.',.u. ' i~
— . Opallane
—Prass’ H
.VASK 12
Saltd,
Jo Moter
Arming
TASK 13
Bvalvation ° .
- 171
i —*—‘ ' VASK 14 !
Orb Sage m
Pn_pdluth&lu |
- o
v §heniisd [, F—
" 5.
okl Mige |
Pressurisation 1
TASK g atiatie. . A
N PRASE § 12{Apprex)
Red PHASE 1
] PHASE int ——
Torminal Count
1 nASE v s
- )
A PuASE v :
0.

LV-246-7 o
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SECTION VII

7.1 mmmzcu

Iamchmterumrequirmurorexecutionoralumhelubushadonthe
basis of their effect on the objectives. They include range safety, pad condi-
tions, Photographic coverage, weather, launch time window, RF interference,

~ range clearance, vehiclomtmandlnmchmtmnmmu. »

7.3 LAUNCH DECISION
mrmmmriwrorwcucionorthalmmchwuwmm
Launch » 0595th ATW. It is his responsibility to make all decisions

Tb VEHICLE READIRESS
Leunch preparstions Prior to countdown initiation are covered in Section 5.
AJ.J.boosteronduteJ.'Ltto‘nhicle ) sbﬂl.indiutoamror

have been satis campleted prior to the initiation of countdown. IM8C
Amsmorbqumtchecknnformmmmmmma-mm
day schedule bythelmmch&yatemhsimgingw,nﬁc,vm.
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7.6 | PEOTOGRAPHIC OOVERAGE
7.6.3 Normal. Goversge

Phot o qove ew-lmhnna-mmmumnm#wu
m Jmm. must by in operst m&rmm“:m

¥ the lm Fhatograpbic crews paTteble squipment.
MWmmutomlmhmmm. m_mm of safety

7.6.8 Special BLV-2A Goversge

Vahiale 1159/354 and three subsequent launches u-:a - BLV~8A lmnm vil)
232.;“‘:’: this Mem rvii"ii &u:.n?'iﬁ ?"-.mm in wwu':w
mu-étmwm.qmmmmmnmm. R

7T WEATHER FORECASTS ANR MEPORTS

Woasher foresasts for the Launch aves 819 Frepered Devachment 3, 3rd Veather
» VAFB, wmmmmgmmnnqzuw;mi. These
foreceaste Qrw: 1‘;:!'o_l.u-ittmnw the Wiﬂ Oog:rw il '
aacordance sohedule contained ® T-d. The TLM ship will alsec
mwm:mm-towmumtmumml ‘Porecast.
asta and ;::u&um:t ::huqr”ngm'tq x mma ;mum, which will be.
’W ubmd » &8 & ”th L )'mb"”“:w %
lmmeh record, MdmmqmtmmeMM!.mm.
mmmtmﬁnmmm, POMWM
Vinds ALofe atiraetion o e rAon Chedile bet Corh 1o Eaiustion Seasr
on is aleo passed to %R ATV Daty Evglustion St
via Detachment 3, 3rd Westher Wing. |

.8 VRATIRR CONDITTONS
T8 Viatbt)ity

For 8L¥-3A bopated vehicles, davnrange visibility wust: be muam 0 'pmt _
:m&»i; 3 ez %o cover solid a::m %@b’m Jetison ‘: n:at

orth: paragreph 7.6,2, Slant Tange distances will 3 avpplied .
There are no visibdlity ruMchm‘ far BLV-2 boosters, .
7.8,8 Precipitstion | '

Sipitetion vl oot b o factor 1 Loumas Wl oF ebart unlgps 1% atfeote
opticel coversge ay set forth.sbove, ST skl

7.8.3 Burface Wind, SLV-2A Boosters |
With bath stages fusled and Fressurized and solid wotors sttashed, the meximum.

- Slievedle wind 4¢ 63 knats Mith the ¥ in eyl prdhse o
aut, The limit is m.,?& ,‘ WW’J,W n) ' P
! . ’S,t i 1
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bours Precipitation
hours Surface Wind
hours - Winds Aloft
hours Visibility
hour Cloud Cover

Sea Btate

* In addition to these reports, the TIM ships will

submit hourly forecasts

totheS'.l‘AfromT+luntildatapich¢>or'retmtopbrt, vhichever is

the earlier.
*%  ghip position'will be reported also.

LOCKHEED AIRCRAFT CORPORATION
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™6
™3

mitted to -

ture is
results
Seme as T-12 Bame as T-12 B'_une_u ™12
S8ames as T-9 Seme as T-9 Same as T-9
Review or structure Decision to launch | STA trensmits
recomuendation based by STA decision to VAFB
on wind shear analysis , Immch Contro

Wind ‘sounding at Arguello
from 0 to 32,000 meters released obtained

Wind sounding date traus- | 1. Data fed imto 1. Output ana-
BTA

of

information,

howr programmed f£1
lyzed and proje

2. Direction of wind
second for

1. Vehicle Structure Avalysis. The IMSC 8tructures Organization, 53-18, ,
review the computer output and with reference to design analysis A
viudzte:ﬁmirconditionsmwithinﬂlonbhlimitl J

cepeb

orhsvebeene:'meged, the Structures Qrsaniutioawﬂ.lso inform the

3. Observationa&retumishedrorevu-ysoomwtomoom
altitude and for every 500 (to 600) meters beyond.

munthmnonmmm,unbeq.-
cted conditions stla\mchullbedtbem.ned; If the
latter conditions Mcatethatdlonbleumtcmbeingm

givenindeg:eea, tmmdvalocityinmteram
input ' .

1lity and available control. The T-12 and T-6
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T.8.3 Burface Wind, S8IV-2A Boosters (Comt'd)

Before fueling and pressurization have been completed, the following surface wind
restrictions are applicable: v

Loading State : Toppling Launcher
' Condition Pins In
Vehicle empty without solid motors 16 4%
Vehicle empty with solid motors 32 k6
8-01A only loaded, solids attached 3T . i
Vehicle losded, solids attached 37 k1§
T.8.4 Winds Alof‘b

Teble T-2 sets forth procedure used by the 8TA to determine the effects of
winds aloft on the vehicle structure. Decision to launch, hold or abort is
conveyedto_themccbythea'.EAbasedonwi.ndsheu-ntm«.

T.8.5 Wind Drift

T.10 RANGE CLERARAICE

Range clearance confirmation will be issued by the PMR Missile Flight Safety
Officer. This clearance will be usuedtotheMmchO_p'eratiomCoordimtor
in the I0CC and will be revocsble &t eny time for sufficient cause.

71 VEHICLE TELEMETRY READINESS

T.21.1 Calibration and Checkout

flight systems test. Booster and satellite vehicle telemetry will be checked
out and calibrated prior to léunch to determine its readiness. Effort will
bemdetohsvemsubﬂutevehicleprimypom operstive for lawnch.

7.11.2 Sstellite Vehicle Telemetry
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7.13.2  satellite Veniele Telemetry (Cont'q)

" AFBED, Inglewood, sdvises the STA of mandatory telemetry measurements &uring -
R~ mimug. days. The STA relays this information to the 6595th ATW via T about
R-2 day. The Evaluation Stafy Guide publishes this infermation for local, use
under Category I, :

7.11.2.2 Satellite Vehicle Category IT Telemetry

The guide lists essential pre-launch vehicle status information under Cat

II. level of measurements should be checked during countdown and if qiscre.
pancies are found, the Launch Controller with be notified. The Launch Copt.roller
will conduct an evaluation to determine if improper readings actually represent

7.11.2.3 Satellite Vehicle Category III Telemetry

Essential operational control telemetry is listea under Category IIT in the
Guide. Authenticity of these Reasurements must be verified duriag eountdown

-mdthowec-hwldbenotiriedofmduoropmus. Iln,mocinturnlhould
notify the .

LOCKHEED AIRCRAFT CORPORATION
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7.14.1 Booster Hold Limitations

Booster hold limitations are published by DAC.

T.ak.2 Satellite Vehicle Hold Time Limitations

Satellite vehicle hold limitation date is covered in parsgraph 7.2.

77
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8.1
This section discusses the type of launch instrumentation, types of data
furnished

by the various ground stations and the distribution of data.
8.2 IAWCH INSTRIMENTATTON

calibration books for each satellite vehicle are Prepared and distri-
buted by IMSC, ‘ tostcbiominthaﬂttdlitecontrolhcmty
Wmte]yfdaysprio:toschadulealumch. : -

8.2.2.1 Booster Telemetry Schedules

Booster telemetry instrunentation schedules are prepared and distributed
DAC. Copies of boost.er TLM schedules are sget forth in the applicable TAB.I’y

- 8.2.2.2 Satellite Vehicle Telemetry Schedules

Wi
>

LOCKHEED AIRCRAFT CORPORATION
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[

8.2.2.2 s;umt%‘%m«:u Telemetry Schedules (Cont'a)
Batellite Vehicle Schedule Number

1159 | Dec 135388
1160 IMSC 1353841
161 LMSC 1353842
1162 : IMSC 135384
1163 ‘ ‘ IBC 135
1164 ' IMEC 1350900
1165 _ IMSC 1350901
1166 IMSC 1350902

8.2.3 Optical Coverage

Optical coverage includes ing sequential coverage, Table 8-1; docu-
mentary optics coverage, Table 8-2; metric optics tracking coverage, Teble 8-3;
and PR photographic film coverage, Table 8-4. Most optical data will include
timing correlation. Closed loop television systems provide visual launch
information of booster and satellite for Control Center bersonnel. Vertical
vire sky screens and Mark 51 gun sights are used to follow the vehicle flight
from launch to limit of visibility for Range Safety observation.

8.2.4 Radar Tracking and Telemetry Tracking Instrumentetion
FPN-33 andle3rada.rtrackthevehic1e rromthalumchpadrorlpprom
one

: tely
mile. These radars render early Primary coverage during poor visibility when
visual sighting is not possible. The FPS-16, MpS 19 -and COTAR systems pick up
thetrackaboutamile.rronthepad. mmwmmmrtdnlﬂnprmﬂa
' skintraok:l.ngqptothatim of satellite aepu-ationormximmr_anee. ¥P8-16
radar data will be processed for launch coverage reporting as set forth in '
Table 8-6. The AME COTAR system, used in conjunction with the booster TIM

the satéllite or booster radar and telemetry frequencies. Monitor list for
satellite vehicle 1s covered in the appropriate tab. The booster telemetry

LOCKHEED AIRCRAFT CORPORATION MISSILES and SPACE DIVISION
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ENGINEERING SEQUENTIAL DETAILED TEST REQUIREMENTS

IMAGE TO' OPTIMUM EX-
TRAME RATIO FOSURE AREA
OB, 78 and Lanash Launcher and -
o A1t /3 frame Vebiste :
OR, ¥8 and lovach Louscher and
o 21t 2/3 trame Vehisle
O, 78 and launch Lasscher and
o £l 3/3 of frame Vehicle
Of, P8 and lavaches Lavncher and
o i1t 2/3 trame Vehiele -
Entive Vehicie nad Lannther and
launchor to fill 1/2 frame Vehiele -
Entive Vebidie and Louncher and
launcher to ill 1/2 framme. Vehiele
Upper Ssi. Voh.umbilicals Upper Umbliteal
Lawer Sat. Veh. wnbiliests ' Lower Umbiibeal
) . Counoetions B
Al Bat, Yoh. Usmbiliesls Al Satellite Yoh
a1t frame ) Connootions
All Saselitte Veblels umb. Al Sasellite Vehiole
Maln, Voyilor and slid  Euglass - Miame
Bosster Kugines 0l frame :
Mata, Vornior and Solld.  Bagines - Flame
vmhw—m.:,u Bagine - Flame
frame ’
nu.-lnnuu.uu " Mighe Doek Aves
‘:u-..uuno-d ) znuuuuua,"
‘hcdm&n: Base of Maie and .
“to fill frame ) MM
Tual lines 2t Base of lower 1ol Maif of
Lasacher to i1l frame lewmsher . ..
¥8 Engiae Seation to M1l * Kngine
frame ot liftell. . 8
78 Zugiue Segtion to fill  Engine
frame ot 1ifelf
78 Blls frame at Liftelt Eugine & Fivat Slage
Englae & Firet fiage

Surveiliasce .

Surveillance
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METRIC OPTIC DATA REQUIREMENTS

DESCRIPTION OF DATA | SOURCE OF DATA COVERAGE  |ACGURAGCY u'lg:x "PRESENTATION | TIME
. : SIVIRED

Space pooition data®  |Beet combination of Selected points from | /1.0 mn 1pt/2 | Tabelation of X, |7/ 24 or
) ) Mischall, Askania 1iftoff te 1imit of sec Y, Z () vs, time [T / 32 hrs.
.:g

cameras located
‘| PMR phototh

Velecity data ¢ YAYB

tracking ability : {vec)

' " v vy, v
14/s in /e

Space position data / _ Liftoff to Limit of Lomtl | 4pie/ Smoothed data [T ¢ 72 hre ]
tracking abllity ) sec tabulation of X, ¥
. Y. Z (tangent
" { Mane ceerd) (R
ve time (seck
system time in
oven quarter seqs.
Plots of X vy 2,
Xvs Y, Xvs T,
Zv T

Velosity dats ¢ 11/a " | Smcoth dais tabe-
lation of Vx, vy,
¥s, Vi (/sec)
1! at plane
e?o.'rd;h time
(sec) aven quar-
‘ter secs, ‘Plet
ofVrvs T

Atitade data; - ~u6-m 2 Tabulation of @ #
Pitch yaw & rell 'un.mnn %r bdtu‘." snd § (deg) ve 2-;-
o : _ Eroda 1ifett (sec)

M orbital status is verifisd after Pasa 2, lbo_ﬁmrqdndug-yhhumudh'rl!z
© hours, TWRCA-3 notifies the 6395tk Aerospace ‘l'ut.'.ln_'_IVAnv:lN-l.buu after”

v Aalon-pﬁhmh.oﬂnhmﬂucmn&uuommmrﬁunry. .
- Distributiea of ci ruh.o_\vﬂlklhumtp"l-hmhm._ :
TWRCA-3 will hmd imnwdiately whea cleanup package is issued,

LY-174-8
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PRI

TABLE 8-k

MOTU 1 (1) 35m

300 cm 6l Vehicle

70 mm 200 in L8 Vehicle

MOTU - 2(1) 35 mm 120 cm 6k Vehicle
- 70 mm 300 cm 48 Vehicle

Mount 1 located Site 5.
Mount 2 located Site 6 or 7.

LOCKHEED AIRCRAFT CORPORATION
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Miscellaneous instrumentetion includes equimment for d-etemm.ng weights,
center of gravity, separation force » densities, temperatures, voice recording

8.3 LAUNCH DATA ACQUISITION
8.3.1 Background

The dats requirements Tequested of the Pacific Missile Range and VAFB were
established in Program Requirements Document, IMSC BO01079. Data requirements
of all activities supporting the launch effort and ascent phase of flight are
sumuarized in this section. :

8.3.2 Launch Dats Sources
Launch data is provided by the following sources;

Vandenberg Tracking Station

Control Center and Miggile Assenbly Building

BTL Guidance System ,

IMse,

DAC, Santa Monics

Missile Flight Bafety System PMR

Detachment -3, 3rd Weather Wing, MATS, UBAF, VAFB
PR

BIL D-1 on/off command
BIL D-2 on/off command
Separation

Satellite Vehicle Ignition
Batellite Vehicle Burnout

i
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k)

Lace b sk LR

8.3.4 Control Center and MAB.
The Control Center and MAB acquire launch date as set forth below:

a. Booster and satellite launch control data is monitored and recorded
in the Control Center. Tape recordings are made of selected loops

of conversation by DAC and LMSC during countdown in the Control Center.v

b.  The MAB 1s equipped with a playback station vhich is used to produce
LING analog pPlaybacks following each launch. ’

Required number of reproducible landline records will be prepared and distri-
buted as set forth in the data flow chart. )

8.3.5 BTL, Vandenberg

BIL/VAFB supplies plotting board charts, event recorder tabular data, and
online printout data. Boresight film is available for loan.

8.3.6 BTL, Whippeny

BIL Whippany supplies copies of Plaza tracking data and Jefferson data.
8.3.7 LMSC, Sunnyvale |

IMsC , e furnishes the following brocessed. launch data to the LIwG:

DAC, Senta Monica furnishes the specified number of booster telemetry analog
kits and one copy of microfilm of the kit, ‘

8.3.9 Missile Flight Sargty System, PMR

Launch data furnished by Missile Flight Safety System MR, includes the
following: Tlight safety radar plots 3 FRW-2 UHP commands; COTAR-Plotsg 3
COTAR strip charts; COTAR system direction cosine and present position
typeouts; Mx-51 sky screen strip charts; and, on request of the Lma,
Radsky #1 and $2 photo plots and/or flight safety voice tapes. Table 8-7
sets forth PMR Range Safety data requirements.

8.3.10 Detachment 3, 3rd Weather Wing, USAF, VAFB

Upper air and surface tabular weather date are supplied by Detachment 3,
3rd Weather Wing n accordance with Table 85,

LOCKHEED AIRCRAFT CORPORATION
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IMS3C Lhi5925-D

8.3.11 PMR Range Wik

&. PMR furnishes metric optic data and £ilms in accordance with Taebles
8-3 and 8-4.

b. PMR furnishesg FPN-33 and M33 shorcrangeradm:coverage. FP8-16 and
MPS-19 radars brovide sktntrackingcoveragefronlmchtoumit of
trackinga 6camability. FPS-16 data requirements are summarized in
Teble 8.

¢. Booster telemetry coverage as set forth in Section 4 of the data
flow chart. :

8.3.12 1369th Fhotographic 8quadron, USAF, VAFB

(2) Engineering swrveillance photography consisting of highvand.
normal speed motion pictures and rapid sequence still photo-
graphy which does not require time reference.

(3) Engineering st1ll photography consisting of standard 4 X5,
2t X 2k, and 35mn photography for engineering purposes.

b. Documentary photosrqhy consists of still and motion picture photo-
grephy utilized for historical durposes, briefing presentations, and
progress reports. '

8.3.13 . RP Frequency Cont:o].', FPMR ,
PMR frequency interference control provides & report by TWX to the 6595th ATW

sumarizing the frequency monitoring results at the time of launch. DAC also
receives a written report on RF monitoring results. A transcript of the Yeport
rt.
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. 10 WAg5R5-p

| Z’lt;'(;e:r Vi (2t/s80) versus

X, Y, 2, (ft) versus time (soc)

I cards containing nev redar date

uvl.ull-unn-,.-!mﬁ, and

dmmmmtor
ad

TABLE 8-6
¥PS-15 RADAR LAIMOH DATA COVERAGE
Covorage Acourecy Rate
Space, position | Best conbination From 1ift- | 1/2 w3 4 pta/sac
and velooity of PR FPS-15 off to limit | Position :
A radar sites; of tracking | data to
profershly in- ability nexrest
eluding Pran. foot
quillon
site
Space, position Valocity
and velooity date to
data . nearest
tabulatione#s t/sec
Space Position 10 pta/sec
data, punched :
cards
Radar plotboard
charts and plots
or radar tabula-
tions
®  If orbital status .l-not.nriti'ednncrhue, unuuumummur+ebhm. If orbital status
is verified after Poss 2, the time
Aerospace Test Ving, VAPD, within 8 hours after launch,
L Y date vill be iscued if corrections are ary af
. mm“?in bc’:‘h:.s.- a8 T2-hour issue. 1M8C (61-bk) m Dotified
is lesued. - .

qbeimnuutor+3zhwuunnc/svuunumss95u

LOCKHEED AIRCRAFT CORPORATION
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TABLE 8-7
RANGE SAFETY DATA COVERAGE

IMBC 1&45925-D

: | ‘ Deséription Copies Requ.uwed.
 Transcript of Voice Tapes (on request) 1 set

Flight Safety Plotboards and COTAR Radar 3 sets

& COTAR, Nos. 1 ,3,&,5,6(171'01,2

& 5)

COTAR Strip Charts | | | 1 get

MK 51 8ky Screen Strip Charts 1 set
mlanda(onreq:ueat) _ : 1 set

MISSHES and SPACE DIVISION
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8.3.15 Servicing Notes

, Servieingnotesareeomiledbymc, VAFB and IMSC, VAFB following each launch.

a. IM8C Servicing Notes contain a brief satellite vehicle chronology,
launch weather_inromtion, propellant loading and analysis data,
ressurization data, air conditioning data, countdown report, and
other information as directed by the STA,

b mcs«mmgm:mrmuboamuummgmm
tion data, alimtdsl:aandlitboffnight, bnmoedat.andothar
.information.

8k LAUNCE DATA PROCESSING
. This paragraph contains Information regarding the processing of launch dats

Prior to distridbution, Where applicable, test data will be correlated with
systems time and will be annotated for identification, calibration, and

w:l.‘l.'l.bettn'n:l.shadtonﬁcmothar sgencies, Gerea:.nmtricoybic
andradnrd;taﬂllbeproceaudbym. equential and docu-
Muw]ﬂmchfilmmlbaprocessedbymnvmo Satellite and raw
pwlonddsumlbeprocessedbynﬂc services,

8.5 um-mmnmmnmon

8.5.1 Lendline Date

Iandline records will be distributed in sccordance with the data flow chart.
Copies will be made of reproducible satellite vehiele records 48 -required.

rordaliverytonac, usetfcrbhinthedshtlowchart.

8.5.3 Data Flow Chart

The data flow consists of a of launch date

distribution. A data log sheet is prepared for each launch by the 6595th

Test Wing, VAFB. 1t is ord receipt and delivexy of

'dnt;bythstaetiﬁty on the data 1o
agree with Rppet « Data ification

information is usually are pasted to the lmumnch dats

LOCKHEED AIRCRAFT CORPORATION MISSILES and SPACE DIVISION
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LOCKHEED AIRCRAFT CORPORATION

IMBC Ll45925.p

| SECTION IX
LAUNCH REPORTS

9.1 . mm:. Imomnnon _
Reports are rendered by VAFB activities to cover lmunch phase of each flight.
These ¢

reportsvuytrom‘ mmanemrypusedbyhotlineandlﬂxtoatoml
publication prepared after extensive analysis.,

9.5 ' DAC/VAFB LAUNCH REPORTS

evaluat
DACpostlsupchcrititme. Itisd.ueatT+8mkinghous.
9.5.2 DAC Engineering Test Swmary v
The Data Engineering Tegt Sumary contains data analysis, upper air veather

tabulations oscillograph
Photographic dsts. It ig 18sued two launch.

¥

L4
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| IMsC kl5925.-p
Tab 45
1159/35k

. TAB 45
CONTENTS

PAGE

1 Introduction | 451
2 . Flight Test Information hs.2
3 Booster 354 Flight Plan ‘ bs-3
b RF Monitor List k54
5 Satellite Vehicle Landline Instrumentation 455

Schedule _ : .
Booster Landline Instrumentation Schedule U5-6
7 - Booster Telemetry Instrumentation Schedule 45-8
US5e1

v »
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INTRODUCTION

launch utilizing the 8LV-2A booster. The usual pad R-minus periogd
of four days has been extended to five days for booster aoligazocket"

Recovery of one of these salid booster motors is desired, if it is floating.
Distribution of this tab vas made with the basic docmnt. '

’ : ~
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' . TAB" -h5
' . 1159/354

& AL LI,

e

FLIGHT TRST INFORMATION

Booster . SLV-2A serial 354
Satellite vehicle 5-01A gerial 1159
. launch pad . 75-3 Pad 5
Pad azimuth 218.4 npg.
launch azimith 175 Dpeg.
Perigee ' ' . 90 N. M.
Orbit inclination angle 5  IDEG.
Period 90.7 MIN.
Scheduled launch date 23 February 1963
Launch window : 1300 to 1400 PgP .
Gross lift-off weight 152,847 LBS. *

* Weight is based on information released on 11 Jamuz-y 1963, .
- Way vary slightly from finsl weighing,

Reference: Above information with exception of launch date and
vindow were obtained from 1LMSC, Sunnyvale THX P 1818032

of Jamuary 1963 as ammended by LMSC, Suinyvale letter
A 317020 of 24 January 1963. ’

LOCKHEED AIRCRAFT CORPORATION

MISSILES and SPACE DIVISION



ey,

Time (sec) Roll Pitch Yaw

0 to 2 0 0 0

2t 6 +5.387 0 0

6 to 10 +5.387 <k.056 =0. 799
10 to 55 o -0.669 0

& to &085 0 'Ood "00799
89.85 to 92 0 -0.264 0

91 to0.91.78 +5.387 -0.264 0
91.78 to 130 0 -0.264 0
130 to burnout 0 0 0

of events:

Time Timed Event

T + 55 gec Enable separation circuitry (solid motors)

T + 70 sec 80114 motor separation;
Foll gain change _

T + 80 gec 8ol1d motor separation backup sigm.].;
Guidance enahled

T + 102 gec Enable vernier engine yaw movement;
Main engine gain change

T+ 138 gec " MECO enable

LOCKHEED AIRCRAFT CORPORATION. ‘ MISSILES and SPACE DIVISION



Tab 45

1159/354

EQUIPMENT | co®

Vehicle Link I _ T-60

Vehicle Link IT _ ' T-59

- Vehicle Link IV T-28

Acquisition Beacon T-25

Capsule TILM ' ' T-59

Capsule Beacon and Drop Marker - T-65
VERLORT Receiver ' 8-30 D
VERLORT Transmitter . 868 P

Auxiliary Command System v-89

Special Projects Command v-95

‘ BOOSTER
TILM Kit 1 T-10
' TIM Kit 2 T-61
b5y

W

k " MISSILES and SPACE DIVISION
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1159/354

BOOSTER 354 LANDLINE INSTRUMENTATION SCHEDULE
GROUND MONITOR SYSTEM

, ~ RominaY
Function : Range Values
Main liquid oxygen tank pressure 0-50 peig 33 psig
Main fuel tank pressure 0-50  psig . 2B psig
Nitrogen storage ta.nk‘bottle pressure 0-8,000 psig 6,000 psig
High-pressure missile bottle pressure 0-5,000 psig 3,000 psig
Vernier fuel start tank pressure 0-1,000 psig 646 psig
Vernier liquid oxygen start tank pressure | 0-1,C00 psig _ 646 psig
Bngine regulator discharge pressure 0-800 psig 646 psig
Liquid oxygen storage tank pressure 0-150 peig | Tl psig
Fuel storage tank pressufe 0-150 ©peig 55 psig
| Control manifold pressure | 0-200 psig | 135 peig
Transducer 5-volt supply . 0-10 volts 5 volts
Hydraulic retumn pressure ' 0-200 psig | 80 psig

LOCKHEED AIRCRAFT CORPORATION . - : ' MISSILES and SPACE DIVISION
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BOOSTER 35% LANILINE INSTRUMENTATION SCHEDULE
EVENTS RECORDER, - CHANNEL ASSIGNMENTS '

" Event

LG BASYS-))
Tab 45
1259/354%: ..

| Base timing : .

Fover on (sequence initiation) '
Phase completion (resets automatically)
Flight controller on -

‘Fuel storage tank vent valve closed

| Control manifold Pressurizing valve open
Missile bottles pressurizing valve open
Iox storage tank vent valve closed

lox storage tank bressurizing valve open
Hydraulics noymal .
Engine centered

Engine off center

Missile bottles pressurized

Engine purge on

Main fuel tank vent valve open

Fuel storage tank pressurizing valve open /
‘Fuel fine loed -valve open

Iox fine load valve open

Iox rapid load valve open

Fuel rapid load valve open

Main lox tank vent valve open

97% fuel , '

100% fuel

Main fuel tank Pre-pressurizing valve open
BTL guidance on internal power

95% lox

Inverter on .

Inverter on internal

Flight controller on internal

Booster on internal power

‘63‘6’83533g&B_E@GBSRG@&BEBWQ’“m\""'-w"“" E
' |-

33 " | Isuncher clear to fire
3k lox transfer resume
35 Main lox tank vent valve boost close
36 .| Main lox tank pre-pressurizing valve open
37 99% lox _ |
38 100% lox .
39 Main propellant tanks pressurized
40 '| Propellant transfer complete
U § Engine start
h2 Liftofr

" 43 Technical hold imposed
bk Malfunction
ks Propellant hold over-ride
46 Flight controller and hydraulics over-ride
b7 Phase V ho
48 :
k9
50

LOCKHEED "ATRCRAFT CORPORA . LES and SPACE DIVISION
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IMsC 4k5925-p
Tab- 45
1159/354

CHANNEL ASSIGNNENTS, IN-FLIGRT TRUMETRY -~

M/ | Center o
-r——-z-s—mm,—br ot assigned
8 3.0 Vernier engine No. 2'chamber pressire | 0 to 500 psia
9 3.3 Combined BTL commands . 0 to 5 volts
10 5. Maein engine chamber pressure - .| 0 to 800 peia
1 7.35 | Bequence No. 1l: fuel &.lox float '
. " - switches, MECO, VECO .0 to 5 volts
.12 10.5 current (BrL) 0. to. 10¢
‘13 1k.5 - Vibration, pitch/ axis, low level,
forward thrust structure, solid
| wmotor *3sg
A 22.0 . So0lid motor chambey Pressure, high ,
. ' range, motor No. 3 0 to 800 psia
C 4.0 Vibration, longitudinal axis, high : .
— level, gimbal block area " -0 to 1,200 cps
B 70.0 Subcommutated to 45 FIM channels Bee 6.1.3
Table 6.1.2 m[m chmll,-nt No. 2
n/mi Center ‘ : :
Channel | Prequency Function Renge
7. 2.3 Sequence 3: 80lid motor removals: . -
. M l'o- l’. NO- 2, & NO. 3 . 01:0 5V01t8
8 3.0 Sequence 2: ignition switches 1 &2 | S
_ ckup; separation signals R '
rrimary & backup) . 0 t0 5 volts
9 3. Vehicle axial acceleration Oto8g .
ie—-——;.z_ . . . Not assignea
11 YT.35 8011d motor chember pressure, high '
’ range, motor No. 1 - 0 to 800 psia
12 10.5 Vibretion, longitudinal axis, low - -
_ " level, engine gimbal block +12 g
13 .5 Vibration, pitch axis, low level, _
‘ aft thrust structure, solid motor +3¢g
A 22.0 80114 motor chamber. pressure high s , .
range, (80114 motor No. 2 , 0. to 800 psia
c ho.0 Vibratiok\giftch axis, high level, : o
— between thrust beams 0 to 1,200 cps
E 70.0 45 PIM channels See 6.1.4

'LOCKHEED AIRCRAFT CORPORATION
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IMSC bh5925-p
Tadb 45
1159/354

PIM Channe) Assig 8, Kit No. 1

lOCKHEED AIRCRAFT CORPORATION

 Channel Function

1l 5-volt absolute ; 0 to 5 volts
2 Instrumentation ground . 0 to 5 volts
3 Main engine pitch position + 2.degrees
L Main engine yaw position + 2 degrees
5 Vernier engine No. 1 pitch position + k9 degrees
6 Vernier engine No. 1 yaw position =B to -28 deg
T Vernler engine No. 2 pitch position + 45 degrees
8 Vernier engine No. 2 yaw position 48 to +28 deg
9 Pitch attitude error ) + & degrees
10 Roll attitude error , + U4 degrees
11 Yaw attitude error + 6 degrees

12 & 34 | Pitch rate + & deg/sec

lP; & 35 | Yaw rate + g.S'-':d:c sec

14 & 36 | Roll rate * 8 deg/sec

- 15 Pitch command + b.deg/sec .
16 Yaw command + 3.5 deg/sec
17 Actuator potentiometer positive voltage 0 to 30 volts
18 Actuator potentiometer negative voltage _ =13 to =30 volts
19 4o0-~cpe voltage, phase.A control inverter 110 to 120 v
20 5-vqQlt potentiometer excitation 0 to 5 volts
21 Automatic gain control (BIL) 0 to -90 dbm
22 Input supply voltage (BTL) 20 to 36°volts
23 Missile battery voltage 0 to 32 volts
24 Telemetry battery voltage 0 to 32 volts
25 Hydraulic supply pressure 1 0 to 4,000 psia
26 Hydraulic return pressure 0 to 200 psia
27 Turbopump speed , 0 to 8,000 rmm
28 Turbine inlet temperature 0 to 1,500 deg ¥
29 Fuel pump inlet pressure -0 to 200 psia
30 Static pressure, PX-1 - 0 to 15 psia
31 Static pressure, PX-2 0 to 15 psia
32 8tatic pressure, PX-3 0 to 15 psia
33 ‘Static pressure, PX-4 0 to 15 psia

. 12 & 34 | Pitch rate + 4 deg/sec

13 & 35 | Yaw rate '+ 3.5 degt/Bec

1% & 36 | Roll rate + 8 deg/sec
37 Static pregsure, PX-5 0 to 15 psia
38 Static pressure, PX-6 0 to. 15 psia
39 Iox pup inlet pressure 0 to 100 psia
ko Main fuel tank top pressure 0 to 100 psia
L Gas generator lox injector pressure 0 to 800 psia
42 Main lox tank top pressure 0 to 100 peia
43 Iox pump inlet temperature -2T5 to ~300 deg F
by Synchronization signal . 0 to 5 volts
b5 Synchronization si& | 0 to 5 volts

MISSILES and SPACE DIVISION
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Channel

1 - | 5=volt absolute

N

GEEREEC @~ o s

I8

, Instrumentation gmund :
W‘.‘—M ’ '
: Soddld-motor-Nov—i— - -

Btatic pressure, PX-7
Static pressure, Px-8
‘Static pressure, PX-9
Static pressure, FX-10
Static pressure, Px-11
Static bressure, PX-12
Static pressure, PX-

Static pressure, Px-1
Static. pressure, PX-15
Static pressure, PX-16
Static pressure, PX-17
Static pressure, PX-18
Static pressure, Px-19
Nozzle closure heat rate, solid motor No. 2

19 Tewperature bridge voltage (4.5 v)
20 Tmperature sensor, T-1 :
21 Temperature sensor, T-2
22 - |Temwperature sensor, T-3
23 Temperature sensor, T-4
2k Temperature sensor, T-5
25 Temperature sensor, T-6
2% - Temperature sensor, T-7
7 - | Temperature sensor, T-8
28 Temperature sensor, T-9

. . 29 Temperature sensor, T-10
30 Temperature sensor, T-11

3 Temperature sensor, T-13 )

| Sedddeiikon o ‘ : v

3h Temperature sensor, T-14
35 Nozzle throat heat rate
36 Temperature bridge voltage (0.5 v)
37 S5=-volt potmtianeteriexcitatim
38 Rediometer q, R-1
39 . Radiometer q, R-2
o Radiometer q, R-3
ha Heating rate sensor, T-1
k2 Heating rate sensor, T-2
43 Heating rate =P
bl Synchronization s
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TAB 46 |

116k/360
26 Pebruary 1963

TAB 46
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LOCKHEED AIRCRAFT CORPORATION

Introduction

Flight Test Information

Flight Plan and Timeq Bvents

8-01A Landline Instrumentation Schedule
Booster Landline Instrumentation Schedule
Booster Telemetry Instrumentation Schedule
Booster Magnetic Tape Track Assignments
Documentary Detailed Test Requirements
Camere Locations Pad U

- RF Monitor List

4§-12
46-13
46-14
.46-15
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LOCKHEED AIRCRAFT CORPORATION ,
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ﬂhelatteriscaveredinthebasicl. . :

This will be the first launch with the By, missile-borne guidance system
installed in the 8-01A satellite vehicle. Commands to the booster will
be routed through the 8LV-2A/S-01A BTL interface Plug. The guidance
phase will continue after separation and will terminate at about T + 460
seconds. The basic LTD g under revision to cover this topic more thoroughly.

Recovery of one of the three solid booster motors is desired, if it is
Tloating.

The following surface wind restrictions supersedes those set forth in para-
greph 7.8.3 of the basic LTD: A launch will not be attempted wvhen the wind
velocity at the launch site exceeds 40 knots from any direction, or when
the wind velocity exceeds 30 knots from the critical sector. ‘The critical

Launch Fad ' @1t1m Wind Bectoz_'
4 000 to 135 degrees

. Surface wind will restrict all activity at the launch Pad requiring the
vehicle to be erected. The standara 8LV-2A/8-01A may not be erected -
vhen surface winds, including gusts, exceed the following limits (in knots):

Configuration | bion .Launcher Pins In
Vehicle empty without solid motors 16 3
Vehicle empty with solid motors attached 32 k6
8-01A only loaded with solid motors attached 37 ' b
Vehicle loaded with s0l1d motors attached 37 37

Vehicle loaded and
motors attached

pressurized with solid 63 , 6l

MISSILES and SPACE DIVISION



Kama

Booster
Satellite Vehicle
Launch Pagd
Pad Azimuth
Launch Azimuth

- Perigee
Orbit Inclination Angle
Period
Gross Liftoff Weight (1)
Scheduled Launch Date

(1) _ Best information available as

of 2/22/63. Paylosd changes under

consideration may. vary this weight.

LOCKHEED AIRCRAFT éORPORATION . ~ MISSILES and SPACE DIVISION
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_ TAB 46
2 1164/360

FLIGHT PLAN BOOSTER 360

The flight controller program for the primary mission is:

§

Sec

S

gs
Seg

P‘P’F\:’NOH
[
s &8
gBg P88
eEafugs”

gRE R Qe
P

LL8PBIVY
8
-3
8

if:
g 8-
0

[

3.155

1.
T0

Progremmer Rates (deg/sec)

Pitch Yew
0

0

0
'2n828
0

-0 . 707
0

-0.525
0

‘00218
o)

-0.218
0

'002].8

o

B

ooﬁooooooooé&o?

0000000000000

TIMED EVENTS BOOSTER 360

mewMNlwﬂmvﬂlhpmymmdmr&emuwugmmofw&&:

Lime (8ec)

T+ 55
T+ 70

T+ 80
T + 102

T + 138

LOCKHEED AIRCRAFT CORPORATION

Bvent

Enable separation circuitry (solid motors)

Solid motor separation
Roll gain change

&mMmmnsquumn&&quMl
Guidance enable

Enable vernier engine yaw movement
Main engine gain change

MECO enable
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LANDLINE INSTRUMENTATION SCHEDULE
 §-01A VEHICLE 1164

- .

IMSC 'M5925-D
TAB 46
116k/360

RECORDER NO. 1
Channel ' Function

Guidance Gas Fill Line Drop
He High Press. F1ll Line Drop
Fuel Fill Line Drop

Acid P11l Line Drop

Air Cond. Line Drop

P/L Blanket Drop

DN W M

Lift-ore

RECORDER NO. 2
AP18

@10\ EW N

He Line Press.
Guidance Gas Line Press.
Lift-0fr :

DV OW\NFEW N

RECORDER NO. 4

Fuel Vent Line Press

Oxid Vent Line Press.

0xid Vent Umbilical Connect
. Fuel Vent Umbilicsl Connect

O3 o0V W O
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LMSC 445925-D
116k/360

LANDLINE INSIMTIOH SCHEDULE (Cont'd)

8-01A VEHICLE 116k

RECORDER NO. 5

[

Function

+ QBVM Reg.
-28 Vm Rego
Batt. Curr.

F/L Skin Temp
Lift-ore

O3 "W £Ww N -

RECORDER NO. 6

Gas Valve 1
Gas Valve 2
Gas Valve E
Gas Valve

Gas Valve 5
Gas Valve 6
Yaw Gyro Temp.
Roll Gyro Temp.

O3 O\ £ W

LOCKHEED AIRCRAFT CORPORATION B -
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' TAB 46
- 1164/360

BOOSTER LANDLINE INSTRUMENTATION
GROUND MONTTOR SYSTEM

AT

- NOMINAL

FUNCTION RANGE VALUES .
Main liquid oxygen tank pressure 0-50 psig 33 psig
Main fuel tank pressure ' 0-50  peig 28 psig

Nitrogen store.ge tank bottle pressure 0-8,000 psig | 6,000 psig
High-pressure missile bottle pressure | 0-5,000 psig | 3,000 psig

Vernier fuel start tank pressure : 0-1,000 psig 6L6 peig
Vernier liquid oxygen start tank 0-1,000 psig 646 psig
pressure
Engine regulator discharge pressure 0-800 psig 646 psig
Liquid oxygen storage tank pressure 0-150 peig L psig
Fuel storage tank pressure 0-150 psig 53 peig
Control manifold pressure 0-200 peig 135 psig
Transducer 5-volt supply 0-10 . volts 5 volts
Hydraulic return pressure 0-200 psig | 80 psig

.
5
B
'
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BOOSTER

EVENTS RECORDER CHANREL ASSIGNMENTS

wmmssssaszastswéﬂmwfwmﬁ E

osgﬁgﬁ.ﬁsﬁg\%wwwwwm R&E 28

I.uéc ‘hh5925-p
. TAB L6
1164/360

EVENT

Base timing

Power on (sequence initiation)

Fhase campletion (resete automatically)

Flight controller on .

Fuel storage tank vent valve closed

Control menifold Pressurizing valve open:

Missile bottles pressurizing valve open

Lox storage tank vent valve closed

Lox storage tenk Pressurizing valve open

Eydraulics normal

Engine centereq

Engine off center:

Engine recentered

Launcher hydraulics normal

Missile bottles Pressurized

Engine purge on

Main fuel tank vent valve open '
storage tank Dbressurizing valve open

KEER
i
£
1
i

Main lox tank vent valve boost close
gn lox tank Pre-pressurizing valve open
lox :




1164/360
™M/ CENTER
CHANNEL | FREQUENCY FUNCTION : RANGE
T 2.3 80lid motor chamber pressure, low range 0 to 100 psia
solid motor No. 3 .
8 3.0 Vernier engine No. 2 chamber pressure 0 to 500 peia
9 3.9 Not Assigned : , 4 :
10 5.4 Sequence No. 1: fuel and lox float 0 to 5 volts
switches, MBCO, VECO :
1 T.35 Main engine chember pressure, close- 0 to 800 psia
coupled transducer :
12 10.5 Not Assigned
13 1.5 Vibration, pitch axis, low level, +3g
forward thrust structure » 8olid motor .
A 22.0 Solid motor chamber pressure, high 0 to 800 psia
‘ range, solid motor No. 3
c k0.0 Vibration, high level, gimbal block 0 .t0 1,200 cps
area, longitudinal axis
E T0.0 Subcommutated to 45 PDM chammels See Kit 1, pg. L6-g
FM/PM CHANNELS, KIT NO. 2
/M | CENTER '
CHANNEL | FREQUENCY FUNCTION RANGE
T 2.3 Sequence No. 3: go0lid motor removals, 0 to 5 volts
No. 1, No. 2, No. 3 ,
8 3.0 Sequence No. 2: ignition switches 1 & 2 0 to 5 volts
pickup, separation signals (primary
: & beckup)
9 3.9 Vehicle axial acceleration Oto8 g
10 5.4 8o0lid motor chember pressure, low 0 to 100 psia
range, solld motor No. 2
1n T.35 Solid motor chamber pressure, high - 0 to 800 psia
g range, solid motor No. 1
12 10.5 Vibration, low level, engine gimbal +12 g
, block longitudinal axis
13 k.5 Vibration, low level, aft thrust *3¢g
structure, solid motor, pitch axis
A 22.0 Solid motor chamber pressure, high 0 to 800 psia
range, solid motor No. 2 . ’
c bo.o Vibretion, pitch axis, high level, 0 to0 1,200 eps -
Junction box between thrust besms
B 70.0 Subcommutated to 45 PIM channels See Kit 2, pg. U6-10

* BIU per square footpersec~

LOCKHEED AIRCRAFT CORPORATION
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LOCKHEED AIRCRAFT

A 1264/360
BOOSTER TELEMETRY INSTRUMENTATION SCHEDULE
PDM CHARNEL ASSIGNMENTS, KIT NO. 1
CHANNEL FUNCTION RANGE
[ —————— % -
1 5-volt absolute 0 to 5 volts
2 Instrumentation ground 0 to 5 volts
3 Main engine pitch position + 2 degrees
'S Main engine yaw position + 2 degrees
5 Vernier engine No. 1 pitch position + k5 degrees
6 Vernier engine No. 1 yaw position ~8 to -28 degrees
T Vernier engine No. 2 pitch position + U5 degrees
8 Vernier engine No. 2 yaw position +8 to +28 degrees
9 Pitch attitude error + U degrees
10 Yaw attitude error *+ U degrees
bk Roll attitude error + 6 degrees
12 & 34 | Pitch rate + U deg/sec
13& 35| Yaw rate + 3.5 deg/sec
1k & 36 | Roll rate + 8 deg/sec
15 Pitch command * k4 deg/sec
16 Yaw command * 3.5 deg/sec
1T Actuator potenticmeter positive voltage 0 to 30 volts
Sy 18 Actuator potentiometer negative voltage =13 to =30 volts
19 400-cps voltage, phase A control inverter 110 to 120 volts
20 5-volt potenticmeter excitation 0 to 5 volts
21 Main engine chamber pressure## 0 to 800 psie
22 Not assigned —~-
23 Missile battery voltage 0 to 32 volts
24 Telemetry battery voltage ' 0 to 32 volts
25 Hydraulic supply pressure 0 to 4,000 psia
1 26 Hydraulic return pressure 0 to 200 psia
27 Turbopump speed 0 to 8,000 rpm
28 Turbine inlet temperature 0 10 1,500 deg FF .
29 Nozzle closure heat rate, solid motor No. 2 0 to 50 BTU*
30 Static pressure, PX-1 - 0 to 15 psia
3l Static pressure, PX-2 O to 15 psia
3 Static pressure, PX-3 0 to 15 psia
‘33 Static pressure, PX-k 0 to 15 psia
12 & 34 | Pitch rate + 4 deg/sec
13& 35 { Yaw rate * 35 sec
14 % 36 | Roll rate + 8 deg/sec
37 Static pressure, PX-5 0 to 15 psia
38 Stetic pressure, PX-6 0 to 15 psia
39 FNozzle throat heat rate, solid motor No. 2 0 to 50 BTU*
ko Main fuel tank top pressure 0 to 100 psia
A Gas generstor lox injector pressure 0 to 800 psia
7] Main lox tank top pressure 0 to 100 psia
43 Lox pump inlet temperature -275 to -300 deg F
4y Synchronization signal 0 to 5 volts
ks Synchronization 0 to § volts

“ORPORATION £

;.
R 2
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AN TATLON

PMCHAMABBIMTS, KIT NO. 2

CHANNET, FUNCTION RANGE
1 5-volt absolute ‘ 0 to 5 volts
2 Instrumentation ground o 0 to 5 volts
3 8olid motor chamber pressure, low range, 0 to 100 psia

solid motor No. 1 :

L Static pressure, PX-7 0 to 15 psia
5 Static pressure, Px-8 0 t0' 15 psia
6 Static pressure, PX-9 0 to 15 psis
T 8tatic pressure » PX~-10 0 to 15 psia
8 Static pressure, FX-11 0 to 15 peia

-9 Static pressure, PX-12 0 to 15 psia
10 Static bressure, PX-13 0 to 15 psia
1 Static pressure, PX-1% 0 to 15 psia
12 Static Pressure, PX-15 0 to 15 psia
13 Static pressure, PX-16 0 to 15 psia
1% Static pressure, PX-17 0 to 15 psia
15 Static pressure, Px-18 0 to 15 psia
16 Static pressure, PX-19 0 to 15 psia
17 Static pressure s PX=-20 0 to 15 psia
18 Solid motor chamber Pressure, low range, 0 to 100 psia

solid motor No. 1 '
19 Temperature bridge voltage (k.5 volts) 0 to 5 volts
20 Temperature sensor T-1 : 0 to 800 deg F
21 Temperature sensor T-2 0 to 800 deg F
22 Temperature sensox T3 0 to 800 deg F
23 Temperature sensor T-1 0 to 800 deg F
24 ; Temperature sensor T-5 0 to 800 deg F
25 | Temperature sensor T-& 0 to 800 deg F
26 Heating rate sensor p.i -Octo 30 UM - . -
27 Temperature sensor T-5 0 to 880 deg F
28 . Temperature sensor T-9 0 to 800 deg F
29 . Temperature sensor T-10 0 t0 8Q0. deg P
30 : Temperature sensor T-11 0 to 800 deg F
3 Temperatire gensor m.12 0 to 800 deg F
32 Heating rate sensor T-5 0 to 30 BTU#*
33 Bolid motor chamber pressure » low range, 0 to 100 psia
; solid motor No. 1~ N

34 . Temperature sensor T-14 0 to 800 deg F
35 i Temperature sensor ™~15 0 to 800 deg F

.36 { Temperature bridge voltage (0.5 volt) 0 to 5 volts
37 ; O-Vvolt potentiometer excitation 0 to 5 volts
38 : Radiometer qa R-1 ‘ 0 to 50 BTU®
39 . Rediometer q R-2 0 to 50 BYU™
ho ; Radiometer gq R-3 0 to 50 BTU™
15 i Heating rate sensor T-1 0 to 30 BTU™
k2 . Heating rate sensor T-2 0 to 30 BYU™
b3 ! Heating rate sensor T-3 0 to 30 BrU™
ot . Synchronization ¥ig 0 to 5 volts
ks - Synchronization é‘;h 0 to 5 volts

* BTU per square foot peri'sec
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IMSC 4h5925-p
TAB 46
1164/360

nym CENTER . | _
CHANNEL FREQUENCY . FURCTION : RARGE
@%——__‘w
9 3.9 Lox pump outlet pressure o 0 to 1,000 psia
10 5.4 Fuel duct outlet pressure } 0 to 1,000 psia
ik 7.35 Lox pump inlet pressure 1 0 to 100 psia
12 10.5 Fuel pump inlet pressure - 0 to 200 psia
13 14.5 Year acceleration, engine relay box +10g
A T 22.0 Pitch acceleration, engine relay X10g
box :
c bo.o Longitudinal acceleration, engine -5 to +20 g
E 70.0 Axial acceleration, lox dome +25¢g
F'.-

-
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1 1 100-pps timing, AR format D-5, modulated onm 1 ke

1 2 SLv-2A link No. 1 100-ke wow
w0 Tlutter (Gar iy 1 FimTY,

1 3 SLV-2A 1ink No. 2 100-ke wow -
e

1 [ 4 | 6o, 17-ke speedlock; AGC No. 1 (5.k ke); AGC
No. 2 (7.35 kc); AGC No. 3 (1005 kc); AGC ¥o. ,.'

| (14.5 ke); 14ftorr signal (22 ke);. voice (30 ke)
1 5 SIV-2A telemetry link No. 3 primary, 100-ke wow
| and flutter (Tengo 90) S

1 "6 ,so-ltelmtrymxm.'ammu-y,loo-hcmma

flutter ,

- 7 l-ppstming,mromtn-l,modmsbedonlkc'

2 h loo-ppstim.ng,thtD-S,mdﬂmdonlkc
2 | 2 SLV-2A telemetry 1ink No. 1 secondary, 100-ko wou
and flutter !
2 3 m-eatemmmm.aueeom 100-ko wow
and flutter ’
2 4 60-cps, 17-ke speedlock; AGC No. 1 (5.4 ke); AGC No.

2 (7.35 ke); AGC No. 3 (10.5 ke); AGC Wo. 4
(14.5 Xe); 11t%02e s1gnal (22 ko 3, voice (30 kc)

2 5 SI.v-aAtelanetrylinkllo.3uconduy,loo-hcm‘

and fluttey
2 6 80-1 talemetry 1ink No. 2 secondary, 100-ke .wow
2 7 1-ppst1m.ng,mromt3-1,moaamon1kc
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LOCATIONS, 75-3 PAD & 116k/360
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EQUIPMENT

Vehicle Link I

Vehicle Link 1T

Vehicle Link 1V
Acquisition Beacon
Capsule TLM

Cepsule Beacon and Drop Marker
VERLORT Receiver
VERLOR? Transmitter
Auxiliary Commang System
Special Projects Commanad

BOOSTER 360

TIM Kit 1
TIM X1t 2
TIM Kit 3

T-60
T-59
T-28
T-25
T-59
T-65
S-30D
8-68p

V=95

T-48
T-61
T-90
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8. M. Me‘

Eng 2tiedring Space Systems Project Engineer, VAFB
Lockheed Missiles & Space Compeny : Douglas Aircraft ’
Senior LMSC Member S8enior DAC Member
‘Launch Test Working Gr@up Launch Test Working Group

Approved ' | Approved ;

Station
Bell Telephone Laboratories, Incorporated
Senior BIT, Member )
Launch Test Working Group

LOCKHEED ATRCRAFT CORPORATION DOWNGRADED AT 3 YBAR IREBVALS;

" Missiles- and Space Company AFTER 12 YRARS

Vandenberg Air Force Base, California DOD DIR 5200.10

Diltribution = LMSC 223616-3
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1160/376
TAB b7
CONTENTS

PAGE

1. Introduction | b7

2, Flight Test Information | k7-2

3. Booster Flight Flan b7-3

§, RF Monitor List LY

5. Satellite Vehicle Landline Instrumentation Schedule | . 475

6. Booster Landline Instrumentation Schedule k7.6

7. Booster l'elemetry Instrumentation Schedule | h7-7

8. Booster Magnetic Tepe Track Assignments’ | 47-8

9. Weather Conditions 479
10. Optical Coverage _ ' 47-20
1., - Booster Configuration . 47-11
12, Integrated Milestone Countdovn Chart , b3

y
b
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This tab covers the launch of SLV-2 booster 376 mated to S-q1A satellite vehicle

1160. It 1s to be used with Program 162 Launch Test Directive, IMSC kh5925.p,
and should be inserted in the back of that Publication.

Booster configuration 4.2.1)
Booster pad checks 5.7)
Countdown chart FPigure 6-2)
Optical coverage

Weather conditiong (7.8)

References to solid motor £it checks in paragreph 4.7 of the basic LTD should
be disregarded. ormation to clarify other items ig set forth on separate
bages in this tab as listed in the index.

The BTL guidance system for this launch will be installed in the booster.
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Gross lift-off weight

(1) Reference LMSC A094529-h

(é ) Reference LMSC A09‘+529-7.

Booster SLV-2 gerial 376 -
Satellite Vehicle 8-01A seria.l 160
Launch pad 15-3
Pad aziomth 1,& deg
Launch azimuth 172 deg
Primery flight mission (1):
| Perigee | 113 mm

0rbit inclination angle 75 deg

Period : 90.7 min
Alternate flight mission (2):

Perigee 113 om

Orbit inelination 61.8 aeg

Period . 91.0 min ‘
Scheduled launch date 22 February 1963

- Launch window - - To be. amnounced

123,706 1bs. (3)

(3) Weight basea on information available on 14 February 1963.
Mey vary slightly at launch.
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INSC Wh5925.p
TAB 47
1160/376 -

BOOSTER 376
FLIGHT FLAN

Booster 376 will 1ift off with the mloa.dvifha sea-level thrust of
172,000 pounds (+ 3 per cent). The flight controller in booster 376
vill be programmed for e 11.3-nm/75-deg mission at ‘the following rates .

and times:

Programmer Rates (deg/sec)
Tine (sec) Roll Pitch ‘ Yaw
0 to 2 0 0
2t015 - +3.5T7 0 -0
15 to 17 0 0 0
17 to 34.667 0 -0.932 0
34.667 to 35 0 0 0
35 to 69.667 0 =0, 700 0
69.667 to 70 - 0 0 0
89.667 to 90 0 0 0
90 to0 130 0 =0.291 0
130 to 131 0 0 0
131 to 132.3%05 v +3.577 0 0
132.3405 to burnout (0] o] o]
THLT (45) The booster vill execute main engine cutofe (MECO  ;

velocity at MECO will not be less than 500 ft/sec
below the nominal established for the missiom.

MECO + 9 (+ 0.9) The booster will execute vernier engine cutoff (VECO).
Pitch flight path angle at VECO vill be within 4
degrees of th. nominsl.

v
¥
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TAB 4
1160/376
R. F. MONTTOR LIsT
SATRLLITE VEHICLE
BQUIPMENT ' COIE
Vehicle Link I P-60
Vehicle Link IT T P59
Acquisition Beacon : T-25
Capsule TLM T-59
Capsule Beacon Drop Marker T-65
VERLORT Receiver 8-30 D
VERLORT Transmitter 8-68 p
Aux{liary Command System V-89
Special Projects v-95

13
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CH.

1 DAC Liftors

2 Time Pulse

'3 Roll Gyro Out

4 Open

5 Open

6 Gas Valves 1-6

. RECORDER 1

-8 |

1 Yaw Gyrc Temp

2 Roll Gyro Temp

3 Accelerometer Temp

L Oven Temp

5 Open

6 Open

7 Open

8  Open

RECORDER 3

CH.

1 Helium Line Press.

2 Guidance Gas Line Press.

3 Open

4 UDMH Sniffer

5. IRFEA Sniffer

6 Open

7 ~“Open

8 Open

CH.

T Battery Current

12 115 V, 400 CPS, ¢ AB

1} Battery Voltage

16 -28 VDC Reg

20 +28 VDC Reg .

2l 15V, 4o Crs, ¢ BC .

2 428 VDG, Ext Supply
AC

26

LOCKHEED AIRCRAFT CORPORATION

Pitch Servo

Yaw Servo .
Piteh Aetuator
Yaw Actuator v
Vel No. Readout
Countema.rning

RECORDER 2

-

Gas Valve 1

Gas Valve 2
Gas Valve 3
Gas Valve 4
Gas Valve 5
Gas Valve 6

Open
P/L 8kin Temp

E

L[]

| X2 Bphere Teap, High Scale

K2 Sphere » Low Bcal
mwm,mww:
Be Sphere Temp, High Scale

MISSILES and SPACE DiVISION



Paction
Main liquid oxygen tank pressure
Mein fuel tank Pressure
Nitrogen storaée tank bottle pressure
High-pressure missile bottle pressure
Vernier fuel start tank pressure
Vernier liquid oxygen start tank pressure
Engine regulator discharge pressure
Liquid oxygen storage tank preslu.re
Fuel storage tank pressure
Control manifold pressure
Transducer S-valt supply
Hydreulic return pressure

47-6

.o

LOCKHEED AIRCRAFT CORPORATION

0-50 peig

0-8,000 psig
0-5,000 psig
0-1,000 psig
0-1,000 psig

0-150
0-150
0-200
0-10

0-200

L MISSILES and SPACE DIVISION

Psig
psig
psig
psig

petg

Values

33 psig

28 peig
6,000 peig

}3,@0 psig

646 peig
646 peig
646 psig
Tl petg
53 psig
135 psig
5 volts
80 psig



| g‘ M ‘| Center - o
1 8 3.0 Vernier engine Ko. ,2"chqnber’presnizje 0 to 500 psia
9 . 3-{ * | Coubined BTL commends 0 to 5 volts
10 -5, Hainengine.chnbermulum" 0 to 800 psia °
-1 4. . T1.35 |, No. 1: fuel & lox Tloat o '

12 - . ua;:::chgs, MECO, }'I‘.!O) 0 to 5 volts

1 .5 gnetron current (ByY 0 to 1009

| ® ' 70.0 PN/ ) ’ Bae'below,_

g&sﬁgwsmgsaagmmmssssss;ususﬁésmwéw»w»- 

EETrE e
A

ks

L
W
= .

-5-volt absolute ° s
. Instrumentation grouna

Main engina Pitch position °

1 pitch position
No. 1 yav position

Vernier engine No. 2 Piteh position
Vernier engine ¥o, 2 yavw position

" Pitch attitude error

Yaw attitude error .
Roll attitude exrror
Pitch rate - -

Yav rate

.Roll rate

Pitch commara ‘
Yaw command '

v

Astuator potentiometer positive °

Actustor potentiometer ne
40Q-cps voltage, phase A

tive '
control inverter)

5<volt potentiometer excitation

Input supply
Missile battery voltage
Telemetry battery voltege

sulic supply pressure
Rydraulic return pressure

Turbine inlet tempersture

‘Automatic gain contyol ( BPL)
voltage (BTL)

Fuel pump inlet pressure .
Spare

Imtpmpinletpressm

Main fuel tank top pressure

Gas generator lox
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IMSC ik -D
Ban b 5925
1160/376

MAGHETIC TAFE TRAGK ASSIGRMENTS (Pmi) '~

Track Assigrment Type

1 Pulse-duration modulation (70 Kg) Pulse

2 Agena télenetry receiver No. 1; Direct
100-KC wow & flutter _ _

3 ‘| Thor telemetry receiver No. 2; Direct
100-KC wow & flutter .

b 60 CPS, 17-KC speedlock Direct

AGC Fo. 1 )5.4 o)
AGC No. 2 (7.35 xc}
AGC Yo. 3 (10.5 kr
Liftof? signal (22 kc)

Voice (30 Kr) | .

5 Thor telemetry receiver Jo. 3; Direct
100-KC wow & flutter » '

'3 100-PPS, 17-bit binary-coded : | Direct

timing, modulated on 1 Ke

7" 1-FPE, 17-bit binmary-coded timing, | Direct
modulated on 1 KC

Recording speed (a.ll,ti‘acks):' 60 IFS

.
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WEATHER CONDITIONS
General Information
Seneral Information

8ince there are no solid motors, the veather restrictions for launch will
be similar to thoge established for previous program 162 launches in 1jeqy
of those set forth in 7.8 of the basic ITD. The latter applies specifically
to SLV-2A launches. .

Visib:l.li'l_.z

Visibility requirements set forth in paregraph 7.8.1 of the basic LTD, which
Provides for optical coverage of booster in flight, should be disregarded.
There are no visibility restrictions for thig la .

Wind Restrictions
\

revieved for its effect on the vehicle trajectory. Other elements of upper
weather will not normally affect a launch schedule. SRR Wi T

.oy

Surface weather conditions, except for wind valocity,hwﬂ.l not noni.l.'l.y
affect a launch schedule., fThe Space system's maximm vind tolerance, 50
knots, is limitea by the characteristics of the umbilical mast,

Before fueling ang Pressurization have been completed, the following surface
wind restrictioms (1in knots) are applicable; ’

Toppling launcher Pins in and

Pu ' I.oo.d ' Condition Pins in Clamshells (losed
' Vehicle empty 17 50 50
8-01A ' 27 50 50
Vehicle loadeq 4s ks 50
b7-9

F:..~ ..
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Tables 8-1 and 8.2 in the basic LTD will be used for engineering sequential and
documentary opties coverage respectively, with the exception that any reference
to so0lid motors will be disregarded. ‘

h7-10
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IMsC kh5925.p
; " TAB 47
‘ 1160/376
BOOSTER CONFIGURATION

The btasic LTD describes the SLy-2s booster. Since 376 1s in the sLy-p
configuration, the descriptiqn set forth herein will apply.

~

includes two main Propellant tanks, two vernier engine start and solo tanks,
3 gas generator, a turbopump, Propellant lines, and 8ssociated plumbing.
Prope].'l.a.nts)wﬂl be liquid oxygen (10X) and RT-1 fuel (2 kerosene-1ike
hydrocarbon). ,

The mein engine 8imbals to Provide pitch and yaw attitude control; the vernier
engines provide roll stabilization, . R

BTL Command Guidance System

The BI'I. comand guidance system consists of g Precise, ground-based guidance
redar, a Remington-Rang-Univac (RRU) Athena computer, and a series 400
missile-borne guidance equipment (MBGE) get. .

Guidance radar determines the booster Dosition ag it tracks the miséilé;
Position information is fed into the RRy computer, where it is cont
compared with the planned trajectory. Prom the comparison, the computer

to the grouna radar, where they provide intelligence to the signal sent to
the MBGE (in the booster). The MBGE processes the commnds and forwards
them to the flight controller. Telemeters will monitor response of the MBGE
to the orders andcomndswhichthesrmmdguidancenda.rhss sent.

Contxrol System

The booster autopilot tem
booster during powered Light
flight controller, the 1?te g
power equipment. 4

is designed to stabilize and control the
O, of the system are the
tactuators, and the electrical

4
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The inverter
Power to the flight controller. The migsile control battery
is the primary power source for the engine relay box circuits, the flight
controller, the rate &yros, the inverter and the BIL Ledex switch,

M-Mechaniml Euimt

engines in response to commands from the f1ight controller. During pre-
flight checkout and launch, a ground system brings hydraulic Pressures up
to in-flight levels » and allows checkout of the control system. In flight,
hydreulic pressures are maintained by a pump powered by the gas generator,

In-m@t mm:lcs

pitch/roll actuator assemblies and two yaw actuator assemblies. The major
components of the actuators are the 8ervo valve, the cylinder assembly, and
the position feedback Potentiometer The BErvo valve regulates the rate of
hydraulic fluid on the basis of electrieal signals from the f1ight controller;

Instrumentation Ment

two antennas, a safety and arming (SsA) mechanism, and sufficient prima.-
cord (installed in the tumel along both propellant tanks) to destroy

the vehicle. Each kit is powered by an independent battery source. Befbre

MISSILES and SPACE DIVISION
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TAB 48
' 1411/372
. 1 April 1963

PROGRAM 162 LA?N;IH TEST DIRECTIVE
U

: for '
PROGRAM 162 Ymow h11/372
~ Contract AF o (695)-233

. AprRovED; | APPROVED:

L ﬂ IS g ,-’/,"
K.._.—/f - i

b

4

& - ‘ '
f. =B mm ' S.- M., Abeles - )

2
Launch Systems Engineering, VAFB Dpouglas Project Engineer, VAFB
Lockheed Migsiles & Spece Company Douglas Aircraft Company :
Senior IMSC Member Senior DAC Member '
- Launch Test Working Group Launch Tesgt Working Group -

K Brig
Birector

. - Deputy Commander Space Launches
‘Vandenberg ‘Field Station , 6595th Aerospece Test Wing: (APsc)
B_e.u Telephone Laboratories, Incorporated - '

Miooiter AIRCRAFT CORFORATION .- poumoRAmED 473 vmap INTERVALS:

Missiles and Space Company . PECLASSIFIED AFTER 12 YRARS
Vandenberg Air Force Base, California -~ pop DIR 5200:20 .

This document containg information affeqting the national d,erehse'o;t" the

United States within the meaning of the espionage laws, Title 18 u.s.c.,

" '8ee. 793 and T94. TIts transmigsion or the revelation of i%s contents in
lay,

Distribution: LMSC 223616.4

63-1 342
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TAB 48

CONTENTS
, Page
1.. Introduction 48-1
2. Flight Test Information _ 'ha-e
3. Booster 372 mght Plan | L8-3
k. RF Monitor List ' ’ 48.4
5. Satellite Vehicle Landline Instrumentation Schedyle , 48-5
6. Booster Landline Instrumentation Schedyle 48-6
T. " Booster Telemetry Schedule ' ' 48-7
8. | Booster Magnetic Tape Tyraok Assignments 48-8
9. Weather Conditiong : h8;9

soostw... 83 -1 249
cY OF  cyg
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Weather Conditions | Ttem 7.8

egerence o soldd motor £t checks, 5.7 of the basic LTD, should be
disregarded. Information on weather conditiong is set forth on a separate
page orthietabaslistedinthe index, :

Booster configuration included in Tapb 47 applies to Booster 372, also.

Countdown tesks will be 48signed the same times as for the 1160/376 launch,
Tadb 47, with the exception that time of Taex 3, Vehicle Erection and Prep-
aretion, will be lengthened to 90 minutes and overall count to 500 minutes,

Tables 8-1 and 8-2 of the bgsic LTD will be used for engineering sequential
and documentary optics coverage, respectively, with the exception that
reference to solid motors will be disregarded. Also camera location for
Item 11.7 has been changed from "M" to "p", Camere position disgrem for
each pad is Md\neammmmthebuicmaoontobeiamed-

The following INSC documents are applicable to 8-01A vehicle 1

Vehicle Test Plap - 1357403 _ ,
Telenetry Instrumentation Schedule - 1357_200

LOCKHEED AIRCRAFT CORPOMTbN MISSILES and SPACE DIVISION




% IMSC 445925.p
TAB 48
1411/372
FLIGHT TEST INFORMATTION
Booster 8IV-2 gerial 372
Satellite Vehicle 5-01A geriad 'ik;
Launch Pad T5-1, Pad 1 -
Pad Azimuth 259.5 deg
Leaunch Azimuth . 172 deg
" Primary Flight Mission (1) -
'~ Perigee : 165 mm
Orbit inclinstion angle - . 81.8 deg
Period 90.6 min
Gross 1ift-off weight . 123,448 1vs
Alternate flight mission (2):
Perigee _ 113 mm
Orbit inclination angle - 8.8 deg
Groes 1ift-off weight . T 123,762 1bs -
 Scheduled Leunch Date 22 apri 1963
Iaunch Window . ' To be announced

(1). Ref&me IMSC A09h529—’5.' .
‘This mission will be used unjess rurthar ziotice_ is given,
(2) Reterence sc AOgUs29-7. |

(3) Weight based on information w&ﬂable at time of pi"eparatic-m._ ! '
- vary slightly at lamoh. . o , i

48-2

-
e

4

‘.
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INBC kh5925-p
TAB 48
Yaa/3r2

- FLIGHT PLAN BOOBTER 372 '

Iwo seconds afterlirbotr,'ihaboostermlbema&mug/mrou
onds have completed

is serotaticnuﬂendv rear of the booster.
™17 to burnout - El.‘he'boosterv:l.'l.‘l.mcu'be the tOJJ.ovingpitchmsramx
Time (sec) Pitch Rate (deg/sec)
0 to 17 0
PEE aEm
90 to 130 ~0.25028
130 to burnout 0

No yew rate will de Programmed for the pr:l.mry‘ mission. The flight controller
Vill exscute the following timed eventg: ’

Iime (sec) mvem
™90 BTL guidance system emable
™138 MECQ enable
MECO will be executed at ™INT (+5) seconds as the result of propellant
don, or c .

VECO will be exescuted 9.0 (+ 0.9) seconds aftey m.

LOCKHEED AIRCRAFT CORPORATION MISSILES uﬁd SPAGE DMSIQN




IMSC lihsges'-n.
TAB 48

| 131/372
R. F. MONITOR LIST
SATELLITE VEHICLE
EQUIPMENT CODE
Vehicle Link T o 1-60
Vehicle Link IT ' T-59
Acquisition Beacon T-gs
Capsule Beacon and Drop Marker T-65
VERLORT Receiver 5-30 D
VERIORT Transmitter " 8-68 P
Auxiliery Commend System _ V-89
48-4
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RECORDER 1

]

l§§

@=1 O\ W )

RECORDER D-1
Channel

O\Ul#'wml-',

RECORTER 13
25

SBRYR

* 1too2h

LOCKHEED AIRCRAFT CORPORATION

Helium Line Press
Guidance Gas Line Press
Spare

UIMH Sniffer
IRFNA Sniffer
Spare

. Accelerometer Temp
Oven Temp

Function

Pitch Servo
Yaw Servo
Pitch Actuator
Yaw Actuator
B/S Pitch

H/S Roll

Hel Valve Closed
Fue?'!'.w%ent

Ox Vent Umbilical Comn.
Unbilical Drop

DACO Lift ofr
Time Pulsge

Spares

P/L 8k:l.n'.[‘elnp

Funetion

Spare

Spare

K2 Sphere Temp
High Scale

He Sphere Temp

Low Scale

He Sphere Temp
Low Scale

He Sphere Temp
High B8cale

Ox Vent Press

Fuel Vent Press

Function

PItch Gyro

Yaw Gyro

Roll Gyro

GV 1-6

Counter w

Velocity Number
Readout

FPunction

Battery Current .

8ingle Phase Pever Supply
Time Pulge

115 v, 400 cps, gas

~28 VIC Reg

+28 VIC Reg
B,
+

15 v, ﬂoo

All other channels are spe.res
7 MISSILES and SPACE- DIVISION
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Nominal
Function :

Range Valpes
Main liquiq cxygen tank pressure 0-50 psig | 33 psig
Main fuel tank DPressure » 0-50 psig 28 psig
Nitrogen storage tank bottle pPressure 0-8,000 psig 6,000 psig
High-pressure missile bottle Pressure 0-5,000 psig 3,000 peig
Vernier fuel start tank pPressure 0-1,000 psig 646 psig
Vernier 1iquid oxygen start tank pressure 0-1,000 psig " 646 psig
Engine regulator discharge pressure 0-800 psig - 646 psig
Liquid oxygen storage tank Pressure 0-150 psig T psig
Fuel storege tank Pressure v 0-150 psig 53 ps.ig
. Control manifold pressure ‘ 0-200 psig 135 psig
Transducer S-volt supply v 0-10 volts 5 volts
Hydreulic return Pressure | 0-200 psig 80 psig
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 IdsC 4h45925-p
TAB 48

55355583883&3'&3338555‘&1&‘#«'5‘}6‘#8““"°“""""'.‘”"

S-volt Potent;iometer excitation
Automatic gain control (BrL)

Supply voltage (BTL)
Missile battery voltage

0 to 32 volts
- Telemetry battery voltage 0 to 32 volts
¢ supply pressurve 0 to 4,000 psie
Hydraulic retwrn Pressure 0 to 200 peia
P speed 0 to 8,000
Turbine inlet temperature 0 to 1,500 deg F
Fuel pump inlet Pressure 0 to0 200 psia
Spare - :
Lox inlet pressure 0 to 100 psie
Main fuel 0 to 100 psia
GCas generator 0 to 800 psia
Main lox tank 0 to 100 psia
Iox pump inlet ¢ =275 to -300 deg P
Framing signal%" 0 to S volts
Freming signal. 0 to 5 volts

LOCKHEED AIRCRAFT CORPORATION

, hu1/372
BOOSTER I'TON SCHEDULE
ml Center
Frequency Function Range
8 3.0 Vernier engine No, 2 chamber presgure | 0 to 500 psia
19 3.9 Combined BTL commands 0 to 5 volts
10 5. Main engine chamber pressure ' 0 to 800 psia
1 . T35 Sequence No. 1: fuel & lox float
: Svitches, MECO, VECO 0 to 5 volts
12 © 10.5 ‘Magnetron current (prp) 0 to 100%
E | See below
Function Range
5-volt absolute : 0 to 5 volts
Instrumentation ground 0 to 5 volte
Main engine piteh position + 2 degrees
Main engine yaw position , 1 2 degrees
Vernier engine No. 1 pitch position * 20 degrees
Vernier engine Fo. 1 yaw position 0 to =20 deg
Vernier engine No. 2 pitech yosition ¥ 20 degrees
Vernier engine Fo. 2 yaw position 0 to +20 deg
& 31 | Pitch attitude error + I degrees
& 32 | Yav attitude error + U degrees
& 33 | Roll attitude error + Ut degrees
& 34 | Plteh rate + 2 deg/sec
& 35 | Yaw rate 3 2 deg/sec
¢ 36 | Roll rete + 8 deg/sec
& 37 | Pitch commen * 3.5 deg/sec
& 38 | Yaw commend ¥ 3.5 deg/sec
Actuator potentiometer positive 0 to 30 volts
Actuator Potentiometer ne tive =13 to =30 volts
4oO-cps voltege, phase A ?:ontml inverter) 110 to 120 volts

oo
388
Ry
1g5
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MAGNETIC TAPE TRACK ABSIGNMENTS ‘Pﬂlz
:

Track - Assignment | type
= - Pulse-duration modulation (70 Kc)  Pulse Record
2 | " Agena telemetry recejver No. 1; 1. Direct
B 100-KC vow & flutter _
3 ' ' Thor telemetry receiver po. 2; " Direct
100-KC .wow & flutter _ .
i 60 P8, 17-KC sy Direct
AGC Mo. 1 (5. xo
AGC Fo. 2 (7.35 Ko
AGC Mo. 3 (10.5 Ko
Liftore » (22" kc)
Voice (30 Kc)
5 - Thor telemetry receiver No. 3; : Direct
_ 100-XC wow & flutter A ‘
6 100-FP8, 17-bit binary-coded . Direet
timing, modulated oa 1 Ko
T . L-P8, 17-b1t bimary-coded tiing, Direct
" modulated on 1 k¢ o

Reconding Speed (ALl Tracks): 6o, P8

r
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WEATHER CONDITIONS

General, Information
M

8ince there are no solid motors attached to Booster 372, the weather
restrictions for launch vill be similar to thoge egtablished for previous
Irogrem 162 launches in lieu of those set forth in T-8 of the basic LD,
The latter spplies specifically to Srv-24 launches,

Visibility '

 Visibility requirements set forth in. paragraph. 7.8.1 of the basic LTD, which
provides for optical coverage of booster in £11 » 8hould be disregarded.
There are no visibility restrictions tor. this launch.

Wind Restrictions
N

Upper wind conditions derived from PR soundings are reviewed st IMSC,
for wind ghear conditions 88 set forth in the basic 1D, Othexr
elements of upper weather will not normally affect a laumch schedule.

Surface weather conditions, except for wind velocity, will not normally
affect a launch schedule, The space mtm'smﬁmmmdtohmce, 50
-knots, 18 Llimiteq by the Wtiu of the umbilical mast.

Before fueling and pressurization have been completed, the following surface
vind restrictions (in knots) are epplicable: ~ . '

. I8¢ hksoanp
TAB 48
/372

S

Telioes ottt Fiml e
Vehicle empty 17 50 %
s-onbnlyloaded 21 50 50
Vehicle loaded | b5 b5 50

LOCKHEED AIRCRAFT CORPORATION
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Distribution; IMSC 23616-4

LOCKHEED AIRCRAFT CORPORATION

MISSILES oid SPACE DIVISION

2



1.
2.

L,
5.
6.
T
8.

LOCKHEED AIRCRAFT CORPORATION

| 'n

EC hi5g25-D
%1/"?62 |
CONTENTS - TAB kg |
Page
Introduction | kg-1
Flight Test Information ko-3
Flight Plan and Timed Events hg-4
8-01A Landline Instrumentation Schedile hg-5 -
Booster Landline Instrumentstion Schedule 457
Booster Telemetry Instrumentation Schedule bo-9
PMR Magnetic Tape Track Assigmments b9-13
VI8 Magnetic Tape Track Assigmments .'_'I»9-1h
RF Monitor List b9-15 |
63-1821
-1 il OF  ors

MISSILES end SPACE DIVISION



prepara~
to 8IV-2A booster 362, - —
53, Pad 4, '

Recovery of one of the three 80lid booster motors is desired, if it is floati.ng.;:_

The Pad 4 camera location diagram, page 46-1k of TAB k6, should be used vith
opticaldsurcquimtsinlieuortheﬁmeomuminthabuicm.
Also, Documentary Photogrephic Re s page U6-13 of TAB 46, should be
used. - :

Surface Wind Limitations, SI¥-24/8-01A Vehioles o | -

The following surface wind restrictions supersede those set forth in: paragraph
7+8.3 of the besic IID: A launch will not be attenpted vhen the wind velocity
wbthalumchsitemeeda%knot.frbmmdirection,_orvhmthaﬂm :

for Pad b 1is 000 to 135 degrees. .
~Mmmmmumm1uwwmmman
vehicle to be erected. m:tmmm-aa/s—mwmtbemcmm,
surface winds, including gusts, exceed the following linits (in knots):

Oonrisur_a_t:lon _ ' Condition Pins In

LOCKHEED AIRCRAFT CORPORATION
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Booster Photographic Data

Ensineenng&quantiﬂ.
Two prints orm.msimuingphotoermrequreaforthulumhm
for specific subsequent launches. two sets of prints are due for delivery

to DAC/VAFB by T + 25 hours, One set of prints will be forwarded immediately
to DAC, Samte Monica. ' - .

Special Photography

Specmtrankingrﬂmwiube required for this launch and for specified
subsequent launches. DAC has ord.eredthiorﬂ.mthrou@themvu. The
photogrephy should include 6 1nchresolttb:lonin‘bracld.ngthe solid motors
through their ejection, ballistic trajectory, and impact.
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IMSC W5925-D
@ .

TAB
161/362
FLIGET TEST INFORMATION

Booster BIV-2A 362
Satellite Vehicle 8-01A 1161
Launch Ped : Complex 75-3 Pad 4
Pad Azimuth - . 181.5 deg
Launch Azimrth 175 deg
Perigee Altitude ‘ 110 m
Perigee Latitude 30 deg N
Orbit Inclination Angle 81.8 aeg
Period 90.9 min

Gross Liftoff Weight (1) 152,986 1bs

(1) Best information availanle as of 4/22/63. Peylosa changes
under consideration mey vary this weight.

MISSILES end SPACE DIVISION



hh5925-n

mmghtcontrolproymrortheprimwtrqectoqis:

. "l‘me (sec)

O to 2
2 to 3.667
3.66T to &

k to 9.667
9.667 to 10
10 to 54.667
54.66T to 55
55 to T9.667
T79.66T to 80
80 to 82.760
82.760 to 83.093

83.093 to 170

TAB 49
1161/362
Roll Pitch Yaw -
0 0 0
+4.173 0" ]
o o 0
o -2.681. o
0 ] )
0 -0.689 ]
] 0 )
o -0.511 )
0 0o .. 0 -
0 -0.21%% -0.833
0 0 - o
’ 0 . -0.212 ' O

The flight control system will be arranged for the following plan of evemts:

Time

oo ———
-

T+ 55 sec
T+ 70 sec
T + 80 sec:

T + 102 gec

'1‘+]3853¢

Timed Event

Ensble separation circultry (solid motor)

- B0lid motor seperation; roll gain change

Solid motor separation baelmp signal;

Guidnnoeonable -

Ensble vmier engine ywmvmt,

lh:lnmginew.nehlnse

MECO enable

F
l
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LOCKHEED AIRCRAFT CORPORATION

" P/L sfin

S-OlA VEHICLE 1161

RECORDER NO. 1

Function

GuidanceGasFillLineDrop
He High Press. Fill Line Drop
Fuell"illl.inenrop

* Acid P11 Line Drop

Alr Cond. Line
P/L Blanket Drop

Lift-ofe

RECORDER NO. 2

N 'Sphere Mo
B Mode and Event
He Line Press.

" Guidance Gas Line Press.

Lift-ofr
RECORDER NO. &4

Ox1d Vent Line Press. -.
Fuel Vent Line Press. .
Oxid Vent Umbilical Connect
Fuel t Umbilical Comnect

Oxcid
Fuel £
Lirt

IMsC “L5925~D
TAB 49
1161/362
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IMSC 445925-p
. TAB 49
& . 161/362
LANm.m IRSTRULEM‘ATION SCHEDULE (Oont’d)
5-01A VERICLE 1161

Channel FPunction

®=1 O\
)
g
g

@< OV W
3
- ]
<
B
3
wn

Yaw Hyd. Input
Pitch Actuator
Yaw Actuator

V/M Acc. Temp.
F/M Oven Temp.

RECORDER NO. D2

Pitch Gyro Out
Yaw Gyro Out
Roll Gyro Out
‘Gas Valves 1-6
S Pitech
H/8 Roll
Counter Wa
V/M Readout

F‘.«

@O~ oW Fw e

O3 O\ £ py

LOCKHEED AIRCRAFT CORPORATION
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FUNCTION RANGE VAIURS
Main 11quid oxygen tenk pressure - | 0-50  peig 33 peig
Munrucl tank pressure . | 05 peig - 28 peig

' Bitrogen storege ‘tank bottle pressure 0-8,000 pa1g | 6,000 peig -
High-pressure missile bottle pressure . 0-5,000 peig 3,000 peig

Vernier fuel start tank pressure 0-1,000 mul 646 peig
| Vernier 11quid oxygen start task | G200 petg | 646 pasg
pressure 4 .

- Engine regulator discharge pressure 0-800 peig | 646 pesg
Idquid oxygen storage tank pressure 0-150 peig | T peig
Pael storags tenk pressure 0150 petg | 53 pesg

| Control manifold Jressure : 0-200 psig 135 psig
Transducer 5-volt suply (010 - volte [ 5 vouts
HBydraulic return Pressure ' 0-200 opeig - 80 peig |.

. ? )
i“ .
. 2: ) > . .
LOCKHEED AIRCRAFT CORPORATION i - " MISSILES and SPACE DIVISION
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AERSER
111

neve ¢ Saiecr

- Power on (sequence initiation)

Phase campletion (resets automatically)
Flight controller on R :
Fuel storage tank vent valve closed
Control menifold pressurizing valve open
Missile bottles rressurizing valve open
Lox storage tank vent valve closed

Lox storage tank pressurizing valve open
Bydraulics normal 4 - .
Engine centered

R
i
by
i
gﬁ
g

3
R

i
]
i
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HANNEL, ASSIGNMENTE, IN-FLIGHT TELEMETRY

C
—-_—“J-——_———__—.

g . FM/PM Channels, Kit No. 1

M/ enter .
Channel | Prequency| Function Renge
T 2.3 | Main engine chamber Iressure, close- 0 to 800 psia
coupled transducer ‘
8 3.0 80114 motox chamber pressure, high range, |0 to 100 psia
solid motor No. 3 :
9 3.9 Sequence No. 1 fuel and lox flost 0 to 5 volts
svitches, MBCO, VECO
10 5.4 80114 motor chembeyr pressure, high range, [0 to 800 pseia
solid motor No. 3
11 T-35 Vibration, yaw exis, soliad motor attach +3g
12 10.5 Vibmation, yaw axis, transition section +3¢g
' (fuel tank dome) -
13 1k.5 Vibration, Pitch axis, transition +3¢g
‘section .(fuel tank dome) =
A . 2.0 Vibration, yaw axis, transition section,
flight comtroller . j*30¢g
c bo.o Vibration, transition section, longitu- +30¢g
dinal exis, flight controller
B _ T0.0 Bubcommutated to 45 ppM channels Bee page bo. - ;
mzm Chnm'l'elsl Kit No. 2 -
MM/M [ Center_ ‘
Channel : Function Range
T a.3 Sequence No. 3: 80114 motor removals, 0 to 5 volts
No. 1, No. 2, Fo. 3 : :
8 3.0 Sequence No. 2: ignition switches 1 &2 |0 to 5 volts
pickup, separation signals (primary
. & backup) -
9 3.9 Vehicle axial acceleration Oto8 g
10 5.4 80144 motor chamber pressure, low 0 to 100 psia
' - range, solid motor No. 2
11 T.35 Solid motor chamber pressure, high 0 to 800 psia
| _range, solid motor No. 1 . ‘ |
2 10.5 Vibration, yav axis, center section tl2g
: (lox tank dome ' :
13 .5 ~Vibration, pitch axis, center section *¥3g-
T (loxtankdone) e
A 22.0 8olid motor chamber Pressure, high 0 to 800 psia
: s ¢8011d4 motor No. 2 :
c k0.0 Subcommitated g Bee page 4o- ; .
E 70.0 | Vibratign, + 300 g
axis '

LOCKHEED AIRCRAFT CORPORATION h )
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IM5C kii5925-p
TAB 49
161/362-

BOOSTER 362
PIM Chamnel Assignments, Kit No. 1

* BIU per square foot
LOCKHEED AIRCRAFT CORPORATION

ChanneY Function Range -
1 5-volt absolute 0 to 5 volts
2 Instrumentation ground 0 to 5 volts
3 Main engine pitch Position + 2 degrees
n Main engine yaw position * 2 degrees
5 Vernier engine No. 1 Pitch position + 45 degrees
6 Vernler engine No. 1 Yyaw position -8 to -28 deg
7 Vernier engine No. 2 Pitch position + 45 degirees
18 & 30 Vernier engine No. 2 yaw position +8 to +28 deg
9 & 31 Pitch attitude error + b degrees
10 & 32 Yaw attitude error + 4 degrees
11 & 33 Roll attitude error + 6 degrees
12 & 34 | Pitch rate + 4 deg/sec
13 &35 | Yaw rate ¥ 3.5 deg/sec
[1* & 36 | Roll rate 1 8 deg/pec
15 & 37 | Pitch command + b deg/sec
16 &38 | Yaw commang . ¥ 3.5 deg/gec
17 - Actuator potenticmeter positive voltage 0 to 30 volts
18 Actuator potentiometer negative voltage ~13 to =30 volts
19 ~CP8 voltage, phase A control inverter 110 to 120 v
20 5=volt potentiometny excitation 0 to 5 volts
21 Vernier engine No. 2 chanber pressure "~ 0 to 500 psia
22 Mainloxtanktoppmesaure 0 to 100 psia
23 Miggile battery voltage 0 to 32 volts
24 Telemetry battery voltage -0 to 32 volts
25 Hydraulic supply pressure | 0 to 4,000 psia
2% Hydraulic return pressure 0 to 200 psia
27 Turbopump speed . 0 to 8,000 rpm
28 Turbine inlet temperature 0 to 1,500 deg ¥
29 lot dapd ' ' : ‘
8 & 30 Vernier ggne ‘No. 2 yaw position +8 to +25 deg
9&31 Pitch attitude error ' + k degrees
10 & 32 | RoIl attitude error + b degrees
11 & 33 | Yav attitude error + 6 degrees
12 & 34 | Pitch rute i b deg/sec
13 & 35 - | Yav rare * 3.5 deg/sec
14 & 36 | Roll rate + 8 deg/sec
15 & 37 | Pltch command 1 b deg/gec
16 & 38 | Yaw command + 3.5 deg/sec
1 39 Vot .dssigned:, - - ol e AT I
ko Mein fuel tank top pressure 0 to 100 peia
51 Gss generutor lox injector Pressure 0 to0.800 psia
L2 Vernier engine No. 2 chamber pressuve 0 to 500 psiy
43 Lox pump inlet temperature =275 to <300 deg F
1 Synchronizution signal 0 to 5 volts
ks Synchroniza.tdonFsisnal 0 to 5 volts

]

i
L
»

per Bec
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1M5C h5925-D

TAB &g
161/362
FIM Channel ABsgi ants, Kit No. 2
——==21nel Assigmme
Channe]: Function ' Range

1 5=volt absolute _ , : 0 to 5 voilts
2 Instrumentation ground 0 to 5 volts
3 Solid motor chambey Pressure, low range, 0 to 100 psia

80114 motor No. 31 :
4 Statie pressure, PX-7 : 0 to 15 psia
5 Static bressure, px-8 - ‘ 0 to 15 psia
6 - Static Pressure, Px-9 0 to 15 psia
T Static bressure, PX-10 0 to 15 psia
8 Static Pressure, px-1j 0 to 15 psia
9 Static Pressure, px-12 0 to 15 peia
hlo} Static Pressure, px-13 0 to 15 psia
1n Static Pressure, pPx-1h 0 to 15 psia
12 Static Pressure, - PX-15 0 to 15 peia
1]'{ Static Pressure, px-ig 0 to 15 psia
1 . Btatic Pressure, PX-17 : ' 0 to 15 psia
15 Static pressure, PX-18 0 to 15 psia
16 Static Pressure, PX-19 0 to 15 psia
17 Static Fressure, Px.20 ' , 0 to 15 psia
18 8014d motor chamber Pressure, low range, 0 to 100 psia

Bolid motor No. 1
19 Static pressure, -PY-]1 0 to 15 psta
20 Static Pressure, px.2 0 to 15 psis
21 Static Pressure, px-3 0 to 15 psie
22 Static pressure, Px.l 0 to 15 peia
23 Static Pressure, px.s 0 to 15 psia
24 Stetic pressure, px-g 0 to 15 paia
25 Not ass ‘ - _
26 Bolid Mator Mo, 1 separation 0 to 5 volts
27 Solid Motor-No. 2 separation ' 0 to 5 volts
28 Solid Motor No. 3 separation 0 to 5 volts
29 Not assigneq ———
30 Not assigned | ee-
31 Not assigned ——
32 Not assigned ) === .
33 8011d motor chamber pressure, low range, ' 0 to 100 psia

80lid motor No. 1 - .
34 Not assigned - «
35 Not &s8signed : ———
36 Not assignea ——
37 5-volt Potentiometer excitation’ 0 to 5 volts
38 Not assigned ——
39 Not assigneq ' -
ho - Not ‘assigned , -
b1 Heating rate sensor 4 7.1 outboard 0 to 30 BIU »
k2 Heating rate sensor 4 T-2 inboard 0 to 30 PRy »
43 Not assigned ) ———
Ll Synchronization signa) : 0 to 5 volts
bs _ Bynchrenizatioh BM 0 to 5 volts

: Lo:xusso Eiguer?“co»' PO Pe r'i8ec MISSILES and SPACE DIVISION
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161/ l

~ Channel Ass%nts, Kit No. 3

™M/ .,Center o .

MI Frequency Function . Range
9 3.9 | lox pump putlet pressure _ 0 to 1,000 peia
10 5.4 Fuel duct outlet pressure _ 0 to 1,000 psia
1n 7-35 | lox pump inlet pressure 0 to 1oo psia
12 io.s lpolp\mp inlet pressure .Otoaooiuia. '
13 14,5 Iaw acceleration, engine relay box +10g
A 22.0 “Pitch acceleration, engine relay box +1l0g
c k0.0 Longitudinal acceleration, engine =5 té +20 g

relay box o . '
i B 70.0 Axia.l.accelerat:l.on, lox dome +25¢g

LOCKHEED AIRCRAFT CORPORATION - E&/ MISSILES aed SPACE DIVISION
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1 1 100-pps timing, AMR format D-5, modm.atea on 1 ke

1 2 SLV-2A telemetry link No. 1 rrimary, 100-kc wow  ~ .
and flutter (Tango 48) | .

1 3 SLV-2A telemetry link No, 2 primary, 100-ke wow
and flutter (Tango 61) , . '

1 k -60-cps, 17-ke spesdlock; AGC No. 1 (5.% kc); AGC
(1%.5 xc); 11ftore signal (22 ke); voice (30ke) ..

1 5 SLV-2A telemetry link No. 3 primary 200-kc wow -° -
and flutter (Tango 90) ’ RN

1 6 80-1, telemetry link Fo. 2 primary, 100vEe wov -and.
flutter < A

1 1-pps timing, AR format B-1, modulated on 1 ko.*

2 1 100-pps timing, AMR format D-5, moduleted op Lk

2 2 Slv-2A telemetry link No. 1 secondary, 100-ke wow
and flutter ’ R

2 3 SLV-2A telemetry try link Ho. 2 secondary, 100-ke woy

: and flutter ' ’

2 [} 60-cps, 17-ke speedlock; AGC Now, 1 (5.5 kc); AGC Fo.
2 (T.35 ke); AcC ¥o. 3 (10.5 ke); AGC No. & ..
(1%.5 ke); 1iftore signal (22 ke); voice (30 ke)

2 5 BIV-2A telemetry link No. 3 secondary, 100-kc wow
and flutter : ’

2 6 So-ltelmtrylinkllo.eseoondm 100-ke wow
and flutter ’ |

2 7 | 1-Pps timing, MR format B-1, modulated om 3 ke
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TAB
D63

TRACK
: ON
s—onmmnkll’rimu-yAntem

B-OummnkaPrim-yAntenn;
m—ummaﬁeconduyAntenm
SI.V-aAmnnklﬂecondu-yMenm

Voice

[

Nloaju| & wlwm

7
.

| - NN
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TAB
1161/362
R. P, Wﬂm LIST .
SATELLITE VERICLE 116k
EQUIPMENT COoDB
* Mud Flap T-k7
- Vehicle TIM | ™60
"Special Projects TIM ™28
Acquisition Beacon T-25
Cepsule TIM ™59
Capsule Beacon and Drop Marker ™65
VERLORT Receiver , §-30D
VERLORT Transmitter 8-68p
Auxiliary Command System V-89
Special Projects Command vV-95

bg-15
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