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NOTICE

An extensive Appendix A Tab is required for Discoverer XII to cover the
major changes that resulted from the decision to fly a diagnostic capsule
and increase the detection capability of the Recovery Force. Some infor
nation contained in this basic text may be revised in Appendix A to re-
flect operational changes made after this publication.

An extensive Appendix A Tab is also required for each of the flight ve-
hicles after Discoverer XII because the recovery and poet-recovery opera-
tions sections have not been included in this basic text. This his been
done because the Recovery Force configuration for subsequent flights may
be revised again as significant new data are obtained.
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This Discoverer System Test Directive (STD) has been prepared by LMSD
Satellite Systems Operations Planning for the System Test Ilodting Group
as a requirement of Contract AF 04(647)-558. Comments should be directed
to the System Test forking Group.

The first basic Discoverer STD was dated 10 December 1959. A complete
revision, superseding that basic document was published 12 February and
partly revised on 7 and 11 March, 1960. This document is a complete revi-
sion and supersedes all pre:Lonely published basic STD material. All of the
information and direction contained in this revised document are effective as
of 20 May 1960.

. Appendix A is made up of Tab sections which are piepared separately for
each flight. Information contained in each tab will be effective as of the
date appearing on the approval page for the tab, unless otherwise indicated
(i.e., a revision page).
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SECTION 1
INTRODUCTION

1. 1 APPLICATION

The Discoverer System Test Directive (STD) has been prepared for use in
the conduct of tests defined in Discoverer Detailed Test Objectives (DTO),
LMSD-445725, as progressively modified by appendices to include succes-
sive Discoverer vehicles. The main body of this document is applicable to
all flights and will be corrected as required. Specific data for individual
flights are presented in appendices tabbed with the appropriate vehicle num-
ber. The appendices will be issued chronologically at least 30 days prior
to each programmed launch date and will be corrected immediately if changes
occur subsequent to their publication.

1. 2 SCOPE OF SYSTEM TEST DIRECTIVE

The STD is a plan for the conduct of Discoverer flight operations under the
direction of the Satellite Teist Center (STC) and is to be implemented as
a directive upon the initiation of applicable test operations. It provides
a general description of the overall flight program with specific directions
for trarirl ing, data recording and transmission, and vehicle command
operations required after the vehicle leaves the launch pad. It also details
integration of the Recovery Force deployment and operations into the over-
all system operation.

1. 2.1 This document defines the following:

Configuration of the Discoverer System tracking, command,
control, and communications network
Sequence and format of responsibilities and cognizance during
system countdown

1-1
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Tracking station prelaunch preparations
Mode of operation of Vandenberg AFB Tracking Station (VTS)
and Mugu Tracking Station (MTS) equipment during the launch
phase
Emergency procedures and alternate modes of operation
for the launch phase as necessitated by equipment malfunctions
Format and sequence for transmitting real-time exit data
Mode of operation of equipment for orbital acquisition and
tracking
Emergency procedures and alternate modes of operation for
orbital acquisition and tracking as necessitated by equipment
malfunctions

i. Control exercised by the STC over all elements of the system
during prelaunch, launch, orbit tracking, and recovery op-
erations

j . Procedures for recovery force assembly, checkout, briefing,
deployment, and recovery operations

k. Data and report requirements.

1.2.2 Prelaunch and launch pad operation. associated with the vehicle and

launch pad facilities are purposely treated in generalities in this document.
Details of this phase of operations will be presented in the appropriate
Discoverer Flight Test Directive  (FTD), which is the responsibility of
the Flight Test Working Group at Vandenberg Air Force. Base (VAFB).
Both test directives (STD and FTD) should be prepared using the DTO
as a guide and must be in agreement with objectives and general test
specifications presented therein.

1.3 AUTHENTICATION

The STD is reviewed and approved by the System Test Working Group and
the 6594th Test Wing (Satellite) (ARDC) before publication. DTO, STD,
and FTD together comprise the approved operational procedures for the
conduct of each test.

1-2
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1.4 RELEASE OF INFORMATION

All official information released by LMSD concerning flight operations will
be presented to the Air Force System Test Controller by the LMSD System
Test Director. The Air Force System Test Controller will provide this
information to Headquarters, AFBMD. The release of information con-
cerning flight operations will be made in accordance with the current
AFBMD Implementation Plan.

1.5 LAUNCH NOTIFICATION

Launch notification messages are prepared and disseminated by the 6594th
Test Wing (Satellite) (ARDC) to all appropriate activities. These messages
are the receiving activities' official notification of the final approved launch
date and time.

LOCKHEED AIRCRAFT CORPORATION
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SECTION 2'
FLIGHT INFORMATION

2. 1 OBJECTIVES

The primary objectives of the Discoverer System flights will be the demon-
stration of orbit capabilityy cognizance and control of satellite equipment
during orbit, and air or surface recovery of a re-entry nose capsule for
direct examination. A Discoverer Vehicle consists of Discoverer Booster
(Thor), and Discoverer Satellite (Agana orbital stage plus Discoverer pay
load). The Discoverer payload will consist of either a GFE capsule for ad-
vanced engineering tests, a Mark II biomedical capsule for studies involving
small primates, GRD instrumentation, or a substitute diagnostic capsule to
obtain comprehensive environmental data at the orbiting altitude.. A detailed
discussion of the test objectives is included in the DTO.

2.2 LAUNCH DATA

2. 2.1 Launch data are shown in Table A2-1 of Appendix A, the applicable
Tab. (A numbered tab will be prepared for each flight. )

2. 2. 2 Pads 4 and 5 of launch complex SM- 75-3 at Vandenberg Air Force
Base have been designated for use in Discoverer Program IIA. The Dis-
coverer Vehicle will complete its roll program to the desired launch azi-
muth before initiating the pitch program ten seconds after liftoff. Imme-
diately following separation a -5 degree yaw maneuver will align the Dis-
coverer Satellite with the Discoverer Vehicle coast velocity vector to in-
crease the resultant velocity at satellite burnout.

2-1
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2. 2. 3 In order to achieve the desired orbit, an automatic system will be
used to determine the required orbital boost engine ignition time and
velocity-to-be-gained correction. The Reeves guidance computer, at
Pt. Mugu Tracking Station, samples the VERLORT tracking data at two
predetermined times after booster separation and from these data auto-
matically determines and displays the time-to-fire correction (Command 5)
duration and the velocity-to-be-gained correction (Command 6) duration.
If the displayed values are unrealistic, the computer operator will disable
the automatic system and transmit nominal values which are set into a back-
up control panel prior to launch.

2.2.4 The satellite orbital programmer, which is started by the Subsystem
D timer at booster separation, will apply a SS/D timer brake voltage at the
predetermined time and stop the timer (delay engine firing sequence) for the
nominal duration listed in Table A2-1 of Appendix A. Vehicle receipt of
Command 6 is required for early termination of the timer hold applied by
the orbital programmer.

2.3. NOMINAL ORBIT DATA .

2. 3. 1 Nominal orbit data are tabulated in Table A2-1 of Appendix A, and
maps of nominal orbit tracks are presented in Figures AZ-1 through A2-6
of Appendix A. An orbit (a pass or a revolution) pass is defined as that
portion of the path of the vehicle between consecutive northbound crossings
of the equatorial plane (ascending node) with Orbit One beginning at the first
northbound crossing. Nominal acquisition ranges for an assumed 1000-sm
tracking station reception are shown on the orbit charts. Acquisition times
determined from the nominal ephemeris and line of sight range are pre-
sented in Table A2-2.

LOCKHEED AIRCRAFT CORPORATION
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2.4 ORBIT OPERATIONS PROGRAMMING

2.4.1 Orbit operations are programmed primarily by the orbital program-
mer. This programmer operates from a prepimched tape program to turn
on the radar beacon transponder and telemetry transmitting equipment with-
in possible reception range of tracking stations and to turn this equipment
off at other times to conserve battery power. The orbital programmer also
controls the tape reset mechanism enabling and disabling functions and pay-
load functions as programmed.	 Midway in the recovery pass, the orbital
programmer restarts the SS/D timer (which was turned off at the end of the
launch phase). The SS/D timer then controls vehicle reorientation operations
and sequences the nose capsule separation and initiation of the capsule re-
entry operations.

2.4. 2 The orbital programmer will be adjustable by ground commands
transmitted via the S-band radar link during flight. Conuixands will dictate
the number and direction of discrete step changes in programmer cyclic
rate to effect matching of cycles to the Discoverer Satellite orbit period. ,
A reset command will also be used to shift the tape program instantaneously

to preselected and programmed reset index points corresponding to speci-
fied reset latitudes.

2. 4.3 The heart of the timer is a 35mm mylar tape driven past a row of
13 electrical contact brushes at a. controlled linear rate of movement. Per-

forations spaced in the tape permit electrical contacts to be made which
position relays according to a planned program of events. Twelve of the
contact brush circuits position six relays either up or down. The thirteenth
contact is used only to provide alternate re-entry sequence initiation if the
alternate re-entry circuit has been selected. The minimum on-or-off dura-
tion for one function is 30 seconds with a positioning accuracy of *1.0 seconds.

2.4.4 A synchronous motor drives the program tape sprocket drum through
suitable reduction gears. Motor speed, and hence tape linear speed, is

2-3
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controlled as a function of the variable frequency output of a tuneable os-
cillator. The oscillator is tuned by positioning two 10-position (decade)
stepping switches which connect graded resistors into the oscillator cir-
cuitry. The second stepping switch moves , one step for each revolution
(10 steps) of the first stepping switch, thus providing 99 steps. Each step
varies the programmer cycle period by 10-2/3 seconds with the total period
adjustable from 89. 6 to 107. 2 minutes. With the orbital programmer cyclic
period set to match the satellite orbit period, the tape will travel exactly
4.8 inches during each complete orbit.

2.4.5 The orbital programmer provides the position of the increase/decrease
switch and the period setting in the programmer to the ground station via
telemetry. The increase position indicates that step commands will increase
the period setting. The existing period setting in the orbital programmer
is telemetered both as a function of the position of the two stepping switches
and as a function of the input frequency to the synchronous motor driving
the tape. The frequency data will be automatically converted to seconds and
presented on a frequency counter remote display at the command console,

while , the stepping switch positions will be converted to the number of step
adjustments set in the prograramer and displayed in nixie lights on the com-
mand console. The period setting can be determined in units of seconds, or
minutes and seconds, by using Table 2-1 if the number of step adjustments
or the stepping switch positions are known. The motor input frequency
corresponding to each period setting is also listed. The programmer set-
ting at launch is listed in Table A2-1 of Appendix A. The increase/decrease
switch will be in the decrease position.

2.4. 6 A definite relationship between program tape position and terrestrial
latitude is required for proper spacing of readout periods and initiation of
the recovery sequence. Correction of tape misalignment will be provided by
a reset function. Tape index points are predetermined for selected reset
latitudes. An indexing disc will be clutched into the gear train at reset
enable, 16 degrees latitude (approximately four minutes) ahead of the index

2-4
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point onon the tape, and will remain clutched in until reset dirable. Trans-.
mission of Commaid 3, reset, at any time while the disc is clutched in, will
rotate the disc to its index position and, through the gear train, will position
the tape to its index position for the specified latitude. Upon releasing the
clutch at reset disable, the disc Is spring-loaded back to its initial position,
four minutes before its index point, and is ready to be enabled for another
reset point. Reset commands will be given only at the specified latitudes
unless large orbital programmer deviations make it necessary to give a
reset at a different latitude. This will move the tape closer to the correct
relationship before giving another reset command at the proper latitude.

2.4.7 A reset monitor signal is given by a cam and microswitch arrange-
ment on the indexing disc. Initiation and termination of the reset monitor
signal mark specific points in the orbital programmer cycle which can be
compared from orbit to orbit as a check on programmer period setting.
The reset monitor signal is presented as a light on the command console
panel and on the shift supervisor's panel.

2. 4.8 In general the orbital programmer tape will be punched to provide
readout whenever the vehicle is within reception range of any of the track-
ing stations during the first 41 orbits. A graphical presentation of the pro-
grammer sequencing is shown in Figure A2-7 of Appendix A. This illus-
trates beacon and telemetry plate voltage turn-on and turn-off, reset enab-
ling and disabling, location of the reset point, and duration of the reset
monitor signal as a function of the terrestrial latitude and orbital pass num-
ber. This sequence will be adhered to if the orbital programmer period is
set to match the orbit period and the programmer relationship to the ter-.
restrial latitude is maintained by reset commands.

2. 4. 9 The Discoverer Satellite wilrbe. equipped with an alternate re-entry
initiation circuit which will provide re-entry on Passes 15, 16, or 18, de-
pending upon the time of transmission of the alternate ground command.
Commands 5 and 6, which are used for making engine firing corrections

LOCKHEED AIRCRAFT CORPORATION
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during the ascent phase, will provide control of the re-entry selection during
the re-entry phase. Separation will be programmed to provide recovery at
the same latitude as the normal re-entry on Pass 17.

2.5 IN- FLIGHT COMMAND CAPABILITIES

2.5.1 Ground commands for the orbital programmer adjustment are sum-
marized as:

Command 1 (increase/decrease period) changes the direction
of the 10-2/3-second-increment period adjustment switch. By
changing diiectinnof the switch it will be in either the increase
or decrease position which will affect the programmer period
torrespondingly.
Command 1 does not select the direction . it merely throws the
switch to the opposite direction. This command will be issued
to change the direction of the increase/decrease switch only
if necessary, as determined by telemetry data or command
history. The switch position is presented on the vehicle com-
mand panel as either an increase or decrease light. The
switch will be maintained in the decrease position for telemetry
calibration by oscillograph observers.
Command 2 (step) provides a 10-2/3-second change in pro-
grammer period in the direction dictated by the increase/
decrease switch.

c. Command 3 (reset) repositions the program tape to predeter-
mined locations corresponding to selected latitude positions.
This command will not be given if the reset monitor signal is
received at the desired time.

2.5.2 The ground command for the payload function selector adjustment
when an AET payload is carried will be:

Command 4 (payload function selector) will step the selector
through 11 positions. The issuance of one command advances
the selector one position. To obtain a lower setting it is neces-
sary to advance the selector through positions 10, 11, 1, 2, etc.
The selector setting is transmitted from the vehicle to the
tracking stations by means of a 4-bit Gray code.

c. The execution of each Command 4 will be verified by command
tone receipt verification via telemetry, and telemetry indica-
tion that the payload function selector setting has advanced one

2-7  
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position. The number of commands transmitted will be limited
to the number required to correct the setting, assuming that all
the commands are received. Following transmission of the
number of commands directed, the results will be evaluated and
an additional command directed, if necessary.

2.5.3 Ground commands for Discoverer Satellite engine control during the
launch phase are:

Command 5 (time-to-fire correction) will delay initiation of the
engine firing sequence by disengaging the timer clutch for the
duration of the signal. Duration of the delay-fire correction is
calculated and automatically transmitted by the Reeves guidance
computer based on launch trajectory information. A nominal
airborne delay will be achieved by the orbital programmer in
the satellite if no ground commands are transmitted. If the
validity of the computer computation is questioned, a nominal
ground command will be sent to provide a more accurate delay
than the nominal airborne delay.
Command 6 (velocity-to-be-gained correction) will be trans-
mitted immediately following the Command 5 delay-fire. Dur-
ation of the command may be from 1 to 25 seconds where each
second of command duration will reduce the velocity-to-be-
gained setting in the guidance integrator by approximately
50 ft/sec. Command 6 must be transmitted. immediately follow-
ing termination of Command 5 in order to override the orbital
programmer hold of the SS/D timer. Failure to send Command
6 following Command 5 would result in continued hold by the
orbital programmer until its programmed hold period has been
completed. The earliest possible engine firing time is achieved
by transmission of Command 6 at the time when Command 5
would normally be initiated.

2.5.4 The ground commands for selecting the recovery pass will be:

Command 5 (alternate re-entry selector) will select the alternate
recovery sequence at any time following the launch injection
phase. Re-entry will occur on Pass 15 if Command 5 is • trans-
mitted before the separation initiation point on that pass; on
Pass 16 if the command is sent between the separation initia-
tion point on Passes 15 and 16; and on Pass 18 if Command 5 is
transmitted between Fairies 16 and 17.
Command 6 (normal re-entry) will select the normal re-entry
circuit providing re-entry on Pass 17 and will negate Conn:nand
5 at any time unless the re-entry sequence has already been
initiated. If neither Command 5 nor 6 is sent, normal re-entry
will occur on Pass 17.	 •
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2. 6 RE-ENTRY AND RECOVERY

2.6.1 Each flight operation will include a programmed recovery of a Dis-
coverer Satellite re-entry capsule. Description of the re-entry capsule and
recovery aids is contained in the DTO. Recovery will be made in the air

with a surface recovery backup for the air recovery method.

2.6.2 At the appropriate time during the recovery pass, the orbital pro-
grammer will restart the SS/D timer which will in turn initiate the re-entry
sequence. This sequence is discussed in detail in Appendix A.

•
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SECTION 3
CONFIGURATION

3.1 GROUND SYSTEM INFORMATION

3.1.1 The operational structure is headed by the Satellite Teat Center
located at Sunnyvale, California.

3.1.2 Two UNIVAC Scientific 1103AF large-scale digital computers in
Palo Also will, at the direction of the STC, convert binary tracking data
to an ephemeris, issue acquisition data to tracking stations for subsequent
passes, and predict the recovery area.

3.1.3 Stations reporting directly or indirectly to the STC will be:

Vandenberg Control Center (VCC), Vandenberg AFB,
California, which will control blockhouse launch operations,
the downrange telemetry ship, and during the launch phase,
stations b and c (below)
Vandenberg Tracking Station (VTS), location 34 ° 47' 23" N
latitude, 120° 30' 15" W longitude, Vandenberg AFB, Cali-
fornia
Vandenberg Auxiliary Tracking Station (Mugu Tracking
Station, MTS), 34 6' 40" N latitude, 1190 17' 23" W longitude,
Pt. Mugu NAS, California
Kodiak Tracking Station (KTS), 57° 35' 54" N latitude,
152° 10' 33" W longitude, Kodiak Island, Alaska
Hawaii Tracking Station (HTS), 21° 34' 11" N latitude,
158° 18' 52" W longitude, Oahu Island, Hawaii
Hawaii Control Center, Hickam AFB, Oahu Island, Hamill
Downrange Telemetry Ship -- for location on a given operation
see Table A2-1 of Appendix A.
Re-entry Telemetry Ship -- for location on a given operation
see Table A2-1 of Appendix A

3-1
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3. 2 SATELLITE TEST CENTER (STC)

3. 2. 1 The STC will be provided with the following equipment:

Communication console with switches for alternate voice/
100-wpm .teletype (TT) circuits, with voice conference
provisions
Ampex tape recorder for recording all voice communications
Sixty-wpm teletype equipment, including encrypting and
monitor equipment
Status boards for presenting weather data, status of the com-
plete communications system, equipment status at each fa-
cility, and status of data processing and dissemination
Large wall-mounted polar map with a transparent overlay
for manually plotting the tracking data as received; the over-
lay can be rotated and will be adjusted to approximate the
orbit for following passes
Two television cameras with controls and monitor located
in the Test Director s . console; one camera is directed at
the plotting board to present updated satellite position in-
formation; the second television camera is directed at the
teletype receiver so that teletype messages may also be
presented in the observation room

S. System Test Controller hot lines to AFBMD, VCC, and the
blockhouse.

3.3 VANDENBERG CONTROL CENTER (VCC)

3. 3. 1 The VCC, located in the LMSD administration building at VATS.
will be equipped as the communications and command link between the STC
and each of the following launch stations:

Blockhouse
Vandenberg Tracking Station
Mugu. Tracking Station (Vandenberg Auxiliary)
Downrange Telemetry Ship
Re-entry Telemetry Ship
VAFB Range Safety Office
PMR Control (through MTS voice link)
Optical Tracking Sites

3-2
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3. 3. 2 The VCC will have the following equipment to perform its control
functions:

. Communications control console
Termination equipment for 60-wpm teletype (with secure
capability)
Communications switchboard

d. Two back-lighted status boards

3.4 TRACKING STATIONS

3.4. 1 Operating equipment at the tracking stations will include the following
major items:

VERLORT radar
TLM-18 self-tracking antenna for telemetry and Doppler
range signals (VTS and HTS only)
Tri-helix antenna for telemetry and Doppler range signals
Mark 51 optical tracker (VTS only)

e. Master timing system referenced to W W V
Reeves orbit computer
Acquisition programmer
Telemetry signal recording equipment
Decommutation equipment for real-time presentation of
commutated telemetry data
Dual-arm vertical plotboards (three at VTS, two (each) at
HTS and MTS, one at KTS) for presentation of tracking
coordinates
Transmitting and receiving equipment for interstation ex-
change of radar tracking data via leased land lines (VTS
and MTS only)

1. Teletype transmitting, receiving and conversation equipment
for two-way transmission of radar tracking and acquisition
data between tracking stations and the Palo Alto Computer

m. Single side-band (SSB) radio at VCC, KTS, the Downrange
Telemetry Ship, and the Re-entry Telemetry Ship.

3-3
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3.4. 2 Functional capabilities of the tracking station configurations will
include:

•Radar digital data recording on punched teletype tape in
normal binary code format
Plotboard presentation of radar analog data in XY and YZ,
coordinated with time marks (X east, Y north, Z vertical)
Doppler data frequency recording on punched teletype tape
in binary code format
Telemetry data recording on magnetic tape
Real-time readout of vehicle command verifications, timer
adjustment parameters, payload conditions, and, in the case
of launch stations, booster main engine burnout, orbit engine
ignition and cutoff (by combustion chamber pressure or longi-
tudinal acceleration data)
Positioning of all antennas toward the predicted satellite
position until acquisition by means of the acquisition pro-
grammer and the acquisition data provided by the computer
at Palo Alto

8. Carry-over capability during temporary loss of tracking by
the Reeves computer (orbit tracking)
Radar command capability for adjusting engine fire time and
duration of engine burning (MTS only), for adjusting orbital
programmer cycles which control airborne beacon and telem-
etry equipment, for adjusting the time of the recovery sequence
of operations, and for commanding payload functions.
Capability of inter-slaving antennas on each station and, in
the case of VTS and MTS, interstation antenna slaving functions
Recording on punched teletype tape, in normal binary code
format, of digital angle data from TLM-18 tracking where a
TLM-18 tracker is provided

k. TLM-18 (where provided) analog data plotting in polar co-
ordinates

1. Sixty-wpm teletype and 100-wprn teletype or voice communi-
cations for transmission and reception of data and intelligence

m. At MTS only, a Reeves guidance computer will utilize radar
analog data to automatically compute time-to-fire and velocity-
to-be-gained correction commands and will automatically
transmit these commands to the Discoverer Satellite. A
manual backup system will provide for transmission of nominal
commands as a backup to the guidance computer.

4
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3.5 RE-ENTRY TELEMETRY SHIP tPVT. JOE E. MANN)

3.5.1 The Re-entry Telemetry Ship equipment will include:

Two tri-helix and one single-helix antenna
Complete analog FM/FM ground station
Two tape recorders for T/M data
SSB radio for ship-to-shore communication
UHF radio for ship-to-aiicraft communication
Equipment for air pickup of magnetic tape data
Doppler data receiving and recording equipment
Decommutator rack (single channel capability)

i. Teletype equipment.

3.6 DOWNRANGE TELEMETRY SHIP (KING COUNTY)

3.6.1 The Downrange Telemetry Ship equipment will include:

Two single-helix antennas
TIM receiving equipment
Two tape recorders for T/M data
SSB radio for ship-to-VCC communication
UHF radio for ship-to-aircraft communication
Equipment for air pick-up of magnetic tape data
Doppler data receiving and recording equipment
Teletype equipment

i. Two 6-pen recorders

LMSD-445720
Revised Page
20 May 1960

3.7 HAWAIIAN CONTROL CENTER (HCC) AND RECOVERY FORCE.

3.7.1 The HCC at Hicks.= Air Force Base, Hawaii, will control recovery
operations in the Hawaiian area. Maps, charts, and status boards are pro-
vided to present a complete and accurate status of all phases of the recovery
operation. Communication equipment is also provided for continuous com-
munications between the STC and HCC, and the recovery forces during

3-5
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operational periods. Technical assistance to the Recovery Test Contr011er
will be provided by the LMSD Recovery Test Director.

•

3.7.2 The basic Recovey Force for the recovery operation will consist of
the elements listed below plus required supporting personnel, supplies, and
services. Deployment deviations will be directed by the HCC if all of the
elements are not available. The HCC will notify the STC if the Recovery
Force is reduced below the level considered by the HCC to be necessary for
successful recovery operations. Endurance stated for the air elements is
the flight time available for performing recovery and search operations.
Recovery Force elements are:

Four RC-121 aircraft equipped with APS- 20 surveillance
radar and APS-45 height finder radar. Range of the RC-121
is approximately 3040 nm at 190 knots true airspeed with an
endurance of approximately 16.0 hours.
Nine C-119 aircraft equipped with Model 80C air pick-up
equipment and a 64-degree forward sector coverage direction-
finder (D/F) system to home on the capsule beacon. By using
their auxiliary fuel tanks the C-1193 aircraft can travel a
distance of 2240 nra at 160 knots true airspeed with a result-
ant endurance of approximately 14.0 hours.
Two WV-2 aircraft if available) with frequency interference
control (TIC) equipment, D/F equipment, and telemetry re-
ceiving and recording equipment. Range of the WV-2 is
approximately 2300 nm at 190 knots true airspeed with an
endurance of approximately 12.0 hours.
Two victory ships, USNS Haiti and Dalton (Victory), with two
HRS-3 helicopters, telemetry receiving and recording equip-
ment, and 350-degree D/F equipment on board each ship. The
victory ships have top speed in advance of 15 knots and suffi-
cient supplies for 50 days on station. The HRS-3 helicopters
will have an operating range of 90 urn (two aircraft operation,
visual flight rules conditions, visual or radar contact and con-
trol) with 30 minutes of loiter time under ideal conditions and
necessary equipment for effecting water recovery of the re-
entry capsule. The primary mission of the helicopters is to
extend the visual acquisition and surface recovery range of
the victory ships. Each ship will be provided with necessary
equipment for handling and storing the re-entry capsule. If
operating singly, the helicopters will remain within visual
range of the recovery ships for maximum safety since they do
not carry D/F equipment. Both ships will be equipped to pro-
vide winds aloft weather data.

3-6
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3. 8 COMMUNICATIONS

3.8.1 The interstation communications consist primarily of 60-wpm tele-
type and 100-wpm alternate voice/teletype. The 60-wpm teletype is used
to transmit or receive acquisition and command messages, Doppler cali-
bration, 'weather and equipment status reports, performance and command
summaries, and general information messages and instructions. The
60-wpm teletype is maintained in the conference mode. The 100-wpm tele-
type is used to transmit or receive acquisition programs, TLM-18 analog
data, Doppler. data, and VERLORT data. The 100-wpm alternate voice line
is used for all voice communications, including reporting of real-time read-
outs during active passes. The STC controls the status of the 100.-wpm cir-
cuit and selects either the 100-wpm teletype or voice, conference net, or
individual station communications.

3.8.2 A voice lease-line, which can be connected to the conference net,
links the System Test Controller with AFBMD, VCC and the blockhouse.

3.8.3 A Schematic of the interstation communication network is presented
in Figure 3-1.

3.8.4 A complete discussion of the Recovery Force communications system
is contained in Recovery Operations Communications Plan, LMSD-416921,

• and in the Recovery Test Directive, LMSD 90270.

3. 9 TRANSMISSION FREQUENCIES

3. 9. 1 Transmission frequencies of the satellite S-band beacon t ransponder,
the satellite telemeter transmitter, the satellite C-W acquisition beacon,
the .recovery capsule telemeter transmitter, and the recovery capsule beacon
transmitter are listed below. If additional transmission frequencies are
used on a particular flight, they will be 'pacified in Appendix A for that
flight.

3-7
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Satellite transponder receiver	 2850 me
Satellite transponder transmitter 	 2920 me
Satellite telemeter transmitter	 237.8 mc
Satellite C-W acquisition transmitter	 232.4 nu
Recovery capsule telemeter transmitter 	 228.2 mc
Recovery capsule acquisition transmitter 	 235 mc :1 12 mc

-SECRET LMSD-445720
Revised Page
20 May 1960
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SECTION 4
PRELAUNOI OPERATIONS

4.1 GENERAL

4.1.1 Prelaunch procedures for the tracking stations, the STC, and the
Palo Alto Computer will be primarily equipment checkout and calibration
operations necessary to assure equipment readiness. Discoverer Tracking 
Station Operating Procedures, LMSD-445472, in accordance with System
Checkout Plan, LMSD-411459, will be used. System operation exercises and
data transmission checks will be conducted to verify the proper operation of
communications equipment. Flybys of aircraft equipped with beacon and
telemeter equipment will be accomplished at the stations to demonstrate
operational readiness. Following these operations, a dress rehearsal in-
volving all stations will provide a comprehensive readiness check while im-
proving proficiency of operations. Periodic weather reports will be sub-
mitted from various stations and the effect on flight operations will be eval-
uated by the STC up to the time of launch.

4.1.2 Communication checks and station status checks will be made periodi-
cally each day at the discretion of the STC, and are not included as specific
items in the countdown. Any change in station status, if a malfunction is in-
volved, with an estimated time required for correction, will be reported
immediately by the station.

4. 1. 3 Countdown'times are given in X and T terms where X is launch day
(X-2 is the second day before launch); correspondingly, T is launch time
(T-2 is two hours preceding scheduled launch) When time in minutes or
seconds is significant, T-2 minutes or T-2 seconds is used with the unit in
all cases. ETPD is used in the same manner as T, but references the esti-
mated time of parachute deployment rather than launch time.

LOCKHEED AIRCRAFT CORPORATION

4-1

SECRET MISSILES .id SPACE DIVISION

• •n •••••nn•••••	 • • -

ET



SECRET LMSD-445720
Revised Page

20 May 1960

4.2 SYSTEM COUNTDOWN SEQUENCE

4.2.1 Prior to X-6 day, station equipment will be checked and calibrated so
as to be fully qualified for flight operations. Careful attention must be given
to the calibration of voltage dials or other indicators used to present the or-
bital programmer period setting in real time from telemetry data.

4.2.2 System countdown operations will begin on X-6 day. Starting on this
day, the STC will conduct checkout exercises which include an operations
exercise emphasizing communications and data evaluation proving satisfactory
status of teletype conversion, transmission, and reception equipments.
Table 4-1 describes the operations and shows the approximate times at which
they are scheduled in the prelaunch period. Recovery force prelaunch oper-
ations are covered in Section 7 of this report. Times given in this section
are approximations, and in many cases will be rescheduled by the STC.
Operations involving the STC will be conducted only on an "as-requested"
basis from the STC in order that operations of all stations may be properly
integrated. The operations and reports indicated are usually minimum re-
quirements and will be supplemented by additional operations and reports re-
quested by the STC as required.

4.2.3 The deviations of the telemetry and acquisition beacon transmitter
frequencies from nominal values will be furnished (to the nearest kilocycle)
by the VTS to the STC via 60-wpm teletype during countdown task 14 for relay
from the LMSD Data Evaluation Area (DEA) at the Palo Alto Computer Center
(PAC) to Project Space Track.

4.3 LAUNCH CRITERIA

4.3.1 The System Test Controller determines whether a Discoverer Vehicle
countdown should be initiated or, when initiated, if the countdown should be
continued to launch. In certain cases, definite criteria on which to base
these decisions can be established which should not be violated under any

4-2
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circumstances. In other situations ., some relaxation of criteria by the
Sysiem Test Controller may be permissible, depending upon unique circum-
stances at the time the problem arises. The criteria presented herein are
made as definite as possible to minimise the necessity for arriving at
hurried judgments under the pressures of a launch operation. Since vehicle
readiness-for-launch will be determined by the Launch Controller from the
blockhouse, criteria affecting launch complex operations have been omitted
from this document, except for instrumentation parameters which are sub-
ject to late revisions.

4.3.2 The following items will be considered by the System Test Controller
to determine whether launch postponements or holds are required. Each
item is discussed separately in the following paragraphs:

Weather
Range and Support
Instrumentation •
Systems Communications
Tracking Station and T/M Ship Readiness
Recovery Force Readiness

g. Satellite Test Center Readiness

4.3.3 Weather

a. Launch Area
(1) Surface wind at the launch complex will be monitored and

reported as shown in the DTO, LMSD 445725, Table 4-1.
Critical surface winds for the Discoverer Vehicle before
ignition of the Discoverer Booster are specified as follows:

•

4-3
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Table 4.1
PRELAUNCH SYSTEM COUNTDOWN*

DAY OPERATIONS

System checkout' and flight communications simulation

R.-entry telemetry ship snouts to station

a. Daily communication schedule for TAI ship and FCC from soiling time to
- 24 hours
1890 GMT - Equipment status report
2300 GMT - Position, woather, and equipment status report

h. Dolly communication schedule for TM ship and KTS er fiCC (whichever is
closer) from sailing time to 1.24 hours

1800 GMT - Equipment status report
2330 GMT - Position, welter, and equipment status ',port

3. Tracking equipment checkout

PAC transmits acquisition program and/or message to all stations.

Stations run preplot and record tracking data in binary cod. tenant on
teletype tape	 •

e. Stations transmit tracking data to PAC for comparison with original program

1. Aircraft flyby at constant heading, airspeed, antaltitudi at 6 miles from
tracking station

Stations record and reportrango, azimuth, elevation, and system time at
acquisition, acquisition +40 seconds, midpoint of track, 40 seconds before
fade point, and fad* point

Stations transmit tracking data to PAC for evaluation

2. Downrange Memory ship departs for station

a. Daily communication schedule for TA44 ship and VCC from sailing time
to T. 24 hours.

1630 GMT - Equipment status report
2230 GMT - Position, weather, and equipment status report

1. Dress rehearsal (if deemed necessary by the SIC)

Launch simulation

Orbit pass simulation

1. Cornet difficulties experienced in earlier countdown operations

X.4

X-3

X-6

X-3

The Sir Rtioy add ho I.I.t amintelowoo ampreass es aseessiwy, or soy &hoe portions Woo syshne porhemoomo Is
belay dmommftmoul by moomnrom oponothas.
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Table 4-1 (ontinued)

DAY OPERATIONS

X-2 MC transmits actual command, acquisition mosso" and program	 .

a. NI stations acknowlalgo receipt and not preplot

VCC submits weather for cost for VAFB and TA ship at T-46 hours

X -1 VCC transmits weather finscasts for VAFB and TM ship area at 1.24, 1.12, T-6,
and 12 hours to STC

HCC transmits weather forecasts for HU and rocovery arse at T-24, T-12, T•6, and
1.2 hours to STC

Downrange TAI ship reports position, weather, mid equipsutnt status to VCC at
1-24, 1-20.3, 1-15.5, T•12, and T-6 hours.

Re-entry TA Ship reports position, weather, and equipment status at:

• T-20, T-14.5, T-11.5, and T.3.5 hears to VCC

1-19.5, 1.6, 1-3, and T.0.5 hours to ICTS or HCC (whichever is closor)

X Boresight at VTS and MTS. Transmit data to STC

PAC transmits acquisition program to each station

a. Stations not preplot and transmit tracking data to PAC

3. All stations report readiness to STC by T-20 minutes

4. VTS monitors of ouiput from launch pod from T-15 minutes until launch

S. 1000-cps lift-off tone transmitted to VCC, STC, and all stations

a. Stations not. system time of launch and obtain time varification from STC
far use in timer adlustment calculations

4-S
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Condition of Discoverer Vehicle 
Launcher erect

Fueled or unfueled, vehicle
clamped with three bolts in
base of vehicle

Launcher retracted
Fueled, all bolts and clamps
removed

Critical Surface Wind
(Including gusts) 

75 knots

45 knots

(2) Wind aloft will be determined from sounding data given to
PAC and analyzed for maximum shear conditions. The
allowable wind velocity gradient is a function of several
factors and cannot be presented as a fixed quantity. Wind
shear data will be evaluated in the computer area by the
LMSD Structures Department and a statement of accept-
ability will be made to the STC.

b. Recovery Area 
Element 

Precipitation
Visibility

(3) Cloud coverage

Critical Condition 
Continuous
10 miles
0 to 14.000 feet --	 clear
14,000 to 30.000 feet -- 0.2
above 3000 feet -- - no limit

(4) Sea state and surface	 Surface force effectiveness
wind	 diminished above sea state 4,

and helicopters in wind in ex-
cess of 15 mph.

c.  Other Facilities. Weather conditions must permit satisfactory
operation of station equipment. 	 Precipitation will not require
postponement of launch since the intensity which could cause
trouble is not likely to exist for extended periods. Consider-
ations, such as those listed below; will be required for each
facility:

At V'TS. during launch, the surface wind limitation is
50 knots unless the tri-helix antenna is inoperative. If this
antenna is inoperative, the wind limitation is reducedlo
35 knots.
Visibility required for boresight operations at ground sta-
tions is 300 feet.

(3) The maximum sea condition that would permit a specific
T/M ship to complete its mission adequately is required.  

4-6
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4. 3. 4 Range and Support

Range and support considerations are given in Appendix A, Table A2-1,
Nominal Flight Plaazdag Data.

4. 3. 5 Instrumentation

Telemetered functions required to be operative at launch are listed in
Appendix A, Table A4-1.

4. 3.6 Systems Communications

4. 3.6.1 Communications between the STC and remote stations must be
maintained as follows:

Voice or 60-wpm teletype to VCC
Voice or 60-wpm teletype to VTS
Voice or 60-wpm teletype to MTS
I00-wpm teletype or 60-wpm teletype between MTS and PAC
Voice to KTS
Voice to HTS

4. 3.6. 2 Communications between KTS, HCC, or VCC and the telemetry
ship Pvt. Joe E. Mann must be verified during countdown.

4. 3.6. 3 Communications between the VCC and the downrange telemetry ship
will be maintained during countdown. If loss of communications is expe-
rienced, MTS will monitor the HF radio signal and relay pertinent informa-
tion to the ship through PMR.

4.3.6.4 APL Communications. Lose of the direct communication link be-
tween DEA and Project Space Track will not because for abort of launch.

4-?
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•
4. 3. 7.1 All Discoverer Tracking Station equipment must be in operable con-
dition except as follows:

Plotboard operation is not required.
Slaving capability is not required.
Tracking data transmission failure is allowable at VTS and
either HTS or KTS.
Optical tracking is not required at VTS.
Failure of either tri-helix or TLM-18, but not both, is allow-
able at VTS.
Failure of tri-helix and T/M data recording is allowable at MTS.
Failure of tri-helix is allowable at HTS.
Failure of acquisition programmer or orbital computer, but not
both, is allowable at any station.

i. Doppler receiving, recording and data transmission equipment
failure is allowable at any station.

4.3. 7. Z The equipment on both the Pvt. Joe E. Mann and the King County
must be operable to the extent that a combination of operable equipment is
available on each ship to provide a telemetry receiving and recording
capability..

4. 3.8 Recovery Force Readiness

4. 3. 8. 1 The following minimum force requirements with all search and
recovery equipments operable must be met. These requirements may be
increased for a flight and will be specified in the applicable Appendix ,A if
an increase is necessary.

3 RC-121 radar aircraft
7 C-119J recovery aircraft

c. 2 surface ships.
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4.3,8, Z Surface ships must be within four hours of assigned station location

at 'T = 0.

4. 3.9 Satellite Test Center Readiness 

4. 3.9.1 Communication equipment and at least one 1103A computer must be

operable.

4.3.9.2 Failure of the TV cameras and/or failure of the tape recorder will
•not be cause for launch abort.

• •

LOCKHEED AIRCRAFT CORPORATION
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SECTION 5
LAUNCH OPERATIONS

S. 1 GENERAL

5.1.1 The launch phase of operations, as defined for tracking and control
operations, will begin at liftoff and will consist of all operations associated
with the exit trajectory to the first northbound crossing of the equator. The
launch phase nominal trajectory is presented in Figure AS I. During the
launch phase, the following operations will occur:

Liftoff 1000-cps tone and voice verification of liftoff by LMSD
Launch Conductor
Tracking by VTS and MTS to extent of range
Determination of required second stage time-to-fire correction
command and velocity-to-be-gained adjustment command by
MTS
Issuance of time-to-fire correction command and velocity-to-be-
gained adjustment command by MTS
Recording of T/M data by VTS, MTS, and Downrange TIM Ship
Real-time readout of significant telemetered data by VTS, MTS.
and Downrange T/M Ship (see Table A8-1)
Reports by MTS, VTS, and Downrange T/M Ship of the system
time at which significant events occurred (see Table 5-1)
Transmission of launch trajectory data from VTS and MTS to
the Palo Alto Computer (PAC)

i. Calculation of ephemeris and correction of nominal acquisition
data by PAC.

5.1.2 In order to expedite the effective relay of real-time launch and exit
data to the STC over the 100-wpm voice line, a lift-off commentary (Table
5-1) has been prepared to integrate the voice launch reports of MTS and VTS.
The times listed in the table are guides and shall remain flexible. The
frequencies of the telemetry transmitter and the acquisition beacon transmitter

5-1
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TIM
MC)

STATION EVENT

T n 0 YTS Report system time of liftoff
Relay any available visual data

3. Continue commentary of radar track on pletboard through
active phase

1+50 MTS Announce lock-on and quality of track

1.164 VTS Announce passive *oak

T+173 MIS Report system time of MECO
Assume radar track commentary and continue until fade

T+ 1110 MIS Announce separation, if available

1+ 190 VTS	 . Verify system times of MECO and VECO

1+223 MTS Report Command 5 Initiation

1+241* MIS Report Command 6 initiation	 .

1+270* MIS Report system time of Discoverer Satellite *Olen

1+290 VTS Verify system time of Discoverer Satellite ignition

1+320 MTS Announce mode of Comeonds 5 and 6 determination
Report system time of Commands S and 6 initiation
Report system time of Commands 3 and 6 tereshiatiaa
Report time duration for Commands S and 6

T+385i MIS Report system time of Discoverer Satellite burnout

T+3951 VTS Verify system time of Discoverer Satellite burnout

FADE VTS and MTS Report system Him of equipment fade

1+420 VTS Reportorbttal programmer period and position of increase/
decrease switch
Report position of payload function selector

T+440 MIS Verify above data

T+800 VCC I. Relay T/M ship real-time data as follows:
System time of engine burnout
Orbital propmemer period
Position of increase/decrease switch
System time of acquisition

to. System time of fade	 •

f. Comments	 '
2. Transmit the T/M ship data over the 60.wpm TT

5-2



• will be monitored at liftoff and deviations from nominal values will be re-
ported to all stations via the STC. Any abnormalities noted during the launch
phase must be reported immediately. In the event either YTS or MTS loses
communications with the STC during the launch phase, the remaining station
will report all listed items of information available.
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5.1.3 Internal functions of the Discoverer Satellite during the launch phase
will be controlled by the SS/D timer and the orbital programmer. Operations
of the SS/D timer are tabulated in Table A5-1 of Appendix A. The SS/D
timer will start at liftoff and continue through the injection and reorientation
phase. The orbital programmer will be started by the 53/D timer at booster
separation and will remain on for the duration of battery power. The orbital
programmer will turn off the S-band beacon transponder and telemetry trans-
mitter beyond the Downrange T/M Ship reception range, will cycle this equip-
ment on and off for readout periods over tracking stations, and will turn the
SS/D timer on halfway in the recovery pass to initiate the recovery sequence
of satellite operations. Orbital period setting in the orbital programmer at
liftoff is listed in Table A2-1 of Appendix A.

5.2 • VANDENBERG CONTROL CENTER (VCC)

5. 2.1 The VCC will conclude countdown operations by connecting the block-
house communication circuit to the STC communications conference networks
approximately 15 minutes before launch. In this manner the lift-off tone and
verbal confirmation will be transmitted to the STC and all tracking stations
communicating with the STC. Following liftoff, the VCC will disconnect the
blockhouse circuit from the STC communications network.

5. 2.2 The VCC will notify the Downrange TIM Ship immediately by SSB
radio that liftoff has occurred and will give system time of liftoff. In the
event of loss of communications with the ship, the VCC will request MTS to
monitor the HF radio frequency and relay messages to the ship.
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5. 2. 3 Both Vandenberg and Mugu Tracking Station radar tracking charts
will be preplotted with elevation angles for the Downrange T/M Ship. These
angles will be read periodically from the plotboard of the active tracking
station as long as the exit trajectory is being plotted and will be relayed to
the ship by the VCC to assist in acquisition and tracking.

5. 2.4 Tracking and real-time telemetry data, as transmitted over the voice
and 60-wpm teletype circuit to the STC from the VTS and the MTS, will be
monitored by the VCC. Real-time telemetry data transmitted to the VCC via
SSB radio from the Downrange T/M Ship will be relayed by voice to the STC
and by 60-wpm teletype to the PAC.

5. 2. 5 Following launch, the VCC will maintain communications with the
Downrange T/M Ship and monitor the voice and 60-wpm teletype equipment
until directed to secure by the STC.

5. 3 VANDENBERG TRACKING STATION (VTS)

5. 3.1 The lift-off tone will be recorded on the oscillograph/Datarite equip-
ment in the telemetry building at VTS. Utilizing the binary system time in-
dication on the recording, time of liftoff (using the appropriate code word)to
the nearest second will be transmitted to the STC and PAC over the 60-wpm
teletype. The announcement of liftoff will also be made by voice to the STC,
giving system time in digitized form from the system clock. Time-event
reports will be made in accordance with the format in Discoverer System 
Procedures , LNISD-420505.

5. 3.2 At liftoff, tracking will begin with the. TLM-18 self-tracking antenna
driving the slave tracking data bus. The VERLORT radar antenna will as-
sume this function at T + 100 seconds when parallel errors are sufficiently
reduced and raultipath and signal reflection interferences iiave decreased to
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a negligible level. Initial radar positioning will be accomplished by the use
of a Mark 51 gun director if radar difficulties are experienced and "lock-on"
cannot be maintained.

The tri-helix will be positioned manually as a function of maximum signal
strength until consistent tracking data are available from the slave tracking
data bus, at which time it will be manually slaved to the slave tracking data
bus.

5.3.3 Under normal circumstances MTS radar will track actively from
earliest acquisition until the end of track. VTS will go passive and the two
VATB range safety MPS-19 radars (one active and one passive) will be shut
down at T + 164 seconds. Tine PRE' synchronization by MTS will be re-
quired only during the time VTS and range safety are actively tracking.

5.3.4 To preclude the possibility of tracking on aside lobe of the radar
antenna, VTS will manually attenuate the received signal strength before
launch to a value which will limit automatic tracking to the main lobe. The
attenuation will be removed gradually as signal strength decreases after
launch.

5.3.5 VTS will record radar, TLM-18, and Doppler tracking data on
punched teletype tape as long as tracking is maintained and will transmit
radar tracking data to the Palo Alto Computer via 100-wpm teletype immed-
iately. TLM-18 and Doppler data will be transmitted when directed by the
STC.

5.3.6 All telemetry data will be recorded on magnetic tape. Significant
real-time data will be recorded on an oscillograph/Datarite, as described in
Section 8.

5.3.7 Performance, command, and status summaries will be submitted via
the 60-wpm teletype following launch. The performance summary will

LOCKHEED AIRCRAFT CORPORATION
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include fade time of the radar, tri-helix, and TLM-18 tracker. The report
will also include fade time of telemetry and Doppler signals separately. The
values of the payload binary readout, as read from the oscillograph/Datarite
or other recorder, and the numerical equivalent from the conversion table,
will be added at the end of the command summary for transmission over the
60-wpm teletype.

5. 3.8 Emergency procedures and alternate modes of operation will be di-
rected or authorised by the STC whenever time and circumstances permit.
If time is critical or communications out VTS will follow the general pro-
cedures outlined below for abnormal conditions.

5.3.8.1 Loss of *Radar During Exit Trajectory. Upon loss of radar tracking
during the exit trajectory, the TLM-18 will be used as the slaving master to
drive the radar and tri-helix antennas. Radar data will be recorded without
range. Slaving data will still be sent to Pt. Mugu in the event MTS has not
acquired. If the TLM-18 is not tracking but the vehicle is in sight, the
Mark 51 optical tracker will provide the slaving data.

5. 3.8.2 Loss of Slaving Capability. Upon loss of slaving functions, voice
position data (azimuth and elevation) will be called out from the operating
panel of the most accurate equipment successfully tracking and will be used
to position manually any equipment not already tracking.

5.3.8. 3 Loss of Data Recording. Malfunctioning of the radar digital-to-
teletype data link will require alternate data transmittal procedures. For
both the exit trajectory and orbit passes, six points from each of the.XY and
YZ plotted trajectories will be tabulated and transmitted via the 60-wpm
teletype if so directed by the STC. Angular data alone will be of small value
for the trajectory calculations; therefore, TLM-18 plotboard information
will not be transmitted unless specifically requested. Loss of plotting cap-
abilities will not affect operations significantly at the station during launch.
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5.3.8.4 Loss of Communications. Lou of communications to the VTS
before launch will be reported to the VCC and a launch hold will be called.
In the event of loss of communications during the exit trajectory, YTS will
maintain passive radar tracking status, recording telemetry and Doppler
data as long as track can be maintained.

5.4 POINTPOINT MUGU TRACKING STATION (MTS)

5.4.1 At liftoff, either the radar will be slaved to VTS or directed at the
launch pad with a one-degree elevation, depending on equipment status. The
tri-helix antenna will be slaved manually to the MTS slave tracking data bus
which will be driven by either the MTS or VTS radar. The range-phasing
equipment will be used to synchronise the radar triggers of MTS and VTS.
Tracking on the main radar antenna lobe will be verified by signal strength
level at acquisition. If side lobe tracking indications are noted, a manual
excursion of *10 degrees in azimuth and t5 degrees in elevation will be made
at the earliest possible time before T + 90 seconds to establish tracking on
the main antenna lobe. Active tracking will be accomplished as soon as
lock-on is established with data being punched on the data tape. Radar
tracking data will be transmitted immediately to the PAC via 100-wpm tele-
type. Doppler tracking data will be transmitted when directed by the STC.

5.4.2 All telemetry data will be recorded on magnetic tape. Significant
real-time data will be recorded on an oscillograph/Datarite, as described in
Section 8.

5.4.3 Pt. Mugu Tracking Station has the responsibility of determining and
transmitting the required time-to-fire and velocity-to-be-gained correction
commands to provide engine ignition and cutoff times necessary for achieve-
ment of the desired orbit. Computation and transmission of these correction
commands will be accomplished automatically by the Reeves guidance com-
puter system by sampling and evaluating launch tracking data at two pre-
determined points. The tirnd-to-fire correction command will be transmitted
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automatically through the vehicle command panel and will be initiated on
•ommand Channel 5 of the VERLORT S-band radar encoder. This command
will delay the engine ignition time by an amount equal to the duration of com-
mand. The velocity-to-be-gained correction command will be automatically
initiated on Command Channel 6 of the S-band radar encoder when Command 5
is terminated. Reduction in velocity-to-be-gained, as determined by the air-
borne guidance integrator, will be proportional to the duration of the command
a ent.

5.4.4 The time-to-fire correction received by the vehicle S-band radar de-
coder is relayed to the SS/D timer. The SS/D timer clutch is slipped by a
time equal to the duration of the command sent, delaying the engine ignition
sequence by a like amount. The sequence of event which follows correction
command termination is initiated after a short time delay period. This time
delay period, which is given in Table A5-1 of Appendix A, is programmed
into the sequence of events to allow for any momentary dropout of command
signal as it is being transmitted to the vehicle. Following termination of the
time delay period, the ullage rockets will be fired, thus initiating engine ig-
nition. Duration of engine firing, engine shutdown, and all of the above
events are listed in Table A5-1 of Appendix A along with their respective
times of occurrence.

5.4.5 Nominal, preset correction command durations are provided in the
manual control console as a backup to the Reeves guidance computer. If
selected by the operator, these commands will be transmitted to the vehicle
instead of the computer commands.

5.4. 6 Computer sampling times, the time to transmit the commands to the
vehicle, and the nominal command durations will be provided to MTS sepa-
rately as early as possible consistent with receipt of flnalized,weight data by
the design group.
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5.4. 7 Emergency procedures and alternate modes of operation will be di-
rected or authorized by the STC whenever time and circumstances permit.
If time is critical or communications are out, Pt. Mugu will follow the
general procedures outlined below for abnormal conditions.

5.4. 7.1 Loss of Radar Tracking. Radar tracking by MTS is considered a
primary requisite for launch. Loss of this capability before launch will re-
sult in postponement of the flight until radar tracking has been restored.

5.4. 7.2 Loss of VTS-to-MTS Slaving Data Link. An acquisition programmer
preplot (or a manual plot, if necessary) will be provided on the plotboard for
comparison with the actual tracking data during the launch phase. This plot
will be used as a rough guide in positioning the radar in the event of failure
to acquire immediately at liftoff, with no slaving capabilities available. A
10-degree spiral scan should be utilised during the search mode. in this event.

5.4.7.3 Loss of Radar Digital Recording. Alternate procedures will not be
required for this condition except that plotboard data, particularly the data
following orbit injection, will be read and tabulated manually, then trans-
mitted via the 60-wpm teletype if this is requested by the STC.

5.4.7.4 Loss of Communications. Loss of communications before launch
will cause a hold until corrected. In the event the loss of communications
follows launch, MTS will proceed according to the normal plan. In the event
of loss of SSB communications between the Downrange T/M Ship and the VCC,
MTS will be directed to relay communications through PMR to the ship.

5.5 DOWNRANGE TELEMETRY SHIP

5. 5.1 At launch, the Downrange Telemetry Ship will be on station on the
projected trajectory approximately 1150 urn downrange. Location on the pro
jected trajectory will provide maximum signal strength and the maximum
range of reception. It will also facilitate tracking since a minimum of azimuth

LOCKHEED AIRCRAFT CORPORATION
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change will be required. The 1150-nm downrange location will provide the
maximum possible data on the reorientation phase, while assuring coverage
of engine burnout and orbit injection.

5.5.2 The Downrange Telemetry Ship will proceed with the minimum speed
necessary to maintaba. steerage. A heading (Table AZ-1) which will align the
ship on the projected vehicle trajectory will be used .to provide a relative an-
tenna azimuth of zero degree for nominal acquisition, unless the sea condi-
tion necessitates a different heading to minimise ship roll. In this event the
antenna acquisition azimuth will be modified by the difference between the
ship heading and the "on trajectory" course.

5. 5.3 The VCC will•notify the Downrange Telemetry Ship of liftoff via the
SSB radio. The two antennas will be directed in azimuth toward the launch
site before T 200 seconds, with a 5-degree elevation. With this setting,
any trajectory within maximum deviation limits will place the Discoverer
within a tri-helix beamwidth from earliest possible acquisition until approxi-
mately T + 440 seconds. The time at which the Discoverer will cross the
5-degree elevation and other tracking information pertinent to tracking by
the Downrange Telemetry Ship is shown in Figure A5-2 and explained in
Appendix A.

5.5.4 As a further aid to the Downrange Telemetry Ship tracking facility,
the VTS and MTS radar tracking data plots will contain preplots of elevation
angles for the ship. The tracking stations will report the approximate
angles as the Discoverer Satellite approaches the ship, and this information
will be relayed to the ship by the VCC. Figure A5-2 should be used in con-
junction with this information for antenna positioning in the case of a nominal
vehicle trajectory (AA-degree variations).

5.5.5 Doppler frequency data will be recorded by the Downrange Telemetry
Ship and,if requested, will be transmitted to the VCC via the SSB radio. The
VCC will relay this data for the PAC.
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5.5.6 Two copies of the magnetic tape recordings of telemetry and Doppler
data will be made for retention aboard ship, and delivery upon reaching port.
Aircraft pickup will be made of original tape recordings. Immediately after
receiving the launch data, the Downrange Telemetry Ship will depart from
the station and proceed to Port Hueneme. An evaluation report of the data
received by the ship will be made to VCC to assist in the decision as to
whether air pickup is required-and, if so, how soon. If a decision is made
to accomplish air pickup, the ship will comply with the procedures established
for the air pick-up operation in 'Paragraph 5.6.

5.6 DOWNRANGE TELEMETRY SHIP DATA AIR PICK-UP OPERATION

5.6.1 A specially fitted Air Force pick-up aircraft will be stationed at
Edwards AFB until dispatched by the 6594th Test Wing.	 Orders to depart on
the pick-up mission will be given only by the Air Force Test Controller or
his designated representative. The 6594th Test Wing will notify the llth
Naval District of the scheduled launch date, and obtain clearance for the
data pick-up aircraft through W-291.

5.6.2 If the launch is early enough to allow a daylight pickup, the data pick-
up mission will be flown the day of the launch. Otherwise, the pickup will be
scheduled for the following morning with the aircraft departure timed to
effect a rendezvous with the telemetry ship shortly after sunrise.

5.6.3 If possible, the data pick-up aircraft will return the telemetry tapes
to Moffett Naval Air Station where they will be picked up by an authorized
Lockheed representative. If, due to weather or fuel limitations, delivery to
Moffett is impossible, the tapes will be delivered to Vandenberg Air Force
Base where they will be picked up by the 6594th Test Wing aircraft and de-
livered to Moffett NAS.

5.6.4 Position reporting of the data pick-up aircraft will be accomplished
by stanrd Air Force procedures through McClellan Overseas Airways, and
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relayed to the STC. The STC will notify the ship via the VCC of the pick-up
aircraft departure. HF contact will be established between the ship and the
aircraft using 11.214 mc or 6.741 mc. When in the immediate area of the
ship, and for pick-up operations, the assigned UHF frequencies (301.8 mc
primary and 338.0 mc secondary) will be utilised.

5. 7 PALO ALTO COMPUTER (PAC)

5.7.1 The basic operation of the Palo Alto Computer (PAC) will be:

Receive time-event alphanumeric messages via 60-wpm teletype
Receive radar, TLM-18 tracker, and Doppler range-tracking
data
Enter data into the 1103AF computer program and perform
necessary calculations
Advise STC of abnormal operations
Prepare and transmit acquisition messages to stations in alpha-
numeric form, including command instructions
Prepare and transmit acquisition programs providing predicted
trajectory data

g. Provide STC with plot data and operational information.

5.7.2 The computer operators will keep the STC informed as to the status
of data received, any problems or malfunctions which occur during flight
operations, and the overall status of computer functions.

LOCKHEED AIRCRAFT CORPORATION
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SECTION 6
ORBIT OPERATIONS

6. I NOMINAL ORBIT SCHEDULE

6.1.1 A nominal orbit schedule is listed in Table A6-1 of Appendix A. This
table provides a time-latitude relationship for events that take place during
passes which intersect station reception ranges during the vehicle battery
life. Acquisition and fade times aid in acquisition by the tracking stations
and provide an approximate time span of tracking time. The times listed
in this table are for a nominal orbit period, and are for reference only.

6.2 ACQUISITION PROCEDURES

6.2.1 Starting at the liftoff signal, Kodiak Tracking (KTS) and Hawaii
Tracking Station (HTS) will conduct an equipment check to insure readiness
prior to first pass operations. A verification will be made of operational
capability of all equipment, the correct settings of all switches and control
adjustments, and readiness of recording equipment. A final boresight
check will be made on the radar and teletype tape headings perforated for
the data transmission. The radar interrogation signal will be checked for
proper positioning of the center pulse to eliminate the possibilities of spur-
ious vehicle commands during tracking operations.

6. 2.2 The PAC will evaluate exit trajectory data and transmit to KTS and
HTS up-dated Reeves orbit computer parameters, plotboard check points,
and ETA and ETT clock settings. These will be transmitted on the 60-wpm
teletype together with an up-dated acquisition program in Cartelien coordi-
nates (X, Y, Z) and time via 100-wpm teletype. Reception will be verified
by each station to the STC. The acquisition program will be entered in the
programmer and a preplot of the program will be made to verify that a
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reasonable program has been transmitted. The program tape will be re-
wound and readied to start ETA=0. Orbit computer parameters will. be set
at all stations, the check points plotted, and the ETA and ETT clocks set.
At the given system time, the ETA clock will be started by the shift super-
visos: at each station.

6. 2. 3 Positioning procedures for initial acquisition by the KTS and HTS
antennas are given in Table 6-1. Active search will begin at ETA-5 min-
utes and continue until ETA+15 minutes. When ETA=0, the Reeves orbit
computer will be started. The acquisition programmer will drive the slave
data tracking bus circuit beginning at ETA=0. Procedure for initial active
search utilizes a sector horizon scan with..the VERLORT antenna proposi-
tioned at three degrees elevation and the tri-helix antenna at five degrees.
Upon acquisition by any antenna, the other antennas will be vectored in the
same direction. Following acquisition by the radar, the tri-helix will be
manually slaved to the radar via the slave tracking data bus.

6. 2.4 If acquisition is not achieved by the above procedure, tracking sta-
tions will be directed to make two types of search:

If sufficient data are known to predict the orbital plane of the
vehicle, an orbital plane search of 232.4 311C will be directed.
The STC will provide the necessary Zearch coordinates.
If insufficient data exist to define the orbital plane, all track-
ing stations will be directed by the STC to make a tri-helix
search of 232.4 sac. This search will be conducted in the
vertical plane of the station at right angles to the vehicle path
from horizon-to-horizon at a rate of approximately 180 degrees
of search in 15 seconds. The radar will be directed in horizon
sector search using the best estimates of probable trajectories
from launch tracking data, until further search in the above
manner is not considered necessary by the STC.

6. 2. 5 Loss of S-band beacon transmission will not affect "lost bird" acqui-
sition procedures, since the narrow beamwidth of this equipment plus the
cyclic on-time make first acquisition by this means unlikely. Loss of either
the telemetry or C-W beacon does not affect procedures since the tri-helix

LOCKHEED AIRCRAFT CORPORATION

6-2

SECRET MISSILES sad SPACE DIVISION



LIOD-445720
Revised Page
20 May 1960

6-3

LOCKHEED AIRCRAFT CORPORATION

MISSILES' sod SPACE DIVISION



--S-EC-RET- LMSD-445720
Revised Page

20 May 1960

is used in search for either. However, loss of the C-W beacon will make

acquisition in the "lost bird" situation more difficult because of the cyclic
nature of the telemetry transmissions.

6.2. 6 In the event of a "lost bird" ,situation, full equipment availability will

be required for the first 27 hours after launch. The radar will be in a stand-

by, warmed-up status if not actually searching. This will allow the equip-
ment to be placed in operation immediately for command functions and data

recording if acquisition is effected by the tri-helix search. Operations

beyond 27 hours, if requested by the STC, will consist of a tri-helix or

fixed-antenna search on a limited-station-manning basis only.

6.3 TRACKING PROCEDURES

6.3.1 Tracking will be maintained from acquisition to signal fade or actual

turn-off of the vehicle S-band beacon transponder and telemetry with the

radar normally driving the slave tracking data bus. The TLM-18, where

available, can be used to drive the slave tracking data bus in the event radar

lock-on cannot be maintained.

6.3.2 During tracking, the Reeves orbit computer will be updated contin-
uously by appropriate adjustments in the Reeves computer operator panel

to zero out the error signals. If radar acquisition is lost temporarily, the

Reeves orbit computer will drive the radar until reacquisition. Updating

of the Reeves computer will be _stopped near the end of track at a time when

errors are sero, so that the parameters of the circular orbit which best fit

the actual trajectory at that time may be read from the dials.

6.3.3 Post-pass activities consist of returning equipment to stand-by status

and making checks, where possible.to determine any changes in operation

since the pre-pass. checks. A boresight check is conducted, Doppler refer-

ence frequency is checked, synchros are checked for orientation and accuracy,

and receiver sensitivities are checked. Plotboard scales are checked, pens
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cleaned, and maps changed. If acquisition is expected on the next pass,
these preparations will begin immediately in order to insure readiness.
Where several orbits occur between station passes, the STC may request
a closed-loop check with the computer; in this case, the acquisition data
are used to slave the radar, and recorded data are returned to the computer
for evaluation. Considerations of time available and past performance will
be weighed by the STC in deciding the course of action to be followed.

6.4 COMMAND OPERATIONS

6.4.1 The six ground commands and the changes that result from trans-
mission of the commands are explained in Section 2. The following para-
graphs explain the conditions which will require transmission of the ground
comm.ands and specify the times at which the commands should be sent.

6.4.2 Variations in launch phase performance of both Discoverer Booster
(Thor) and Discoverer Satellite (Agena) vehidles may cause the actual
orbit period to deviate from the nominal. Since the orbital programmer
period was set at launch to agree with the nominal or predicted orbit
period, the programmer rate must be changed to agree with the actual orbit
period. The required adjustment is determined as explained below:

The actual orbit period can be found with adequate accuracy by
determination of the elapsed time from launch to crossing of a
reference latitude on Pass 1. Table A6-2 provides a tabulated
means for determining the actual orbit period on Pass 1, and
the corresponding programmer adjustment required for orbit
periods differing from the initial orbital programmer setting.
On Pass 2, the orbit period, in seconds, can be determined
more accurately by the difference in time of crossing the same
latitude on Passes 1 and 2. If necessary, crossing of different
latitudes on subsequent passes may be utilized, using an average
value of four degrees per minute for transition between the two
latitudes. The orbital programmer period can be obtained from
telemetry data as discussed in Paragraph 2.4.5. The adjust-
ment to be made is the number of increments of 10-2/3 seconds
required to match the programmer setting to the orbit period.
The programmer period can be checked accurately by observing
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the elapsed time from reset command at 60 0 N latitude on
Pass 1 to the reset monitor signal in the vicinity of 60° N lati-
tude on Pass 2, and similarly on subsequent passes.

6.4.3 In order to step the orbital programmer in a desired direction, the
increase/decrease switch setting must be in the proper position. A change
in position, if required, can be accomplished by transmission of Command 1.
Verification of the increase/decrease switch setting must be obtained before
transmitting step commands. Except when transmitting increase steps, all
stations shall maintain the increase/decrease switch in the decrease posi-
tion for calibration purposes. Step command transmissions will be limited
to the number of commands directed by an actual count of outgoing trans-
missions. The number of verifications received, the telemetered period,
and the increase/decrease switch position data will be reported to the STC
for evaluation and issuance of further commands, if warranted.

6.4.4 The reset monitor signal, as shown in Figure A2-7, will be pro-
grarrtrried to occur at 60° N latitude when reset is planned for KTS, at 20°
N latitude for HTS, at 30° N latitude for northbound passes over VTS, and
at 400 N latitude for southbound passes over VTS. Turn-on and turn-off
of the reset monitor signal will be reported to the STC to give programmer
tape position information. If the reset monitor signal is on at acquisition
and ahead of the reset latitude, and a programmer lapping operation is not
in process, the reset command (Command 3) is to be sent immediately and
reported to the STC. No other reset commands will be given unless directed
by the STC or as explained in Paragraph 6.5.5, Emergency Procedures.

6.4.4.1 On the pass preceding the recovery pass, the reset com.mand will
provide a time adjustment on the capsule separation event which occurs
midway on the recovery pass. The actual reset point on the pass preceding
the recovery pass will be obtained Limn the PAC, either as a latitude or a
time-of-command transmission to compensate, as necessary, for variations
in orbit parameters at the point of recovery initiation. '
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6.4. 5 In the event of loss of telemetry data, the STC will direct orbital

progratnmer period changes and reset commands based on past history of

commands, assuming that all corrsmands are received.	 Turn-on and turn-

off data from previous passes should be used as a guide to the fullest pos-

sible extent.

6. 4. 6 Adjustment of the payload function selectory by issuance of Com-

mand 4 when an AET payload is carried will be by STC direction only.

6.4. 7 Transmission of Commands 5 and 6 will be by STC direction only.

The STC may direct transmission of Command 6 on Passes 10, IS, and

16 to assure normal re-entry initiation; however, this is not absolutely

necessary insofar as the normal re-entry sequence has been programmed

since liftoff. The position of the re-entry selector is telemetered and will

be read out as listed in Table A8-1. The area between 55° and 40° N lati-

tude should be avoided when transmitting commands on Passes 15, 16 or

17, since relay chatter might result in an inadvertent re-entry initiation

if commands were transmitted during the time a re-entry initiation was

programmed.

The table below shows the program tape punch arrangement for the normal

and alternate rl-entry initiation circuits. Re-entry will be assured on

Pass 18, if it has not occurred earlier, by punches in both channels on this

pass.

Re-entry	 Pass
Command	 Tape Channel	 15	 fr-T1	 18 

6	 Normal	 X	 X
5	 Alternate	 X	 X	 X

6. 4. 8 Verifications of commands to the satellite are achieved by telemetry

signals which are decornixtutated, recorded, and presented to the command
control operator in the form of lights above each command button. A
warning light is also provided to indicate a decorarautator "out-of-sync"
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Alternate Re-entry	 B and D
Orbit a	 Normal Re-entry	 C and D

..Tone
Command	 Action	 Verifications 

1	 litcmeasi./Decrease (change direc-	 A and B
tion)

2	 Step (adjust period)	 B and C

3	 Reset (shift program tape)	 A and D

4	 Payload Function 	 A and C

6	
Time-to-Fire Correction	 B and D

Exit Velocity-to-be-Gained Correction 	 C and D

LMSD-445720
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which would give an erroneous verification of commands. The six commands

are possible by combinations of four beacon tones. Combinations of telem-

etry verifications of these four tones, in turn, verify the six possible com-

mands.

COnuxtands are verified by the following combination.:

6. 4. 9 The primary verification of Commands 1 through 4 will be provided

by transmission of four frequencies on continuous Channel 11 as follows:

Command	 Frequency (cos) 
1 (tones A and B)	 183 •

2 (tones B and C)	 244

3 (tones A and D)	 293

4 (tones A and C)	 400

ComMand verification lights on the command console will be energised when

the proper frequencies are received on Channel 11.

6. 5 EMERGENCY PROCEDURES

6. S. 1 It is important that whenever possible the STC shall direct the course

of action followed in any emergency conditibn in order to maintain overall

LOCKHEED AIRCRAFT CORPORATION
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system coordination. In the event of complete loss of communications, how-
ever, certain emergency operations required to maintain scheduled opera-
tions may be directed and data may be obtained when communications again
are established.

6.5.2 In the event of communications failure, the primary objectives of
tracking stations are:

Acquisition of the vehicle during the pass
Issuance of commands to the vehicle, if necessary, to insure
reception by the following stations or on the subsequent pass;
and issuance of commands in accordance with instructions con-
tained in this document

c. Storage of data for the earliest possible transmission.

6.5.3 The stations will be provided with tracking acquisition times and dur-
ations for a nominal trajectory. This information will provide a good chance
of acquisition on Pass 1 even though a corrected prediction is not received.
On subsequent passes, the tracking information received by the station on
earlier passes will provide approximate values of orbit period, longitudinal
regression per orbit pass, and inclination of the orbit plane. Lack of acqui-
sition data from the PAC will make acquisition more difficult but not im-
possible or improbable.

6.5.4 If the station has received acquisition data but loses all communica-
tions with the STC before acquisition it will proceed in the normal manner
and record all data possible, maintaining the data in readiness for trans-
mission when communications are restored.

6.5.5 Vehicle commands ordinarily will be specified by the STC. How-
ever, in the event of loss of communication with the STC, programmer
corrections may be made provided that sufficient information is available
to show beyond doubt that the correction is required and correct, and pro-
vided that the orbit period is between 89.6 and 107.2 minutes. Sufficient
information must include the following:•

LOCKHEED AIRCRAFT CORPORATION
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Position of the increase/decrease switch verified by Thy! data
Existing timer period verified by T/M data

c. Required timer period based on calculations made from track-
ing data thit -sere known to be valid.

6. 5.6 Reset commands will also be transmitted under the conditions of
Paragraph 6. 5. 5. The reset procedures to be followed provided a pro-
grammer lapping operation is not in process are:

If the reset monitor signal is obsirved at acquisition and ahead
of the reset latitude, command reset immediately. Repeat the
reset command at the specified latitude and make compensating
programmer adjustments at this time.
If the reset monitor signal comes on after acquisition and before
the reset latitude, transmit the reset command at the reset
latitude. Compensating programmer adjustments may be made
at this time.

c. If the reset monitor signal is not on at the time of crossing the
reset latitude, transmit the reset command at the reset lati-
tude. Compensating programmer adjustments may be made
at this time.

6. 5. 7 If a prime tracking station indicates to the . STC that tracking is
erratic or has been lost completely, the STC may request a second station
to assume the prime tracking role for command purposes.

6. 5.8 Lack of acquisition programmers for any reason will result in use
of the Reeves orbit computer as an acquisition programmer, using para-
meters furnished by the PAC.

6. 6 STATION REPORTS

6. 6. 1 Tracking stations will report items of information to the STC is a.
manner predicated by the type and importance of the information. This
information may be announced over the voice communication line or pre-
sented in the station post-pass reports via the 60-wpm teletype. Under
normal circunstances, tracking station voice communications will be
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maintained throughout the active tracking period with switchover to data

transmission immediately after tracking LB completed. Communications

will be directed and controlled by the STC.

6. 6. 2 Several items of information will be announced over the voice com-

munications line immediately as they occur, e. g. , a. latitude crossing

would be reported by simply announcing, "Crossing the 65 ° latitude now. "

The word or exclamation "now" will indicate the actual 65° latitude crossing

as observed on the station radar plotting board. The system time of the

reference latitude crossing will be given as soon as possible thereafter.

Items of information to be reported in this manner are:

Acquisition

Reset monitor signal

c. The 65°, 25°, and the station latitude crossings on Pass 1S,
and station latitude crossings on subsequent passes.

6. 6. 2. 1 In the event that the plotboard should function erratically or fail

to function, due to mechanical or signal reception difficulties, the station

90° or 270° azimuth line crossing will be reported in lieu of latitude cross-

ing. The 90° or 270° azimuth line crossing time can be determined by ob-

serving the radar or tri-helix position indicators.

6.6. 3 All items, as follows, will be reported by voice as soon as feasi-
ble and all times will be reported in system time:

Programmer period setting (in steps and seconds) from telem-
etry data

Reset monitor signal initiation and termination (system time)

Position of increase/decrease switch from telemetry data

Commands transmitted

e. Command verifications received

Change in programmer settings as a result of commands sent

Position of re-entry selector

Beacon and telemetry turn-on and turn-off.
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The above items also will be included in reports following pass completion.

6.6.4 At the conclusion of the tracking operation, each station will trans-
mit the following via the 60-wpm teletype: (1) a performance summary de-
scribing the quality of operation of various station equipments, and (2) a
command summary giving commands transmitted, verifications received,
time of crossing, Reeves orbital parameters, and a Doppler calibration
report. Format and procedures for these reports are given in Discoverer
System Procedures, LMSD-420505. Any of the above information may be
transmitted via the 100-wpm teletype at the discretion of the STC.

6;7 RE-ENTRY TELEMETRY SHIP

6.7.1 The Re-entry Telemetry Ship, Pvt. Joe E. Mann,  may be stationed
directly under the Discoverer Satellite on nominal orbit Pass 17 to provide
a continuous Agena vehicle and recovery capsule telemetry record during
satellite reorientation, capsule separation, and the initial re-entry trajec-
tory. On other flights, it may be used south of Hawaii to provide telemetry
coverage in the event the re-entry is not nominal. The position of this ship
will be specified in Appendix A.

6. 7.2 The Pvt. Joe E. Mann will be on station at T + 3 hours and ready
to relocate as orbit tracking information is obtained and converted into an
ephemeris prediction for the recovery pass. Expected deviations in the
longitude at which the satellite will cross the ship station latitude will be
given to the HCC by the STC. The FUR representative in the HCC will then
direct the ship to relocate as necessary to the closest point possible under
the predicted satellite path. Finer revisions will be issued as orbit predic-
tion accuracy increases.

6-12
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6. 7. 3 During active passes, the  Pvt. Joe E. Mann  will receive acquisition

messages, track the satellite to the maadmum extent possible, and reduce

orbital programmer data and other data that will be observed during the

recovery pass. Data as described later will be reported to provide all

available information on the re-entry operations.

6-13
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SECTION .7
RECOVERY OPERATIONS

7. 1 GENERAL

7. 1. 1 A primary objective of this program is the recovery of a re-entry
capsule ejected from orbit on the scheduled recovery pass. The recovery
capsule will be placed on a re-entry trajectory, shown in Figure A7-1 of
Appendix A by a programmed retro rocket firing. Programmed parachute
deployment will slow capsule descent rate. Activation of recovery aids
will enable capsule detection for air recovery by specially equipped . aircraft.

7. 1. 2 On the pass preceding the recovery pass, orbital programmer cor-
rection commands will be transmitted to the vehicle to refine the timing of
the re-entry sequence to place the recovery capsule within a predetermined
area in which the recovery force is operating. The correction commands
will be based on data received from the vehicle on the second pass preceding
the recovery pass. Acquisition aids contained within the capsule will aid
both air and surface craft to acquire the capsule during re-entry. Coordin-
ates of the center of the initial predicted impact area along with other perti-
nent recovery data are listed in Table A2-1 of Appendix A. The time sequence
of recovery operations is shown in Figure 7-1. Figure A7-2, Surface Ship

Deployment, of Appendix A presents a positioning plan for the surface ships
taking part in the recovery operations. Additional figures needed to further
describe the recovery effort on a particular flight will be included in Appen-
dix A, the tab for that flight.

7. 1. 3 Detailed recovery operating procedures are contained in the  Standard
Operating Procedures for the Hawaiian Control Centers LMSD-418613/61-45,
and the  Recovery Test Directive, LMSD-90270. Recovery capsule disposi-
tion instructions are provided by the current AFBMD Implementation Plan.

7-1
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7. 1.4 Deviations of detailed procedures from general procedures contained
herein must have the approval of the STC.

7.2 ESTIMATED TIME OF PARACHUTE DEPLOYMENT (ETPD)

7.2. 1 The estimated time of parachute deployment (ETPD) is nominally
T + 26.6 hours.

7. 3 PRERECOVERY OPERATIONS

7. 3. 1 Final confirmation of the flight date will be disseminated by the
6594th Test Wing (Satellite) (ARDC) on or before seven days- prior to launch.
The message will contain a prediction of the recovery area location. Re-
covery operations will begin by notification of all supporting forces by the
6594th Recovery Control Group and arrangement for the assignment of the
elements in the Hawaiian area listed in Paragraph 3. 6.2. Elements in the
continental United States will be notified by the 6594th Test Wing in Sunnyvale.

7. 3. 2 Equipment preparation and checkout will be monitored, and satisfac-
tory reports will be obtained for the following:

Aircraft
All radar (airborne and shipborne)
VHF/HT radios (airborne and shipborne)
Beacon receivers (airborne and shipborne)
Navigation equipment (airborne and shipborne)
HCC communication and other equipment

g. Recovery equipment

7. 3. 3 Weather forecasts for the Hawaiian area and the recovery area will
be monitored starting at X-7 days. Forecasts will be transmitted to the
STC at T-24 hours, and every six hours thereafter until recovery, except
that the T=0 report will be given at T-2 hours to allow for prelaunch deci-
sion on weather. Aerial reconnaissance will provide weather information

7-3
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from the recovery area as described in the Ninth Weather Group Mission 

Directive ' for Reconnaissance Support of Project 117L,  dated 14 November
1958, and subsequent addenda. The recovery ships will report to Fleet
Weather Central. The Haiti Victory  submits Rawinsondes at 0000 and 1200
hours GMT daily. The Haiti Victory and the  Dalton Victory  submit surface
observations every 3 hours commencing at 1200 GMT.

7. 3.4 A Recovery Ebrce briefing of all surface forces will be conducted on
approximately X-2 day and a briefing of all aircraft forces on approximately
X-1 day in order to provide:

Predicted impact area
Predicted time of parachute deployment
Force deployment schedules and positions
Communication procedures
Predicted weather conditions
Search plans and flight patterns

g. Emergency procedures.

7. 3. 5 Ships will depart with sufficient time to reach initial deployment
positions by T+4 hours. Approximate locations of the ship deployment
stations are listed in Table AZ-1 of Appendix A for a nominal flight trajec-
tory.

7. 3. 6 The PAC will evaluate the tracking data after launch and will provide
a revised impact location as soon as possible. The HCC will command
redeployment of ships concurrently. By T+17 hours, the computer will
calculate a further revised impact location and revised deployment positions
will be established by the HCC. The predicted impact area covers 60 nm
crossrange by 200 urndownrange.

7. 3. 7 A preflight briefing of all aircraft crews will be conducted by the
Recovery Test Controller and the Recovery Test Director approximately
three hours before dispatching the aircraft providing the refined deployment

LOCKHEED AIRCRAFT CORPORATION
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area, predicted parachute deployment time, impact location, latest weather
conditions, and a general review of operations detailing any revision of
plans since the general briefing.

7. 3.8 The RC-121 aircraft will depart for the recovery area so as to be on
station approximately three hours before ETPD. An HCC representative,
designated ""On-the-Scene Test Controller, " will be aboard the Command
RC-121 and will conduct the recovery operation. The C-1193 aircraft will
depart at a time so they will be at their designated locations one hour before
ETPD. Communication and time checks over established UHF frequencies
will be conducted between the Command RC-121 and the surface ships as
they rendesvous prior to assuming their assigned positions. Search flight
patterns will be designated by the HCC and will provide a straight flight
path for the RC-121 aircraft from ETPD -10 minutes to ETPD +20 minutes.
Locations of aircraft in the recovery area will be specified by the HCC,
depending upon the number of aircraft available.

SECRET
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7. 3. 9 Operating on an "as available" basis from MAR, two WV-2 aircraft
will be used in the recovery operation and, if their assigned recovery loca-
tions permit, will complete a search for interference in the recovery area
by ETPD-30 minutes. All frequency transmissions which might interfere
with recovery operations will be position pldtted and reported to the Com-
mand RC-121. At ETPD-15 minutes, the WV-2 aircraft will be positioned
at their assigned locations to receive and record the capsule beacon and
telemetry signals during the descent trajectory. Signal acquisitions, fre-
quencies, and bearings will be reported immediately to the Command RC-121.

7. 3. 10 A later revision of the impact location will be given to the HCC by
the STC following computer evaluation of the data from the second pass pre-
ceding the recovery pass. The final prediction will be made by the computer
at the end of the pass preceding the recovery pa.ss based on the final timer
setting, and will be given to the HCC for final instructions to the recovery
forces.

7-5
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7.3. 11 In the event of no acquisition on capsule re-entry, the computer
will utilise tracking data from the recovery pass to establish the most prob-
able impact area.

7. 3. 12 The HCC will be notified by the tracking stations of all data which
would indicate successful or unsuccessful separation operations. Beacon
and telemetry turn-off over Hawaii on the recovery pass will also be re-

ported to indicate passage of the re-entry phase in the program tape.

7. 3. 13 The Re-entry Telemetry Ship,..ed,Tstsrd,Manna will put to sea
with sufficient time to arrive on station not later than T+3 hours. Communi-
cations checks from sailing time to T-24 hours will be accomplished daily
with the VCC at 1830 and 2300 hours GMT and with KTS or HCC (whichever
is closer) at 1800 and 2330 hours GMT. The equipment status reliort will
be given during the 1800 and 1830 GMT contacts, and the ship's position;
weather, and equipment status reports will be given during the 2300 and
2330 GMT contacts. The KTS or HCC will include the ship's equipment
status report, weather, and position with its own scheduled station status
reports.

After T-24 hours, the ship will report the ships position, weather, and
equipment status to the VCC at T-20, T-14. 5, T-11. 5, and T-3. 5 hours,
and to KTS or HCC at T-19. 5, T-6, T-3, T-0.5, T+6, T+12, T+18, and
T+24 hours.

Prior to launch, the ship and KTS or HCC will maintain radio silence from
T ..6 hours until T+30 minutes except for communication checks at T-6, T-3,
and T-0. 5 hours. Following launch, the KTS or HCC and the Pvt. .Toe E. 

Mann  will maintain radio silence during active satellite passes over the
YTS. Radio silence will also be maintained during active satellite passes
oyez the ship. Following recovery, the communications will revert to the
prelaunch daily schedule.
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7. 3. 14 The following SSB frequencies will be used for ship-to-shore com-
anmications.

	

KTS or HCC/	 VCC/
Pvt. Joe. E. Mann	 Pvt. Joe. E. Mann 

In port and first day out 	 17622.5 kc	 6741 kc
Second day out and beyond	 11214.0 kc	 11214 kc

7. 3. 15 Before crossing the 145° meridian, communication with the Cap-
tain of the eyt. Joe E. Mann will be made through PMR Headquarters at
Pt. Mugu; after the ship crosses the 145° meridian, communication will
be through the PMR 'representative at the HCC. This communication chan-
nel will be used to request changes in the on-station location of the ship
and movement of the ship for the data pickup.

7. 4 RECOVERY OPERATIONS, POST RECOVERY OPERATIONS

7.4. 1 Major changes to the recovery operations and the post recovery
operations planned for Discoverer XII resulted from the decision to fly a
diagnostic capsule and increase the detection capability of the Recovery
Force. The Recovery ForCe configuration for subsequent flights may be
revised again as significant new data are obtained. Therefore, the re-
covery operations and the post recovery operations sections have been
removed from the basic text and will be included in Appendix A for each
flight.
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sEcnom 8
REA1.4116 DATA REQUIREMENTS

8. 1 GENERAL

8.1.1 "Real time" is defined as "occurring during the active portion of a
pass". A real-time record is a permanent record generated during the
active portion of a pass and a real-time readout is information read during
the active portion of a pass. A real-time record does not necessarily have
to be read in real time.

8.1.2 Reporting of real-time readout information to the STC during a pass
will generally be by voice while reporting of readout information to the STC
after a pass will generally be by 60-wpm teletype. Commutated channel
quantities reported by voice or 60-wpm teletype will be given in percent
voltage with the zero calibrate signal defined as zero percent and the plus
calibrate signal defined as 100 percent. Continuous channel quantities will
be referenced to frequency bandwidth (*7-1/2 percent).

8.1.3 Efficient utilization of vehicle command capabilities requires the
real-time readout of essential flight parameters on a first priority basis for
evaluation by STC personnel. Other flight data are required in real time to
determine events useful in the recovery effort and to monitor critical payload
functions.

8.2 DETAILED REQUIREMENTS

8. 2.1 Table A8-1 of Appendix A defines the real-time data readout and re-
porting requirements for ascent, orbit, and re-entry. Each measurement
required is shown together with its channel number, priority, effective pass
numbers, the tracking station or telemetry ship from which readout is
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expected, the time readout is required, and applicable notes. Telemetry
magnetic tape recorder channel allocations are presented in Table 9-1.
Changes to this table for each flight (required, for example, if two capsule
telemetry transmitters are used) and the detailed requirements for recording
and/or displaying real-time data on specific equipment at each station will
be specified in an Interdepartmental Communication (IDC) or TWX to all sta-
tions by LMSD 61-44 (SY) not later than five days prior to flight.

8. 2.2 Payload functions, listed in Table A8-1 of Appendix A and trans-
mitted in the form of wave trains at predetermined intervals on continuous
channels, will be monitored during flights on which an AET payload is
carried. A qualitative comparison of these wave:train forms shown in Fig-
ure A8- 2 is required together with the system time of initiation and termina-

tion of the series of pulses.

8. 2. 3 The payload function selector setting at launch is listed in Table A2-I
for flights on which an AET payload is carried. In flight, the setting is
transmitted from the vehicle in four-bit Gray code form on a commutated
channel specified in Table A8-1. This channel will not be decommutated.
The selector setting readout will be obtained by observation of the commu-
tated wave train presentation on an oscMograph/Datarits record, a visi-
corder record, or an oscilloscope screen. Figure 8-1 illustrates how the
commutated wave train is converted to the Gray code and then to the payload
function selector setting. The four Gray code bits are located between the
plus calibrate signal and the one-half calibrate signal and the bits are sep-
arated from each other by a zero calibrate signal. The one-half calibrate
signal is followed by a zero calibrate signal and the sync pulse. A "0" Gray
code bit is indicated by a 1-volt signal and a "1" Gray code bit is indicated
by a 4-volt signal. The least significant bit occurs first on the oscillograph
record following the calibrate pulse signal. The table in Figure 8-1 for con-
verting the Gray code to the payload function selector setting should be used
with caution since the least significant bit is the last digit in each Gray code
number listed. The Gray code readout, with the moat significant digit first
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and the corresponding payload function , selector setting; will be reported

verbally to the STC during each pass. This will be transmitted to the STC

over the 60-wpm teletype at the end of the command summary following each

pass by all stations except MTS.
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This section specifies details of the test data and reports required during
the launch, orbit, and recovery phases of a flight to supplement the general
information published in Section 7 of the DTO, LMSD-445725. Similar de-
tails of the launch phase of a flight are also published in the FTD.

9.1 GENERAL

9.1.1 Recording of Teat Data

Telemetry magnetic tape recorder channel allocations are presented in
Tables 9-1 and 9-1A. Changes to these tables for each flight (required, for
example, if two capsule telemetry transmitters are used) and the detailed
requirements for recording and/or displaying real-time data on specific
equipment at each station will be specified in an IDC or TWX to all stations
by LMSD 61-44 (SV) not later than five days prior to flight.

9.1.2 Handling of Test Data 

Every effort will be made to deliver the required test data within the time
specified. Deviations due to conditions which occur during or after the con-
duct of the flight will be coordinated with LMSD 61-44 (SV). All test data
will be correlated with LMSD system time, accompanied by appropriate
calibrations, and annotated to facilitate identification and interpretation.. The
date, test number, source of data, and content must be included with each
item.

Each data shipment will be accompanied by an inventory of all items included.
A special heavy canvas mail bag and combination security lock provided by

9-1
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LMSD 61-44 (SV) will be used to transport the required test data. All data
sent to LMSD (SV) will be addressed to:

Lockheed Aircraft Corporation
Missiles and Space Division
Satellite Test Center, Building 171
Attention: L. F. Morgan, 61-44
Post Office Box 504
Sunnyvale, California

9. 1.3 Communications 

A magnetic tape recording of all voice link communications will be made at
the STC during the launch and orbital phases of a flight. System time will be
recorded on the tape at intervals no longer than 30 minutes to permit corre-
lation of information. One copy of these recordings will be available to
LMSD 61-44 (SV) and the STWG (SV) at all times.

One copy of all 60-wpm teletype communications received at the STC during
countdown, launch, active orbit, and recovery operations will be furnished
to the 6594th Teat Wing (Satellite) (ARDC) and LMSD 61-44 (SV) immediately
following launch and each pass.

9.2 LAUNCH TEST DATA

9.2.1 Specific test data and reports required of the VCC, VT$, MTS, and
the Downrange Telemetry Ship are listed in Section 7 of the DTO, LMSD-
445725, and the FTD. These requirements will be coordinated with the
various range agencies by the FTWG (VAFB).

9.3 ORBITAL TEST DATA

9.3.1 The following Discoverer Satellite orbital test data obtained during
each period of contact will be transmitted to LMSD (SV) by the tracking
stations, and where appropriate, by the Recovery Telemetry Ship in accord-
ance with the schedule presented in Table 9-2:

LOCKHEED AIRCRAFT CORPORATION
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Original magnetic tape records of telemetered data (a duplicate
is made for retention by the station)
Real-time analog records of telemetered data
VERLORT radar tracking data; 6- and 100-channel. Brush
recorder records
Radar, telemetry tracker, and Doppler punched paper tapes
Radar, telemetry, and Doppler signal strength records
Plotting board charts of radar and telemetry tracking data.

9.3. 2 All ground stations and ships will send command summaries and
performance summaries to the STC and PAC via 60-wpm teletype.following
each pass, as specified in Discoverer System Procedures, LMSD-420505.

Ground station and ship personnel will include the data tape log, real-time
analog record setup sheets, and the pass summary log with data shipped to
LMSD 61-44 (SV). A station operation log shall be included in the Tracking
Station Operation Report TWX• sent 24 hours after termination of operations.
The pass summary log summarises data obtained during each pass and the
station operation log is a chronological summary of station events during a
flight. Data tape log forms and pass summary log forms will be furnished
by LMSD 61-44 (SV).

9.3.3 Selected magnetic tape records of telemetered data will be used by
LMSD Data Services, 59-13 (SV), for preparation of Task Force kits
(preliminary) and Quick-Look kits (finail) of analog or digital data with cali-
brations. At least one pass per group of consecutive active passes will be
reduced. Task Force data will be available for distribution within 24 hours
after tape arrival and the Quick- Look data will be available within five days
after tape arrival.

One copy of the Task Force data and seven copies of the Quick-Look data
will be delivered to LMSD 61-44 (SV). The following distiibution of the
Quick-Look data will be made:

9-8
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FTWG (VAFB)	 1 copy
LMSD (SV)	 2 copies
LMSD (VAFB)	 2 copies
LMSD (KTS)	 1 copy
LMSD (FITS)	 1 copy

9.3.4' Raw tracking data received by 100-wpm teletype at the PAC will be
tabulated in polar coordinates, correlated with LMSD system time, and
annotated with pass number, data source, and mode of tracking station
operation.

A computed ephemeris will be compiled immediately after each pass and will
be followed by smoothed and extrapolated data as soon as practicable. When
the original punched paper tapes are received from the tracldng stations,
these data will be compared to the transmitted teletype, data to determine in-
formation lost in the real-time transmission process. If necessary, the
ephemeris data will be revised at this time.

Two copies of ephemeris data will be prepared for LMSD 61-44 (SV), and
two copies of ephemeris data will be delivered to the 6594th Test Wing
(Satellite) (ARDC).

9.4 RECOVERY TEST DATA

9.4.1 AU telemetered and tracking data requirements listed in Paragraph
9.3, Orbital Test Data, are applicable for the recovery pass. In addition,
recording of data telemetered from the capsule and tracking of the capsule
after separation are required. The requirements for recording and handling
the capsule data are the same as for Discoverer Satellite telemetered apd
tracking data.

Each of the Recovery Force surface ships and the WV-2 aircraft (if avail-
able ) will record the capsule telemetered data and send the data tapes to
LMSD 61-44 (SV) expeditiously.

9-9
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9.4. 2 The Recovery Force and HCC test data categories listed in Section 7
of the DTO are discussed below. These data will be transmitted to LMSD
61-44 (SV) within 48 hours after termination of recovery operations. Log
sheets for recording the required recovery test data will be furnished by
LMSD 61-44 (SV).

9.4. 3 The following data will be recorded at the time of recovery initiation:

Surface and upper air weather conditions in the recovery area
Recovery Force deployment

c. Status of communications.

9.4.4 The following data pertaining to the performance of the acquisition
aids will be recorded:

RC-121 aircraft and surface ship radar logs (chaff and sil-
vered parachute acquisition and tracking data): •
C-119 aircraft and surface ship Da logs (beacon acquisition
and homing data)
WV-2 aircraft (if available) information on capsule beacon pulse
width, pulse repetition frequency, and frequency stability
Aircraft and surface ship visual logs (parachute, rescue light,
and capsule acquisition data)
Rate of descent and impact location data.

9. 4. 5 The following data will be recorded for each unsuccesdful capsule
pickup attempt and for capsule recovery:

Identification of aircraft or surface vessel making capsule
pickup effort
Time of day
Capsule altitude at visual sighting and on contact
Condition of parachute before pickup
Capsule and parachute motion before contact
Cable payout if recovered in the air

9-10
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Contacts, if any, with air pick-up poles, pick-up cables, air-
craft fuselage, surface ship's hull, grappling hooks, or sharks

h. Observed operational status of rescue light and beacon trans-
mitter.

9.4.6 The following data will be recorded after capsule recovery on com-
pletion of a preliminary examination of the capsule:

Extent of capsule damage
Condition of parachute

c. Condition of water seals

9.4.7 TheThe following recovery operational data are also required:

A detailed time correlated log of Recovery Force deployment
maintained at the HCC from the time of recovery initiation to
the termination of recovery operations. Pictorial coverage
of the status boards will be included.
Tape recordings of radio communications made at the HCC,
aboard the lead and one other RC-121 aircraft, abord the
recovery surface ships, and aboard the WV-2 aircraft (if
available)
Two copies of all photographic coverage. Still pictures of all
significant items of equipment, including the capsule and para-
chute after their recovery and return to the HCC, will be made
by Air Force photographers. Photographic coverage of the re-
covery sequence will be provided by Air Force photographers,
using hand-held 16mm cameras at 32 frames per second or
Fastair cameras providing 300-frames-per-second coverage in

• aircraft equipped with the necessary mounting fixtures. APS-20
radar scope pictures will be obtained on all RC-121 aircraft.
Oscilloscope pictures of the capsule beacon signals will be ob-
tained on the WV-2 aircraft (if available). All film must be
properly identified by title board leader.

4. Routine logs maintained by the recovery aircraft, surface ships,
and WV-2 aircraft (if available).

9.5 TEST REPORTS

Test reports required for official distribution are summarized in Table 9-3.
Each of these reports is listed below with comments 'on the content if neces-
sary.
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9. 5. 1 Launch Phase Reports

Commentary onon Launch 
Flash Launch Report. This TWX will briefly describe.the
launch operations and results.
Follow-On Launch Report. This TWX will contain a more
complete description of launch operations and results after a
review of preliminary launch data.
Launch Pad Damage Report. This published report will docu-
ment the damage which occurred at the launch pad.
Final Launch Report. This published report will contain the
FTWG evaluation of the launch *operations and results and per-
tinent launch data.

9.5. 2 Discoverer. Booster (Thor) Performance Reports

Douglas Quick-Look Report. This TWX will contain the results
of a preliminary 'review of Discoverer Booster launch data of
Santa Monica with particular emphasis upon indicated problem
areas.
Final Douglas Flight Test Report. This published report will
contain an analysis of booster equipment operation and perform-
ance during countdown, launch, and flight. Possible modifica-
tion of equipment, plans, or procedures on future tests will be
discussed.

9.5.3 Recovery Phase Reports

Commentary on Recovery Operations 
Flash Recovery Report. This TWX will briefly describe the
recovery operations and results.
Recovery Force Operation Reports. Each major contingent of
the Recovery Force will prepare a written report describing
the operation of equipment, procedures used, and pertinent
observations. These reports will be used by the HCC in pre-.paring the Preliminary Recovery Test Report.
Preliminary Recovery Test Report. This published report
contains a preliminary summary at recovery operations and
results, and includes the operation reports received from each
major contingent of the Recovery Force.

9-14
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9.5.4 Discoverer System Flight Reports

One-Hour Report. This letter will contain a brief description
of launch and orbit injection, and the major events and orbital
status.
Three-Hour Report. This letter will contain a brief description
of the flight after Pass 1 tracking data is available.
Preliminary Flight Information Report. This letter will contain
information on flight operations and results based on the Flash
Launch Report and the latest reports from the tracking stations.
Preliminary System Test Report. This published report will
contain a preliminary summary of test results and will include
discussions of overall system performance, vehicle perform-
ance, problems encountered, test conduct, and whether objec-
tives were or were not achieved. It will be based on the system
quick-look evaluation at Sunnyvale, the Follow-On Launch Report,
the Douglas Quick-Look Report, and internal LMSD reports
from the STC, the Development Division, and the tracking sta-
tions.
-r stem Test Evaluation and Performance Analysis Report. 
This published report will contain a complete documetion of
the flight, teat data, and a final operational evaluation of over-
all system performance. An analysis of all factors pertaining
to possible refinement of hardware or test procedures and
specific recommendations regarding possible program redirec-
tion will be included.
Tracking Station Operation Reports. Each tracking station will
prepare a TWX reporting on the operation of station equipment.
It will include a summary of station performance during launch
and all active passes, and a discussion of any problem areas
encountered. These reports will be used by the STC in prepar-
ing the STC Operation Report.

g. STC Operation Report. This letter contains a suraraary of STC
operations and includes the equipment malfunction reports, pass
summary reports, and post test reports received from the track-
ing stations.

9. 6 SIXTY-WPM:TELETYPE.REPORTS REQUIRED BY THE STC

9.6.1 The STC requires that area weather forecast reports, winds aloft
reports, Recovery Force status reports, discrepancy surozaa,ry reports, and
telemetry ship position, weather, and status reports be sent at specific times
via 60-gym teletype. Ths station or ship from which each of these reports

9-15

LOCKHEED AIRCRAFT CORPORATION SECRET MISSILES end SPACE DIVISION



LMSD-445720
Revised Page
20 May 1960

is required and the time at which the report is to be sent are summarized in
Table 9-4 for the period from T-48 to T+24 hours.

9.6.2 Additional 60-wpm teletype reports required and comments on the
requirements of Table 9-4 are listed below:

a. Weather Reports 
All VCC weather forecasts are to cover the launch and
King County areas and are to be valid for T-1 to 74 .6 hours.
All HCC weather forecasts are to cover the HTS area, valid
for T-0 to T+27 hours, and the predicted impact,
Pvt. Joe E. Mann, Johnston Island, Hickam APIS, and Hilo
areas, valid for T+24 to 7+40 hours.

(3) VCC winds aloft reports are to be based on soundings at
T-12 and T-6 hours

b. Telemetry Ship Reports 
Requirements for the period from T-24 to T+24 hours are
summarised in Table 9-4.
Requirements from sailing time to T-24 hours, and from
data pickup or recovery operations until the ship returns to
port are presented below. These reports are required from
the telemetry ships every working day. The Pvt. Joe E. Mann
will report, as indicated, to KTS or HCC (whichever is
closer).
Time

(GMT) Ship Report To
1630 KC Status VCC
1800 JM Status KTS or HCC
1830 3M Status VCC
2230 KC Position, Weather, Status VCC
2300 JM Position, Weather, Status VCC
2330 3M Position, Weather, Status KTS or HCC

(3) The King County is to send ship position, weather, and status
reports at T+1, T+4, and every four hours thereafter until
notified that the data pick-up aircraft has been dispatched.
Subsequent to aircraft launching, the  King_ County will main-
tain hourly contact on the hour with the VCC to report air-
craft progress (if known), ship position, weather, and status.

c. Station Status Reports. Equipment status reports are required
from the VTS, MTS, KTS, PITS, and the VCC between 2000 and
2100 hours GMT for each working day between operations. Dis-
crepancy stuxunaries are required immediately following a
change in station status.
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Tolle 9.4
60•19PM TELETYPE REPORTS REQUIRED BY THE STC  

T-4B TO +24 HOURS  

TIME
(HOURS)

AREA WEATHER
FORECAST

RECOVERY
FORCE STATUS

DISCREPANCY
SUMMARY

WINDS
ALOFT

RELAY T/M
SHIP POSITION,

WEATHER, AND STATUS

FROM VIA

1-48:00 VCC
1-24:00 VCC HCC VCC KC VCC

HCC KTS
MIS
VTS
HIS

T-20:30 KC VCC
T-20:00 JM VCC
T-19:30 JM KTS or HCC*
T-15:30 KC VCC
T-14:30 JM VCC
T-12:00 VCC HOC KC VCC

HCC
T-11:30 -1M VCC
T-09:00
T-06:00 VCC HCC VCC KC VCC

HCC - KTS JM KTS or HCC*
MIS
VTS
NTS

T-04:00 - VCC
KTS
MIS
YTS
HTS

T-03:30 JM VCC
T-03:00 VCC VCC JM KTS or HCC*
T-02:00 HCC HCC KC VCC
T-01:00 VCC
T-00:30 JM KM or HCC*

KC VCC
T+06:00 HCC HCC • .*I KTS or HCC*
T+12:00 HCC HCC JM KTS or HCC*
T+18:00 HCC HCC JAI ' KTS or HCC*
1+24:00  HCC HCC JAI KTS or HCC*

* The fvt. .1.. E. Mom will repen re KTS HCC (whichever is Glow)
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FOREWORD

The basic System Test Directive LMSD-445720, purposely omitted de-
tailed variable flight to flight data but contains information of a per-
manent nature applicable to all flights of the Initial Discoverer series.
Detailed data and directives are presented in this Appendix for the
Agena 1052/Thor 218 combination and are applicable to this configura-
tion only.

Engineering and procedural changes pertinent to the Agena 1052/Thor'
218 combination are summarised as follows:

Annette Tracking Station operations have been discontinued
The Discoverer Control Center (DCC) has been redesignated
the Satellite Test Center (STC)
Changed recovery capsule acquisition transmitter frequency
from 232.4* 10 me to 235.0 * 12 my
Revised downrange telemetry ship data air pickup operation

e. Added alternate re-entry initiation circuitry in the Agena
vehicle which will provide ground capability of selective
capsule re-entry on either Pass 15, 16, 17, or 18

f . Changed the adjustment range of the orbital programmer
from 84.0 - 100.5 minutes to 89.6 - 107. 2 minutes.
Added APL Doppler acquisition transmitter and tracking
lights.
The Space Technology Lab. tracking station at South Point,
Hawaii, will be employed during the recovery operation..

A-1-3
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APPENDIX A
SUPPLEMENTAL TEST INFORMATION

Al GENERAL

A1. 1 This section contains descriptive material which supplements the
text of the general STD for this flight only. Material presented herein
may also correct or supersede material in the general STD for this
flight only if necessary. General STD changes of a permanent nature
will be affected by replacement pages in the main text at the earliest
possible date. Reference will Rat be made to this Appendix for cubes-
quent flight operations. The following material is divided into general
sections, with parenthetical references to relative paragraphs in the
main text provided where beneficial.

AZ CONFIGURATION

AZ. 1 Annette Tracking Station

AZ. 1. 1 Annette Tracking Station operations have been discontinued. AU
references to ATS in the general STD text will be disregarded.

AZ. 1. 2 Kodiak Tracking Station will be prime station on all passes within
range which would have been prime passes for ATS.

AZ. 2 Re-entry TIM Ship

A2.2.1 The Re-entry Telemetry Ship, Pvt. Joe E. Mann, will nominally
be stationed at 39° 35' N latitude and 161° 45 ' W longitude, directly under
the satellite on nominal orbit Pass 17, to provide a continuous Discoverer

A-1-4
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vehicle and recovery capsule telemetry record during vehicle reorientation,
capsule separation., and the Initial re-entry trajectory. The Pvt. Joe E.
Mann will have the equipment listed in Paragraph 3.5. 1.

A2.2. 2 A Discoverer transmission frequency, 228. 2 mc, has been
added for telemetering of re-entry capsule function tell-tales and capsule
environment data. The recovery capsule acquisition transmitter fre-
quency has been changed from 232.4 * 10 mc to 235.0 f 12 mc. (See
Paragraph 3. 8. I)

AZ. 3 Communications

A2. 3. 1 A SSB radio and compleMentary teletype equipment has been pro-
vided at KTS to provide a positive Discoverer communication link to the
Pvt. Joe E. Mann  on station.,

A2.4 The  King County will replace the Pvt. Joe E. Mann as the launch
downrange T/M Ship for this operation. The King County will have the
following equipment aboard:

Two tape recorders for T/M data
Doppler data receiving and recording equipment similar
to that used by other tracking stations
SSB radio for ship to VCC communication
Air pickup equipment for air snatch of magnetic tape data

e. Two 6-pen recorders
f . Teletype equipment

Two single helix antennas
T/M receiving equipment

i . UHF radio for ship-to-aircraft communication.

A-1-5
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A3 PRE-LAUNCH OPERATIONS

A3. 1 Re-entry T/M Ship

A3. 1. 1 The re-entry TIM ship, Pvt. Joe E. Mann, will put to sea with
sufficient time to arrive on station not later than T + 3 hours. Commu-
nications checks will be accomplished with the VCC daily at 1600 and
2130 GMT (0800 and 1330 PST). Communications checks with KTS will
be scheduled daily at 1800 and 2330 GMT (0800 and 1330 AST) with the
equipment status report given during the 1800 GMT contact and with the
ship's position, weather, and equipment status reports given during the
2330 GMT contact. The KTS will include the ship's equipment status
report, weather, and position with its own scheduled station status
reports. Beginning at T - 24 hours, the ship's SSB radio will be
manned continuously and accomplish communication checks with the
VCC at T-23. 5, 18. 5, 14. 5, and 10.5 hours, and with KTS, at T - 25.
18, 14, and 10 hours. From T.- 6 hours until T + 30 minutes, KTS
and Pvt. Joe E. Mann  willremain silent except for a communication
check between the Pvt. Joe E. Mann  and Kodiak at T - 30 minutes.
Complete radio transmitter silence will be maintained on all ship
equipment by the Pvt. Joe E. Mann for the duration of the active track
on those passes during which the Pvt. Joe  E. Mann is participating in
active orbit operations.

A3. 1. 2 The following SSB radio frequencies will be used for ship-to-
shore communications:

VCC/Pvt. Joe E. Mann	 Kodiak/Pvt. Joe E. Mann

6741 KC In port and first day out	 17622. 5 KC
11214 KC Second day out and beyond	 11214.0 KC

A-1- 6
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A3.1.3 Before crossing the 145° meridian communications with the

Captain of the Pvt. Joe E. Mann will be made through PMR Headquarters

at Pt. Mugu and after the ship crosses the 145° meridian. through the

PMR representative at the HCC. This communications channel will be

used to request changes in the on-station location of the ship and move-

ment of the ship for the data pickup if made by aircraft from Hawaii.

A-1-7
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A4 LAUNCH OPERATIONS

•

A4. 1 Downrange Telemetry Ship Data Air Pickup Operation (Replaces
Paragraphs 5. 6. 1 through 5. 6. 3 of General STD)

A4. 1. 1 A specially fitted Air Force pick-up aircraft will be stationed
at Edwards APB until dispatched by the 6594th Test Wing. Orders to
depart on the pick-up mission will be given only by the Air Force Test
Controller or his designated representative. The 6594th Test Wing will
notify the 11th Naval District of the scheduled launch date, and obtain
clearance for the data pick-up aircraft through W-291.

A4 1. 2 If the launch is early enough to allow a daylight pick-up, the
data pick-up mission will be flown the day of the launch. Otherwise,
the pick-up will be scheduled for the following morning with the air-
craft departure timed to effect a rendezvous with the telemetry ship
shortly after sunrise.

A4. 1. 3 If possible, the data pick-up aircraft will return the telemetry
tapes to Moffett Naval Air Station where they will be picked up by an
authorized Lockheed representative. If, due to weather or fuel limita-
tions, delivery to Moffett is impossible, the tapes will be delivered to
Vandenberg Air Force Base where they will be picked up by a 6594th
Test Wing aircraft and delivered to Moffett.

A4. 1.4 Position reporting of the data pick-up aircraft will be accom-
plished by standard Air Force procedures through McClellan Overseas
Airways, and relayed to the STC. When in the immediate area of the
ship, and for pick-up operations, the assigned UHF frequencies will be
utilized.
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KING COUNTY	 JOE E. MANN    

301.. 8 Primary
338.0 Secondary

351. 3 Primary
347. 1 Secondary
383.6 Tertiary

A5 ORBIT OPERATIONS •

A5. 1 Alternate Recovery Selector

A5. 1. 1 The Agana vehicle will be equipped with an alternate re-entry
initiation circuit which will provide re-entry on Passes 15, 16 or 18
depending upon the time of transmission of the alternate ground command.
Commands 5 and 6, which are used for making engine firing corrections
during the ascent phase, will provide control of the re-entry selection
during the re-entry phase. Separation will be programmed at the same
latitude as is provided by the normal re-entry on Pass 17.

AS. 1. 2 If neither Command 5 or 6 is sent, normal re-entry will occur
on Pass 17.

A5. 1. 3 Transmission of Command 5 will select the alternate recovery
sequence at any time following the launch injection phase. Re-entry will
occur on Pass 15 if Command 5 is transmitted before the separation ini-
tiation point on that pass, on Pass 16 if the cornmand is sent between
the separation point on Passes 15 and 16, and on Pass 18 if Command
5 is transmitted between Passes 16 and 17.

A5. 1. 4 Issuance of Command 6 will select the normal re-entry circuit
providing re-entry on Pass 17 and will negate Command 5 at any time
unless the re-entry sequence has already been initiated.

A-1-9
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A5. 1.5 Transmission of Commands 5 and 6 will be by Satellite Test
Center (STC) direction only. The STC may direct transmission of
Command 6 on Passes 10, 15, and 16 if desired to assure normal re-
entry initiation, however, this is not necessary since the normal re-
entry segue:ice has been programmed since lift-off. The area between
55° and 30° N latitude should be avoided when transmitting Commands
5 and 6 on Passes 15, 16 or 17 since relay chatter might result in an
inadvertent re-entry initiation if command transmission occurred
coincident with a programmed re-entry initiation on the punched tape.

A5. 1. 6 The table below shows the program tape punch arrangement for
the normal and alternate re-entry initiation circuits. Re-entry is assured
on Pass 18, if it has not occurred earlier, by punches in both channels
on this pass.

Command
No.

Re-entry	 -
Tape

Channel

•- Pass No..
15 16 17 18

6
5

Normal
Alternate X X

X
.

X
X

A5. 1.7 The recovery sequencing position is telemetered on Channel
16-25. A one volt level signal (20% bandwidth) will indicate nominal
re-entry initiation ( Pass 17) while a 4 volt level signal 80% bandwidth)
will indicate alternate re-entry initiation on either Pass 15, 16 or 18,
whichever is the next to occur following the readout. These data will
be read out and reported by YTS on Passes 8 and 15, HTS on Passes
2 and 9. and KTS on Passes 10, 15, 16, and 17.

•
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A5. 2. 1 The adjustment range of the orbital programmer has been
changed from 84.0-100 5.minutes to 89. 6-107. 2. This new range has
been adapted in view of past flightlistory and will accommodate any
orbit period up to 107. 2 minutes without recourse to a lapping technique.
This range can be further extended approximately 1-1/2 minutes in
either direction by arbitrarily shifting the reset point during flight
operations.

A5. 2. 2 Since the orbital programmer was designed to operate within a
range of 84.0-100.5 minutes, it was necessary to expand the punching
of the program on the programmer tape to achieve a 89. 6-107. 2 adjust-
ment range. As a result of this "tape stretching", each ground command
No. 2 (Step) will now change the orbital programmer period by a 10. 67
second increment rather than the previous 10 second time increment.

AS. 2. 3 As a consequence of changing the programmer adjustment
range, the orbital period displayed by the console equipment as a func-
tion of 10 second and 100 second decade switch positions will read low,
and must be increased by a factor of 6. 67%. (Conversely, the actual
period must be multiplied by a factor of 0.9375 to obtain the period indi-

cated in the control console.) However, the true programmer period
will be provided by the motor input frequency, telemetered on Channel 1,
divided into 2, 304,000, which can, be accomplished automatically by
means of a Berkeley Counter.

AS. 2. 4 Conversion tables for converting stepping switch positions ancl
motor input frequencies to orbital programmer period, Tables 2-1 and
2-2 and the first pass timer correction chart, Table A6-2, have been
revised to the new adjustment range. * Console readout of programmer
period in seconds will be artifically low as a result of "tape stretching".
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Therefore, the low, incorrect period, as presented on the console, will be
the numbers in parentheses under the true, correct period numbers in
Table AZ-3. The ratio of the correct period to the low, incorrect period
will be 16/15.

AS. 3 APL Doppler Evaluation

AS. 3.1 An additional acquisition transmitter will be eraployed on Agena
Vehicle 1052 for evaluation purposes. The transmitter will operate con-
tinuously on 162 mc and 216 mc and may be used as an acquisition aid in
the event the CWAT becomes inoperative. LMSD tracking stations will
receive the signals on 162 mc and 216 me on all passes except the re-
covery pass to verify that the transmitter is operative with no attempt
to record any intelligible data. APL Doppler tracking stations will re-
ceive the beacon signals and record Doppler data on teletype tape for
post flight evaluation.

A5. 3.2 A pair of lights will also be installed on Agena Vehicle 1052 and
turned on by the orbital programmer while the satellite is within re-
ception range of Project Space Track and Smithsonian stations equipped
with Baker-Nunn cameras.

AS. 4 Re-entry TIM Ship

A5.4.1 The Pvt. Joe E. Manngy will be on station at T + 3 hours and
ready to relocate as orbit tracking information is obtained and con-
verted into an ephemeris prediction for the 17th pass. Expected de-
viations in the longitude at which the satellite will cross the ships
station latitude will be given to the HCC by the STC. The PMR rep-
resentative in the HCC will then direct the ship to relocate as necessary
to the closest point possible under the predicted satellite path. Finer
revisions will be issued as orbit prediction accuracy increases.

A-1-12  
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A5.4. 2 During Passes 1, 2, 10, and the recovery pass, the Pvt. Joe E. 
Mann will receive acquisition messages, /rack the satellite to the maxi-
mum extent possible and reduce orbital programmer data and all other
available data of that which they will be observing during the recovery
pass. Data as described later will be reported to provide all available
information on the re-entry operations.

A6• RECOVERY PHASE OPERATIONS

A6.1 Weather

Weather forecasts and reports for the re-entry T/M ship area will be in-
cluded with the foiecasts for the recovery area. (See Paragraph 7. 3. 3)

A6. 2 Capsule Re-entry and Recovery Events

The recovery phase will be initiated when the orbital programmer turns
on the SS/D timer south of Alaska during the selected recovery pass. Sig-
nificant events which will occur during the capsule re-entry sequence and
the capsule recovery sequence are listed in the following paragraphs.

A6. 2. 1 Capsule Re-entry Sequence

T-93.5 sec

T-75.5 sec

SS/D timer started
Capsule telemetry oscillator inputs are in
re-entry event position; capsule beacon and
telemetry filaments and oscillators on
Vehicle reorientation started
Capsule beacon and telemetry plates energiied;
transmission will start as soon as the necessary
filament temperatures are reached

A-1-13
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Vehicle reorientation completed
Thrust cone thermal battery and thermal bat-
tery 2A8 activated	 •
Capsule separated from vehicle
Spin rockets fired providing a nominal 60 rpm
spin rate
Retro-rocket fired
Despin rockets fired to reduce spin rate to
5-15 rpm
Thrust cone separation
Capsule telemetry oscillator inputs switched to
recovery events; subca.rrier oscillator for
capsule Channel 7 turned off

T-1.5 sec

T-0 sec
T+1.0 sec

T+2. 25 sec
T+13. 0 sec

T+15.25 sec

A6. 2.2 Capsule Recovery Sequence

T+219 sec

T+328 sec

T+378 sec

T+451 sec

Ionisation layer entered at approximately
350, 000 feet and prevents ground reception
of capsule beacon and telemeter signals
SG switch closes at approximately 186, 000 feet
Timer started
Subcarrier for capsule Channel 7 turned on to
transmit recovery event data
Capsule leaves ionisation layer at approximately
120,000 feet permitting ground reception of cap-
sule beacon and telemeter signals through un-
charred Duriod windows added in the ablative
shell for this purpose
Timer switch closes at approximately 58, 000
feet
Explosive bolts fired

A- 1- 14
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Cutters sever cable
Parachute deploys
Ablative she11 comes off
Radar chaff dispensed, visual aids on.

A6.2. 3 Capsule Telemetry

Capsule telemeter Channels 7 and 8 will measure one set of events dur-
ing the re-entry sequence and another set of events during the recovery
sequence. The oscillator inputs will be switched when the thrust cone
is separated. Channel 9 will measure axial acceleration during both the
re-entry sequence and the recovery sequence. The subcarrier for
Channel 7 will be turned off after thrust cone separation and will be
turned on again at 5G switch closure. Channels 8 and 9 will transmit
data continuously throughout the descent trajectory. Figure A8-1 shows
the voltage levels which indicate that normal re-entry and recovery se-
quences have occurred.

A6. 3 Tracking Station Operations

A6. 3.1 On the selected recovery pass, the tracking stations will re-
ceive the acquisition transmitter signal on 232.4 mc and the TIM on
237. 8 mc, as usual. In addition, one receiver will be tuned to 228.2 mc
to receive re-entry capsule T/M data, and another to 235.0 Inc (with a
*12 ma search scan) for the capsule acquisition transmitter. The cap-
sule acquisition transmitter can be identified by its 1000 cps pulsation.
The transmitter will be on for 34 micro-seconds and off for 965 micro-
seconds. A tabulation of receiving equipment assignments and settings
for the recovery phase of operations is included in Table A7-1.

A6. 3.2 Data to be reported by the stations during the selected recovery
is shown in Table A8-1. Data assigned number one priority should be
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reported by voice at the earliest possible time. In addition, this data
and the lower priority data will be transmitted by 60 -wpm teletype fol-
lowing the pass. Additional details of reporting requirements are dis-
cussed in individual station instructions in the following paragraphs.

A6. 3. 3 KTS will immediately report the following information to the
Pvt. Joe E. Mann via Discoverer SSB, and to the STC via the voice net
if it is available.

System time of initiation of pitchover
Capsule transmitting equipment turn-on (System time not
required)
Deviations from nominal frequencies of capsule T/M and
acquisition transmitters
Signal strength of capsule transmission reception.

A6. 3.4 The Pvt. Joe E. Mann will receive acquisition messages from
the Palo Alto Computer via KTS, and Will record Doppler and TIM data
in a normal manner on all active passes within reception range through
Pass 16. Minimum speed for steerage will be maintained, and a true
North bearing held, if possible, to facilitate azimuth readouts. The
Pvt. Joe E. Mann will not transmit information while tracking is in
progress since antenna prmdmities result in blocking out tracking data
when any shipborne radio transmitter is used.

A6. 3.4. 1 On the selected recovery pass, the re-entry telemetry ship
will track and receive the capsule T/M (228.2 mc) and beacon (235.0
±12 mc) on the forward tri-helix antenna. At the same time the aft tri-
helix antenna will be tracking and receiving Agena vehicle T/M (237.8 mc)
and beacon (232.4 mc) signals. When capsule T/M tracking has been.
established as reliable by the forward antenna, the aft antenna will switch
to tracking the capsule T/M signal and record both vehicle and capsule
T/M data. Should one of the tri-helix antennas become inoperable, the
remaining tri-helix antenna will search for and acquire the Agens. vehicle
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T/M signal and thereafter track on the capsule T/M signal when it is
acquired. If operable, the single helix antenna will manually track and
receive the vehicle T/M.	 Receiver-antenna assignments for the re-
entry T/M ship, Pvt. Joe. E. Mann are as follows:

Receiver	 Signal Source	 Antenna 
1302 Nems Clark*	Capsule T/M	 Single Helix
1401 Nems Clark	 Capsule T/M.	 Forward Tri-Helix
1302 Nems Clark	 Capsule Beacon	 Forward Tri-Helix
1302 Nems Clark	 Vehicle T/M	 Mt Tri-Helix
1302 Nems Clark	 Capsule T/M	 Aft Tri-Helix
Doppler Receiver	 Vehicle Doppler	 Aft Tri-Helix
130ZA Receiver	 Capsule Beacon	 Aft Tri-Helix
(with scope)

A6. 3. 4.2 The Pvt. Joe E. Mann standard antenna positioning for acqui-
sition on all active passes is outlined below:

ETA - 5 minutes - Start search with all antennas pointed in
the direction specified in the acquisition message. The aft
tri-helix antenna will be. at *15° elevation, the forward tri-
helix will be at +5° elevation, and the single helix will be
manually positioned at +45° elevation.
Acquisition - All antennas will be vectored to the azimuth
and elevation of the acquiring antenna.

The above antenna positioning procedure will provide a search coverage
of 20° in azimuth and 65° in elevation and thereby preclude the possi-
bility of acquisition failure due to atmospheric phenomena interference.
During the re-entry tracking the capsule will remain sufficiently close
to the line of sight between the ship and the main vehicle so that the cap-
sule can be acquired at any point by directing antennas at the main vehicle.

*
If single helix is not operable, this receiver will be used with the
forward tri-helix antenna to receive vehicle T/M data.
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A6.3. 4. 3 Preliminary real time data will be reported orally by the

Pvt. Joe E. Mann to the STC via Discoverer SSB at KTS immediately
following telemetry fade on the recovery pass. Data is to be reported
orally and in order of priority as listed in the recovery section of
Table A8-1. Clear text reference will not be made to any specific
event or channel name. Individual items of the separattion or recovery
programmed sequence will be identified as follows for separate com-
ments if necessary.

Separation (by code word) followed by appropriate event number

Event 1	 Spin I
Event 2	 Spin 12
Event 3	 Retro rocket
Event 4	 Despin I
Event 5	 Despin II
Event 6	 Thrust cone separation

Recovery (by code word) followed by appropriate event number

Event 1	 G switch closure
Event 2	 Timer switch closure
Event 3	 Parachute cover off
Event 4	 Cutters
Event 5	 Parachute deployed
Event 6	 Ablative shell off

All telemetry real time data with system times will be included in the
pass performance summary which will be transmitted to the STC via
Discoverer SSB at KTS as soon as practicable.

A6.3.4.4 In the event of communications failure between the T/M
ship and the KTS, the T/M ship will attempt to establish communica-
tions with the VCC on SSB and perform functions as outlined herein.

LOCKHEED AIRCRAFT CORPORATION
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A6.3. 5 Following the pass prior to the recovery pass, the HTS will
receive from the Palo Alto Computer a capsule acquisition program
which will be entered in the acquisition programmer and used to drive
the TLM-18 antenna until capsule acquisition. HTS will also use the
acquisition program to preplot the capsule trajectory manually if de-
sired to assist in reacquisition following those periods of the recovery
phase when no tracking is possible. The programmer will be started
at the predicted system time of separation. HTS nominally will acquire
with the TLM-18 after thrust cone separation and will receive the re-
covery capsule modulated telemetry signal and pulsed beacon until the
re-entry capsule enters the ionization layer. Hawaii should reacquire
the capsule after it leaves the ionization layer at approximately 120,000
feet altitude which is within line of sight range for HTS for a nominal
re-entry trajectory. If the TLM-18 tracker has not reacquired the cap-
sule by the time the Agana vehicle passes the station, the tri-helix
antenna will be repositioned toward the expected blossom point and the
receivers tuned to the capsule frequencies to utilise the wide beam of
this antenna in the search.

A6. 3. 5. 1 Upon acquisition of capsule transmissions, HTS will report
the following as soon as possible.

Deviation from nominal frequencies
Azimuth and elevation

c. System time of acquisition
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Signal strength characteristics
Modulation characteristics.

A6. 3. 5.2 To reduce possibility of confusion from local interference
signals, HTS will search the frequency range from 223 to 247 mc for ap-
proximately 15 minutes before the recovery pass, and log the frequency
and type of modulation of any signals received.

A6. 3.6 The TLM-18 type antenna at the Space Technology Lab. tracking
station on South Point, Hawaii, will be employed in this operation to
provide a triangulation with HTS on the recovery pass for determining. -
the capsule location at parachute deployment. The antenna will be posi-
tioned as a function of maximum signal strength, and the azimuth, eleva-
tion, and system time will be recorded each time the positioning errors
are minimum. At these times, the azimuth and elevation will be re-
ported over the telephone line to HTS so that the data can be manually
plotted and triangulation effected. When the capsule enters the ioniza-
tion layer and the telemetry signal disappears, South Point will reposi-
tion the antenna to the parachute deployment azimuth and elevation as
directed by the HTS based on the HTS tracking data extrapolated to the
blossom point and converted to South Point coordinates.

When the South Point Station acquires after parachute deployment the
antenna movement will slight so that an accurate azimuth can be de-
termined and will be reported to the HTS. The South Point Station will
record the T/M signal received for later evaluation.

A6. 4 Recovery Force Procedures

A6. 4.1 During the FLR-2 search operation, C-1193 aircraft in posi-
tions 2 and 6 will search, for the capsule FM telemetry signal, 228.2 mc,
while the other C-119J aircraft search for the capsule beacon signal.
This search mode will be continued until (1) two or more C-1193's
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acquire an adequate homing signal to permit a triangulation; (2) ETPD + 10
minutes when all aircraft will search for the capsule beacon signal; or
(3) directed otherwise by the HCC.

4. 2 Should the re-entry capsule not be sighted before ETPD + 15
minutes, the Command RC-121 will report all received signal data to the
HCC for relay to the STC. The data to be reported are aircraft position
at time of signal acquisition, signal bearing, and local time for each ac-
quiring C-119J aircraft and ship. In addition, range and asimuth with
local time and aircraft position will be reported for each valid radar re-
turn. The report shall also contain the controller's conclusions regard-
ing quality of reported signals and bearings, results of triangulation at-
tempts and most probable impact location. These data will be relayed
to the STC inamediately upon receipt by the HCC to enable the PAC to de-
termine the most productive search areas.

A7 POST-RECOVERY OPERATIONS

AT. 1 Re-entry Ship Data Air-pickup

1. 1 Subsequent to fade on the selected recovery pass, the Pvt. Joe E,
as will proceed at the best speed of advance toward either Pearl Harbor

or Port Hueneme, as directed by the STC. While enroute the ship will
make copies of tape recorded data, and decorninutate and record on the
oscillograph/Datarite the data requested in the following section. If so
directed by the STC, this data will be retrieved by a C-119J aircraft
pickup operation at the earliest time consistent with flight safety after the
ship enters an 800 nautical mile range from the pickup aircraft departure
point.

AT. 1. 2 The C-119J data pickup aircraft will communicate with the Cap-
tain of the Pvt. Joe E. Mann on 3.067 megacycles primary and 9. 018
megacycles secondary. The aircraft will communicate with LMSD 
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personnel on board the Pvt. Joe E. /dealt on 6. 241 megacycles, 11. 214
megacycles, or 17. 6225 megacycles. The aircraft and ship will use
351..3 megacycles for UHF short range communications and the DF opera-
tion.

A?. 1. 3 A beacon will be installed on the C-119J data pickup aircraft,
using either the continuous wave acquisition transmitter or telemetry
frequency. The beacon will be turned on at the direction of the shipborne
LMSD personnel who will lock on the signal and use the tri-helix antennas
to provide the aircraft with backup vectoring data.

A7. 1. 4 The re-entry TIM ship data will be hand carried to Palo Alto on
the first available commercial air flight if data pickup is made at Hawaii.
This data will be vitally important in the event the recovery capsule is
not located by any tracking source at the blosSOM point. However, if the
capsule is successfully located and recovered, rapid transmission of the
data is not essential and C-119J air pickup may be waived.

AT. 1.5 The tracking stations will continue observations of the Discoverer
vehicle for S-band beacon and telemetry transmission until the battery
power is exhausted. The orbital programmer is programmed to main-
tain the beacon and telemetry on continuously from nominal acquisition
on Pass 24 through Pass 25. The beacon and telemetry will be turned
off after KTS fade on Pass 25 and cycled thereafter through Pass 40 as
shown in Figure A2-4. Command transmission and tracking on Passes 24
through 40, or battery power exhaustion, will be at the direction of the
STC.

A7. 1. 6 The Discoverer SSB radio onboard the Pvt. Joe E. Mann will be
maintained in an operational status for six hours after recovery, or until
directed to secure by the DCC. During this interval required data may
be requested to absolve any recovery anomalies.
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A8 TABLES AND ILLUSTRATIONS

The following tables and illustrations are applicable to Flight 1052/218
only. Each table or figure is given the basic number of the section of
the general STD to which it applies, the letter A to indicate appendixed
material, and a numerical number to sequence items in the same
category.
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Itats

rams=
sts
Payload
1nel
Oxidizer
Launch weight

Tit
S/N
Lunch weight
rural
Oxidizer

LAUNCH
Site
Date
Pad azimuth
launch azimuth
*mina airborne command
CObital boost time
Downrange TIN ship location

Downrange om ship heading
Prognmmer setting

=DICTION
Tine
location
Altitude
Azimuth
Nominal velocity

Data

1052

ULM

8655 lb.

218
Won lb (includes payload)
113-1
L1NOld oxygen

Van, 8m1-75-5, Pad Mb. 4
156o

frg, 53.86
172'
20 see
115.4 see
16.00 111 117. Ant

3534T
5610 seconds (5260 on unmodified console
presentation)

T + 307.5 sec
216.3" W 118.81'e
120 ma
171.6'
26,037 ft/sec

•

ORBIT
Period
Apogee
Perigee
eccentricity
Average regression rate (17 passes)
Reset latitudes

93.103
mi

 min 5609 see
438
3.20 Ea
.036
23.52'
25'N for northbound passes
3062 for northbound passes
60611 for soutbbouad passes
79.89'

over RTEI)
over	 )

Inclination angle
Re-entry TM ship location
(?rt. Joe B. Mann)

111COVINtY
Aircraft (type and quantity)
Surface ships (recovery)
Surface ship init.tal locations
Surface ship helicopters
Recovezy pass
Predicted impact area center
END

39"35*N 161°1F511

C-119's (9) and NC-121's (4)
).163396,112Vgar. and Hialti Victory
17% 153 40 11rand . 17°N, 162'15'W
fl -3 (2 on each ship)
17

.17% • 155911
T+ 27 hr

Table A. 2-1 NOMINAL FLIGHT PLANNING DATA
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Pass

Launch

8

9

*12

15

16

17

*23
24
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Table A2-2

NOMINAL ACQUISITION TINES

Acquisition
Time

Fadeout
Time

Duration
Time

Station (minutes) (minutes) (minutes)

Pt. Mugu 0.5 8.1 7.6
Vandenberg 0.0 7.9 7.9
T/M Ship 4.6 13.0 8.4

Kodiak 87.3 95.1 7.8

Kodiak 182.8 187.5 4.7
BMW. 191.2 197.2 6.0

Vandenberg 717.7 739-9	 . 11.2

Hawaii 811.1 815.3 4.2
Vandenberg 811.7 823.4 31.7
Kodiak 818.9 826.9 8.o

Hawaii 900.4 913.5 13.1
Kodiak 910.9 922.1 11.2.

Sewall 998.1 1005.2 7.1
Kodiak 1006.3 1019.1 32.8

Kodiak 1104.9 1108.8 3.9
Kodiak 1399.8 4.1
Vandenberg NO92.1 14408.8 6.4

Kodiak 1489.3 1496.9 7.6
Vandenberg 1498.9 1500.5 1.6

Kodiak 1584.2 1590.4 6.2

Hawaii 1392.8 1599.6 6.8

Vandenberg 2120.9 2129.7 8.8

Kodiak 22227 2227.6 4-9

*Acquisition only - no TIM readout

LOCKHEED AIRCRAFT CORPORATION
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2032 2203
P11021121.1 0112E0115 C011121111301 011111121

10-2seoadleartmat
021.tat Positles

1	 2	 3	 is	 5	 6	 7	 8	 9	 10
Voltage

1.0	 1.5	 2.0	 2.5	 3.0	 3.5	 4-0	 4.5	 5.0

1 0.5 0

.50

9108	 5k19	 9430	 0110	 545/	 060	 542rose 1916	 Igai	 9028.	 901092	 902902	 902802	 90251s	 91.2.	 92212,
0240	 MIN	 Ow	 71122	 ONO	 Note	 Om	 11110)	 0120)	 ISM

a 1.0 503	 51$911	 5504	 5515	 5506	 5536	 5514	 5558	5568	 9979
1riam	91251.	 90.62	 9006.	 WM.	 92482	 91148.	 922592

(Sill) 	 N's	 O9 M	 OWN	 tuse	 Ism	 MN)	 11110)	 CUM	 (1210)

3 1.5 5590	 5600	 5611	 5622	 9632	 56113	 siok	 5661	 5675	 5685
932102 93220•	 932312	 9302•	 93e5**	 91 23•	 91 23ke	 914•1.	 91.65.	 911.862
(1140)	 0311)	 rum	 PUN	 MN)	 PIN).	 ISM	 Mu)	 Mg	 true

le 2.0 5696	 5707	 5718	 5728	 8738	 5750
• 9620.r211.	 r222	 W32294666 9511fs	 91)218.	 99482	 99E392	 95250.

(1140)	 OM	 ewe	 AM/	 WW2	 (MO	 (1410)	 (SIPS)	 (UM	 MN)

1 13 3• 962542	 MIL	 7913215•	 Z66.	 Irr3606• "rat	 :48 0	 952.6 .	 9E9s96111" ma;	 Nom	 (1441)	 111701	 NOM	 nee	 saw,	 one	 11210	 one
$9/18	 5918	 9974	 59811	5995	 60365963Er° Er . Er n wft aw or maw . gtri (1110)

i I
6 3.°

100•64

6016	 Can	 60$	 MO	 6070	 6000	 6091	 am	 6=7 3- 5 s30021.6. mow	 100299. 100.1182 1002
6099 

59. 10.1210. 102220. 1C0a3ls 101422 101125132
1151251	 (UN)	 (50)1)	 IMP)	 IMO!OWN	 OM	 (MI	 WW1	 124301

6123	 (0.3k	 61N► 	 63.55	 OM	 96	 60y '	 6198 • • 620	 62198 020. maks 0204 mows	 052A6. 10
6:

2296f Mays	 1032182 103WA. 109E392
0701	 P11755)	 ONO	 07N)	 U

1 
MW	 117f4)	 OW/	 MN)	 Male	 nano

L . 6232	 62110	 601	 6262	 6272	 6283	 6201	 63*	 6315	 63a6
9 '4.7 loupe Woos	 104101. 102222 1.02230. Marhas 10124111. 10528s	 38010.52 109116.

MOP	 111101	 00401	 (11211	 OM)	 (UN)	 am	 MIN	 e5772	 MN

is 5.0
6396	 63111	 6358	 6368 . Ow	 6390	 Soo	 au	 On	 642lows" laapprrs Jaime, 3,06,0,	 imavo 306.30. 126,142. 106.51a mats 	 Iowa.
11541)	 11NS)	 21222	 (Me	 ONO	 OWN	 ONO	 WO	 (0201	 NM

lap n - abates; 2 - alasada
2022: Ambers preaatbasas are the artInalally 1ev, tessergat

yerlads vklah rill. be road out oil the earl aaamoles.
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Table A5-1

8S/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1052

TIME (sec)
SIGNAL CONTROL FUNCTIONNominal

Time From
Launch

Computer
Running
Time

-0.1 Timer reset

0 0 Start SS/D timer

0.1 0.1 Timer reset

0.1 0.1 Timer safety circuit

167 167 De-energise K301 31, 32 (=cage Woo)

167 167 Programmed destruct lockout

178.5 178.5 Isolate 124 from beacon #5
178 178 Vehicle pneumatic control

178 178 Open pneumatics valve & spare
178 178 Fire explosive bolts

178 178 Fire explosive' bolts

179 179 Start orbital programmer (paralleled)

179 179 Fire retro rockets (paralleled)

179 179 Arm pitch & yaw control

179 179 Arm integrator correction

192 192 Command -45°/mixpitch rate
(pitchover	 21.175)

192 192 Arm roll B/S command

192 192 Fire H/S cover squib

192 192 Break 28V to N
2
 valve, shut down separation

monitor

192 192 Fire B/S cover squib
204 204 +28V to SS/D for brake control (not effec-

tive until 221 sec. 85D - N.0.)

221 221 Command -2°/min pitch rate froa'integ. pot.

A-1-26
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Table A5-1 (Continued)

TIME ( eac )
SIGNAL CONTROL FUNCTIONNominal

Time From
Launch

Computer
Running
Time

221

221

221

221

221

221

221

221

Connect pitch B/S command

Arm beacon #5 timer brake control

Arm integ. uncaging circuit

Arm K21 hold-in circuit, latch up K1 to
start delay via orbital programmer

221 223. Roll R/S signal shunt

*221 221 Timer brake hold-in control or integ. corr.
respectively (isolated by 85C-NO)

.242 222 Stop SS/D timer delay (nominally 20 sec.)

255 234 Fire also rockets
255 234 Fire ullage rockets

255 234 Preactivate hydraulics

255 234 /*activate beacumili5 . timer brake control

255 234 X21 hold-in

270 249 Arm gas generator squib. Rnergize K28
(Pitch and Yaw Pneu. Off)

270 249 Fire helium valve and gas gen. squib (par)

270 249 Connect accelerometer to integrator

271 250 Pneumatic off backup (pitch & yaw)

271 250 Open gas gen. fire & Re squib circuits

271 250 Start P.G. offset corr. (Disconnected)

271 250 Open gas generator squib.arm circuit

271 250 Close circuit to T/M off switch

271 250 Start thrust WA Corr. (disconnected)

*This sequence is based upon a nominal trajectory: Orbital programmer set
for 21 sec. timer brake delay and. no timer brake modification from beacon
channel #5 or #6 .

A-1-27
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'rims (sEc)

TIT•
J•Tanch

Computer
Running
Time

.	 271.5 250.5

371 350

171 350

382 361

382	 . 361

385.9 (364.9)

*985.9 (364.9)

385.9 (364.9)

385.9 (364.9)

395 374

395 374

395 374

395 374

395 374

395 374

493 472

493 472

493 472

503 482

503 482

665 644

SIGNAL CONTROL FUNCTION

Steady state thrust

Stop Thrust M/A. Corr. (disconnected)

Stop P.O. Offset Corr. (disconnected)

Ara Pneumatic (Pitch and Yaw)

Engine Cut off Safety Switch

Test Isolation (No flight function)

Disconnect accel. tram integrator

Engine shut down by Integ.

Activate pneumatic controls (de-ener-
gize K-28)•
SSA +28VDC unreg.

Hydraulic controls shut down, abut off
Ullage rockets & de-energize K34 (Par.)

Command +40/min yaw rate

Command e/min pitch rate

Fire oxidizer, helium, fuel vent valves
(Paralleled)

De-Energize K21

Calibrate TM

Connect V24 to Beacon 45 (Inoperative)

Heater Amp'. Excitation

Stop. calibrate

Open engine shut down circuit & Switch Ant.

Command +3.85°/nin pitch rate

LMSD-445720

Table. A5-1 (Continued)

** The Dial Reading of the Integrator when caged ii 1725 representing a
Velocity to be gained of-13,800 ft/sec.

LOCKHEED AIRCRAFT CORPORATION
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Table A5-1 (Continued)

TINS szc )
SIGNAL CONTROL FUNCTIONnominal

Time From
'mulch

Computer
Running
Time

665 644 Connect roll R/S to Yaw Gyro

665 644 Roll Aced. Output Grounded

665 644 Shut down +28V reg. ascent only power
(Paralleled)

665 644 Aux. Beater on

665' 644 De-energize K33, Switch out 0.1% reg.

665 644 Integ. Pot. Ground to Pitch Corr. Mode
(Inoperative)

665 644 F/C Gain change (Spare)

665 644 Integ. Shut down (Latch down K4, K5, K6)

891 87o Phase Palmed 0 A
891 870 Arm Tape Recorder

891 870 Phase Balance 0 B
891 87o Re cage Integretor(Inoperstive)

891 870 Set K21 for Pitch rate correction (Inoperative)

891 870 Accelerometer Power Amp return

891 87o Telemetry Off

891 87o Pulse latch K7 (SS/D timer off) BiS to
Low Gain

893. 870 Open Integ. Recege (Inoperative)

891 870 Arm SSP Timer for Recovery Phase

891 670 Stop Integrator Caging (Inoperative)

891 870 Spare

*x 87o Pulse latch K7, K14, K17, K18 (SS/D Timer
on WS off)

x + 18 888 Command -45°/min pitch rate

* Time of initiation of recovery phase.
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Tdble A5-1 (Continued)

TIME (SEC) .

Daminal Computer SIGNAL CONTROL FUNCTION	 .
Time From Running
Launch Tine

X + 18 888 r Arm Capsule ejection (squib)
X + 92 962 Command +4o/min pitch rate
X + 92 962 SS/L Transfer Circuit #1.
X + 92 962 SSA Transfer Circuit #2
X + 92 . 962 'Disconnect capsule fram .Electrical P.S.
X + 93.5 963.5 Shut down 138/11 Timer
X + 93.5 963.5 Cossuutd Eject (Paralleled) 

A- 1 - 30
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Table A6-1
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2205-1A'•

(Based an a 93.5 Minute Period)

Mule Event	 . Time
T

(mm)

Location
N Latitude 

(deg)

Launch 0 Wiir
Separation 2.93	 179 sec ----
Start orbital timer
Nominal fire time

	

2.913	 179 sec

	

4.5	 270 sec

i l
--
--Launch Nominal burnout and orbit

injection 6.43	 385.9 sec) ---
First crossing of equator 12.3	 736 sec
Beacon and T/M off 15.2	 913 sec 12 (3)

Beacon and T/M on 83.3 79
Reset enable 87.0 74
Acquire ITS 87.3 72.7

Pass 1 65°N latitude (ref.) 89.3 65
(N-S) Reset signal/command. 50.9 60

57.6'N latitude (ref.) C' 91.5 57.6
Reset disable 102.8 12
Beacon and T/M (If 103.3 10
End of orbit 1 152.2 0 (s)

Beacon and T/M on 178.3 79
Reset enable 180.4 74
Acquire ITS 182.8 65.7
Reset signal/command 24.4 6o
57.6°N latitude (ref) ITS 184.9 57.6

Pass 2 Acquire 2 191.2 32.3
(N-8 ) 21.6°N latitude (ref.) ETS 193.9 21.6

Beacon and T/M off 195. 11 VS
Beacon and T/M on 195.9 14
Reset disable 196.3 12
Beacon and T/M off 197.3 8
End of orbit 2 245.6 0 (a)
End of orbit 3 339.1 0	 8)

Passes
3 tbrn 7

End of orbit 4
End of orbit 5
Hid of orbit 6	 .

432.6
526.1
619.6

0 s
0 S
0 S

End of orbit 7 713. 0 8

A-1-3
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Table A6-1 (Continued)

Phase[II Event
Time

T
(min)

Location
N latitude

(cleC)

Beacon and Tilton 718.3 14
Reset enable 718.9 16
Acquire VTS 717.7 12-7
Reset sionaicommend 722.8 30

Pass 8 34.8°N latitude (ref. ) WS 723.8 34.8
(s-N) Beacon and T/M off 726.6 44

Beacon and T/M on 727.1 46
Reset disable 728.2 50
Beacon and T/M off 728.8 52
Jed of Orbit 8 806.5 0 01

Beacon and T/M on 810.1 8
Reset enable 812.1 16 '
Acquire NTS 811.1 12.3
Acquire VTS 811.7 14.7
21.6°N latitude (ref.) HTS 813.8 21.6
Reset signal/command 816.1 30

Pass 9 Acquire IC 818.9 40.2
0340 57.6°N latitude (ref.) ITS 823.6 57.6

Beacon and T/M off 824.5 60
Beacon and T/M on 825 62
Reset disable 827.3 70
Beacon and T/M off 829.3 76

• End of orbit 9 900.0 0 (s)

Acquire NS 900.4 2.7
Beacon and,T/M on 903.6 8
Reset enable 904.4 11
21.6°1N latitude (ref.) ET6 907.3 21.6
Reset signal/command 908.3 25

Pass 10 Acquire KM 910.9 35
(NM 57.6N latitude (ref.) sib 916.8 57.6

Beacon and WM off 93.8 6o •
Beacon and T/M on 918.5 62
Reset disable 920.8 70
Beacon and T/M off 922.8 76
End of orbit 10 993.5 0 (s)
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Table A6-I (Continued)

Phase Went
.

.......

Time
T
(min)

=====.7

1087.0
1380.4
1273.9

Location
N Latitude

(deg)

Pansem.
11 tbru 13

End of orbit 11
End of orbit 12
End of orbit 13

0 {s)
0 8)
0	 8)

Beacon and T/M on 1301.6 76
Reset enable 1302.3 74
Reset signal/command 1306.2 60
57.6N latitude (ref.) 1CT8 1306.8 57.6

Taos 15 Reset disable 1307.7 54.0

(N-S)
Reset enable	 •
34.8°N latitude (ref.) VT3

1309.7
1312.3

46.0
34.8

Reset signal/command 1313.7 30
• Reset disable 1316.2 20

Beacon and T/14 off 1316.7 18
End of orbit 14 1367.4 0 (s)

Beacon and T/M on 1395 76
Reset enable 1395.9 74
Acquire X28 1395.7 73.5
Reset signal/command 1399.7 60
57.6°1 latitude (ref.) KT8 1400.3 57.6

Pass 16
Reset disable 1401.2 54

(N-8) Acquire VT8
Reset enable

1402.4
1403.2

48.5
46

34.8N latitude (ref.) VT8 1405.8 34.8
Reset signal/cammand 1407.2 30
Beacon' and. T/M off 1408.1 26
Beacon and T/M on 1408.6 24
Reset disable. 1109.6 20
Beacon and TIM off 1432.6 8
End of orbit 15 1460.9 0 (8)
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Table A6-1 (Continued)

Pbast Brent
Time

T
(115111)

Location
A Latitude
(deg) 

Beacon and T/M on 1582 76
Reset enable 1582.7 74
Acquire ITS 1584.2	 67.6
Reset sigaal/commend 1586.6 60
57.6°N latitude (ref.) KIS 1586.8 57.6

Pass 17 Acquire In'S 1592.8 311.2
(H-s) 21.6°N latitude (ref.) A18 1595.7 21.6

Beacon and T/M off 1597.5 16
Beacon and T/M on 1598.0 14
Reset disable 1598.5 12
Beacon and T/M off 1599.5 8
End of orbit 17 1647.8 0 (s)

Beacon and TIM on

1615.4
76

Reset enable 3676.2 74
Reset Signaliccumand 1680.1 60

Pass 18 57.6°N. latitude	 ) IC333 1680.3 57.6
(x-s)

ire'.
1.26'14 latitude ref.) ams 1689.2 .21 6

Beaconend T/K off 1691.0 16
Beacon and T/M on 1691.5 14
Reset disable 1692.0 12
Beacon and T/M off 1692.9 8
End of Orbit 38 1741.3 0 (s) 

LOCKHEED AIRCRAFT CORPORATION
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FOREWORD

The basic System Test Directive. LMSD-445720, purposely omits de-
tailed variable flight to flight data but contains information of a permanent
nature applicable to all flights of the initial Discoverer series. Detailed
data and directives are presented in this Appendix for the Agena 1054/
Thor 223 combination and are applicable to this configuration only.

Engineering and procedural changes pertinent to the Agena 1054/Thor 223
combination are summarized as follows:

The orbital programmer period setting will be displayed on
the equipment console in minutes and seconds, and also as a
function of the number of step adjustments made to the pro-
grammer, ranging in values from 0 to 99.

The API., Doppler acquisition transmitter and tracking lights
will be incorporated for this flight.
The Space Technology Laboratory tracking station at South
Point, Hawaii, will be employed during the recovery operation.
C-119J aircraft assignments concerning the monitoring of
capsule beacon and T/M frequencies have been modified.

0•1..1am•	 81/.411M•AO..abilaA-•	 •VOININIM.JFAWFW 
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APPENDIX A
SUPPLEMENTAL TEST INFORMATION

Al GENERAL

Al. 1 This section contains descriptive material which supplements the
text of the general STD for this flight only. Material presented herein may
also correct or supersede material in the general STD for this flight only if
necessary. General STD changes of a permanent nature will be effected by
replacement pages in the main text at the earliest possible date. Reference
will not be made to this Appendix for subsequent flight operations. The
following material is divided into general sections, with parenthetical refer-
ences to relative paragraphs in the main text provided where beneficial.

AZ ORBIT OPERATIONS

AZ. 1 Orbital Programmer Readout

AZ. 1. 1 The orbital programmer period setting has been displayed in the
past by the console equipment as a function of 10-second and 100-second de-
code switch positions. The console will now display a number from 0 to 99
indicating the number of steps the programmer is set above the minimum
period. This step number, representing the orbital period, can be converted
directly to seconds, or 'minutes and seconds by means of conversion Table
A2-3. Table A2-3 will also provide the orbital programmer osciliatoy fre-
quency corresponding to an orbit period setting as a backup measure.

A2. 1. 2 The orbital programmer period will also be read out and displayed
as a function of the programmer oscillator frequency. This frequency will 

A-2-4 
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be telemetered on Channels 1 and 2 and automatically converted to pro-.
grammer period in minutes and seconds for display on the acquisition and
tracking console by means of a Berkeley Counter and a remote repeater.

A2. 1. 3 The number of programmer adjustment steps read from the com-
mand console display will be the prime method of reporting programmer
period to the STC over the voice line. The backup for the report will be the
10- and 100-second stepping switch positions read in real time. The period
readout as a function of oscillator frequency will be reported in the perform-
ance summary via the 60-wpm teletype. A verbal report of this item will
be given as a backup only if requested.

A2. 2 APL Doppler Evaluation

A2. 2.1 An additional acquisition transmitter will be employed on Agena
Vehicle 1054 for evaluation purposes. The transmitter will operate continu-
ously on 162 inc and 216 inc and may be used as an acquisition aid in the
event the CWAT becomes inoperative. LMSD tracking stations will receive
the signals on 162 inc and 216 me on all passes except the recovery pass to
verify that the transmitter is operative with no attempt to record any in-
telligible data. APL Doppler tracking stations will receive the beacon sig-
nals and record Doppler data on teletype tape for post flight evaluation.

AZ. 2.2 An optical beacon will also be installed on Agena Vehicle 1054 and
turned on by the orbital programmer while the satellite is within reception
range of Project Space Track and Smithsonian stations equipped with Baker-
Nunn cameras.

A-Z-5
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A3 RECOVERY PHASE OPERATIONS

A3. 1 Capsule Telemetry	 •

Capsule telemetry Channels 7 and 8 will measure one set of events during
the re-entry sequence and another set of events during the recovery sequence.
The oscillator inputs will be switched when the thrust cone is separated.
Channel 9 will measure axial acceleration during both the re-entry sequence
and the recovery sequence. The subcarrier for Channel 7 will be turned off
after thrust cone separation and will be turned on again at 5G switch closure.
Channels 8 and 9 will transmit data continuously throughout the descent tra-
jectory. Figure A8-1 shows the voltage levels which indicate that normal re-
entry and recovery sequences have occurred.

A3.2 Tracking Station Operations

A3. 2. 1 The TLM-18 type antenna at the Space Technology Laboratories
tracking itation on South Point, Hawaii, will be employed in this operation to
provide a triangulation with HTS on the recovery pass for determining the
capsule location at_parachute deployment. The antenna will be positioned as
a function of maximum signal strength, and the azimuth, elevation, and sys-
tem time will be recorded each time the positioning errors are minimum. At
these times, the azimuth and elevation will be reported over the telephone
line to HTS so that the data can be manually plotted and triangulation effected.
When the capsule enters the ionization layer and the telemetry signal dis-
appears, South Point will reposition the antenna to the parachute deployment
azimuth and elevation, as directed by the HTS, based on the HTS tracking
data extrapolated to the blossom point and converted to South Point coordinates.

When the South Point Station acquires, after parachute deployment, the an-
tenna movement will be slight so that an accurate azimuth can be determined

A-2-6
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and will be reported to the HTS. The South Point Station will record the
T/M signal received for later evaluation.

A3. 3 Recovery Force Procedures

A3. 3. 1 Assignments of C-1193 aircraft to monitor the capsule telemetry
frequency during the recovery operation are modified, as shown below, to
gain full advantage of earlier tracking observations and the frequency sta-
bility offered by the telemetry crystal-controlled transmitter.

Mode
Tracking Reported by KTS

HTS or T/M Ship

Aircraft Assigned to
Telemetry Frequency

Search

Aircraft Assigned to
Beacon Frequency

Search
•

1 No Signals Reported 2,4,6,8 1,3,5,7
2 Capsule T/M Signal Only - 1,2,4,5,6,8 3,7

' 3 Beacon Signal Only 2,6 1,3,4,5,7,8
4 Both Signals Reported	 . 2,4,6,8 1,3,5,7

If two or more aircraft report solid acquisition of either frequency and the
other frequency is not received, two aircraft alone will search for the unre-
ported frequency as in modes one or four above. •

Fifteen minutes after time of capsule separation, any aircraft searching for
the capsule telemetry will join in the search for the capsule beacon: The re-
ceiver setting for telemetry signal search will be the 100-kc fro mode.

A3. 3.2 Should the re-entry capsule not be sighted before ETPD 15 minutes,
the Command RC-121 will report all signal data received to the HCC for relay
to the STC. The data to be reported are aircraft position at time of signal
acquisition, signal bearing, and local time for each acquiring C-119J aircraft
and ship. In addition, range and azimuth with local time and aircraft position
will be reported for each valid radar return. The report shall also contain
the controller's conclusions regarding quality of reported signals and bearings,

A-2-7
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results of triangulation attempta, and most probable impact location. Thee('
data will he relayed to the STC immediately upon receipt by the 11CC to en-
able the PAC to determine the most productive search areas.

A4 TABLES AND ILLusTRATTONS

The following tables and illustrations are applicable to Flight 1054/223 only.
Each table or figure is given the basic number of the section of the general
STD to which it applies, the letter A to indicate appendix material, and a
number to sequence items in the same category.
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Table A2-1
NOMINAL FLIGHT PLANNING DATA

Ttas Data
DIME=

2/2 ' 10511
Payload. OM
Foal DIME
Oxidiser MIR
Lama weight 8575

2102
11/2	 •
Launch weight Mtn
Fuel 33-1
Oxidiser Liquid ox4100

WNW
Bite VANS, st-75-3, Pad lb. 5
Date February 1960
Pad azimuth gap 211' 174e
Lawn& aabonth 1720
Nominal airborne Oosmsndil l5!backup 20 use
Orbital boost tine 117.5 sec
DomirengsT/N ship location (laggAbgag) 1.6° 00'N Br 43'1,
Downrange 2 Ill ship heading gLIT
Programer matting sesonds (Btep i1Q)

INENCITION	 .
Time T +C.5 see
Location 14.1	 11B.Bk°1
Altitude	 . 120 at
Asdamth 171.60
Nominal veloctby 26,037 rt/epe

OMIT
Period 93.118 Ida 6C9 me)
Apogee 438 sm
Perigee 120 am
Dsaantricity 0.036
Average regression rate (17 passes) 23.520
Reset latiteles

30011 Besets over ITC
25:911iseets over 221 

60011 bests over 221
Inclination angle 79.
Ne-watxt TM whip 10120b100 (PAsiss...LMea) 39°.35'N 161° 45'W

2100,3112
Aircraft (type and quantity) 0-119's (9) and 10-12/1s (4)
Nemo ships (recovery) patoo	 mg	 i
Seems ship initial loostions
Murree* Chip helicopters

V12:F
17°l, 375;Stglrand111,	 4,15

r

2:22,1 (2 on .soh ship
Becoves7 pass 17
Predicted ingest area center 17°1, 1011
DOD T + yr hr

A-2 -9
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Table A2-2

NOMINAL ACQUISITION TIMES

Pass Station

•
Acquisition

Time
(minutes)

Fadeout
Time

(minutes)

Duration
Time

(minutes

Launch Pt. Mugu 0.5 8.1 7.6
Vandenberg o.o 7-9 7.9
TAI Ship 4.6 13.0 8.4

i Kodiak 87.3 95.1 7.8

2 Kodiak 182.8 187.5 4-7
Hawaii 191.2 197.2 6.0
Vandenberg 717.7 728.9 11.2
Hawaii 811.1 815.3 4.2
Vandenberg 811.7 823.4 11.7
Kodiak 818.9 826.9 8.o
Hawaii 900.4 913.5 13.1
Kodiak 910.9 922.1 11.2

*1/ Hawaii 998.1 1005.2 7.1
Kodiak 1006.3 1019.1 12.8

*12 Kodiak 110169 1108.8 3.9
15 Kodiak 1395.7 1399.8 4.1

Vandenberg 1402.4 1408.8 6.4
16 Kodiak 1489.3 1496.9 7.6

Vandenberg 1498.9 1500.5 1.6
17 Kodiak 1584.2 1590.4 6.2

Hawaii 1592.8 1599.6 6.8
*23 Vandenberg 2120.9 2129.7 8.8

24 Kodiak 2222.7 2227.6 4.9

*Acquisition only -	 readout
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Table AS-1

SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1054

TIME (SEC)

SIGNAL CONTROL FUNCTIONNominal
Time•From
Launch

Computer
Running
Time

	

-0.1	 Timer reset

0	 0	 Start 8S/D timer

0.1	 0.1	 Timer reset

0.1	 0.1	 Timer safety circuit

167	 167	 De-energize K30, 31, 32 (uncage gyros)

167	 167	 Programmed destruct lockout
178 5	 178.5	 Isolate K24 from Beacon #5

178	 178	 Vehicle pneumatic control

178	 178	 Open pneumatics valve and spare
178	 178	 Fire explosive bolts

178	 178	 Fire explosive bolts

179	 179	 Start orbital programmer (paralleled)

179	 179	 Fire retro-rockets (paralleled)

179	 179	 Arm pitch and yaw control

179	 179	 Arm integrator correction
192	 192	 Command -45/3/min pitch rate (pitohover 21.75)

192	 192	 Arm roll R/S command

192	 192	 Fire R/S cover squib

192	 192	 Break 28V to.N
2 valve, shut down separation

monitor

Fire WS cover squib
+28V to SS/D for brake control (not effective
until 221 sec. 85D 110)

221	 .	 Command -2o/min pitch rate from integ. pot.

A-2-11
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Table A5-1 (Continued)

* This sequence is based upon a nominal trajectory: Orbital programmer
set for 21-sec timer brake delay and no timer brake modification from
beacon channel #5 or 46.

A-2-12
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TINS (SW)
SIGNAL CONTROL /FUNCTIONNominal

Time From
Launch.

Computer
Running •
Time

221 221 Connect pitch WS command
221 221 Arm Beacon #5 timer brake control

221 221 Arm integ. uneaging circuit

221 221 Arm K21 hold-in circuit, latch up K1 to start
delay via orbital programmer

221 221 Boll N/S signal shunt

*221 221	 • Timer brake hold-in control or integ. corr.
respectively (isolated by 850-N0)

241 221 Stop SOD timer delay (nominally 20	 )

254 • 234 lire ullage rockets

254 2314 Fire ullage rockets

254 2314 Preactivate hydraulics

254 2314 Deactivate Beacon #5 timer brake control

294 234 K2I hold-in

269 249 Arm gas generator squib. 	 Iberia:. K26
(Pitch and Taw Pneu. Off)

269 249 Fire helium valve and gas gen. squib (par.)

269 249 Shaine ignition

269 249 Connect accelerometer to integrator

270 250 Pneumatic off backup (pitch and yaw)

270 250 Open gas gen. fire and Re squib circuits

270 250 Start P.G. offset corr. (disconnected)

270 250 Open gas generator squib arcs circuit

270 250 Close circuit to TIM off switch

270 250 Start thrust M/A, Corr. (disconnected)
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Table A5-1 (Continued)

TDIN SEC)

Nominal
Time From
Launch

Computer
Running.
Time

SPINAL CONTROL FUNCTION

270.5 250.5 Steady state thrust

370 350 Stop Thrust 14/A corr. (disconnected)

370 350 Stop P.G. offset corr. (disconnected)

385 365 Arm pneumatic (pitch and yaw)

385 365 Engine cut-off safety switch

388 (368) Test isolation (no flight function)

•	 **388 (368) Disconnect accel. from integrator

388 (368) Engine shut down by integ.

388 (368) Activate pneumatic controls (de-energise K-28)

394 374 SSA +28VDC =reg.

394 374 Hydraulic controls shut down; shut off allege
rockets and de-energize K34 (Par.)

394 374 command +40/min yaw rate

394 374 Commend OP/min pitch rate

394 374 Fire oxidiser, helium, fuel vent valves
(paralleled)

394 374. De-energize K2].

492 472 Calibrate T/K

492 472 Connect X24 toll:aeon #5 (inoperative)
492 472 Heater ampl. excitation

502 482 Stop calibrate

502 482 Open engine shut down circuit and switch ant.

502 482 Enable Command #5 and #6.	 Alternate recovery
pass capability

664 644 command +3.5513/min pitch rate

** The dial reading of the integrator when caged is 1725 representing a
velocity-to-be-gained of 13,800 ft/sec.

A-2-13
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Table A5-1 (Continued)

TThE (sac)
SIGNAL CONTROL FUNCTIONNominal

Time . From
Launch

Computer
Running
Time

664 644 Connect roll WS to yaw aro
664 644 Roll acne], output grounded

664 644. Shut down +28V reg. ascent only power
(paralleled)

664 644 Aux. heater on
664 644 De-energize K33, switch out 0.10 reg.

664 644 Integ. put. ground to pitch corr. Node
(inoperative)	 .

664 644 Flight control gain change
664 644 lutes. shut down (latch down K4, K5, K6)

890 870 Phase balance 0 A
890 870 Arm tape recorder	 .

890 870 Phase balance 0 B

890 870 Renege integrator (inoperative)
890 870 Set X21 for pitch rate correction (inoperative )

890 870 Accelerometer•power amp return

890 870 Telemetry Off

890 870 Pulse latch K7 (8S/D timer off) N/13 to tow
gain

890 870 Open integ. renege (inoperative)
890 870 Arm EiS/D timer for recovery phase
890 870 Stop integrator caging (inoperative)

890 870 Spare
iix 870 Pulse latch K7, n4, 10.7, n8 (BS/D timer,

on x/13 off)

X + 15 . 885 Command -45°/min pitch rate
X + 15 885 Fire payload battery heater squibs

* Time of initiation of recovery phase

A-2-14
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Table AS-1 (Continued)

T1ME (SEC)

SIGNAL CONTROL FUNCTIONNominal	 Computer
Time From	 Running
Launch	 Time

X 4. 18 888 Arm Capsule ejection (squib)

X + 92 962 Command 3.5541/min pitch rate

X + 92	 .- 962 88/L Transfer Circuit #1

X + 92 962 SS/L Transfer Circuit #2 	 -

X + 92 962 Disconnect capsule from electrical P.S.

X + . 93.5 963.5 Shut down SOD timer
X + 93.5 963.5 Command eject (paralleled)
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Table A6-1

NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2145-1054

(Based on a 93.5-Minute Period)

Phase Event TimeTime

(min)

Location
N Latitude

(deg)

Lau• nch

Launch
Separation
Start orbital timer
Nominal fire time
Nominal burnout and orbit

injection
First crossing of equator
Beacon and T/M off

o

	

2.98	 179 sec

	

2.98	 179 sec

	

4.5	 270 sec

	

6.43	 385.9 sec)

	

12.3	 736 sec)

	

15.2	 913 sec

34.8
----

-.......

---
---
12 (8)

Beacon and T/M on 83.3 79
Reset enable 87.0 74
Acquire ICT8 87.3 72.7

Pass 1 65°11 latitude (ref.) 89.3 65

(N-S) Reset signal/command 90.9 60
57.6'N latitude (ref.) CTS 91.5 57.6
Reset disable 102.8 12
Beacon and TIM off 103.3 10
Nod of orbit 1 152.2 0 (s)

Beacon and T/M on 178.3 79
Reset enable 180.4 74
Acquire ITS 182.8 65.7
Reset signal/command 184.4 6o
57.6°N latitude (ref) MS 184.9 57.6

Pass 2 Acquire BTS 191.2 32.3
(N-B) 21.6°N latitude (ref.) EMS 193.9 21.6

Beacon and T/M off 195.4 16
Beacon and TM on 195.9 14
Reset disable . 196.3 12
Beacon and T/M off 171.3 8
End of orbit 2 245.6 0 (8)

End of orbit 3 339.1 0 8

Passes
3 ttirII 7

Ind of orbit 4 .End of orbit 5
End of orbit 6

432.6
526.1
619.6

0 8
0 8
0 a

End of orbit 7 713• 0 8    
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Table A6-1 (Continued)

Phase

_

Event
Time
T
(min)

Location
II Latitude

(deg)

Beacon and T/M on 718.3 14
Reset enable	 . 	. 718.9 16
Acquire VTS 717.7 12.7

Reset signal/mm=mi 722.8 30
Pass 8 34.8°N latitude (ref.) VTS 723.8 .8
(8-N) Beacon and T/M off 726.6

Beacon and T/M on 727.1 46
Reset disable 728.2 50
Beacon and T/M off 728.8 52
Ind of Orbit 8 806.5 0 (s)

Beacon and TIM on 810.1. 8
Reset enable 812.1 16

Acquire H'I'S 811.1 12.3
Acquire YTS 811.7 14.7
21.6°F latitude (ref.) BiS 813.8 21.6
Reset signal/commend 816.1 30

Pass 9 Acquire ITS 818.9 40.2
(S-N) 57.6°N latitude (ref.) ETS 823.6 57.6

Beacon and T/M off 824.5 6o
Beacon and T/M on 825 62
Reset disable 877.3 70
Beacon and T/M off 829.3 76
End of orbit 9 900.0 0 (8)

Acquire BTS 900.4 2.7
Beacon and T/M on 903.6 8
Reset enable 904.4 11
21.6•N latitude (ref.) STS 907.3 21.6
Reset signal/command 908.3 25

Pass 10 Acquire ITS 910.9 35
(13-21) 57.6eN latitude (ref.) ITS 9M6.8 57.6

Beacon and T/M off 918 6o
Beacon and T/M on 918.5 62
Reset disable 920.8 70
Beacon and T/M off 922.8 76
End of orbit 10 993.5 0 (s)

LOCKHEED AIRCRAFT CORPORATION
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phase Event
Time
T

(Itin)

Location
N Latitude
(,)

End of orbit 11 1087.0 0 (

Passes End of orbit 12 1180.4 0 (s
1

11 thru 13 End of orbit 13 1273.9 0 (s

Beacon and T/M on 1301.6 76
Reset enable 1302.3 74
Reset signal/command 1306.2 60
57.62 latitude (ref.) xrs 1306.8 5t.6

Pass 14 Reset disable 1307.7 Z46.0
(N-s) Reset enable

34.8-2 latitude (ref.) VTS
1309.7
1312.3

.0
34.8

Reset signal/command 1313.7 30
Reset disable 1316.2 20
Beacon and T/M off 1316.7 18
End of orbit 14 1367.4 0 (8)

Beacon and T/M on 1301.6 76
Reset enable 1302.3 74
Reset signal/command 1306.2 60
57.6`11 latitude (ref.) rrs 1306.8 57.6
Reset disable 1307.7 54.0
Reset enable 1309.7 46.o

Pass 15 34.8°N latitude (ref.) VT8 1312.3 34.8
(2-8) Reset signal/ccmstand 1313.7 30

Reset disable 1316.2 20
Beacon and T/M off 1316.7 18
Ind of orbit 14 1367.4 0 (8)

Beacon and TIM on 1395 76
Reset enable 1395.9 74
Acquire CPS 1395.7 73.5
Begirt signal/command 1399.7 6o
57.6-2 latitude (ref.) 1T8 1400.3 57.6

Pass 16
Reset disable	 •
Acquire PIS

1401.2
1402.4

54
48.5

(2-8) Reset enable 1403.2 46
34.8711 latitude (ref.) VT8 1405.8 34.8
Reset signal/command 1407.2 30
Beacon and TIM off 1408.1 26
Beacon and TM on 1408.6 24
Reset disable 1409.6 20
Beacon and TM off 1432.6 8
End of orbit 15 1460.9 0 (8)

A-2-18
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Table A6-1 (Continued)

•

Phase Event
Time
T •

(mm)

Location
N Latitude

(deg)

Beacon and T/M on 1582 76
Reset enable 1582.7 74
Acquire NTS	 . 1584.2 67.6
Reset signal/command 1586.6 60
57.6°1 latitude (ref.) NTS 1586.8 57.6

Pass 17 Acquire ITS 1592.8 34.2
(N-S) 21.6°N latitude (ref.) ITS 1595.7 21.6

Beacon and T/M off 1597.5 16
Beacon and T/M on 1598.0 14
Reset disable 1598.5 12
Beacon and T/14 off 1599.5 8
End of orbit 17 1647.8 0 (s)

Beacon and TIM on 1675.4 76
Reset enable 1676.2 74
Reset Signal/command 1680.1 60

Pass 18 1680.3 57.6
(11- 10

57.6.11. latituderefl 11T8
1r21.6.. latitude (ref.) ITS 1689.2 21.6

Beacon and T/M off 1691.0 16
Beacon and T/M on 1695.5 14
Reset disable 1692.o 12
Beacon and T/M off 1692.9 8
End of Orbit 18 1741.3 0 (8)

A-2-19
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Table A6-2

FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING

Period
(sec)

Cross Latitude (Reference Latitude)

65°N 57.6°N	 i 25°N 1	 22°N

Programmer

Correction

T From
Launch
Time
(sec)

T+	 I
Launch;
Sysibmi

Time !
(sec)1

T

(sec)

T +
Launch
Time ,
(sec)!

T

(sec)

T +
Launch
Time
(see)

I

T

(sec)

T +
Launch
Time
(sec)

5340 Decrease 5122 5230 5714 5759
21 steps I

5400 Decrease 5175 5285 5774 5819
20 steps .

5460 Decrease 5228 5340 5834 5880
14 steps

5520 • Decrease 5281 5394 5894 5540
8 steps

5580 Ito change 5334 5445 5954 6001

5640 No change 5388 5503 : 6014 6061

5700 Increase 5441 5558
1

607 ► 6121
8 steps

5760 Increase 5494 563-2 6134 6182
3.4 steps

5820 Increase 5547 5667 6254 6242
20 steps

5880 Increase 5600 5722 6254 6302
25 steps

5940 increase 5654 5776 6313 6363
31 steps

6000 Increase 57a7 5830 6373 6423 -
37 steps

6060 42 576o 5885 6343 6483

6120 48 5813 5939 6493 6544
•

618o 53 5866 i	 9994 6553 6605

A-2-20
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Table A6-2 (Continued)

Period
(sec)

Cross Latitude (Reference Latitude) 	 ..

65°N 57.651 250N 22o N	
_

Programmer

Correction

T From
Launch

Time
(sec)

T+
Launch

System
Time
(sec)

T

(sec)
•

T +
Launch
Time
(sec)

T

(sec)

T +	 ;
Launch'
Time
(sec)

T

(sec)

T	 i•

Launch
Time
(sec)

,

6240 59 5919 6048 6613 1 6665

6300 65	 - 5973 6103 6673 6725

636o To 6o26 6157 ! 6733 . 6786

642o 76 6079 6211 6792 6846

6480 As directed 6133 6266 6852 6906

654O As directed 6186 6321 6912 ' 6967

6600 As directed 6239 6375 6972 7027

666o As directed 6292 6429 7032 7088

6720 As directed. 6346 6484 7092 7148

6780 As directed 6399 6539 7152 • 7208

6840 As directed 6452 6593 • 723.2 1 7269

6900 As directed 6505 : 6647 7272 ! 7329

6960 As directed 6558
i
6701 7332

1
! 7390

7020 As directed. 6612 : 6756 7392 7450

7080 As directed 6665 6810 7452 7511

7140 As directed 6718 6865 7512 7571

7200 As directed 6772 6920 7572 7632

A-2-21
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Figure A2-1 Nominal orbit Traces - Passes 1 Through 3
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Figure A2-2 Nominal Orbit Traces • Passes 8 Through 12
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FOREWORD

Due to major operational changes, this Tab 3 of Appendix A supersede* the
Tab 3 of Appendix A, previously published and dated 22 February 1960. This
Tab contains detailed data and directives applicable to the flight testing of
Agana Vehicle 1053 with Discoverer Booster 160. The data and directives
in this Tab are applicable for this Discoverer Vehicle configuration only.

Engineering and procedural changes pertinent to this flight are as follows:

The geophysical equipment has been removed from the vehicle
and the primary objectives have been modified to emphasize
capsule detection and recovery. Primary emphasis on air re-
trieval has been retained only in the 60 x 200 urn nominal
impact area.
A diagnostic payload will be installed containing equipment to
facilitate tracking and improve telemetry data transmission
during the separation and recovery phases.
Additional telemetry receiving facilities will be provided at
Christmas Island, South Point, Hawaii, and Barking Sands,
Kauai, to aid in the recovery operation.
JC-54, or other suitable telemetry receiving aircraft will be
stationed south of the primary recovery area to aid in the
recovery operation.
The capsule nominal impact latitude will be moved to 24° N
latitude..
The entire recovery force deployment will be revised.
The Pvt. Joe K. Mann telemetry ship will be stationed south of
Hawaii.
The RC-121 aircraft and the Hawaii Control Center will be
equipped with single sideband radio.
HCC - STC communications during the recovery operations will
be augmented by the addition of two voice limes (toll telephone).

A-3-3-
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The recovery operations contained herein are based on the Recovery Plan 
for Discoverer XI4 LMSD-446623, as approved by AFBMD. The Recovery
Plan will not be revised to reflect changes stipulated in the AFBMD approval
and should be used for background information only. This STD and the DTO
will hive precedence over the Recovery Plan for Discoverer XII. 

•
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APPENDIX A
SUPPLEMENTAL TEST INFORMATION

Al INTRODUCTION

This section contains descriptive material which supplements the general
text of the STD for this flight operation only. Material presented herein,
which may conflict with information and/or procedures in the general text,
has precedence, due to operations peculiar to the diagnostic mission of this
Discoverer Satellite (Agana Vehicle 1053). This Tab will not be referenced
for subsequent flight operations.

A2 CONFIGURATION

A2.1 Agena Vehicle Modifications

AZ.1.1 Agena Vehicle 1053 will carry an instrumented payload in the cap-
sule which will be operative only during the capsule separation and recovery
phases of the flight operation. A complete capsule instrumentation list is
included in the DTO, Appendix F, Tab 4, (LMSD-445725). The primary ob-,
jective of the capsule instrumentation is to telemeter separation, re-entry,
and recovery equipment operations to ground stations to enable a more corn-.
plate post-flight quantitative analysis of the recovery operations than has
been possible on previous flights.

A2.1.2 In order to accommodate the required capsule instrumentation and
to achieve the required perigee altitude, it has been necessary to remove
all geophysical research instrumentation 'and the JHU/APL Doppler beacon.
The removal of this equipment releases a number of vehicle continuous
telemetry channels that will be reassigned ( vehicle 1053 only) to telemeter
reset monitor, increase/decrease switch position, and alternate re-entry
selector.

A-3-5
•
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A2.1.3 A transistorised 5-band transponder, which is a preproduction
article of the typo to be used on the Agana B series of vehicles, will be
installed on the capsule and, thus, enhance the recovery probabilities by
permitting computer •determination of the re-entry trajectory and impact
location. The capsule transponder will use pulse spacing No. 5 to allow
selective tracking on either the vehicle or capsule transponder since both
transponders will operate on the same frequencies. The capsule trans-
ponder will be programmed on by the orbital progranuner on Pass 2 over
KTS and RTS to facilitate airborne checkout and ground equipment compat-
ibility adjustments prior to the recovery pass. The orbital programmer
will enable and disable the capsule transponder Command 4 activation cir-
cuit at telemetry and beacon ON and OFF respectively. The transponder
can be turned on by issuance of CoMmand 4 at any time during the active
portion of a pass. The orbital programmer will disconnect the capsule
transponder after telemetry and beacon OFF.

A2.1.3.1 Before separation, the capsule transponder will operate from
the vehicle electrical power supply through the vehicle transponder relay.
Vehicle receipt of Comro.an.d 4 at any time during the active portion of a
pass will turn on the capsule transponder. The orbital programmer will
turn on and turn off the capsule transponder on each active pass after ve-
hicle beacon and telemetry turn-off; however, the beacon will not come on
at these times since the vehicle transponder has already been turned off.
The capsule transponder can be turned on via Command Channel 4, but it
can only be turned off by the orbital programmer.

A2.1.3. 2. Activation of the capsule transponder via Command Channel 4
will be by STC direction only. When the capsule transponder, is commanded
on, both the plate and filament voltages are applied simultaneously, the cap-
sule gyros will be spun up, and the capsule telemetry transmitter filaments
will be turned on. The equipment will be turned off by the orbital pro-
grammer. Repeated command turn-one will materially reduce the life and
reliability of the transponder and gyros; hence,tbe transponder will be com-
manded on only when absolutely necessary. Due to the programmed turn-on

LOCKHEED AIRCRAFT CORPORATION
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of the transponder during Passes 2 and 17, it should not be necessary to
conunand transponder turn-on unless difficulties are experienced during the
programmed Pass 2 turn-on.

AZ. 2 Capsule Instrumentation .

The diagnostic capsule payload for this flight operation will contain a tape
recorder, two •commutators and two telemetry transmitters to: (1) telem-
etry equipment operations and capsule dynamics during the separation
Phase; (2) record on tape the capsule dynamics, ablative shell char, 5-G
switch closure, and capsule external and internal temperatures during re-
entry; and (3) telemeter the tape recorded data, capsule dynamics, and re-
covery equipment operations during the parachute deployment phase. The
1. 2 watt telemetry transmitter, which has been used in previous re-entry
capsules, will transmit all telemetry on 241.5 me and will be paralleled
with an 8-watt transmitter which will operate on 228.2 mc. Both trans-
mitters will transmit the four commutated and one continuous telemetry
channels.

AZ. 2.1 . The capsule instrumentation schedule is contained in the DTO.
The two telemetry transmitters will have parallel inputs in order to achieve
transmitting redundancy. The 1.2-watt transmitter, 241.5 mc, will be di-
plexed with the capsule beacon on one of the capsule antennas, and the
8-watt transmitter, 228.2 rac, will radiate through the other capsule antenna.
By receiving and recording both telemetry signals at a ground station, a
complete telemetry record will be acquired during the capsule spin operation.
The input to both transmitters will be one continuous channel, Channel' 11,
and four commutated channels, Channels 14, 15, 16, and 18. One 60-point,
5-rps high level commutator will drive the VCO's for Channels 14 and 15
and one 60-point, 5-rps high level commutator will drive the VCO's for
Cha.nnels 16 and 18. The VCO for continuous Channel 11 will be driven by
a -20-g to +8-g longitudinal accelerometer.

A-3-7
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A2.2.2 In order to obtain telemetry data for events that will occur during
radio blackout, the capsule will contain a recorder with an endless tape.
The tape recorder will continuously read in the outputs of the VCO's for
Channels 14 and 16 along with a 50-kc oscillator output and will continuously
read out the data for transmission over both transmitters two minutes
after read-in. The magnetic tape length will be sufficient to store two min-
utes of data with the read-out head just in front of the read-4n head relative
to the tape travel and the eraser between the two heads. The tape recorder
will be activated by the SS/D timer 78 seconds before separation and will
run continuously for the duration of telemetry transmission. The 50-kc
reference oscillator output will be recorded on the two-track tape recorder
to facilitate corrections to the data for the recorder wow and flutter. Because
of the recorder wow and flutter characteristics and the two-minute time de-
lay, all real-time data presentations will be derived from Channels 11, 15,
and 18 with Channels 14 and 16 recorded on magnetic tape for post-flight
analyses.

A2.3 Pvt. Joe Z. Mann 

A2.3.1 The Pvt. Joe Z. Mann  will put to sea with sufficient time to arrive
at the initial station, 90 N latitude, 157°24' W longitude, not later than
T + 3 hours. LMSD personnel will accomplish communication checks

•with the VCC daily at 1830 and 2300 hours GMT (1130 and 1600 hours PDT).
Communications checks with HCC will be scheduled daily at 1800 and 2330
GMT (0800 and 1330 HST) with the equipment status report given during the
1800 (HCC) and 1830 (VCC) GMT contacts and with the ship's position,
weather, and equipment status reports given during the 2300 (VCC) and
2330 (HCC) GMT contacts. The HCC will relay the ship's equipment status
report, weather, and position to the STC. On the day before the launch,
communications checks will be accomplished in accordance with the daily
schedule. Following the last regular communication check with HCC at
2330 GMT, the ship will transmit position, weather, and equipment status
reports to the VCC at 0430 and 0730 GMT. Beginning at T-6 hours the
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Pvt. Joe Z. Mann  will assume priniary communications with the HCC ex-
cept for one communication check with the VCC at T-3.5 hours. The ship
and the HCC will maintain SSB radio silence from T-6 hours until T + 30
minutes except for communication checks at T-6, T-3, and T-0.5 hours.
Following launch, the HCC and the pvt. Joe Z. Mann will maintain radio
silence during active passes over the . VTS and continuous contact during
active passes within reception range of the ship. Following recovery, the
communications will revert to the prelaunch daily schedule.

AZ. 3. Z The following SSB frequencies will be used for ship-to-shore
communications:

In port and first day out
Second day out and beyond

VCC/	 HCC/
Pvt. Joe Z. Mann Pvt. Joe Z. Mann

6741 kc	 17622.5 kc

11214.0 kc	 11214.0 kc

AZ: 3; 3' Before crossing the 145° meridian, communication with the
Captain of the Pvt. Joe E. Mann  will be made through PMR Headquarters
at Pt. Mugu; after the ship crosses the 145° meridian, communication will
be through the PMR representative at the HCC. This communications
channel will be used to request changes in the on-station location of the
ship and movement of the ship for the data pickup, if required.

AZ. 4 Ground Station Modifications

A2.4.1 The KTS will be provided with a panadapter to facilitate acquisi-
tim of the AM capsule beacon and subsequent determination of the frequency
deviation from nominal.

A2.4.2 Additional telemetry receiving equipment will be installed at the
PMR facility at South Point to augment that station's telemetry acquisition
and tracking capability. The PMR 60-ft antenna at South Point will be used

A-3-9

LOCKHEED AIRCRAFT CORPORATION
	

MISSILE sod SPACE DIVISION 

n•n •• 11••••n•n••••n •••11.1.111 	coommoromill    



LMSD-445710
1053/160

Revised Page
31 May 1960

for triangulation on the descending capsule; but, because it does not have

automatic tracking and has a narrow beam width, a quad-helix antenna will
be installed for this operation along with additional telemetry receivers.

A2.4.3 A. telemetry receiving station will be installed on Christmas Island
to extend the capsule detection and telemetry reception range below the
equator. The Christmas Island facility will have a quad-helix antenna,
three 1302-A telemetry receivers, a timing system, recorders, and UHF
and SSB communication equipment.

A3 LAUNCH OPERATIONS

A3. 1 Launch Criteria

The launch criteria listed in Paragraph 4.3 of the basic STD are applicable
to this flight operation except as cited in Table A4-1.

A3. 1. 1 Paragraph 4.3.8 is revised for this operation.	 The following
rnizdanum Recovery Force with all search and recovery equipment operable
must be met:

Four RC-121 radar aircraft
Eight C-1193 recovery aircraft

c. Two surface ships.

A3. Z Launch Trajectory

The -5° yaw maneuver immediately following separation will not be made
on this flight. This has been done previously to align the Discoverer
Satellite with the Discoverer Vehicle coast velocity vector to increase
the resultant velocity at Discoverer Satellite burnout.

A-3-10
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At ORBIT OPERATIONS

Vehicle Instrumentation 

A4.1.1. Due to the absence of an orbital payload, additional continuous
telemetry channels are available for telemetering of operational quantities.
The reset monitor, position of increase/decrease switch, and alternate
re-entry selector will all be telemetered on commutated Channel 16 as
well as on separate continuous channels. The Vehicle Command Console
will continue to display functions from commutated channels, but the real-
time readouts on the oscillograph/Datarite will be derived from the con-
tinuous channels.

A4..1.2 No payload real-time readouts will be required for this flight
operation. Only the normal operational quantities (reset monitor, pro-
grammer period, command verifications, etc3 will be read out and reported
to the STC in realtime on all passes until the recovery pass, nominally
Pass 17. The teletnetered quantities to be read out in realtime during the
recovery pass are listed in Paragraph A5 and Table.A8-1 of this Tab.

AC.1..3 In order to determine capsule separation characteristics, a linear
travel potentiometer has been installed adjacent to each of the four springs
that force the capsule from the vehicle. At 75 seconds before separation,
vehicle telemetry continuous Channels 7, 13, 14, and 18 will be switched
from the orbit functions to the separation monitors by the 8S/D timer and
will telemeter the separation event. Channel 7 will be monitored at KTS
for determination of the system time of separation and reported in realtime.

A4.Z Capsule S-Band Transponder

A4.Z..1. A transistorised version of the S-band transponder will be in-
stalled on the capsule thrust cone to augment KTS radar tracking of the
de-orbiting capsule subsequent to retro-racket burnout. These tracking data
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•
will be entered into the Computer at Palo Alto to determine the most prob-
able location of capsule impact and will facilitate redeployment of the search
forces if the capsule is not acquired by the Recbvery Force.

Ad. Z. Z The orbital programmer will control the capsule transponder. On
Pass 2, the orbital prograuuner will turn on the capsule transponder at
mid-track over ICTS and will turn off the capsule transponder at mid-track
over HTS. On this pass, KTS and HTS will, after completing command
operations required by the STC, switch the VERLORT pulse spacing to
No. 5, lock on the capsule transponder, determine necessary VERLORT
adjustments, and track in this mode until fade. The orbital programmer
will also be programmed to turn on the capsule. transponder before acquisi-
tionat KTS on Passes 17 and 18. If it is necessary to recover earlier than
on Pass 17, the capsule transponder will be turned on via VERLORT Com-
mand Channel 4 after acquisition at KTS. If it is impossible to complete
the ground radar checks during Pass 2, the capsule transponder will be
commanded on for completion of 'the ground checks during a pass within

reception range of KTS. and HTS.

A4.3 Alternate Re-entry Selector

The alternate re-entry selector will function as described in Paragraph
6.4.7 except that commands for alternate re-entry selector adjustment will
not be transmitted when the satellite is between 70° and 55° N. latitude,
instead of 55° to 40° N latitude as previously used.

A4.4 Impact Latitude

Although the nominal impact latitude will be at 24° N. latitude, under
certain conditions it may be necessary to move the predicted impact
latitudelarthernorthto insure adequate KTS radar tracking of the capsule.
Before issuing the first post - launch blossom prediction, the PAC will print
out the KTS acquisition program for the recovery pass based on available
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data and determine that impact at 24° N latitude will enable at least
60 seconds of radar tracking after retro-rocket burnout. If the post-retro
time-to-track is inadequate, the impact latitude may be moved as far north
as 26° N latitude. The condition which would require moving the impact lati-
tude north is a lower than nominal perigee combined with an orbit period
greater than nominal (see Fig. A7-3). .

A5 RECOVERY OPERATIONS

A5.1 General 

A5. 1.1 The nominal impact point for this operation will be moved to 24° N
latitude and 158°53.4' W longitude, and the perigee altitude will be increased
to 145 sm. The nominal impact point was established to provide HTS telem-
etry coverage of the parachute deployment sequence at the nominal latitude
for all orbit periods within one minute of nominal. The perigee altitude, in
conjunction with the impact latitude, will provide capsule separation at ap-
proximately the KTS latitude and will enable at least one minute of valid
radar tracking data of the capsule after retro-rocket burnout for all orbit
periods within 1-1/2 minutes of iorainal.

A5. 1.2 The surface and airborne recovery force will be deployed to cover
an extended area. In general, six C-119J and two RC-121 aircraft and one
surface ship will be deployed in the primary recovery area; the other Victory
Ship, two or three C-119J, two RC-121, one WV-Z, five telemetry-receiving,
and one C-130 aircraft, and the Pvt. Joe E. Mann  telemetry ship will be de-
ployed to provide capsule detecting and telemetry receiving capabilities
from the recovery area to 1800 nm downrange. A temporary telemetry re-
ceiving station will be installed on Christmas Island to further extend the
capsule detecting and telemetry receiving range (Fig: A7-3). .

A5.2 Capsule Separation and Re-entry Sequence 

A5. 2.1 The recovery phase of operations will commence at approximately
KTS acquisition on the recovery pass when the orbital programmer will
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restart the SS/D timer. Significant events which will occur during the cap-
sule separaition, re-entry, and recovery sequences are listed in the follow-
ing paragraphs with T 0 defined as the time of capsule /Agena electrical
disconnect.

AS. 2. 1. 1 Capsule Separation Sequence 

Time	 Signal Source	 Event
T - 10 min	 Fairchild Orbital Timer	 1. Capsule telemetry filaments "on"

2. S-band transponder "on"
T - 93 sec	 Fairchild Orbital Timer 	 1. Restart SS/D timer
(*0.6 s ec)	 2. Telemetry battery activated
T - 78 sec	 SS/D Timer (arm signal)	 1. Capsule telemetry plates "on"

Ignite thermal relays to arm
thrust, cone programmer •
Capsule radio beacon "on"
Couunand - 40°/min pitch rate
Start tape recorder

T - 1 sec	 SS/D Timer (transfer 	 1. Command + 4°/ruin pitch rate
(*0. 1 sec)	 signal)	 2. Ignite electrical disconnect de-

lay pyro (delay tolerance
500 to 1320 milliseconds)

3. Ignite thrust cone programmer
thermal batteries
Ignite recovery system thermal
battery 2A8
Ignite pyro switches 2A4A2S1
and S2 to arm thermal battery
2A7B T- 1

T - 0 sec	 Electrical Disconnect	 1. Capsule/satelLite cable
(-0.5 + 0.32	 Pyro Fires	 disconnected
sec)	 2. Thrust cone programmer started

(ground loop lifted)
•T + 0. 5 sec	 SS/D Timer (separation	 1. Pin-puller squibs ignited

(*O. 1 sec)	 signal)	 (0 to 7 milliseconds delay)•
2. Four springs . push off capsule to

about 1.7 ft/sec
T + 1.5 sec.	 TIC Programmer Event 1 1. Spin rockets ignited, capsule
(*0.06 sec)	 spins up to about 60 rpm in

0.8 sec
T + 2. 75 sec T/C Programmer Event 2 1.	 Retro rocket ignited, capsule
(*0. 11 sec)	 receives approximately 4-g ac-

celeration for approximately
9 sec
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T + 507 sec 135,000 ft

AS. 2.1.3 Capsule Recovery Sequence 
Approximate

Altitude
T + 600 sec (nominal)	 55,000 ft
(5-g switch closure
+ 126 sect 2 sec))

Time 
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A5.2.4.2. Capsule Re-entry Sequence 
Approximate

	

Time	 •Altitude 

	

T + 362 sec	 350,000 ft

	

T + 453 sec	 ZOO, 000 ft

Event
1. De-spin rockets ignited,

capsule de-spine to about
10 rpm

1. Ignite electrical disconnect
and explosive separation
bolts.

Event
1. RP' blackout begins
1. 5-g switch closes, per-

mitting battery 2A8 to ig-
nite thermal battery BT-1,
which in turn fires:

Dimple motors to start
mechanical timer
Pyro-switches to allow
28v from thermal bat-
tery 2A8 to feed the
timer switch, removes
squib of thermal battery
2A7BT1 from thermal
battery ZA8, and arms
thermal batteries
ZATBT2 and 2A7BT3

1. RF blackout ends.

Event
Battery 2A8 ignites thermal
batteries 2A7BT2 and BT3,
and delay pyro switches
ZA4A1S1 and 52 (1 sec
delay).
The delay pyro switches
disconnect their own squibs,
the squibs of the thermal
batteries, unshort the
squibs of pyro switches
2A4A1S3 and S4, and =-
short the chute cover ejec-
tion pistons.

Time	 Signal Source 
T + 13.75 sec T/C Programmer Event 3
(10.5 sec)

T + 15.75 sec T/C Programmer Event 4
(10.6 sec) 
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Time 
Approximate

Altitude.	 Event   
The action of switches SI and S2
also permits batteries. BTZ and
3 to ignite the ejection pistons
and pyro switches ZA4A1S3 and S4.
The ejection pistons blow off the
chute cover, which pulls out the
pilot chute which in turn pulls
out the mein chute bag. The
main chute bag brings out the
chute in a reefed condition.
Time delay pyrotechnic cutter
dieresis the main chute and per-
mits deployment (4 sec).
As the chute system decelerates
the capsule, the ablative shell,
released from the capsule when
the ejection pistons fired, falls
clear of the capsule.
Actuation of pyro switches S3 and
94 apply +12v (from batteries
contained in the radio beacon) to
the light beacon.
Radar reflective chaff, packed
with the chute, falls free as the
chute emerges from its bag.

AS. 2.2 The recovery capsule GE acquisition transmitter signal can be iden-
tified by its 1000-cps pulse repetition rate. The pulse width will be 35
microseconds.

A5.3 Kodiak Tracking Station Recovery Pass Operations 

A5.3.1 For the recovery pas., the PAC will include the predicted system
time of separation in the KTS acquisition message. At approximately two
minutes before predicted capsule separation, or immediately after acquisi-
tion, the KTS will transmit Command 4, switch to VICRLORT pulse spacing
No. 5 thirty seconds later, and the radar will be locked on to the capsule
5-band transponder signal. Tracking on this signal will be maintained until
fade, with the tracking data punched on teletype tape.

A5.3.2 The KTS will read out the real-tinie telemetry quantities listed in
Table Alirl and report them to the STC over the voice line immediately as
they occur. After thrust cone ejection or twenty seconds after capsule
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separation, whichever is first, the KTS will read out the capsule telemetered
separation events that will be recorded on an oscillograph/Datarite. Every
attempt will be made to determine the system time of capsule separation and
to qualitatively assess the capsule separation and retro sequence before sig-
nal fade so that the real-time telemetry data can be transmitted to the STC
by voice without delaying transmittal of the radar data. KTS will also re-
cord the capsule separation telemetry on magnetic tape from the output of
the tape recorder (Channels 14 and 16) after a. two-minute time delay. The
real-time telemetry data readouts required before radar data transmittal
will be identified by using the appropriate code word for separation, followed
by the event number shown below.

Event No.	 Function 
1	 Spin' I
2	 Spin ll
3	 Retro rocket
4	 De-spin I
5	 De-spin. n
6	 Thrust cone electrical disconnect

Thrust cone separation

If all events appear normal, the KTS verbal report will consist of the sys-
tem time of separation (with the appropriate code word) followed by a state-
ment that all events were normal. Event numbers will only be referenced
for negative reporting.

AS. 3. 3 Immediately after completion of the radar data transmittal, KTS
will submit a quantitative separation data report to the STC that will include
the post-pass items in Table A8-1. If the capsule is recovered or at least
visually acquired before these data are available, the requirement for these •
data may be waived by the STC.

A5.4 HTS Recovery Operations

A5.4. 1 Approximately fifteen minutes before acquisition on the recovery
pass, the HTS will search the frequency range from 223 to 247 me and log
the frequency, azimuth, and type of modulation of any signals received to
reduce the possibility of confusion from interference signals.
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A5.4.2 On the recovery pass, HTS will track the vehicle telemetry signals
With the tri-helix antenna and the capsule telemetry signals with the TL,M-18
antenna. Acquisition of the vehicle telemetry signals with the tri-helix an-
tenna will be accomplished using standard acquisition procedures. Proce-

dures for acquisition of the capsule telemetry signals by the TLM-18 antenna.

will vary as a function of the actual orbit and predicted impact point. In

general, the TLM-18 will be positioned at the impact point azimuth using a
sector scan. The amplitude of the sector scan will be 20° (±10°) for impact

azimuths between 345° and 15°. The scan amplitude will be increased 3/4°

for each 1 o of azimuth over 15o for the eastern sector or under 345o in the
western sector.

The TLM-18 antenna acquisition elevation Will be e. Until acquisition of

the capsule signals, one receiver, operating on signals from the tri-helix,
will be tuned to the 228.2-mc capsule telemetry signal. In the event the

capsule telemetry signal is acquired with the tri-helix before TLM-18 acqui-
sition, the tri-helix will be positioned on the capsule signal until TLM-18
acquisition after which the tri-helix will resume tracking on the vehicle

telemetry signals. TLM-18 angle data recorded after auto track has been

established' ivill be transmitted to the PAC when requested by the System

Test Director.

A5.4.3 For initial acquisition by the VERLORT radar, the antenna will be

positioned at the acquisition azimuth with a ±10° azimuth scan and 2°eleva-

tion. The radar pulse spacing will be in position No. 5 to acquire on the

capsule transponder in the event the re-entry trajectory is shallow, and the

capsule thrust cone has not entered the ionization layer before reaching HTS

line-of-sight range. This mode of operation will be maintained until

ETA + 90 seconds after which the VERLORT radar will track the vehicle.

If the radar acquires on the capsule transponder, auto track will be main-

tained until fade. The capsule radar tracking data will be transmitted to the

PAC when requested by the System Test Director.
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A5.4.4 All capsule telemetry will be recorded on magnetic tape. Subse-
quent to HTS acquisition of the capsule telemetry signals, HTS will report
telemetered recovery events as listed in Table A8-1 to the STC immediately.
These real-time telemetry data readouts will be identified by using the ap-
propriate code word for recovery, followed by the event number shown
below:

Event No.	 Function 

1	 G switch closure
2	 Tinter switch closure
3	 Parachute cover off
4	 Parachute deployed
5	 Ablative shell off

A5.4.5 When the TLM-18 azimuth rate approaches 0° per second or when
the telemetered capsule recovery events are received, HTS will report an-
tenna azimuth and elevation to the STC and the HCC.

A5.5 Surface Ship Operations

AS. 5.1 Each of the two Victory Ships in the Recorery Force will be equipped
with a manually operated quad-helix antenna and one additional telemetry
receiver to augment their telemetry receiving capabilities. The surface
ship deployment is shown in Figure A7-2.

AS. 5.1.1 The  Haiti Victory will be positioned 10 nm west of the nominal
impact point and will receive and record recovery telemetry if the capsule
impacts in the predicted recovery area. 	 The quad-helix antenna will scan
the northern half of the recovery area at the rate of once per five seconds
beginning at ETPD - 5 minutes. From ETPD - 5 minutes until ETPD 60
seconds the antenna elevation will be maintained at 10°. After ETPD - 60
seconds, the antenna elevation will be increased 20° per scan from 10° to
70°. After ETPD + 20 seconds, the scan mode will rotate 180° to scan the
southern sector. If the capsule signals are not acquired by ETPD + 2
minutes, the antenna elevation will be fixed at 30° and a 360° azimuth scan
will be initiated at a :dewing rate of 30° per second and continued for two
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minutes.- If the capsule signals are not acquired by ETPD + 4 minutes, the
antenna will be positioned at 180° azimuth and 10° elevation and the telem-
etry receivers monitored until ETPD + 30 minutes. When the capsule sig-
nals are acquired, the antenna will begin manual tracking as a function of
maximum signal strength and all telemetry and beacon signals will be re-
corded on magnetic tape. The D/F equipment will be operated normally and
used to obtain refined capsule directional data after acquisition. When the
capsule bearing becomes steady, the Haiti Victory will report position and
capsule bearing to the northern Command RC-121 over UHF and to the
HCC through PMR immediately and proceed in the direction of the acquired
signals. If the capsule signals are not acquired, the Haiti Victory will so
report over SSB radio through PMR to the HCC at ETPD + 30 minutes.

A5. 5.1.2 The Dalton Victory will be positioned at 14° N latitude directly
under the satellite path on the recovery pass to provide telemetry reception
and capsule detection capability between HTS and the  Pvt. Joe E. Maim.
The quad-helix antenna will scan *90° about 360° azimuth at 10° elevation at
the rate of once per five seconds from ETPD - 0 until ETPD + 3 minutes.
From ETPD + 3 minutes until ETPD + 5 minutes, the quad-helix antenna
will scan *900 about 360° azimuth with the antenna elevation increasing and
decreasing from 10° to 160° to 10° in 20° increments. The scan rate will
be once per five seconds. After ETPD + 5 minutes the antenna will be posi-
tioned at 10° elevation and 180° azimuth. In the event the Dalton Victory
acquires the capsule signals, the telemetry will be recorded on magnetic
tape, and antenna acquisition and bearing will be immediately reported
through PMR to the HCC. When the parachute deployment telemetry se-
quence is received, or when the antenna azimuth becomes constant, which-
ever is first, the Dolton Victory will so report orally over SSB radio through
PMR to the HCC and provide ship position and antenna azimuth and elevation.
If no capsule signals are acquired by the Dalton Victory, a negative oral re-
port will be submitted over SSB radio through PMR to the HCC at ETPD + 30
minutes.
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AS. 5.2 The Pvt. Joe E. Maim telemetry ship will be stationed at 7° N lati-
tude directly under the orbiting satellite on the recovery pass to extend the
capsule detection and telemetry reception range to Christmas Island (see
Fig. A7-3). The telemetry ship will initiate search operations on the re-
covery pass at ETPD - 0 with the forward and aft tri-helix antennas positioned
at 10o elevation. The forward tri-helix antenna will scan the azimuth range
from 270° to 90° at the MaXiMUTD, sieving rate (approximately 30° per second).
The aft tri-helix will scan the azimuth range from 90° to 270° at the maximum
slowing rate. The single helix antenna will search with an elevation scan
from 90° azimuth to 270° azimuth at the rate of once per five seconds. All
antennas should search for the 228. 2-131 capsule telemetry signal.

AS. 5.2.1 The search mode will continue from ETPD - 0 until ETPD + 30
minutes. If the capsule signals are acquired, all antennas will track the cap-.
sule until fade, and the acquired telemetry data will be recorded on magnetic
tape with significant parameters listed in Table A8-1 recorded on an
oscillograph/Datarite for real-time presentation. Immediately after the sig-
nals fade or after the parachute deployment telemetry is acquired, whichever
is first, the  Pvt. Joe E. Mama will report by voice ship position, capsule
bearing, and real-time telemetry data to the HCC over the SSB radio. After
thp parachute deployment sequence has been received, the Pvt. Joe E. Mann
will proceed in the direction of the capsule signals and effect water recovery.
Any visual acquisitions, regardless of whether capsule is airborne or in the
water, will be immediately reported by voice to the HCC over SSB radio.

AS. 5.2.2 During the recovery and search operation, the L.MSD personnel on
board the Pvt. Joe E. Mann will maintain communication with the telemetry
aircraft over the assigned UHF frequencies. The ship and aircraft will ex-
change acquisition and tracking data for mutual benefit. Since the
Pvt. Joe E. Mann is not able to transmit SSB while receiving telemetry sig-
nals, the pass commentary will be transmitted over UHF to a telemetry air-
craft for relay to Christmas Island where it will be relayed to the HCC over
SSB radio.
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A5.6 Airborne Recovery Force Deployment 

A5.6.1 The Airborne Recovery Force deployment for a nominal orbit period

and periods* differing from nominal by 1-1/2 minutes is presented in Figure

A7-3. The force will be deployed with sufficient search and recovery air-

craft in the 60 x 200 am nominal impact area to insure aerial recovery

capabilities.

' The capsule detection range will be extended 400 mu south of the impact

area by redeploying those C-119, RC-121, and C-130 aircraft not required

in the impact area. Air retrieval will be attempted in this area, but em-

phasis will be on detection and surface recovery.

AS. 6.2 The RC-121 search radar aircraft will be deployed to provide dual

radar coverage of the primary recovery area and the extended recovery

area (see Fig. A7-4). Each of the RC-121 aircraft will be equipped with

SSB radio for direct communications with the HCC without compromising

HF communications with the C-119 and C-130 aircraft on the "command net"

and "telling net. " Due to the extended deployment of the recovery aircraft,

there will be two command RC-121 aircraft and two pairs of HF telling net

and command net frequencies; one for the northern sector and one for the

southern sector. The frequencies for the command and telling nets will be

assigned by the HCC.

AS. 6.3 The recovery aircraft will be deployed with six C-119 aircraft in

the.prims.ry recovery area spaced at 40-nm intervals along the satellite

path. The remaining two or three C-119 and the C-130 aircraft will be de-

ployed in the extended recovery range at 100-nm. intervals. The recovery

aircraft deployment is shown in Figure A?-5.

AS. 6.3.1 The C-119 aircraft operating procedures will remain much the

same as in the previous operations. The mission of the C-119 aircraft in

the primary recovery area will remain acquisition and aerial recovery of

the capsule. The mission of the C-119 and C-130 aircraft in the extended
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recovery area will be primarily capsule acquisition with aerial recovery
secondary since insufficient aircraft are available to provide adequate re-
trieval capability.

A5.6.3:2 All C-119 and C-130 aircraft will search for and use the DIP
equipment on the capsule beacon signal. KTS will report the frequency devi-
ation of the capsule beacon to the HCC through the STC. The HCC will relay
the frequency deviation to the recovery aircraft through the Command
RC-121's. This will permit the FLR-2 operators to search *3 Inc about the
reported frequency. If the capsule beacon signals are not acquired by
ETPD 60 seconds, the frequency scan will be increased to *12 mc. If the
RC-121 aircraft obtain solid radar returns from the capsule parachute and
the chaff but the. C-119 aircraft are unable to acquire the capsule beacon sig-
nal, the FLR-2 operators will search for and use the D/F equipment on the
8-watt, 228.2-mc, FM telemetry signal.

A5.6.4 The WV-2 will perform an FIC survey of the predicted impact area
and will assume a final position 120 nm south and 100 nm west of the pre-
dicted impact point by ETPD - 30 minutes. The WV-2 will communicate
with the Recovery Force on the command and telling nets. The WV-2 will
search for all three capsule signals and attempt to derive a D/F bearing
from any of the signals acquired. All telemetry signals received will be
recorded.

Signal acquisitions, frequency deviations, and bearings will be reported as
directed by the "HCC On-the-Scene Test Controller" aboard the WV-Z.

A5.6.5 The telemetry aircraft will be deployed along the vehicle flight path
in relation to ship and island telemetry installations to insure continuous
telemetry reception from the primary impact area to south of the equator.
The nominal deployment is shown in Figure A7-3. Telemetry reception
range of these aircraft is expected to be 120 to 150 nm. Placement of these
aircraft for a nominal orbit in order of position priority will be as follows:
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Aircraft No.	 Position 
1	 480 nm south of  Pvt. Joe E. Mann 
2	 Midway between  Dalton Victory and

Pvt. Joe E. Mann 
3	 Midway between two southern C-119

aircraft
4	 240 nm south of  Pvt. Joe E. Mann
5	 720 nm south of  Pvt. Joe E. Mann 

Aircraft No. 2 and No. 3 will be staged from Hickam Air Force Base to in-
sure a backup capability in the northern area. The remaining aircraft will
be staged from Christmas Island. All aircraft will be on station by ETPD-1
hour.

A5.6.5.1 The two telemetry aircraft positioned north of the Pvt. Joe E. Mann 
will be under the direction of the southern area Command RC-121 and will es-
tablish communication with this aircraft on the assigned HF telling and con-
trol, nets. The aircraft staged from Christmas Island will be under direction
of the HCC and will establish communications with the HCC through the
telemetry station at Christmas Island over the assigned UHF frequency. If
actual positions do not permit using UHF, due to distance, communication
will be established between Christmas Island and the telemetry aircraft over
the assigned HF frequency. This will be accomplished by operating the HF
SSB equipment at Christmas Island in the AM mode. All transmissions from
the telemetry aircraft to Christmas Island will be relayed as soon as possible
to the HCC over the SSB link. An alternate means of communicating from
the telemetry aircraft to the HCC will be through the telemetry ship
Pvt. Joe E. Mann over assigned UHF or HF frequencies.

A5. 7 Airborne Recovery Force Operations 

A5.7.1 The RC-121 aircraft will search for the chaff as the first radar re-
turn. After receiving the first radar return, the airborne Test Controller
will notify the nearest C-119J and then vector the C-119J to an intercept
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flight path. The C-119J pilot will follow the RC-121 vectoring and use the
D/F for homing. All returns from the Recovery Force radars and direction
finders will be verified as soon as possible to eliminate possible "bogeys. "
Direction finder acquisitions by the C-1193, C-130, and WV-2 aircraft
will be plotted to verify that only one intersect point e:dats and also will be
checked against radar returns of the RC-121 aircraft and bearings from the
surface stations. If bogey signals still appear to exist after verification,
the airborne Test Controller will conduct a systematic visual search for the
source of each signal.

AS. 7.2 When the recovery aircraft makes visual contact with the capsule
parachute, an air recovery will be accomplished. Repeat passes will be
made, if necessary, until recovery is successful or until the capsule im-
pacts in the water. The C-119J aircraft completing recovery will return to
Hawaii as directed by the HCC and will be escorted by either a C-1193, an
RC-121, or an SC-54 (Air Rescue) aircraft. The remainder of Recovery
Forces will return to Hawaii as directed by the HCC.

A5. 7.3 If the air recovery is unsuccessful, the C-1193 aircraft will circle
the area of water impact and drop a smoke bomb while the airborne Test
Controller vectors the surface ships into position to effect water recovery.
The capsule beacon and flashing light operation will continue for 20 to 36
hours. If the capsule impacts in the water, the northern or southern C-130
will, at the direction of the HCC, drop a RATU marker buoy to aid in sur-
face recovery. The northern C-130 aircraft is not a part of the Recovery
Force and will be used only to drop marker buoys.

A5. 7.4 If recovery operational conditions permit, the northern Command
RC-121, or alternate, will transmit brief best available information reports
to the HCC over SSE radio at ETPD + 10 and 20 minutes (±2 minutes); simi-
larly, the southern Command RC-121 will submit brief best available infor-
mation reports to the HCC at ETPD + 15 and 25 minutes (±2 minutes). If
the re-entry capsule is not sighted before ETPD + 30 minutes, the northern
Command RC-121 will report a brief recap of most reliable received signal

A-3-25

LOCKHEED AIRCRAFT CORPORATION -S-EeRET--- MISSILES Ned SPACE DIVISION



LMSD-445720
1053/160

Revised Page
31 May 1960

•
data to the HCC for relay to the STC at that time. Similarly, southern
Command RC-121 recap will be submitted at ETPD + 35 minutes. The data
to be reported are aircraft station position, magnetic signal bearing, and
local time for each reliable signal acquisition. Range and asimuth with
local time and aircraft station position will be reported for each valid radar
return. The report shall also contain the Controller's conclusions regard-
ing the quality of reported signals and bearings, results of triangulation
attempts, and most probable impact location. These data will be relayed
to the STC, immediately upon recelptby the HCC, to enable the PAC to de-
termine the most productive search areas.

A5.7.5 If the capsule has not been located by. ETPD + 30 minutes in the

northern area or ETPD + 35 minutes in the southern area, the Airborne
Recovery Forces will initiate a corridor search south along the probable
impact trajectory. At the discretion of the HCC, or as directed by the STC,
a complete recap may be requested. The Forces will continue the southerly
search, within fuel limitation, unless the HCC directs a search of the moat
probable impact areas as determined from tracldng triangulation and other
available data.

AS. 7.6 The southern telemetry aircraft will maintain UHF communications
with Christmas Island and the pvt. Jge E. Mann, if possible during the re-
covery operation for exchange of acquisition and tracking data. All acqui-
sition data received from either of the surface stations will be relayed to
the other station. Since the Pvt. Joe E. Mann is unable to transmit SSB

while receiving telemetry signals all Pvt. Joe Z. Mann commentaries after
acquisition will be relayed by one of the telemetry aircraft to Christmas,
Island.

A5.7.6.1 The telemetry aircraft will search for both capsule telemetry
signals and the beacon signal. All capsule signals acquired will be re-
corded on magnetic tape with a timing signal. Capsule signal acquisitions
will be reported immediately to the southern Command RC-121 over the HF
telling net and to the Pvt. Joe E. Mann and Christmas Island over UHF.
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When the parachute deployment telemetry sequence is received, it will be
reported over the HF telling net. The telemetry aircraft will attempt to
determine the capsule bearing at fade or at parachute deployment. If this
can be accomplished, the bearing and aircraft position will be reported to
the Command RC-121.

A5.7.6.2 If one of the telemetry aircraft visually acquires the capsule in
the air or in the water, the position will be reported immediately to the
Command RC-121 and the Pvt. Joe E. Mans. The telemetry aircraft will
circle the capsule while maintaining 100 percent visual lock-on until arrival
of a surface vessel or until fuel supply requires return to Christmas Island.
While hovering over the floating capsule the.telemetry aircraft will attempt
to provide a transmission compatible with the receiving equipment on the
telemetry ship and Christmas Island so that by triangulation the capsule
position may be more accurately determined. If Christmas Island or the
Pvt. Joe E. Mann reports the parachute deployment sequence and antenna
bearing, all of the telemetry aircraft will initiate search operations as di-
rected by the HCC.

A5.8 South Point,Havraii Telemetry Installation

A5.8.1 For this operation, a quad-helix antenna and two Neme-Clarke 1302A
receivers will be installed at the PAIR. facility at South Point, Hawaii. Ex-
isting communications, recording, and timing systems will be used.

A5.8.1.1 If the orbit period is such as to permit nominal re-entry, or re-
entry east of HTS, South Point will scan* 80° about a 270° azimuth at an
antenna elevation of 10° at the rate of once per five seconds from ETPD -
0 until ETPD + 3 minutes.

A5.8.1.2 If the satellite path is between HTS and South Point, the quad-helix
antenna will scan * 90° about a 180° azimuth at the rate of once per five
seconds from ETPD - 0 until ETPD + 5 minutes. The antenna elevation
will be varied cyclically from 10° to 70° to 10° in 20° steps at the rate of
one step per scan.
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A5.8.1.3 If the satellite path is east .of South Point, the quad-helix antenna

will scan* 90° about a 90° azimuth at the rate of once per five seconds from

ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be varied

cyclically from 10
o to 70° to 100 in 200 steps at the rate of one step per scan.

AS.8.2 If no capsule signals are acquired before ETPD + 5 minutes, the

quad-helix antenna will be positioned at 180° azimuth and 10° elevation,

and the telemetry receivers will be monitored until ETPD + 30 minutes.

If HTS acquires the capsule signals, it will provide South Point with acqui-

sition information.

A5.8.3 Once acquisition is achieved with the quad-helix antenna, the 60-ft

antenna will attempt to track the capsule, using the narrower beamwidth to

obtain more accurate bearings at and after parachute deployment. All ac-

quisitions will be reported immediately to the HCC through the HTS. The

capsule parachute deployment telemetry sequence and the antenna azimuth

will be reported as they are received. If the parachute telemetry sequence
is not received before signal fade. the system time of fade and the antenna

azimuth and elevation will be reported. Subsequent to acquisition,

South Point will report antenna bearings to HTS every thirty seconds through
parachute deployment or fade.

A5.9 Christmas Island Telemetry Installation

A5.9.1 For this operation a quad-helix antenna, three Nems-Clarke 1302A

receivers, a 7-track magnetic tape recorder, a timing system, and a

communication system will be temporarily installed on Christmas Island

to provide telemetry reception and capsule detection capabilities near the
equator.

A5.9.1.1 If the satellite path is east of Christmas Island, the quad-helix

antenna will scan* 90° about a 90 azimuth at the rate of once per five

seconds from ETPD + 3 minutes until ETPD + 8 minutes. The antenna

elevation will be varied cyclically from 10 to 70° to 10° in 20° steps at

the rate of one step per scan.
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A5.9.1.2 If the satellite path is west of Christmas Island, the quad-helix
antenna will scan * 90° about a 270° azimuth from ETPD + 3 minutes until
ETPD + 8 minutes. The antenna elevation will be varied cyclically from
10° to 70° to 10° in 20° steps at the rate of one step per scan.

AS.9.1.3 If the satellite path is a near overhead pass at Christmas Island
(* 2° W longitude), the quad-helix antenna will scan 360° in azimuth at the
rate of once per ten seconds from ZTPD * 3 minutes until ETPD + 8 min-
utes. The antenna elevation will be varied cyclically from 10° to 70° to 10°
in 20° steps at the rate of one step per 360° azimuth.

A5.9.2 The Christmas Island facility will maintain continuous UHF com-
munications with all of the telemetry aircraft in the area for exchange of
acquisition and tracking information. The telemetry aircraft will relay
Pvt. Joe E. Mann tracking data to Christmas Island.

A5.9.3 If no capsule signals are acquired before ETPD + 8 minutes, the
quad-helix antenna will be positioned at 180° azimuth and 10° elevation and
the telemetry receivers will be monitored until ETPD + 30 minutes. If
no signals are acquired before ZTPD + 30 minutes, a negative report will
be submitted to the HCC over tiSEt radio.

A5.9.4 Once acquisition is achieved, the quad-helix will manually track
the capsule, and the telemetry and beacon signals will be recorded onmag-
netic tape. Immediately after the parachute deployment telemetry sequence
is recorded, Christmas Island will so report to the HCC over the SSB radio.
The antenna azimuth will be reported to the telemetry aircraft over UHF
radio immediately after acquisition and at parachute deployment.

The telemetry aircraft will perform search operations to locate the descend-
ing capsule. If the capsule signals fade before the parachute deployment
telemetry sequence is received, Christmas Island will report the antenna
fade azimuth and elevation to the HCC over SSB radio.
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A5.10.1 The PMR facility at Barking Sands, Kauai, will be augmented by
the addition of an LMSD tri-helix antenna. Barking Sands will maintain
communication with HTS via toll telephone for exchange of tracking and
acquisition data. At ETPD - 15 minutes, Barking Sands will position the
tri-helix antenna at the acquisition azimuth and 10° elevation. From
ETPD - 5 minutes until ETPD + 5 minutes, the Barking Sands tri-helix
antenna will scan the azimuth range from 270° to 90° at the rate of 30° per
second. Barking Sands will search for both capsule telemetry signals. All
acquired capsule telemetry signals will be recorded on magnetic tape with
a timing signal.

A5.10.2 Subsequent to acquisition, Barking Sands will report the antenna
bearing to HTS every thirty seconds; HTS will plot the Barking Sands bear-
ings, with the South Point bearings and their own bearings, to determine
the approximate capsule trajectory.

A5.11 Hawaiian Control Center Recovery Operations and Communications
•

A5.11.1 The HCC - STC communications will be augmented by the addition
of two voice lines (toll telephone) that will be effective from ETPD - 1 hour
until ETPD + 4 hours.•

A5.11.2 The HCC will direct and control acquisition, recovery, and
search operations of the Christmas Island facilities, the pvt. Joe E. Mann,
the telemetry receiving aircraft, and the Recovery Forces. The primary
communication link between the HCC and the surface elements will be the
SSB radio. The Pvt. Joe E. Mann, the RC-121 aircraft, and the instal-
lation at Christmas Island will communicate with the HCC over the same
SSB frequency. The two Victory Ships will communicate with the HCC
through PMR and the PMR representative at the HCC.
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A5.11.3 The HCC will relay all data reported to the STC immediately.
Additionally, the HCC will maintain a real-time analysis for integration of
all incoming data to determine the most probable impact point and subsequent
search areas.

A6. POST-RECOVERY OPERATIONS

A6.1 Data Pickup

A6.1.1 After termination of the search operation, the .p vt . Joe E. Mann 
will proceed toward Pearl Harbor at the best speed of advance. If capsule
telemetry data have been acquired by the telemetry ship, an aircraft may
be dispatched at the discretion of the HCC to accomplish aerial pickup of
the data. The aerial pickup will be scheduled for the day of the recovery
operation, if sufficient daylight remains after termination of the search
operation. If aerial pickup of the data on the day of the recovery operation
is not possible, then an aerial pickup may be scheduled for the following
morning.

A6. 1. 2 If the Dalton Victory acejuires telemetry data from the capsule,
the aircraft may pick up the data while enroute to the Pvt. Joe E. Mann.

A6. 1.3 The Haiti Victory will proceed toward Pearl Harbor at the best
speed of advance immediately after termination of the search operation.
If capsule telemetry data have been acquired, the two HRS-3 helicopters
will fly it to the HCC as soon as the ship reaches HRS-3 range of Hickam
Air Force Base.

A6.1.4 The telemetry aircraft will land at Christmas Island after termi-
nation of the search operation to refuel before returning to Hickam AFB.
One of the telemetry aircraft will pick up any capsule telemetry data ac-
quired by the Christmas Island facility and fly it to Hickam AFB the same
day as the recovery operations.
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A6.1.5 The telemetry data acquired by South Point will be flown to Hickam
AFB by a PMR aircraft.

A6.1.6 All Capsule telemetry data acquired by the receiving facilities in
the recovery region will be hand-carried to Flight Data Reports, 61-44, on
the first available commercial airline flight.

LOCKHEED AIRCRAFT CORPORATION

A-3-32

--S-EGRET--

L.MSD-445720
1053/160

Revised Page
31 May 1960

MISSILES end SPACE DIVISION

•	 ersonsamell



93.48 min (5609 sec)
413 sm
145 sa
0.032
23.52'
23'1 (tor northbound
30V far northbound
601i for southbound
83-6•
90'N 157•244,

passes aver NTS)
passes over VTR)
passes)

0-130 (1), J0-54 (5)
0-119'e (9) and RC-121's (4)
Dalton Victory and Naiti Victory
167,158Wir and D4'1, 159°04'W
NRS-3 (2 on each ship)
17 nominal - 15, 16, or 18 by special command
24% 158.53.4,11
T + 25.6 br  
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Table A 2-1

NOMINAL FLIGHT PLANNING DATA 

Items

mocomm

Payload
ltuel
Oxidizer
Launch weight

THOR
S/N
Launch weight
Thiel
Oxidizer

LAUNCH
Site
Date
Pad azimuth
Donnell azimuth
Mdminal airborne command
Orbital boost time
Downrange *Snip location (ling °aunty)
Downrange 11K ship beading
Programmer Petting

Or INJECTION
Time
Location
Altitude
Azimuth
Nominal velocity

Data

1053
Diagnostic
DD1R,*1865 lb
IRIKA, 4767 lb
8544 lb

• 160
117,315 lb (includes payload)
RS-1
Liquid oxygen

8M45-3,
dune 1960
181.48•
172'
20 seconds
117 seconds
16'0011 117'431W
353°T
5610 seconds (Step setting 22)

T +387.5
24.1•1 118.841W

1.7E6111:
25,884 ft/sec

Pad 4

ORBIT
Period
Apogee
Perigee
Eccentricity

TA:a/rage regression rate (17 passes)
Reset latitudes

Inclination angle
Pvt. Joe 1. Mann initial location

RECOVERY
Aircraft (type an! quantity)

Surface ships (recovery)
Surface ship initial locations
Surface ship helicopters
Recovery
Predicted impact area center
ETPD 
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Table A2-2
NOMINAL ACQUISITION TIMES

1

Pass Station

Acquisition
Time

(minutes)

Fadeout
Ttne

(minutes)

Duration
Time

minutes

Launch Pt. Mugu 0.5 8.1 7.6
Vandenberg 0.0 7.9 7.9
T/M Ship 4.6 13.0 8.4
Kodiak 87.3 95.1 7.8

2 Kodiak
Hawaii

182.8
191.2

3.87.5
197.2

4.7
6.o

8 Vandenberg 717.7 726.9 11.2

9 Haman
Vandenberg

811.1
811.7

815.3
823.4

4.2
11.7

Kodiak 818.9 826.9 8.0
/feclaii 900.11 913.5 13.1
Kodiak 910.9 922.1 11.2

*11 Email
Kodiak

998.1
1006.3

1005.2
1019.1

7.1
12.8

*12 Kodiak 1104.9 1108.8 3.9

13 Kodiak 7
lig..1i

1399.8 4.1
Vandenberg 11.08.8 6.4

16 Kodiak 9189.3 11.96.9 7.6
Vandenberg 11198.9 1500.5 1.6

17 Kodiak 158162 1590.4 6.2
avail 1992.8 1599.6 6.8

*23 Vandenberg 2120.9 2129.7 8.8

24 Kodiak 2222.7 2227.6 4.9.

*Aequisition Cm1 mo T1( readout
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Table A 4-1

INSTRUMENTATION AND CAPSULE EQUIPMENT
REQUIRED TO BE OPERATIVE AT LAUNCH

Agana Telemetry Channels 

12 Subearrier must be present

15 Subcarrier and commutator points 9, 15, 17 must be present
16 8Ubcarrier and commutator points 2, 4, 6, 8, 10, 22, 24, 25, and

26 must be present.**

Capsule Equipment Transmissions 

Acquisition beacon with 1.5 me of nominal frequency

All telemetry channels and commutators on both transmitters
operating within specifications

(3) 8-band transponder operating on pulse spacing No. 5.

** Channel 1 is an acceptable substitution for Channel 16, commutator points
24 and/or 26. Channel 11 is an acceptable substitution for Channel 16,
commutator points 2, 4, 6, and/or 8. Channel 13 is en acceptable substitu-
tion for Channel 16-25. Channel 14 is an acceptable substitution for
Channel 16-22. Channel 18 is an acceptable substitution for Channel 16-10.

LOCKHEED AIRCRAFT CORPORATION

A-3-35

-SEC-R-E-T--- •
MISSILES sod SPACE DIVISION

•—•	 mormrseammilill•••••••••nn • •nn •n• 01Y, •	 •••.r.

•



Tan sic)

Nominal	 Computer
Time From	 Running
Launch	 Time

SIGNAL CONEROL FUNCTION

Timer reset

Start SS/D timer

Timer reset

Timer safety circuit

De-energise X93, 31, 32 (unease gyros)

Programmed destruct lockout

Isolate X24 five Beacom 5

Vehicle pneumatic control

Open pneumatics valve and spare

Fire explosive bolts

7114 explosive bolts

Start orbital programmer (paralleled)

Fire retrorockets (paralleled)

Arm pitch and yaw control

Arm integrator correction

Command -45P/min pitch rate (pitohover 21.75)

Arm roll H/S command

Fire H/S cover squib

Break 284 to I
2
 valve, shut down separation

monitor

Fire H/S cover squib

428! to SO/D for brake control (not effective

until 221 sec. 850-40)

Command 41//min pitch rate from integ. pot.

0

0.1
0.1

167
167
178.5

178

178
178

178
179

179
179

179
192

192

192

192

192
204

-0.1

0.

0.1

0.1

167
167
178.5

178
178
178
178
179

179

179

179
192

192

192

192

192
204
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Table AS-1

SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1053
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Table A5-1 (Continued)

T13113 (Earg)

SIGNAL CONTROL FUNCTIONNominal
Time From
Launch

COmputer
Running
Time

221 221 Connect pitch H/8 commend

221 .221 Arm Beacon #5 timer brake control

22]. 221 Arm integ. unosging circuit

221 221 Arm E21 hold-in circuit, latch up El to start
delay via orbital programmer

221 221 Roll R/S signal shunt

*221 221 Timer brake hold-in control or integ. corr.
respectively (isolated by 1350320)

241 221 Stop 08/D timer delay (nominally 20 sec)

254 234 Fire ullage rockets

254 234 Fire ullage rockets

254 234 Preactivate hydraulics
254 234 Deactivate Beacon 5 timer brake control

254 234 121 hold-in

269 20 Arm gas generator squib.	 Energise 128
(Pitch and law Pneu. Off)

269 249 Fire helium valve and gas gen. squib (par.)

269 249 amine ignition
269 249 Connect accelerometer to integrator
270 250 Pneumatic off backup (pitch and pm)
270 250 Open.gas gen. fire and He squib circuits
270 250 Start p.a. offset corr. (disconnected)
270 250 Open gas generator squib arm circuit
270 250 Close circuit to TIM off switch 	 .

270 250 Start thrust WALCorr. (disconnected)

*This sequence is based upon a nominal trajectory: Orbital programmer
set for 21-sec timer brake delay and no timer brake modification from
beacon channel 45 or #6.
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Table A5-1 (Continued)

TINS Cm)
licsdnal
Time Prom
Linnch

Computer
Running
Time

SIGNAL CONTROL FUNCTION

270.5 250.5 Steady state thrust

370 350 Stop Thrust 'VA corr. (disconnected)

370 350 Stop P.G. offset corr. (disconmscted)

385 365 Arm pneumatic (pitch and yaw)

385 365 one cut-off safety switch

388 (368) Test isolation (no flight function)

**gig (368) Disconnect acme. from integrator

388 (368) Engine shut down by larbeg.

388 (368) Activate pneumatic controls (de-energise K-28)

394 374 SSA +28VDC unreg.

394 374 Hydraulic controls abut down; shut off allege
rockets and de-energise X34 (Par.)

394 374 Command +40/min yaw rate

394 374 Commend 0°/min pitch rate

394 374 Fire oxidiser, helium, fuel vent valves
(paralleled)

394 374 De-energise 121.

492 472 Calibrate 2/11

492 472 Connect 124 to Beacon	 5 (inoperative)
492 472 Heater ampl. excitation

502 482 Stop calibrate

.502 482 Open engine Shut down circuit and switch ant.

502 482 Enable Command	 5 and 6.	 Alternate recovery
pass capability

664 644 -	 Commend +3.55°/min pitch rate

** The dial reading of the integrator when caged is 1725 representing a
velocity-to-be-gained of 13,800 ft/sec.
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Table A5-1 (Continued)

TDB! (MC)

SIGNAL CONTROL FRICTIONNosdnal
Time From
Launch

Computer
Rimming
Time

664 644 ConneCt roll HIS to yaw gyro
664 644 Poll aecel. output grounded
664 644 Shut down +084 reg. ascent only power

(paralleled)

664 644 Aux. heater on
664 644 De-energise 133, switch out 0.10 reg .

664 644 Integ. Int. ground to pitch corr. Nbde
(inoperative)

664. 644 Plight control gain change

664 644 Integ. shut down (latch down 14,.156 x6)
890 87o Phase balance OA

890 870 Arm tape recorder
890 870 These blames 0 II
890 870 Renege integrator (inoperative)

890 870 Set 121 for pitch rate correction (inoperative
890 870 Accelerometer power amp return
890 870 TRateletry Off
890 870 Pulse latch IT (013/D timer off) 11/S to tow

gain
890 870 Open integ. recage (inoperative)
890 870 Arm SS/D timer for recovery phase
890 870 Stop integrator caging (inoperative)

890 870 Spare
ex 870 Pulse latch 17, 814, 117, n8 (83/D timer

on 11/S off)

X + 15 885 Command -,45°/min pitch rate

X + 15 885 lire Islam& battery beater squibs

* Time of initiation of recovery phase
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•	 Table A5-1 (Continued)

TDB (SEC)

SIGNAL COMM FUNCTION

.

Nominal	 Computer
Time From	 Running

'	 Launch	 Time

X + 18 888 Arm Capsule ejection (squib)

X + 92 962 Command 3.550/min pitch rate

X + 92 962 SSA Transfer Circuit #1

X + 92 962 SSA Transfer Circuit #2

X + 92 962 Disconnect capsule from electrical P.S.

X + 93.5 963.5 Shut dcnni SSA timer

X + 93.5 963.5 Command eject (paralleled)
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Table A6-1
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2205-1053

(Based on a 93.5 Minute Period)

Phase Event

Time

(Ti)

Location
LatitudeN 
(awe

MCI
Launch 0 34.8
Separation
Start orbital timer 179

2.98 179 sec
2.9879 se

• •

,m	 SO	 IN,

Launch Nominal fire time
Etudnal burnout and

4.48	 269 see) — OS	 SO

orbit injection 6.47 (388 see) 4•P	 O.
	 -

First crossing of
equator 12.37 r42 sec) 0

Beacon and T/M off 14.83 (890 sec) 12 (s)
Beacon and T/N on -

reset enable 86.9 74
Acquire ITS 87.3 72.7

Pass 1 65°N latitude (ref.) 89.5. 65
(N.41) Reset signal/command 91.1 60

57.6°N latitude (ref.)
KT8 91.5 57.6

Beadon and T/M off -
reset disable 103.3 10

Bnd of Qrbit 1 153.4	 • 0

Beacon and T/M on -
reset enable 180.5 74

Acquire ITS 182.8 65.7
Reset signal/command 184.4 60
57.6°N latitude (ref)
KTS 185.0 57.6

Pass'2 Acquire NW 191.2 32.3 .
(N-S) 21.6°N latitude (ref.)

WS 194.0 21.6
Beacon and T/M off -

reset disable 196.8 10
End of Orbit 2 2116.9 0

1.7 le,libe
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Table A6-1 (Continued)

Phase Event
Time
T
(min)

Location
N Latitude

(deg)

End of Orbit 3 340.4 0
Passes End of Orbit 4 433.9 0
3 thru 7 End of Orbit 5 527.4 0

End of Orbit 6 620.9 0
End of Orbit 7 714.4 0

Acquire VTS 717.7 12.7
Beacon and T/M on -
reset enable 718.8 16

Reset signal/commend 722.7 30
Pass 8 34.808.1atitude(renn8 724.0 34.8
(8-N) Beacon and T/M off - '

reset disable 727.1 46
End of Orbit 8 807.9 0

Acquire gm 811.1 12.3
Acquire VTS 811.7 14.7
Beacon and T/M on -
reset enable	 .. 812.3 16

21.6°N 1sAitude(ref)BTS 813.8 21.6
Beset signal/command 816.1 30

Pass 9 Acquire EL'S 818.9 40.2
(841) 57.6°12 latitudelrefATS 823.6 57.6

Beacon and T/M off -
reset disable 826.2 66

End of Orbit 9 901.3 0

Acquire BTS 902.1 2.7
Beacon and T/M on -
reset enable 903.0 6

Pass 10 Reset signal/command 906.9 20
(8-8) 21.6°N latitude(reOBTS 907.3 21.6

Acquire NTS 910.9
916.857 .657.6°N latitude(ref)ITS 57

35

Beacon and T/M off -
reset disable 62

End of Orbit 10 994
916.

.8 0
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Table A6-1 (Continued)

Pbase Event
Time
T
(min)

Location.
N Latitude

(deg)

Passes End of Orbit 11 1088.3 0

11 tbru 13 End of Orbit 12
End of Orbit 13

1181.8
1275.2

0
0

57.6°N latitude(ref)KTS 1306.8 57.6
Beacon and T/M on -

Pass 14
(N-S)

reset enable
Reset signal/cammand
34.8°2 latitude(ref)VMS

1307.1
1311.2
1312.3

ZO
34.8

Beacon and T/M off -
• reset disable 1315.1 24

End of Orbit 14 1368.7 0

Beacon and T/M on -
reset enable 1395.5 74

Acquire KTS 1395.7 73.5
Reset signal/command 1399.7 60

Pass 15 57.6°2 latitude(ref)KTS 1400.3 57.6
(N-S) Acquire VTS 1402.4 48.5

34.8°N latitude(re)VT8 1405.8 34.8
Beacon and T/M off -

reset disable 1408.6 24
End of Orbit 15 1462.2 .	 o

Beacon and T/M on -
reset enable 1489.2 74

Acquire KTS 1489.3 72.7
Reset signal/canaaad 1493.1 60

Pass 16 57.6°N latitude (ref)KTS 1493.8 57•6
(N-s) Acquire VTS

34.8°2 latitUde(ref)VTS
1498.9
1499.4

37.3
34.8

Beacon and T/M off -
reset disable 1502.1 24

End of Orbit 16 1555.7 0

Beacon and T/M on,
reset enable 1582.7 '	 74

Pass 17 Acqgire KTS 1584.2 67.6
(N-S) Reset signal/command 1586.6 60

57.6°N latitude(ref)KTS 1587.3 57.6
Acquire HTS 1592.8 34.2
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Table A6-1 (Continued),

Phase Event
Time

T

(min)

Location
N latitude

(deg)

Pass 17 21.6°N latitu.de(ref)IffS • 1595.7 21.6
(N-B) Beacon and T/M off -
(Con'td) reset disable 1598.9 10

End of Orbit 17 1649.2 0

Beacon and T/M on -

reset enable 1676.2 74
Reset signal/command 1680.1 60

Pass 18 57.6°N latitudeiref)KTB 1680.8 57.6
(N-B) 21.6°N latitude ref)EBB 1689.2 21.6

Beacon and T/M off -.
reset disable 1692.4 10

End. of Orbit 18 1742.7 0
.

.



--SECRET-	
LMSD-445720

1053/160
Revised Page

31 May 1960

Table A6.2
FIRST-PASS PROGRAMMER. CORRECTION BASED ON TIME OF CROSSING

(LAUNCH ORBITAL PROGRAMMER SETTING - 5610 SECONDS)

Period
(sec)

Cross Latitude (Reference Latitude)
65°N 57.6C- 25°N 22°N •

Programmer
Correction

T Prom
Liam&

Time
(sec)

T+
Launch
System

Time
(sec)

T

(sec)
Time

T +
Launch

(sec)

T

(sec)

T +
Imam*
has
(sec)

T

(see)

T+
Launch

Time
(sec)

5376* Decrease 5152 5262 5749 5794
22 steps

*CO Decrease 5175 5285 5774 5819
20 steps

5460 Decrease 5228 5340 5834 5880
14 steps

5520 Decrease 5281 5394 5894 5940
8 steps

5580 No change 5334 5449 5954 6omi

5640 No change 5388 5503 60.4 6063.

5700 Increase 5441 5558 6o74 6121.
8 steps

5780 Increase 5494 5612 6134 6182
14 steps

5820 Increase 5547 5667 6194 6242
20 steps

5880 Increase 5600 5722 6254 6302
25 steps

5940 Increase 5654 5776 6313 6363
31 steps

6000 Increase 5707 5830 6373 6423
37 steps

6060 Increase 5760 5885 6343 603
42 steps

6120 Increase 5813 5939 6493 6544
48 steps

6180 Increase 5866 5994 6553 6605
53 steps  
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Table A6-2 (Continued)

*	 ,
02'088 Latitude (Paterson Latitude)

65°1. ',
T+

T Prom Launch T + T + T +
Programer Launch System T Launch T launch T Launch

Period Correction Tine Time Time Time Time
(sec) (sec) (sea) (sec) (see) (sec) (sec)

6240 Increase 591.9 6o48 6613 6665
59 steps

6300 Increase 5973 6103 6673 6725
65 steps

6360 Increase 6026. 6157 6733 6786
70 steps

642o Increase ' 6079 6211 6792 6846
76 steps

6480 As directed 6133 6266 6852 • 6906

6540 As directed 6186 6322. 6912 6967

6600 As directed 6239 6375 6972 7027

666o As directed 6292 6429 7032 7088

6720 As directed 6346 6484 7092 7148

6780 As directed 6399 6539 7152 7208

6840 As directed 6452 6593 7212 7269

6900 As directed 6505 6647 7272 7329

6960 As directed 6558 67c0. 7332 7390

7020 As directed 6612 6756 7392 7450 -

7080 As directed 6665 6810 7452 7511

7140 As directed 6718 6865 7512 7571

7200 As directed. 6772 6920 7572 7632
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FOREWORD

The basic System Test Directive, LMSD-445720, purposely omits detailed
variable flight-to-flight data but contains information of a permanent nature
applicable to all flights of the initial Discoverer series. Detailed data and
directives are presented in this Appendix A tab for the Agena 1055/Thor 234
combination and are applicable to this configuration only.

Engineering and procedural changes pertinent to the Agena 1055/Thor 234
combination are suraraarized as follows:

The APL Doppler acquisition transmitter and tracking lights
will be incorporated for this flight.
The Space Technology Laboratories tracking station at South
Point, Hawaii, will be employed during the recovery operation.
C-1193 aircraft assignments concerning the monitoring of cap-
sule beacon and TIM frequencies have been modified.
Command 4 (Payload Function Selector) will be effective for this
flight and all subsequent flights. The procedures have been in-
cluded in the 7 March 1960 revision to the general text.

• a --a0.1000111111111ao.	 • Al we	 Oa.
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APPENDIX A
SUPPLEMENTAL TEST INFORMATION

Al GENERAL

AI.1 This section contains descriptive material which supplements the text

of the general STD for this flight only. Material presented herein may also

correct or supersede material in the general STD for this flight only if nec-
cessary. General STD changes of a permanent nature will be effected by

replacement pages in the main text at the earliest possible date. Reference •

will not be made to this Appendix for subsequent flight operations. The

following material is divided into general sections, with parenthetical refer-

. antes to relative paragraphs in the main text provided where beneficial.

A2 ORBIT OPERATIONS

A2.1 APL Doppler Evaluation

A2.1.1 An additional transmitter will be employed on Agana Vehicle 1055

for evaluation purposes. This transmitter will operate continuously on 162

me and 216 MC and may be used as an acquisition aid in the event the CWAT

becomes inoperative. LMSD tracking stations will receive the signals on

162 mc and 216 mc on all passes except the recovery pass to verify that the

transmitter is operative; no attempt will be made to record intelligible data.

APL Doppler tracking stations will receive the beacon signals and record

Doppler data on teletype tape for post flight evaluation.

A2.1.2 An optical beacon will also be installed on Agena Vehicle 1055. The

beacon will be turned on by the orbital programmer while the satellite is

within reception range of Smithsonian stations equipped with Baker-Nunn
cameras.

A-4-4
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A3 RECOVERY PHASE OPERATIONS

A3.1 Capsule Telemetry

Capsule telemetry Channels 7 and 8 will measure one set of events during

the re-entry sequence and another set of events during the recovery sequence.

The oscillator inputs will be switched when the thrust cone is separated.

Channel 11 will measure axial acceleration during both the re-entry sequence

and the recovery sequence. The subcarrier for Channel 7 will be turned off

after thrust cone separation and will be turned on again at 5 Cl switch closure.

Channels 8 and 11 will transmit data continuously throughout the descent

trajectory. Figure A8-1 shows the nominal voltage levels which indicate

that normal re-entry and recovery sequences have occurred:

A3.2 Tracking Station Operations

A3.2.1 The TLM-18 type antenna at the Space Technology Laboratories

tracking station on South Point, Hawaii, will be employed in this flight to

provide a triangulation with HTS on the recovery pass for determining the

capsule location at parachute deployment. The antenna will be positioned as

a function of maximum signal strength; the azimuth, elevation, and system

time will be recorded each time the positioning errors are minimum. At

these times, the azimuth and elevation will be reported over the telephone

line to HTS so the data can be manually plotted and triangulation effected.
When the capsule enters the ionization layer and the telemetry signal dis-

appears, South Point will reposition the antenna to the parachute deployment

azimuth and elevation, as directed by the HTS; positioning will be in South

Point coordinates and is based on HTS tracking data extrapolated to the blos-

som point.

When the South Point Station re-acquires, after parachute deployment, the
antenna movement will be slight so that an accurate azimuth can be deter-

mined; this will be reported to HTS. The South Point Station will record the
TIM signal received for later evaluation.

A-4-5
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A3.3 Recovery Force Procedures

A3.3.1 Assignments of C-119: aircraft to monitor the capsule telemetry and
beacon frequencies during the recovery operation have been modified to opti-
mise the possibility of successful recovery operations and to minimize re-
quirements for ground-to-aircraft communications.

During the nominal search configuration, the C-119.7 aircraft in positions 2,
4, 6, and 8 will monitor the capsule telemetry frequency on 228.2 mc in the
300 kc AM mode; the remaining aircraft sweep from 223 mc to 247 mc will
be employed in search for the capsule beacon signal. These assignments
will continue from search initiation until either ETPD + 25 minutes or until
two or more aircraft report a solid . acquisition. If the search has continued
through ETPD + 25 minutes and no signals have been reported, all aircraft
will search for the capsule beacon signal. If two or more aircraft report a
solid acquisition on the same signal, all remaining aircraft will search for
the reported signal. If solid acquisition of both signals is reported, aircraft
which have not acquired will search for the capsule beacon signal. Aircraft
which have solidly acquired the capsule TIM signal will performthe D/F
horning operation on that signal and will attempt to keep the signal locked-in
until either visual acquisition of the capsule or until the signal disappears at
about ETPD + 25 minutes.

If a nominal orbit is achieved HTS should acquire the capsule 375 seconds
before ETPD. Upon acquisition HTS will determine the condition of the cap-
sule T/14 and beacon signals in the shortest possible time and report this in-
formation over the 100 wpm/voice line to the HCC and all stations. If the
capsule beacon is not transmitting, the HCC will inform the Command RC-121
which will instruct the C-1193 aircraft in positions 1 and 5 to Join the C-1193
aircraft in positions 2, 4, 6, and 8 in search for the capsule TIM signal.
The C-1193 aircraft in positions 3, 7, and 9 will continue in search for the
capsule beacon signal.

A-4-6
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A3.3.2 Should the re-entry capsule not be sighted before ETPD + 25 min-

utes, the Command RC-121 will report all signal data received to the HCC

for relay to the STC. The data to be reported are aircraft position-at-time-

of-signal-acquisition, signal bearing, and local time for each acquiring air-

craft and ship. Range and azimuth with local time and aircraft position will

be reported for each valid radar return. The report shall also contain the

controller's conclusions regarding the quality of reported signals and bear-

ings, results of triangulation attempts, and most probable impact location.

These data will be relayed to the STC immediately upon receipt by the HCC

to enable the PAC to determine the most productive search areas.

.A4 TABLES AND ILLUSTRATIONS

The following tables and illustrations are applicable to Plight 1055/234 only.

Each table or figure is given the basic number of the section of the general

STD to which it applies, the letter A to denote appendix material, and a

number to sequence items in the same category.

A-4-7
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Table A2-1
NOMINAL FLIGHT PLANNING DATA

•

	

	 •
It Date

DaSCOVERER	 •
ON 1055
Payload 0111
Fuel traer
Oxidizer MIA
Launch weight 8616

THOR
13/1 234
Launch weight 109,022
Fuel RT-1
Oxidiser Liquid oxygen

LAUNCH
Site VATS, SH-75-3, Pad No. 5
Date March 1960
Time 1100 to 1430 PST
Pad azimuth 218' 24' 17.24"
Launch azimuth 172°
Nominal airborne Command 415 backup	 . 20 sec
Orbital boost time	 . 117.5 sec	 •
Downrange T/M ship location Map County) 3.6	 00 , 	 117* 4311,

55'36T11. Downrange T/M ship heading
Programmer setting 5620 seconds (Steep 22)
Payload setting 6 (Ma dray code)

INJECTION
Time T + 387.5 sec
Location 24.1'1 118.84"W
Altitude 120 en
Asinuth 171.6'
Nominal velocity 26,037 ft/sec

ORBIT
Period 93.48 min (5609 um)
Apogee 438 al.
Perigee 120 an
Eccentricity 0.036
Average regression rate (17 passes) 23.52'
Reset latitudes Resets over ETS2511	

esets over VTS30 11 R
60", Resets over ITS

InclinatiOn angle 79.89'
Re-entry TIM ship location (Pvt. _Joe E. Hann) 39' 5511 161' 45'w

RECOVERY
.

Aircraft (type and quantity) C-119's (9) and RC-121's (4)
Surface ships (recovery) 	 . platen Victory and Asti Victory
Surface ship initial locations 17-NA 1537 454T am0 17.1, 102. 15'W
Surface ship helicopters IRS-3 (2 on each ship)
Recovery rase 17	 .
Predicted inset area center 17.11, 158'W
ETPD T + 27 hr

LOCKHEED AIRCRAFT CORPORATION
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TaWe AZ-2
NOMINAL ACQUISITION TIMES

	

Acquisition Fadeout	 Duration
Time	 Tine Time

Pass	 Station	 (minutes) mIn utnls	 Alai:ital.

o.5 8.1 7.6
0.0 7.9 7.9
4.6 13.0 8.4

87.3 913.1 7.8
182.8 187.5 4.7
191.2 197.2 6.0

717.7 728.9 11.2
811.1 819.3 4.2
831.7 823.11 11.7
818.9 826.9 8.0

900.4 913.5 13.1
910.9 922.1 11.2
998.1 1005.2 7.1

1006.3 1019.1 12.8

11011.9 3108.8 3.9

lial
1399.8
1408.8

4.1
6.4

11489.3 11196.9 7.6
1498.9  1500.5 1.6
1384.2 1390.4 6.2
1592.8 1599.6 6.8

2120.9 2129.7 8.8

2222.7 2227.6 4.9

*Acquisition only - no T/24 readout

A-4-9	 •
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Launch	 Pt. Mugu
Vandenberg
TAM Ship

	

1	 Kodiak

	

2	 Kodiak
Ravel

	

8	 Vandenberg

	

9	 .1kirali
Vandenberg
Kodiak

	

10	 Salleli
Kodiak

	

*11	 Hawaii
Kodiak

	

4112	 Kodiak

	

15	 Kodiak
Vandenberg

	

16	 Kodiak
Vandenberg

	

17	 Kodiak
Emma

	*23	 Vandenberg

	

24	 Kodiak

•
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Table A5-1

SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1053

01113 (SIC)
SIGNAL CONTROL FUNCTIONNominal

Time From
Launch

Computer
Thinning
Time

-0.1 Timer reset

0 0 Start SS/D timer

0.3. 0.1 Timer reset

0.1 0.1 Timer safety circuit

167 167 De-energize N30, 31, 32 (uncage gyros)

167 167 Programmed destruct lockout

178.5 178.5 Isolate K24 from Beacon #5

178 178 Vehicle pneumatic control

178 178 Open pneumatics valve and spare

178 178 Fire explosive bolts

178 178 Fire explosive bolts

179 179 Start orbital programmer (paralleled)

179 179 Fire retro-rockets (paralleled)

179 179 Arm pitch and yaw control

179 179 Arm integrator correction

192 192 Command -45°/min pitch rate (pitchover 21.75)

192 192 Arm roll N/S command

192 192 Fire H/S cover squib

192 192 Break 28V to N2
 
valve, shut damn separation

monitor

192 192 Fire H/S cover squib

ga 204 +28V to SS/D for brake control (not effective

until 221 sec. 850-10)

221 Command -2/3/min pitch rate from integ. pot.

A-4-10
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Table A5-1 (Continued)

TINE (am)	 I

NoMinal
Time From
Launch

Computer
Running
Time

SM3NAL COEMCfl FUNCTION

221 221 Connect pitch als command
221 221 Arm Beacon #5 timer brake control
221 221 Arm integ. managing circuit

221 221 Arm 1C21.hold-in.circidt, latch up fl to start
delay via orbital programmer

221 221 Roll BIS signal shunt	 .

*221 221 Timer brake hold-in control or integ. corr.
respectively (isolated by S50-NO)

241 221 Stop SS/D timer delay (nominally 20 sec)

254 234 Fire allege rockets

254 234	 . Fire ullage rockets

254 234 Preactivate hydraulics

254 234 Deactivate Beacon #5 timer brake control
254 234 K2I hold-in

269 249 Arm.gas generator squib.	 Energise K28
(Pitch and YamrPneu. Off) .

269 249 Fire helium valve and gas gen. squib (par.)

269 249 Engine ignition

269 249 Connect. accelerometer to integrator

270 250 Pneumatic off backup (pitch and yaw)
270 250 Open gas gen. fire and He squib circuits
270 250 Start P.O. offset corr. (disconnected)

270 250 Open gas generator squib arm circuit

270 250 Close circuit 'to T/M off switch

270 250 Start thrust MIA Corr. .(disconnected)

*This sequence is based upon a nominal trajectory: Orbital programmer
set for 21-sec time brake delay and no timer brake modification from
beacon channel #5 or 46.
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Table A5-1 (Continued) -

T3312 (RC)
Nominal
Tine From
launch

Computer
Ibmning
Tine

SIGNAL coma. PONCTIM

270.5

370

37o

250.5
350
350

Steady state thrust
Stop Thrust x/A norr. (distionnected)
Stop P.O. offset corr. (disconnected)

385 365 Arm pneumatic (pitch and yaw)

385 365 Amine cut-off safety switch
388 (368) Test isolation (no flight function)

**386 (368) Disconnect accel. from integrator
388 (368) Nimble shut down 137 Uttel•
388 (358) Activate pneumatic controls (de-energise K-28)
394 374 SOL 428in0 =reg.

394 374 Hydraulic controls shut down; shut of talage
rockets and de-energise K34 (Par.)

394 374 Commend +40/min narrate

394 374 Contmme 	 0°/min pitch rate

394 374 Fire oxidiser, henna, fuel vent valves
(paralleled.)

394 374 De-energise Z.

492 472 Calibrate 2/X
492 472 Connect E24 to Deacon #5 (inoperative)
492 472 Heater alga. excitation
502 482 Stop calibrate

502 482 Open engine Shut down circuit and switch ant.
502 482 Nimble Command #5 and 46.	 Alternate recovery

pass capability
664 644 Command +3.55°/min pitch rate

*le The dial reading of the integrator when caged is 1725 .representing a
velocity-to-be-gained of 13,800 ft/sec.
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Table A5-1 (Continued)

TIM (SIC)
SIGNAL COMM FRICTIONNominal

Tine From
Launch

Computer
Running
Time

664 644 Connect roll K/S to yaw gyro
664 644 Roll fecal. output grounded
664 644 Shut down +287 reg. ascent only power

(paralleled)

664 644 Aux. beater on
664 644 De-energise K33, switch out 0.10 reg.
664 644 Integ. Tot. aroma to pitch corr. Node

(inoperative)

661; 644 Flight control gain Change
664 644 Tubes. shut down (latch doen K4 K5, 16)

890 870 Phase balance 0 A
890 870 Arm tape recorder
890 • 870 Phase balance 0 B

890 870 Ramage integrator (inoperative)

890 870 Set K23. for pitch rate correction (inoperative

890 870 Accelerometer power amp return

890 870 Telemetry Off

890 870 Pulse latch /C7 (SS/D timer off) K/S to icnr
gain

890 870 Open lutes. recage ( inoperative )

890 870 Arm SS/D timer for recovery Asset
890 870 Stop integrator caging (inoperative)
890 870 Spare	 •
*X 870 Pulse latch sr, ica, 1a.7, ne (OS/D timer

on K/S off)
X + 15 885 Ccsmsend -45°/min pitch rate
X + 15 885 Fire payload battery beater squibs

* Time of initiation of recovery phase  

A-4-13
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Table A5-1 (Continued)

TINS (am)
SIGNAL CONTSOL FUNCTIONNominal	 Computer

Time Tram	 Running
Launch	 Time

X + 18 888 Arm Capsule ejection (squib)

X + 92 962 Command 3.55°/min pitch rate

X + 92 962 SOL Transfer Circuit #1

X + 92 962	 • SStL Transfer Circuit #2

X + 92 962 Disconnect capsule from electrical P.B.

X + 93.5 963.5 Shut down SStD timer

X + 93.5 963.5 Command eject (paralleled)
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Table A6-1
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2205-1055

(Based on a 93.5 Minute Period)

Phase Went
Time
T
(min)

Location
N Latitude

(deg)

'munch 0 34.8
Separation 2.98 i179 see .10	 IM	 MD

Start orbital timer 2.98	 179 sec - Mb =I

Nominal fire time
nem/burnout and

4.5 (270 see) - - -

orbit injection 6.143 (385.9 sec) - - -
First crossing of

equator 12.3 (736 sec) Mb	 MI	 AM

Beacon and T/M off 15.2 (913 sec 12 (8)

Beacon and TIM on 83.3
Reset enable 87.0 TC
Acquire res 87.3 72.7

Pass 1 65'N latitude (ref.) 89.3 65
(n-s) Reset signal/cossand 90.9 60

57.6'N latitude (ref.)
NTS 91.5 57.6

Reset disable 102.8 12
Beacon and T/M off 103.3 10
End of orbit 1 152.2	 -. 0 (B)
Beacon and TM on 178.3
Reset enable 180.4 .3
Acquire KTS 182.8 65.7
Reset signal/command 1134.4 60
57.6'N latitude (ref)
ITS 184.9 57.6

Pass 2 Acquire MS 191.2 32.3
(N-B) 21.6'N latitude (ref.)

ITS 193.9 21.6	 •
Beacon and TIM off 155.4 16
Beacon and TIM on 195.9 14
Reset disable 196.3 12
Beacon and TM off 197.3 8
led of orbit 2 245.6 0 (a)
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Table A6-1 (Continued)

LIM-445720
1055/234

Phase Event
Time

T
(sin)

location
13 Latitude 

(deg)

End of orbit 3 339.1
Passes End of orbit 4 432.5
3 thru 7 Nad of orbit 5 526.1

0	 881
0 B

Ind of orbit 6 619.6 0 8
End of orbit 7 713. 0 8
Beacon and T/M on 718.3 14
Reset enable 718.9 16
Acquire 1/113 717.7 12.7
Reset signal/ccumend 722.8 30

Pass 8 34.8•3 latitude(ref)VT8 723.8
ta(S-N) Beacon and T/M off 726.6

Beacon and T/M on
Reset disable

727.1
728.2

46
50

Beacon and TM off 728.8 52
End of oeolt 8 806.5 0 (8)
Beacon and T/M on 810.1 8
Reset enable 812.1	 • 16
Acquire MS 811.1 3.2.3
Acquire ITS 811.7 14.7
21.6•N latitude(ref)13153 813.8 21.6
Reset signal/coneand 816.1 30

Pass 9 Acquire IMS 818.9 110.2
(s-N) 57.6•N latitude(ref)=113 823.6 57.6

Beacon and T/M off 824.5 6o
Beacon and T/M on 825 62
Reset disable 82T.3 70
Beacon and T/31 off 829.3 76
End of orbit 9 900.0 0 (8)'
Acquire ETS 500.4 2.7
Beacon and T/24 on 903.6 8
Reset enable 90k.4 11

Pass 10 • 21. 6•N latitude(ref)m's 907.3 21.6
(S-N) Reset signal/command 908.3 25

Acquire ITS 910.9 35

A-4-16
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Table A6-1 (Continued)

Pbase Event
Time
T

(ctn)

Location
N Latitude

(dog)

57.6°N Iatitude(ref)VIS 916.8 57.660
Beacon and T/M off 918

Pass 10 Beacon and T/M on 918.5 62
(s-w) Reset disable 920.8 70
(Cont t d) Beacon and T/M off 922.8 76

Nod of orbit 10 993.5 0 (s)

Passes
thrtl ,,11	 'Q

Ind of orbit 11
or=bit 12and of o

and of orbit 13

1087.0	 -
1V30.4
1273.9

0	 i3B0
0	 Si

Beacon and T/M on 1301.6 76
Reset enable 1302.3 71
Reset sigoal/command 1306.2 60
57.6•N latitude(ref)S18 1306.8 37.6
Reset disable 1307.7 54.4)

Pass 14 Reset enable 1309.7 46.0
(sa) 34.8.21 latitude(ref)VTS 1322.3 3168

Reset signal/casnand 1313.7 30
Reset disable 1316.2 20
Beacon and T/M off 1316.7 18
End of orbit 14 1367.4 0 (B)
Beacon and T/M on 1395 76
Reset enable 1395.9 74
Acquire las 1396.2 734
Reset signs1/casnand 1399.7 60
57.6•11 latitude(ref)2CT8 11100.3 n.6
Reset disable 1401.2

Pass 15 Acquire VTS 1402.4 4i.3
(5.0) Reset enable 1403.2 46

34.8•11 latitude(ref)VT111 11105.8 3168
Reset signal/ccmoand 1407.2 30

•
Beacon and T/M off 1408.1 26
Beacon and T/M on 1408.6 24
Reset disable 1/109.6 20
Beacon and T/M off 1412.6 8
End of orbit 15 1460.9 0 (s)
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Table A6-1 (Continued)

Pbase Event
Time
• T
(min)

Location
N Latitude

(deg)

Beacon and TIM on 1488.5 76
Reset enable 1489.2 74

Pass 16 Acquire ITS 1489.3 72.7
Reset signal/camsand 1493.1 60
57.6°1 latitude (ref)KTS 1493.8 57.6
Acquire VTS 1498.9 37.3
34.8°N latitude (ref)VTS 1499.4 34.8
Beacon and T/M off 1501.6 26
Beacon and T/M on 1502.1 24
Reset disable 1505 12
Beacon and T/14 off 1506 8
End of cebit.16 1554.4 o (s)
Beacon and T/M oa 1582 76
Reset enable 1582.7 74
Acquire OS	 . 1584.2 67.6
Reset signal/command 1586.6 60
57.6°N latitude (ref)KTS 1586.8 57.6

Pass 17 Acquire BPS 1592.8 34.2
(E-S) 21.6°t latitude (ref)B'1'8 1595.7 21.6

Beacon and T/M off 1597.5 16
Beacon and T/N on 1598.0 14
Reset disable 1598.3 12
Beacon and TIM off 1599.5 8
End of orbit 17 1647.8 0 (8)	 •
Beacon and T/M on 1675.4 76
Reset enable 1676.2 74
Reset Signalicammand 1680.1 60	 .

Pass 18 57.6°N latitude ref)KTS
(ref)NL'8

1680.3 57.6
(N-S) 21.6°N latitude 1689.2 21.6

Beacon and T/M off 1691.0 16
Beacon and T/M on 1691.5 14
Reset disable 1692.0 12
Beacon and T/M off 1692.9 8
End of Orbit 18 1741.3 0 (8)  

A-4-18
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Table A6-2
FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING

Cross latitude (Reference latitude)
65°0	 57.6as	 25a1f	 22°1

T+

Period Correction 	 Time	 Time	 TIMID	 Time	 Time
(sec)	 (sec)	 (sec)	 (sec)	 (sec) (sea)	 (sec)	 (sec)	 (sec)

	

•T Pram launch	 T +	 T +	 T +

	

Programmer Launch System	 T	 launch	 T	 Launch	 T	 launch

5340	 Decrease	 5122	 5230	 579+	 5759
21 steps

5400	 Decrease	 5175	 5285	 5774	 5819
20 steps

5460	 Decrease	 5228	 5340	 5834	 5880

1l1 steps

5520	 Decrease	 5261	 5394	 5894	 500
8 steps

5580	 mo change	 5334	 5449	 5954	 600l

5640	 No change	 5388	 5503	 6014	 6061

5700	 Increase	 5441	 5558	 6074	 6323.
8 steps

lk steps
5760	 Increase	 5494	 5612	 6134	 6182

5ee0	 Increase	 5547	 5667.	 6194	 6242
20 steps

5880	 Increase	 5600	 5722	 6254	 6302
25 steps

5940	 Increase	 5654	 5776	 6313	 6363
33. steps

6000	 Increase	 5707	 5830	 6373	 61123	 •
37 steps

6060	 42	 5763	 5885	 6343	 6483

6120	 48	 5813	 5939	 6493	 6544

618o	 53	 5866	 5994	 6553	 6605

A -4 - 19
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Table A6-2 (Continued)

Period
(sec)

Programer
Correction

Crass Latitude (Deference Latitude)

65°I1	 .	 57.6°x	 23°X 	 22a/i

T Prost
lama
Tine
(sec)

r+
launch
System
Tine
(sec)

T

(see)

T+
Launch
Time
(sec)

T
T+

Launch
Time
(sec)

T

(sec)

T+.
launch
Time
(Sec)

6240 59 5919 6048 6613 6665

6300 65 5973 6103 6673 6725

636o 70 6026 .6157 6733 6786

6420 76 6079 6211 6792 6846

648o As directed 6133 6266 6852 6906

654o As directed. 6186 6321 6912 6967

6600 As directed 6239 6375 6972 7027
6660 As directed 6292 6429 '7032 7088

6720 As directed 6346 6484 7092 71)e8

6780 As directed 6399 6539 7152 7208

6840 As directed. 642 6593 7212 7269

6900 As directed 6505 6647 T272 7329

6960 As directed 6558 6701 7332 7390

Togo As directed 6612 6756 7392 7450
708o As directed 6665 6810 7452 nu
72.140 As directed 6718 6865 7512 7571

7200 As directed 6772  6920 7572 7632

A -4— 20 
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FOREWORD

The basic System Test Directive, LMSD-445720, purposely omits variable
flight-to-flight data but contains information of a permanent nature appli-
cable to all flights of the initial Discoverer series. Detailed data and direc-
tives are presented in this Appendix A tab for the Discoverer Satellite 1056/
Discoverer Booster 237/AET Payload combination and are applicable to this
configuration only.

Due to major operational changes, this Tab 5 of Appendix A supersedes the
Tab 5 of Appendix A previously published and dated 4 April 1960. Engineer-
ing and procedural changes pertinent to this flight are as follows:

An AET payload will be installed.
The capsule nominal impact latitude is 2e N.
The Recovery Force deployment is revised. 	 Primary emphasis
on air retrieval has been retained in the 60 urn x ZOO am nomi-
nal impact area.
WV-2 Aircraft No. 13789 will be stationed north of Hawaii to
record recovery capsule separation events.
Telemetry receiving facilities established at Christmas Island,
South Point, Hawaii, and Barking Sands, Kauai, will be re-
tained to aid in the recovery operation.
JC-54 telemetry receiving aircraft, if available, will be sta-
tioned south of the primary recovery area to aid in the recovery
operation.
The RC-121 aircraft and the Hawaii Control Center will be
equipped with single sideband radio equipment.
HCC-STC communications during the recovery operations will
be augmented by the addition of two voice lines (toil telephone).

A JHU/APL Doppler transmitter and an optical beacon will be
carried for conduct of the Precision Tracking System exper-
iment.

A-5-3
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APPENDIX A.
SUPPLEMENTAL TEST INFORMATION

Al INTRODUCTION

This section contains descriptive material which supplements the general

text of the STD for this flight only. Material presented herein, which may

conflict with information and/or procedures in the general text, has pre-

cedence due to operations peculiar to the mission of Discoverer Satellite

1056. Reference will not be made to this Appendix for subsequent flight

operations.

A2 CONFIGURATION

A2. 1 Discoverer Satellite 

A2.1.1 A JHU/APL Doppler transmitter and an optical beacon will be car-

ried for conduct of the Precision Tracking System experiment. The trans-
mitter U operate continuously on 162 and 216 mc.

A2. 1.2 A vehicle instrumentation list is included in the Detailed Test

Objectives, Appendix F, Tab 5, LMSD-445725.

AZ. 2 Recovery Capsule 

A2. 2.1 An AET payload will be carried in the recovery capsule.

AZ. 2.2 A 1. 2-watt telemetry transmitter in the recovery capsule will
transmit information on the operation of capsule components. Telemetry

channels 7, 8, and 11 will be used.

A-5-5
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AZ. 3 Ground Stations

A2.3.1 The KTS is provided with a panadapter to aid in the acquisition of
the AM capsule beacon transmitter signal and subsequent determination of
the frequency deviation from nominal.

AZ. 3.2 Additional telemetry receiving equipment is installed at the PMR
facility at South Point, Hawaii, to augment that station'.s telemetry acqui-
sition and tracking capability. The PMR 60-ft antenna at South Point will be
used for triangulation on the descending capsule. A quad-helix antenna is
also installed for this operation with additional telemetry receivers since
the 60-ft antenna does not have automatic tracking and has a narrow beam
width.

A2.3.3 The PMR telemetry receiving and recording facility at Barking
Sands, Kauai, will be used.

AZ.3.4 The telemetry receiving station installed on Christmas Island will
be used to extend the capsule detection and :telemetry reception range below
the equator. The Christmas Island facility has a quad-helix antenna, three
Nems-Clarke 1302-A telemetry receivers, a timing system, recorders, and
UHF, HF, and SSB communication equipment.

A2.4 Separation Sequence Telemetry Coverage

A2.4.1 KTS will probably record the separation sequence telemetry but
the quality of the data received may be reduced because of the distance be-
tween the satellite and the KTS and the lower power transmitter. There-
fore, the•WV-2 telemetry aircraft No. 137890 will be used to provide assur-
ance that satisfactory separation sequence telemetry data are obtained.

AZ.4.2 The WV-2 telemetry aircraft No. 137890 is expected to be ready on
or shortly after 1 August 1960. This aircraft will be equipped to perform
this specific mission on Discoverer XIV and on future Discoverer flights.

A-5-6
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A5.. 2. 2 Recovery capsule telemetry Channels 7, 8, and 11 will be used to
obtain capsule performance information. Channels 7 and 8 will measure
one set of events during the separation sequence and another set of events
during the recovery sequence. The oscillator inputs will be switched when
the thrust cone is separated. Channel 11 will measure axial acceleration
during both the separation sequence and the recovery sequence. The sub-
carrier for Channel 7 will be turned off after thrust cone separation and
will be turned on again at 5-g switch closure. Channels 8 and 11 will trans-
mit data continuously throughout the descent trajectory. Figure A8-1 shows
the nominal voltage levels which indicate that normal separation and recovery
sequences have occurred.
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A5.3 Kodiak Tracking Station Recovery Operations 

A5.3.1 On the selected recovery pass KTS will receive the Discoverer
Satellite CW acquisition transmitter signal on 232.4 mc and the Discoverer
Satellite telemetry signal on 237.8 me as usual. In addition, receiving equip-
ment will be tuned to 228. 2 me to receive the capsule telemetry signal and
to 235. 0 MC (with a * 12 mc search scan) to receive the capsule beacon
transmitter signal.

A5. 3. 2 The KTS will read out real-time telemetry quantities listed in Table
A8-1 and report them to the STC over the voice line immediately as they
occur. After thrust cone ejection or twenty seconds after capsule separation,
whichever is first, the KTS will read out additional capsule separation data
that will be recorded on an oscillograph/Datarite. Every attempt will be
made to determine the system time of capsule separation and to qualitatively
assess the capsule separation and retro'sequence before signal fade. If all
events appear normal, the KTS real-time verbal report will consist of the
system time of separation (with the appropriate code word) followed by a
statement that all events were normal.

•
A5.3.3 Immediately after completion of the pass, KTS will submit a quanti-
tative separation data report to the STC. If the capsule is recovered or at

•
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-least visually acquired before these data are available, the requirement
for these data maybe waived by the STC.

A5.4 If available for this operation, WV-2 Aircraft No. 137890 will be
positioned under the recovery pass orbit track at 48° 54. N latitude, 164°
49' W longitude to record the telemetered separation sequence of events and
the capsule beacon signal. SSB communications with KTS will be maintained
on 11214.0 kc, but radio silence will be observed when telemetered data
are recorded. Immediately after fade on the recovery pass, the WV-2 will
report the capsule signals which were acquired, the times of acquisition and
fade, and the deviations from the nominal capsule frequencies to the STC
via KTS.

A5.5 Hawaii Tracking Station Recovery Operations

A5.5. 1 Approximately fifteen minutes before acquisition on the recovery
pass. The HTS will search the frequency range from 223 to 247 me and
log the frequency, azimuth, and type of modulation of any signals received
to reduce the possibility of confusion from interference signals.

•
A5.5.2 On the recovery pass, the HTS will track the Agena telemetry sig-
nals with the tri-helix antenna and the capsule telemetry signal with the
TLM-18 antenna. Acquisition of the Agena telemetry signal with the tri-
helix antenna will be accomplished using standard acquisition procedures.
Procedures for acquisition of the capsule telemetry signal by the TLM-18
antenna will vary as a function of the actual orbit and predicted impact
point. In general, the TLM-18 will be positioned at the impact point azi-
muth using a sector scan. The amplitude of the sector scan will be 20°
(±10°) for impact azimuths between 345° and 15°. The scan amplitude will
be increased 3/4° for each 1° of azimuth over 15° for the eastern sector or.
under 345° in the western sector.

The TL14-18 antenna acquisition elevation will be 2°. Until acquisition of
the capsule signal by the TLM-18, one receiver operating on signals from

A-5-15
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the tri-helix will be tuned to the 228. 2 t-mc capsule telemetry signal. If the
capsule• telemetry signal is acquired with the tri-helix before TLM-18 acqui-
sition, the tri-helix Will be positioned on the capsule until TL/4.44:18 acquisi-
tion after which the tri-helix will resume tracking on the satellite telemetry
signal. TLM-18 angle data recorded after auto track has been established
will be transmitted to the PAC when requested by the System Test Director.

A5.5.3 HTS will report the system time of acquisition and deviations from
nominal frequencies to the STC as soon as possible. When the TLM-18
azimuth rate approaches 0° per second or when the telemetered capsule
recovery events are received, HTS will report antenna azimuth and elevation
to the STC and the HCC. HTS will also report confirmation of capsule sep-
aration and telemetered recovery events to the STC as specified in Table
A8-1 and record all capsule telemetry signals on magnetic tape.

A5.6 South Point Facility Recovery Operations 

A5.6.1 For this operation, either the manually slowed Canoga or the
motor-driven Radiation quad-helix antenna and two Nems-Clarke 1302-A
receivers will be utilized at the PMR facility at South Point, Hawaii. Exist-
ing communications, recording, and timing systems will be used.

A5.6.1.1 If the orbit period is such as to permit nominal re-entry or re-
entry west of HTS, South Point will scan ±90° about a 270° azimuth at an
antenna elevation of 10° at the rate of 5° per second from ETPD - 0 until
ETPD + 3 minutes.

A5.6.1. 2 If the satellite path is between HTS and South Point, the quad-
helix antenna will scan 390° about a 180° azimuth at the rate of 5° per
second from ETPD - 0 until ETPD + 5 minutes. The antenna elevation will
be varied cyclically from 10° to 70° to 10° in 20° steps at the rate of one
step per scan.

A5.6.1.3 If the satellite path is east of South Point, the quad-helix antenna
will scan ±90° about a 90° azimuth at the rate of 5° per second from 	 42,

A-5-16
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Approximate
Altitude	 Event

The delay pyro switches
disconnect their own
squibs, the squibs of the
thermal batteries, unshort
the squibs of pyro switches
2A4A1S3 and S4, and =-
short the chute cover
ejection pistons
The action of switches Si
and S2 also permits bat-
teries BT2 and 3 to ignite
the ejection pistons and
pyro switches 2.A4A1S3
and S4
The ejection pistons blow
off the chute cover, which
pulls out the pilot chute,
whibh in turn pulls out
the main chute bag; the
main chute bag brings out
the chute in a reefed con-
dition
Time delay pyrotechnic
cutter disreefe the main
chute and permits deploy-
ment (4 sec)
As the chute system decel-
erates the capsule, the
ablative shell, released
from the capsule when the
ejection pistons fired,
falls clear of the capsule
Actuation of pyro switches
S3 and 84 apply +12v (from
batteries contained in the
capsule beacon) to the
light beacon

8. Radar reflective chaff,
packed with the chute,
falls free as the chute
emerges from its bag.

Time

A-5-13
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120,000 ft'T + 393 sec

Approximate
Altitude

55,000 ft

Time

T + 470 sec (5-g switch
closure + 126 sec ± 2
sec)

Event

1. Battery 2A8 ignites ther-
mal batteries 2A7BT2
and BT3, and delay pyro
switches 2A4A1S1 and S2
(1 sec delay)

A-5-12
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Time	 Signal Source 

T + 13.9 sec Thrust Cone Programmer
Event .3

T + 15.4 sec Thrust Cone Programmer
Event 4

Event

1. De- spin valve actuated,
capsule de-spins to about
10 rpm

1. Ignite electrical discon-
nect and explosive separa-
tion bolts.

Event

1. Ionisation layer entered;
RF blackout begins

1. 5-g switch closes, per-
mitting battery ZA8 to
ignite thermal battery
BT-1, which in turn fires:

Dimple motors to
start mechanical
timer
Pyro switches to
allow 28v from ther-
mal battery 2A8 to
feed the timer switch,
removes squib of
thermal battery
2A7BT1 from thermal
battery 2A8, and arms
thermal batteries
2A7BT2 and 2A7BT3.

1. Leave ionization layer;
RF blackout ends.

A5. 2.1.3 Capsule Recovery Sequence

41.

Capsule Re-entry Sequence 

Approximate
Altitude

350,000 ft

186,000 ft

A5.2.1.2

Time

T + 235

T + 344 sec
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Time Signal Source,

T - 0 sec SS/D Timer (separation
signal)

A-5-11
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2. Ignite thermal relays to
arm thrust cone program-
mer
Capsule beacon "on"
Command - 45°/min
pitch rate
Command + 3. 55°/min
pitch rate
Ignite electrical discon-
nect delay pyro (delay
tolerance 500 to 1320
milliseconds)
Ignite thrust cone pro-
grammer thermal bat-
teries
Ignite recovery system
thermal battery 2A8

5. Ignite pyro switches
2A4A2S1 and S2 to arm
thermal battery 2A713T-1

I. Capsule/satellite cable
disconnected

2. Thrust cone programmer
started (ground loop
lifted)
Pin-puller squibs ignited
(0 to 7 milliseconds
delay)
Four springs push off
capsule to about 1.7
ft/sec

1. Spin valve actuated, cap-
sule spins up to about 60
rpm in 0.8 sec

1. Retro-rocket ignited, cap-
sule receives approximately
4- it acceleration for sp-
proximately 9 sec

T - 79.5 sec 53/D Timer (arm signal)
Event

1. Capsule telemetry plates
none

T 2.5 sec	 SS/D Timer (transfer signal)

T - 1.5 sec	 Electrical Disconnect Pyro
Fires

•

T + 1.9 sec	 Thrust Cone Programmer
Event 1

T + 3.15 sec Thrust Cone Programmer
Event 2
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the capsule is acquired on the recovery pass: signal source, time of acqui-
sition, signal direction (azimuth and elevation at acquisition, at one-minute
intervals, and at fade), strength of signal, signal deviation from nominal
frequency, time of signal fade, and visual sighting information. The Victory
ships will also report the deployment and the status of their helicopters.

A5. 1.6 The real-time data readouts and other references to the separation

sequence of events or the recovery sequence of events will be identified by

using the appropriate code word for separation or recovery, followed by the

event numbers as specified in LMSD-446633, Satellite Operations Control
Procedures.

A5.1.7 The capsule beacon transmitter and flashing light will continue to

operate for 20 hours.	 An errodable salt plug will permit the capsule to

float for 40 hours.

A5.2 Recovery Capsule Sequence of Events and Instrumentation 

A.5. 2.1 The recovery phase of operations will commence within KTS tele-

metry range on the recovery pass when the orbital programmer restarts

the SS/D timer. Significant events which will occur during the capsule sep-

aration, re-entry, and recovery sequences are listed in the following para-

graphs with T 0 defined as the time of capsule/Agena mechanical separa-

tion.

A5. 2. 1. 1 Capsule Separation Sequence 
Time	 Signal Source	 Event

T - 94.5 sec Orbital Programmer	 1. Restart SS/D timer

Telemetry battery
activated

Capsule telemetry
filaments "on"

A-5-10 
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command on the pass preceding the recovery pass to provide a vernier time
adjustment for the recovery sequence. The Kodiak Tracking Station will
then transmit the reset command on the pass preceding the recovery pass in
accordance with instructions received from the STC and will report the time
of transmission of this command as well as the verification of receipt. Re-
ceipt of a proper reset command on the pass preceding the recovery pass
by the satellite will result in final adjustment of the orbital programmer so
the recovery sequence will be initiated at the proper time.

A5.1. 2 Capsule separation will occur at approximately 49. 6° N latitude
and the nominal impact point will be 24° N latitude and 158° 48.7' W
longitude. This nominal impact point was established to provide HTS
metry coverage of the parachute deployment sequence at the nominal lati-
tude for all orbit periods within one minute of nominal.

A5.1.3 The surface and airborne Recovery Force will be deployed to cover
an extended area. In general, six C-119J and two RC-121 aircraft, and
one Victory ship will be deployed in the primary recovery area; the other
Victory ship, two or three C-1193's, two RC-121's, and five telemetry
aircraft will be deployed to provide capsule detecting and telemetry receiv-
ing capabilities in the extended recovery area. A telemetry receiving sta-
tion is installed on Christmas Island in the extended recovery area. Figure
A7-3 shows the deployment of the Recovery Force for the nominal period
and for periods varying 1-1/2 minutes from nominal. 	 •

A5.1.4 Telemetered data on the recovery pass are to be observed by the
Kodiak and Hawaii Tracking Stations for indications of separation and re-
entry. The data to be observed are listed in Table A8-1. Some of these
data will be reported to the STC by voice and all data listed will be trans-
mitted to the STC by 60-wpm teletype following the pass to assist the HCC
in the recovery operation.

A5.1.5 The following information is required from the elements of the
Recovery Force and participating land facilities by the HCC if a signal from

A-5-9
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A5 RECOVERY OPERATIONS

A5.1 General 

A5.1.1 The tracking stations will track the Discoverer Satellite two passes
preceding the recovery pass and transmit the tracking data to PAC. The
computer will calculate the correct time for transmission of the reset

A-5-8
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verify that the transmitter is operative; no attempt will be made to record
intelligible data. APL Doppler tracking stations will receive the beacon
signals and record Doppler data on teletype tape for post-flight evaluation.

A4.1.2 The optical beacon will be turned on by the orbital programmer
while the • satellite is within reception range of Smithsonian stations equipped
with Baker-Nunn cameras.

A4.2 Alternate Re-entry Selector

The alternate re-entry selector will function as described in Paragraph
6.4.7. However, the area between 64° and 48° N latitude should be avoided
when transmitting alternate re-entry selector commands on Passes 15, 16,
or 17 instead of the 55° to 40° N latitude range previously used.

•
A4.3 Recovery Force Tracking on Pass;2 

All land and surface telemetry stations participating in recovery operations
(HTS, Christmas Island, South Poiht, Barking Sands, Haiti Victory, and
Dalton Victory) will track the satellite telemetry signal during Pass 2 and
will report the following data to the HCC for correlation:

Time of acquisition
Signal direction (azimuth and elevation at acquisition, at one
minute intervals, and at fade)
Strength of signal
Signal deviation from nominal frequency

e. Time of signal fade.
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A3 LAUNCH OPERATIONS    

A3.1 Launch Criteria      

With the exception of Paragraph 4.3.8, the launch criteria listed in Para-
graph 4.3 of the basic STD are applicable for this flight operation. Para-
graph 4.3.8 is revised so that the following minimum Recovery Force units
with all search and recovery equipment operable will be met:

Four RC-121 radar aircraft
Eight C-119J recovery aircraft

c. Two surface ships.   

A3. 2 Launch Time     

A3. 2.1 In order to obtain adequate data from the sun position indicators,
the time of launch will be between 1230 PDT and 1600 PDT.

A3. 2. 2 In order to obtain data with increased accuracy from the sun posi-
tion indicators, the preferred time of launch is between 1300 PDT and 1500
PDT.

A3. 2.3 A -5 o yaw maneuver immediately following separation will be
accomplished on this flight. This will be done to align the Discoverer Satel-
lite with the Discoverer vehicle coast velocity vector to increase the result-
ant velocity at satellite burnout.   

A4 ORBIT OPERATIONS

A4.1 Precision Tracking System Experiment     

A4.1.1 The JHU/APL Doppler transmitter installed for evaluation purposes
will operate continuously on 162 and 216 me and may be used as an acqui-
sition aid in the event the CWAT becomes inoperative. LMSD tracking sta-
tions will receive the signals on all passes except the recovery pass to   

LOCKHEED AIRCRAFT CORPORATION
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ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be varied
cyclically from le to 700 to 10° in 20° steps at the rate of one step per
scan.

A5.6.2 If no capsule signals are acquired before ETPD + 5 minutes, the
quad-helix antenna will be positioned at 180° azimuth and 10° elevation,
and the telemetry receivers will be monitored until ETPD + 30 minutes.
If HTS acquires the cs.psule signals, it will provide South Point with acqui-
sition information.

A5 .6.3 Once acquisition is achieved with the quad-helix antenna, the
60-ft antenna will attempt to track the capsule, using the narrower beam-
width to obtain more accurate bearings at and after parachute deployment.
All signals acquired will be recorded on magnetic tape with a timing signal
and will be reported immediately to the HCC through the HTS. The capsule
parachute deployment telemetry sequence and the antenna azimuth will be
reported as they are received. If the parachute telemetry sequence is not
received before signal fade, the system time of fade and the antenna azimuth
and elevation will be reported. Subsequent to acquisition, 'South Point will
report antenna bearings to HTS at the direction of the HTS.

A5.7 Barking Sand. Facility Recovery Operations

A5.7.1 The PMR facility at Barking Sands, Kauai, will be augmented by
the addition of an LMSD tri-helix antenna. Barking Sands will maintain
communication with HTS via toll telephone for exchange of tracking and
acquisition data. At ETPD - 15 minutes, Barking Sands will position the
tri-helix antenna at the acquisition azimuth and 10° elevation. From
ETPD - 5 minutes until ETPD + 5 minutes, the Barking Sands tri-helix
antenna will scan the azimuth range from 270° to 90° at the scan rate of 5°
per second. Barking Sands will search for the capsule telemetry signal.
All acquired capsule telemetry signals will be recorded on magnetic tape
with a timing signal. Barking Sands is directed not to activate any tracking
radars during the operation.

A-5-17

SECRET MISSILES and SPACE DIVISION

@Niro Ma

LOCKHEED AIRCRAFT CORPORATION

a. • n•••	 op's



LMSD-445720
1056/237

Revised Page
1 August 1960

AS.7.2 Subsequent to acquisition, Barking Sands will report the antenna
bearing to HTS at the direction of the HTS; HTS will plot the Barking Sands
bearings, with the South Point bearings and theft own bearings, to determine
the approximate capsule trajectory and relay these data to the STC and HCC
over the voice control line.

A5.8 Christmas Island Facility Recovery Operations 

A5.8.1 For this operation a quad-helix antenna, three Nems-Clarke 1302A
receivers, a 7-track magnetic tape recorder, a timing system, and a_ com-
munication system will be temporarily installed on Christmas Island to
provide telemetry reception and capsule detection capabilities near the
equator.

A5.8.1.1 If the satellite path is east of Christmas Island, the quad-helix
antenna will scan *90° about a 90° azimuth at the rate of 5° per second
from ETPD + 3 minutes until. ETPD + 8 minutes. The antenna elevation
will be varied cyclically from 10° to 70° to 10° in ze steps at the rate of
one step per scan.

A5.8.1. 2 If the satellite path is west of Christmas Island, the quad-helix
antenna will scan ±90° about a 270° azimuth from ETPD + 3 minutes until
ETPD + 8 minutes. The antenna elevation will be varied cyclically from
10° to 70° to 10° in ze steps at the rate of one step per scan.

A5.8.1.3 If the satellite path is a near overhead pass at Christmas Island
• (±2° W longitude), the quad-helix antenna will scan 360° in azimuth at the

rate of 5° per second from ETPD * 3 minutes until ETPD + 8 minutes. The
antenna elevation will be varied cyclically from 10° to 70° to 10 0 in ze steps
at the rate of one step per 360° azirauth.

A5.8. 2 The Christmas Island facility will maintain continuous UHF or HF
communications with all of the telemetry aircraft in the area for exhange of
acquisition and tracking information and will relay this information to the
HCC as soon as possible over the SSB radio.

A-S-18
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A5.8.3 If no capsule signals are acquired before ETPD + 8 minutes, the
quad-helix antenna will be positioned at 180° azimuth and 100 elevation and
the telemetry receivers will be monitored until ETPD + 30 minutes. If no
signals are acquired before ETPD + 30 minutes, a negative report *ill be
submitted to the HCC over SSB radio.

A5.8.4 Once acquisition is achieved, the quad-helix will manually track
the capsule, and the telemetry and beacon signals will be recorded on mag-
netic tape. Immediately after the parachute deployment telemetry sequence
is recorded, Christmas Island will so report to the HCC over the SSB radio.
The antenna azimuth will be reported to the telemetry aircraft over UHF or
HF radio immediately after acquisition and at parachute deployment.

A5.9 Victory Ship Recovery Operations 

A5.9.1 Each of the two Victory ships in the Recovery Force will be equipped
with a manually operated quad-helix antenna and one additional telemetry re-
ceiver to augment their telemetry receiving capabilities. The Victory ship
deployment is shown in Figures A7-3 and A7-4.

A5.9.1.1 The Haiti Victory will be positioned 10 nm west of the nominal
impact point and will receive and record capsule telemetry if the capsule
impacts in the predicted recovery area. The quad-helix antenna, until acqui-
sition, will scan +90° about 360° azimuth at the rate of 5° per second be-
ginning at ETPD - 5 minutes. From ETPD - 5 minutes until ETPD - 60 sec-

, onds, the antenna elevation will be maintained at 10°. After ETPD - 60 sec-
onds, the antenna elevation will be increased 20° per scan from 10° to 70°.
At ETPD + 15 seconds, the scan mode will rotate 180° to scan the southern
sector. The antenna elevation will be decreased from 70° to 10° at the•rate
of 200 for each 15-second scan during this search of the southern sector.
If the capsule signals are not acquired by ETPD + 2 minutes, the antenna
elevation will be raised from 10° to 30o, and a 360° azimuth scan will be
initiated at the slowing rate of 10° per second and continued for two minutes.
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If the capsule signals are not acquired by ETPD + 4 minutes, the antenna will
be positioned at 180° azimuth and 10° elevation and the telemetry receivers
monitored until ETPD + 30 minutes. When the capsule signals are acquired,
the antenna will begin manual tracking as a function of maximum signal
strength and all telemetry and beacon signals will be recorded on magnetic
tape. The D/F equipment will be operated normally and used to obtain re-
fined capsule directional data after acquisition. When the capsule bearing
becomes steady, the Haiti Victory will report position and capsule bearing to
the northern Command RC-121 over UHF and to the HCC through PMR imme-
diately and proceed in the direction of the acquired signals. If the capsule
signals are not acquired, the Haiti Victory will so report over SSB radio
through PMR to the HCC at ETPD + 30 minutes.

A5.9.1.2 The Dalton Victory will be positioned at 14° N latitude for the nom-
inal case directly under the satellite path on the recovery pass to enable re-
ception of the capsule telemeter signal and the capsule beacon signal between
HTS and Christmas Island. The quad-helix antenna, until acquisition, will
scan ±900 about 3600 azimuth at 100 elevation at the rate of 5° per second
from ETPD - 0 until ETPD + 3 minutes. From ETPD + 3 minutes until
ETPD + 5 minutes, the quad-helix antenna will give full area coverage by
scanning ±90° about 360° azimuth with antenna elevation increasing and de-
creasing from 10° to 170° to 10° in increments of 20° per scan. The scan
rate will be once per 15 seconds. After ETPD + 5 minutes the antenna will
be positioned at 10° elevation and 180° azimuth. In the event the Dalton 
Victory acquires the capsule signals, the telemetry will be recorded on mag-
hetic tape, and antenna acquisition and bearing will be immediately reported
through PMR to the HCC. When the parachute deployment telemetry sequence
is received, or when the antenna azimuth becomes constant, whichever is
first, the Dalton Victory will so report verbally over SSB radio through PMR
to the HCC and provide ship position and antenna azimuth and elevation. If
no capsule signals are acquired by the Dalton Victory, a negative verbal re-
port will be submitted over SSB radio through PMR to the HCC at ETPD + 30
minutes.
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AS. 10 Airborne Recovery Force Deployment 

A5. 10. 1 The Airborne Recovery Force deployment for a nominal orbit
period and periods differing from nominal by one and a half minutes 'is pre-
sented in Figure A7-3. The force will be deployed with sufficient search
and recovery aircraft in the 60 nm x 200 nm nominal impact area to ensure
aerial recovery capabilities. The capsule detection range will be extended
400 nm south of the impact area by redeploying those C-119 and RC-121
aircraft not required in the impact area. Air retrieval will be attempted in
this area, but emphasis will be on detection and surface recovery.

A5.10. 2 The RC-121 search radar aircraft will be deployed to provide dual
radar coverage of the primary recovery area and the extended recovery
area (see Fig. ' A7-5). Each of the RC-121 aircraft will be equipped with
SSB radio for direct communication with the HCC without compromising HF
communications with the C-119 aircraft on the "command net" and "telling
net." Due to the extended deployment of the recovery aircraft, there will be
two command RC-121 aircraft and two pairs of HF telling net and command
net frequencies; one for the northern sector and one for the southern sector.
The frequencies for the command and telling nets will be assigned by the
HCC. A 13-47 will depart for Hickam AFB from AFFTC following confirma-
tion of successful orbit injection. This aircraft will fly a radar peaking
mission for the on-station RC-121 aircraft prior to the recovery pass.

A5. 10. 3 Six C-1193 recoveryaircraft will be deployed in the primary re-
covery area and spaced at 40-nm intervals along the satellite path. The re-
maining two or three C-119 aircraft will be deployed in the extended recovery
range at 100-nm intervals. The recovery aircraft deployment is shown in
Figure A7-6.

A5. 10. 3. 1 The C-119 aircraft operating procedures will remain much the
same as in previous operations. The mission of the C-119 aircraft in the
primary recovery area will remain acquisition and aerial recovery of the
capsule. The mission of the C-119 aircraft in the extended recovery area
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will be primarily capsule acquisition with aerial recovery secondary since
insufficient aircraft are available to provide adequate retrieval capability.

A5. 10.3.2 All C-119 aircraft will search for and use the DIP equipment on
the capsule beacon signal. KTS will report the frequency deviation of the
capsule beacon to the HCC through the STC. The HCC will relay the fre-
quency deviation to the recovery aircraft through the Command RC-121's.
This will permit the FLR-2 operators to search *3 um about the reported
frequency. If the capsule beacon signals are not acquired by ETPD + 60
seconds, the frequency scan will be increased to *12 sic. If the RC-121
aircraft obtain solid radar returns from the capsule parachute and the chaff
but the C-119 aircraft are unable to acquire the capsule beacon signal. the
FLR-2 operators will search for and use the DIP equipment on the capsule
telemetry signal.

A5. 10.4 A WV-2 will perform an FIC survey of the predicted impact area
and will assume a final position 120 nrn south and 100 urn west of the pre-
dicted impact point by ETPD - 30 minutes. This WV-2 will communicate
with the Recovery Force on the command and telling nets, will search for
the capsule signals, and will attempt to derive a DA- bearing from any of
the signals acquired. All telemetry signals received will be recorded. Sig-
nal acquisitions, frequency deviations, and bearings will be reported as
directed by the HCC "On-the-Scene Test Controller" aboard the WV-2.

A5.10.5 The telemetry aircraft, if available, will be deployed along the sat-
aline flight path in relation to ship and island telemetry installations to en-.
sure continuous telemetry reception from the primary impact area to south
of the equator. The nominal deployment is shown in Figure A7-3. Telem-
etry reception range of these aircraft is expected to be 120 nm to 150 nm.
Placement of these aircraft for a nominal orbit will be as follows:
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Aircraft
No.

Position
Priority

1 3
2 1
3 2
4 4
5 '5

SECRET LMSD-445720
1056/237

Revised Page
1 August 1960

Nominal Position 
210 nm North of  Dalton Victory
330 nm. South of Dalton Victory
570 nm South of Dalton Victory
900 am, South of Dalton Victory

1140 mu South of Dalton Victory

Aircraft No. 1 and No. 2 will be staged from Hickam Air Force Base to en-
sure a backup capability in the northern area. The remaining aircraft will
be staged from Christmas Island. All aircraft will be on station by ETPD - 1
hour.. For orbits other than nominal, the telemetry aircraft will be positioned
to provide continuous telemetry coverage south of the predicted impact point
as shown in Figure A7-3.

A5.10.5.1 The telemetry aircraft positioned north of the Dalton Victory will
be under the direction of the southern area Command RC-121 and will es-
tablish communications with this aircraft on the assigned Mr telling and con-
trol nets. The aircraft staged south of the Dalton Victory will be under
direction of the HCC and will establish communications with the HCC through
the telemetry station at Christmas Island over the assigned UHF or HF fre-
quency. If actual positions do not permit using UHF because of distance,
communications will be established between Christmas Island and the telem-
etry aircraft over the assigned HF frequency. Backup reception may be ac-
complished by operating one of the SSB receivers at Christmas Island in the
AM mode. All transmissions from the telemetry aircraft to Christmas Island
will be relayed as soon as possible to the HCC over the. SSB link.

A5.11 Airborne Recovery Force Operations 

A5,11.1 The RC-121 aircraft will search for the chaff as the first radar re-
turn. After receiving the first radar return, the airborne Test Controller
will notify the nearest C-119J and then vector the C-119J to an intercept flight
path. The C-119J pilot will follow the RC-121 vectoring instructions and use
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the D/F for homing. All returns from the Recovery Force radars and direc-
tion finders will be verified as soon as possible to eliminate possible
"bogeys. " Direction finding acquisitions by the C-119J and the FIC WV-2
aircraft will be plotted to verify that only one intersect point exists and also
will be checked against radar returns of the RC-121 aircraft and bearings
from the surface stations. If bogey signals still appear to exist after verifi-
cation, the Airborne Test Controller will conduct a systematic visual search
for the source of each signal.

A5.11.2 When the recovery aircraft makes visual contact with the capsule
parachute, an air recovery will be accomplished. Repeat passes will be
made, if necessary, until recovery is successful or until the capsule impacts
in the water. The C-119J aircraft completing recovery will return to Hawaii
as directed by the HCC and will be escorted by either a C-119J, an RC-121,
or an SC-54 (Air Rescue) aircraft. The remainder of Recovery Forces will
return to Hawaii as directed by the HCC.

A5.11.3 If air recovery is unsuccessful, the recovery aircraft will circle
the area of water impact and assist in direction of the surface ships to effect
water recovery. The capsule beacon and flashing flight operation will con-
tinue for 20 hours and the capsule will float for 40 hours. Five RADARC
drop marker buoys will be distributed among the recovery aircraft and will
at the direction of the HCC be dropped to aid in surface recovery. Each
RADARC is equipped with an acquisition transmitter and flashing light having
the following specifications:

Acquisition Transmitter
Frequency
Pulse Width
Repetition Frequency
Power Output
Operating Life

Zeon Flashing Light 
Flash Frequency
Operating Life

235 me
30 microseconds ±.3 microseconds .
500 cps + 75 cps - 0 cps
65 watts peak, 1.25 watts average power
48 hours continuous

1 pps *20 percent
48 hours continuous
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A5.11.4 If recovery operational conditions permit, the north Command
RC-121, or alternath, will transmit brief best available information reports
to the HCC over SSB radio at ETPD + 10 and 20 minutes (*2 minutes);
similarly, the southern Command RC-121 will submit brief best available
information reports. to the HCC at ETPD + 15 and 25 minutes (*2 minutes).
If the re-entry capsule is not sighted before ETPD + 30 minutes, the northern
Command RC-121 will report a brief recap of most reliable received signal
data to the HCC for relay to the STC at that time. Similarly, southern
Command RC-121 recap will be submitted at ETPD + 35 minutes. The data
to be reported are aircraft station position, magnetic signal bearing, and
local time for each reliable signal acquisition. Range and azimuth with local
time and aircraft station position will be reported for each valid radar re-
turn. The report shall also contain the Controller's conclusions regarding
the quality of reported signals and bearings, results of triangulation attempts,
and most probable impact location. These data will be relayed to the STC,
immediately upon receipt by the HCC, to enable the PAC to determine the
most productive search areas.

A5.11,5 If the capsule has not been located by ETPD + 30 minutes in the
northern area or ETPD + 35 minutes in the southern area, the airborne Re-
covery Forces will initiate a corridor search south along the probable impact
trajectory. At the discretion of the HCC, or as directed by the STC, a com-
plete recap may be requested. The forces will continue the southerly search,
within fuel limitation, unless the HCC directs a search of the most probable
impact areas as determined from tracking triangulation and other available
data.

A5.11.6 The southern telemetry aircraft will maintain UHF and HF commu-
nications with Christmas Island, if possible, during the recovery operation
for exchange of acquisition and tracking data.

A5.11.6.1 The telemetry aircraft will search for capsule telemetry signals
and the beacon signal. All capsule signals acquired will be recorded on
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magnetic tape with a timing signal. Capsule signal acquisitions will be re-
ported immediately to the southern Command RC-121 over the HF telling net
and to Christmas Island over UHF or HT.

When the parachute deployment telemetry sequence is received, it will be
reported over the HF telling net. The telemetry aircraft will attempt to de-
termine the capsule bearing at fade or at parachute deployment. If this can
be accomplished, the bearing and aircraft position will be reported to the
Command RC-121 or Christmas Island.

A5. 11.6.2 If one of the telemetry aircraft visually acquires the capsule in
the air or in the water, the position will be reported immediately to the
Command RC-121 or Christmas Island. The telemetry aircraft will circle
the capsule while maintaining 100 percent visual lock-on until arrival of a
surface vessel or until fuel supply requires return to Christmas Island. While
hovering over the floating capsule the telemetry aircraft will attempt to pro-
vide a transmission compatible with the receiving equipment on Christmas
Island so that the capsule bearing from Christmas Island may be more accur-
ately determined. If Christmas Island reports the parachute deployment se-
quence and antenna bearing, all of the telemetry aircraft will initiate search
operations as directed by the HCC.

A5. 12 Hawaiian Control Center Recovery Operations and Communications

A5.12.1 The HCC-STC communications will be augmented by the addition
of two voice lines (toll telephone) that will be effective from ETPD - 1 hour
until ETPD + 4 hours.

A5.12.2 The HCC will direct and control acquisition, recovery, and search
operations of the Christmas Island facilities, the telemetry receiving aircraft,
and the Recovery Forces. The primary communication link between the HCC
and the surface elements will be the SSB frequency. The two Victory ships
will communicate with the HCC through PMR and the PMR representative at
the HCC. 
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A5;12.3 The HCC will immediately relay all data reported to the STC.
Additionally, the HCC will maintain a real-time analysis for integration of
all incoming data to determine the most probable impact point and subsequent
search areas. Bearings from Barking Sands, South Point, and HTS will be
plotted to determine the approximate capsule trajectory and will be relayed
immediately to the HCC.

A6 POST-RECOVERY OPERATIONS •

A6.1 Dalton Victory Data 

A6.1.1 If the Dalton Victory acquires telemetry data from the capsule,• an
aircraft may pick up the data. This will be done at the discretion of the STC.

A6.2 Haiti Victory Data

A6.2.1 The Haiti Victory will proceed toward Pearl Harbor at the best speed
of advance immediately after termination of the search operation. If capsule
telemetry data haVe been acquired, the two HRS-3 helicopters will fly it to
the HCC as soon as the ship reaches HRS-3 range of Hickam Air Force Base.

A6.3 Christmas Island and Telemetry Aircraft Data 

A6.3.1 The telemetry aircraft will land at Christmas Island after termination
of the search operation to refuel before returning to Hickam AFB. One of the
telemetry aircraft will pick up any capsule telemetry data acquired by the
Christmas Island facility and fly it to Hickam AFB on the day of the recovery
operations.

A6.4 South Point and Barking Sands Data 

A6.4.1 Data .from South Point and Barking Sands Tracking Stations, including
magnetic tapes, set-up sheets, maps and/or logs of the tracking operation
will be band-carried by PMR personnel, flown to Hickam AFB, and delivered
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to the HCC (LMSD/61-81). The data will be submitted to the representative
from LMSD/61-44 at the HCC for subsequent delivery to Sunnyvale.

A6.5 Transport of Data to Sunnyvale

A6.5.1 All capsule telemetry data acquired by the receiving facilities in the
recovery region will be hand-carried to Flight Data Reports, 61-44, on the
first available commercial airline flight.

A6.6 Tracking Station Post-Recovery Operations 

A6.6.1 The tracking stations will continue observations of the Discoverer
Satellite S-band beacon and telemetry transmission until the battery power is
exhausted. The orbital programmer is programmed as shown in Figure .A2-7.
Command transmission and tracking after the recovery pass will be at the
direction of the STC.

A7 PERSONNEL SUBSYSTEM EVALUATION

Observation of personnel subsystem operations will be required at STC, VTS,
KTS and HTS. The data collected will concern:

Operational procedures for which no manuals or other documen-
tation exist
Any disparities in operational procedures among the various
stations, or among the various procedures manuals or documents
Certain critical operations pertaining to tracking, commanding
and data acquisition wherein a failure in the personnel subsystem
could result in serious degradation in Discoverer system
performance.

The specific procedures and operations to be observed will be determined by
LMSD Personnel Subsystem with the concurrence of Operations Integration.
Additional required data will be obtained from the various voice tapes.
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S
I.	 A8 TABLES AND ILLUSTRATIONS

The following table's and illustrations are applicable to the flight of Discoverer

Satellite 1056/Discoverer Booster 237/AZT Payload only; Each table or

figure ls given the basic number of the section of the general STD to which it

applies, the letter A to denote appendix material, and a number to sequence

items . in the same category.
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Table A2-/
NOMINAL FLIGHT PLANNING DATA

Item
1480174M2Dt

HO	
.

11,56
Payload Al!
Peel scut
Cu: Miser zena
Lunch Weight 8653

THOR
a/I  237
Isumeh Height	 - 109,208	 ..
Fuel	 -- 23-1
Oxidiser 742018 0117101

JAME '
Site • TAM	 I-75.3, Pad No. 4
Data August, 1960
Pad &sleuth 383.• 28 g 53.86"
launch asiouth 171.
Nominal airborne Ocemsed 5 backup 20 ese
Orbital boost time /17.5 see
Donor mile Till ship location (PS Ma A8461) W00% 117•43111
Dounreay Tilt ship beading	 - 	- 353'21
Programer setting	 • 5610 s000nds (Stop setting 22)

1113101102 '
sirs- T + 3P3
location 21626•1, 119.2•11
Altitude 117 as
Azimuth (inortial) 10.6.
assesi velocity 26,036 ft/sac	 ..

CHEN	 •

Period	 • 93.5 min (gits OM)

APolloo 1$38 MI

Perigee 117 MK

leeentricdtp 0.0373
Average regression rats (17 psi) 29.52'
Resat latitudes Zen lins)

5011 Y northbound) or belt (228 southbound)
dolt nre)

inclination angle	
'1s-entry Tit( aircraft location (117-2 No. 137890) • air511,1, 1611•1012

12007221	 •
Aircraft (type and gaintity) c-119'. (9), 110-1211 s (10, mid talesetry rateiving (5)

. Burgeon ships (rsoovery) Dalton Victory sad Isiti Victory
Surface ship initial locations 16.2, 157•39 1v and 2411, 158•48.7nr
Surface ship helicopters n99-3 (2 on each ship)
Ilsoovezy pass 17 mminal — 15, 16, or 18 by spacial merand
Predicted hapact area cantor 21e1, 288.48.710
12PD T + 26.6 homes
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Table A2-2
NOMINAL ACQUISITION TIMES

Acquisition Fadeout Duration
Time Tine Time

Pass Station (minutes) (minutes) (minutes)

Launch Pt. Mugu 0.5 8.1 7.6
Vandenberg 0.0 7.9 7.9
T/24 Ship 4.6 13.0 8.4

1 Kodiak 87.3 95.1 7.8
2 Kodiak 182.8 187.5 4.7

Naval 191.2 397.2 6.0
8 Vandenberg 717.7 728.9 11.2

9 Ilawall
vandenberg

811.1
811.7

815.3
823.4

4.2
11.7

Kodiak 818.9 826.9 8.0

10 Hawaii
Kodiak

902.1
910.9

915.2
922.1

13.1
21.2

*11 Rawsii 998.1 1005.2 7.1
Kodiak 1006.3 1019.1 12.8

*12 Kodiak 2104.9 1108.8 3.9

15 Kodiak 1395.7 1399.8 4.1
Vandenberg 1402.4 1408.8 6.4

16 Kodiak 1489.3 11196.9 7.6
Vandenberg 1498.9 1500.5 1.6

17 Kodiak 1584.2 1590.4 6.2
Kuwait 1592.8 1599.6 6.8

*23 Vandenberg 2120.9 2129.7 8.8

24
.

Kodiak 2222.7 2227.6 4.9

*Acquisition only - no T readout
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Table A4-1
INSTRUMENTATION AND CAPSULE EQUIPMENT REQUIRED

TO BE OPERATIVE AT LAUNCH

1. Agana Telemetry 

a. Continuous Channels:

7 - Payload quantity.

9 - Payload quantity.

10 - Payload quantity.

18 - Payload quantity.

b. Commutated Channels

Subcarrier must be present

Subcarrier must be present

Subcarrier must be present

Subcarrier must be present

12 - Subcarrier must be present and commutator running;
point 38 must be present

13 - Subcarrier must be present and commutator running

15 - Subcarrier must be present and commutator ring; points 9,
15, and 17 must be present. Channel 17, commutator points
7 and 21 are an acceptable substitution for Channel 15, commu-
tator points 15 and/or 17.

16 - Subcarrier must be present and commutator running; points 2,
4, 6, 8, 10, 22, 25, and 26 must be present. Channel 3 is an
acceptable substitution for Channel 16, points 24 and/or 26.
Channel 11 is an acceptable substitution for Channel 16 points
2, and/or 4, 6, 8.

17 - Subcarrier must be present and commutator running

2. Capsule Telemetry and Equipment 

a. Continuous Telemetry Channels

7 - Subcarrier must be present

8 - Subcarrier must be present

11 - Subcarrier must be present

b. Acquisition Beacon

The frequency must be within 1.5 me of the nominal frequency
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Table A5-1

SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205 - 1056

Time (Sec)

Nominal
Time From
Launch

Computer
Running
Time

-0.1

0 0

0.1 0.1

0.1 0.1

167 167

167 167

179 179

181 181'

181 181

181 181

181 181

181 181

181 181

181.5 181.5

181.5 181.5

181.5 181.5

192 192

192 192

192 192

192 192

192 192

192 192

204 204

221 221

Signal Control !Unction

Timer reset

Start SSA timer

Timer reset

Timer safety circuit

Uncage gyros

Programmed destruct lockout

Start 'orbital programmer (paralleled)

Command 2B°/min ymw rate (5.0° yaw left)

Isolate 1024 from Beacon 5

Vebicle pneumatic control

Open pneumatics valve and spare

Fire explosive bolts

Fire explosive bolts

Fire retro-rockets (paralleled)

Arm pitch end yaw control

Arm integrator correction

Remove 28•/min yaw rate

Command -45°/min pitch rate (pitchover 20.8°)

Arm roil B/S commend

lire R/S cover squib

Break 28v to N
2
 valve, shut down separation

monitor	 •

lire B/S cover squib

+28v to 88/D for brake control (not effective
until 221 sec)

Command -2°/min pitch rate from integ.
potentiometer (stop - 45°/Min pitch rate)

A
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Table AS-1 (Continued)

Time (Sec)

Signal. Control FunctionNominal
Time From
Launch

Cogpater
Running
Time

221 221 Connect pitch B/S command

221 221 Arm Deacon 5 timer brake control

221 221 Arm integ. uncaging circuit

22]. 221 Actuate delay via orbital programmer

221 221 Boll RA signal shunt

*221 221 Programmed SSA timer delay

223 Initiate ground Commands 5 or 6

241 221 Stop SS/D timer delay (nominally 20 sec).
257 237 Fire "page rockets

257 237 Preactivate hydraulics
257 237 Deactivate Deacon 5 timer brake control

257 237 X21 hold-in (Commands 5 and 6 interlock)

269 249 Arm gas generator squib.	 Fflergize 826
(pitch and yaw pneumatic oft)

269 249 Connect accelerometer to integrator

269 249 Fire helium valve and gas gen. squib (per.)

269 249 Engine ignition
270 250 Pitch and yaw pneumatic off (backup)

270 250 Open gas gen. fire and Ne squib fire circuits

270 250 Open gas generator squib arm circuit

270 250 Close circuit to TIM off switch

•
*This sequence is based upon a nominal trajectory: Orbital programmer set
for 20-sec timer brake delay and no timer brake modification from Beacon
Channel 5 or 6.
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Table AS-1 (Continued)

Time (Sec)

Nominal
.Time From
Launch

Computer
Running
Time	 .

Signal Control inaction

270.5

379.5

379 . 5
*4383

250.5

359.5

359.5
363

Steady state thrust

Arm pneumatic (pitch and yaw)

Engine cut-off safety switch
Disconnect accelerometer from integrator

383 363 Engine shut down by integrator

383 363 Activate pneumatic controls (de-energise E28)

394 374 SSA +28v dc unregulated

394 374 Hydraulic controls abut downi abut off allege
roc#ets and de-energize r34 (paralleled)

394 374 Command ..1100•/Min yaw rate

394 374 Command 0'/sin pitch rate

394 374 Fire oxidizer, helium, fdel vent valves
(paralleled)

394 374 De-energize X21
492 472 Calibrate Till

502 482 Stop calibrate

502 482 Open engine shut down circuit and switch
antenna

502 482 Enable Commands 5 and 6.	 Alternate recovery
pass capability

664 644 Command 43.5 •/min pitch rate

664 644 Connect roll H/S to yaw gyro, yaw command
complete

664 644 Roll 400.1. output grounded
664 644 Sint down +28v reg. ascent only power

(paralleled)

664 644 Auxiliary heater on
664 644 Plight control gain change

**The dial reading of the integrator aten caged is 1775 representing a
velocity-to-be-gained of 14,200 * 30 ft/sec.
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Table A5-1 (Continued)

Time (Sec)

Signal Control /UnctionNominal
Time Prom
launch

.Computer
Running
Time

664 644 Integrator shut down (latch down 14, 15 86)

890 870 Phase balance 0 A

890 870 Phase balance 0 It
890 870 Accelerometer power amp return 	 .

890 870 Telemetry Off

890 870 80 timer off
890 870 Arm 88/D timer for recovery phase

890 870 Stop integrator caging

X 870	 ' OS/D timer on, Ws off
X + 15 885 Command -45•/min pitch rate (stop +3.5°/min

pitch rate)

X + 15 885. Ara capsule ejection (squib)

X + 92 962 Command 3.55°/min pitch rate (atop -45°/min
. pitch rate)

X + 92 962 SS/L Transfer Circuit 1	 .

X + 92. 962 SS/L Transfer Circuit 2

X + 92 962 Disconnect capsule from electrical P.B.

I + 94.5 964.5 Shut dawn SSP timer	 .
X + 94.5 964.3 Command eject (paralleled)

*Time of initiation of recovery phase
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Table A6-1
NOMINAL ORBIT SCHEDULE

(Based on. a 93.3 Minute Period)
•

Phase gentt

Time
T

(IOW

Location
N 

(deg)
tudeLati

Launch 0 34.8
Separation
Start orbital timer
Nominal fire time

2.98
2.98 r79 sec

 sec179
4.48 269 sec

MR	 •••	 IMP

41M,	 MI	 O.

MD	 IND	 n••Launch Nominal burnout end
orbit injection 6.38 (383 sec) NO	 NO	 MI

First crossing of
e quator 12.37 742 sec) 0

Beacon and T/M off 11.83 (890 sec) 12 (5)

Beacon and T/M on -
reset enable 86.9 74

Acquire ITS 87.3 T2-7
Pass 1 65°8 latitude (ref.) 89.5 65
(W-s) Reset signalicommand 91.1 6o.

57.60N latitude (ref.)
ITS 91.5 57.6

Beacon and TM oft -
reset disable 10.3 10

End. of Orbit 1 153.4 0
,

Beacon and T/M on -
reset enable 180.5 74

Acquire ITS 182.8 65.7
Reset signallocamand 284.4 bo
57.601 latitude (ref)
ITS 185.0 57.6

Pass 2  Acquire NM 191.2 32.3
(N-8) 21.602 latitude (ref.)

NTS 194.o 21.6
Beacon end T/M off -
reset disable	 • 196.8 10

End of Orbit 2 246.9 0

A-5-38
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...

Phase

4

,

Event

•-

Tine
T
(nin)

Location
N Latitude

(deg)

End of Orbit 3 340.4 0
Passes End of Orbit 4 433.9 0
3 thru 7 End of Orbit 5 527.4 0

End of Orbit 6 620.9 0
End of Orbit 7 714.4 0

Acquire VTS 717.7 12.7
Beacon and T/M on -
reset enable .718.8 16

Reset signal/conmand 722.7 30
Pass 8 34.8°l1 latitude(ref)VTS 724.0 34.8
(s-N) Beacon and 7/M off -

reset disable 727.1 46
End of Orbit 8 807:9 0

Acquire ETS 811.1 12.3
Acquire VTS 811.7 14.7
Beacon and T/M on -

reset enable 812.3 16
21.6°N latitude(ref)BTS 813.8 21.6
Reset signal/conmand 816.1 30

Pass 9 Acquire ICS 818.9 40.2
(s-N) 57.6°N latitude(ret)KTS 823.6 57.6

Beacon and TIM off -
reset disable 826.2 66

End. of Orbit 9 901.3 0

Acquire ICS 902.1 2.7
Beacon and T/M on -
reset enable 903.0 6

Pass 10 Reset signal/command 906.9 20
(13-20 21.6°N latitude(ref)B28 907.3 21.6

Acquire NTS 910.9 35
57.6°N latitude(refATS 916.8 57.6
Beacon and T/M off -
reset disable 918.5 62

End of Orbit 10 994.8 0

LOCKHEED AIRCRAFT CORPORATION
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Table A6-1 (Continued)

Phase Went
Time

T
(min)

Location
E Latitude

(deg)

End of Orbit 11 1088.3 0Passes End of orbit 12 1181.8 03.1 elm 13 and of orbit 13 1275.2 0

57.6°N latitude(ref)KTO 1306.8 57.6
Beacon and T/K on -

Pass 14 reset enable
Beset signal/ command

1307.1
1311.2 t60(N-S) 34.8°N latitude(ref)VTS 1312.3 34.8

Beacon and T/M off -
reset disable 1315.1 24

End of orbit 14 1368.7 0

Beacon and TIM on -
reset enable 1395.5 74

Acquire ITS 1395.7 73.5
Beset signal/commend 1399.7 6o

Pass 15 57.6°N latitude(ref NerS 1400.3 57.6
(N-8) Acquire VTS 1402.4 48.5

34:8°N latitude(ref)VTS 1405.8 31.8
Beacon aol T/M off -

reset disable 1408.6 24
End of Obit 15 1462.2 0

Beacon and T/M on -
reset enable 1489.2 74

Acquire 12S 1489-3 72_ -7
Beset signal/command 1493.1 60

(N - quirePass) 1 57.6°N latitude(ret)ICIS
AcquireVTS
34.8°N latitude(ref)

1493.8
14989
1499.. 4

57.6
37.3
34.8

Beacon and T/M off -
reset disable 1502.1 24

and of Orbit 16 1555.7 0

Beacon and T/M on,
reset enable 1582-7 74

Pass 17 Mqiire KTS 1584.2 67.6
(N-S) Reset signal/command 1586.6 60

57.6°N latitude(ref)ICrS 1587.3 57.6
Acquire IBS 1592.8 34.2

LOCKHEED AIRCRAFT CORPORATION
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Table A6-1 (Continued)

Pbase Event
Time
T
(min)

Location
N Latitude

(deg)

Pass 17 21.6°1N latitude(ref)7116 1595.7 21.6
(N-s) Beacon and T/E off -
(Con'td) reset disable 1598.9 10

End of Orbit 17	 ' 1649.2 0

Beacon and TiM on -
reset enable 1676.2 74

Beset signal/command 1680.1 60
Pass 18 57.6°N latitude(ref)ICTS 16e0.8 57.6
(N-s) 2.1.60N letitude(ref)MS 1689.2 21.6

Beacon and TM off -
reset disable .1.4 10

End of Orbit 18 1742.7 0

- • '-‘.--•-•"•11101111Mall
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Table A6-2
FIRST43ASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING

(LAUNCH ORBITAL PROGRAMMER SETTING - 5610 SECONDS)

Period.
(sec)

Programer
Correction

.	 Cross Latitude (Reference Latitude)

- 	.
57.651 25 r 2208

T Prom
Launch
Time
(sec)

T+
Launch
System
Tine
(sec)

T
T +

Launch
Tine
(sec)

T

(sec)

T +
Lam&
Time
(sea)

T

(sea)

T +
Launch

Time
(sec)

.n-. A

5376 Decrease 5152 5262 5749 579 ►
22 steps

5400 Decrease 5175 5285 5774 5819
20 steps

3460 Decrease 3223 5340 5834 5880
14 steps

5520. Decrease 3280. 5394 5894 3940
8 steps

5580 No change 5334 5449 5954 6001

5640 No change 5388 • 5503 6aL4 6061

5700 Increase 5443. 5558 6074 6321
8 steps

5760 Increase 5494 5612 6134 6182
14 steps

5820 Increase 55117 5667 6194 6242
20 steps

588o Increase 5600 5722 6254 6302
25 steps

5940 Increase 5654 5776 6313 6363
31 steps .

6000 Increase 5707 5830 6373 6423
37 steps

6060 Increase 5760 5885 6343 6483
112 steps

6/20 Increase 5813 5939 6493 6344
48 steps

6180 Increase 5866 5994 6553 6605

-
53 steps

,

LOCKHEED AIRCRAFT CORPORATION
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Table A6-2 (Continued)

Cross Latitude(Reference latitude)

65% 57.6°8 25c* 22
T +

T Prom Launch T + T + T +
Programmer launch System T Launch T launch T Launch

Period Correction Tine . Time Tine • Time Tine

( see) (see) ( see) (sec) ( see ) ( Deo ) ( see ) ( sea ) (see)........4

6240 Increase 5919 6048 6613 6665
59 steps

6300 Increase 5973 6103 6673 6725
65 steps

6360 Increase 6026 6157 6733 6786
70 steps

6420 Increase 6079 6211 6792 6846
76 steps

WO As directed 6133 6266 6852 6906 •

6540 As directed 6186 6321. 6912 6967

6600 As directed 6239 6375 6972 7027

666o As directed 6292 6429 7032 7088
6720 As directed 6346 6484 7092 7148

6780 As directed 6399 . 6539 7152 7208

6840 As directed. 6452 6593 7212 7269

6900 As directed 6505 6647 7272 7329

6960 As directed 6558 6701 7332 7390

7020 As directed 6612 6756 7392 7450
7080 As directed 6665 6810 7452 7511

7140 As directed 6718 6865 753.2 7571
7200 As directed 6772 6920 7572 7632

A-5-43

LOCKHEED AIRCRAFT CORPORATION SECRET MISSILES NW SPACE DIVISION



W
pF r.o

LMSD-445720
1056/237

Revised Page
1 August 1960
evreronsonmosr.

XXX XXXXXXX XXXXXXXXXX

XXX XA*XXXX XXXXXXXXXX

XXXXXX

gems'eee
.e.ews*

2222.rerWo4:4aaorotoretaaa-
a
Ot
CD

I-
OC

2
IP••

4 O

g

3
4
e-4

3

ge

CO IV 4,0 We 10 V, 14 COOS Vf

am'
A;

11
kx4Ammxilimqm,mr..,.744A1AA4AAAANA4A444,

K

4E4
'Ern 0-14
iiiiiee "2""t4-04.10,200.0004

LOCKHEED AIRCRAFT CORPORATION

A-5-44

—SECRET-
MISSILES end SPACE DIVISION



LMSD-445720
1056/237

Revised Page
1 u ust 1.60

LOCKHEED AIRCRAFT CORPORATION

A-5-45

SECRET
MISSILES and SPACE DIVISION



LOCKHEED AIRCRAFT CORPORATION

LMSD-445720
1056/237

Revised Page
1 August 1960r,	 ..,6-

	

1 :17	 1!	 i 1	g: 	 I	 a 4

	

...7 	 Ili	 1 It	
I	 h! 	 i	 a	 11

	

Z i 	 4 	 	 1	 1	 . :	 ii	 i

	

i ,g, i	 44	 r t	 2	 ii 

	

1 --	 =II
s
	1i	

• 	 • 1

	

1 - I	 it	 -12	 i	 il	 i	 m	 4 i

	

I. 1"	 lai	 I 1	 1	 ot	 1	 ,it	4 ;

	

1 : 1	 4 5 	 I,	 i
... k	 1.1 

	

te 1._	 2_1	 1 =	
1	 i 	 i	 1	 i I

	

i	 4

	

g ..! g	 41	 i i	 I	 !";	 I	 a	 I f

	

1 >-.1. 	 II:	 I E	 ±

= ;	 1 11	 t ...	 1	 II

	

18	 ;I:	 I Ii il	 ii i 	 1 "	 7	 41	 1	 i

	

3	 Lk 1 4. i 1.212	 1- 111	 I 1	 t Ji	 1	 1
1 1 1	 1 1	 I .:	 i	 11	 1	 a i !
i 11 i
	 3

' 14 I'
I /6	 Ll	 1	 1	 1	 i	 ii 1 I

.	 ri.	 t	 .1	 	 ti

	

4	 ul	 isi I li	 ire 4 i
2 3	 i

14	 11	 i
	 ;l il a

4 i f 	 ill	 	 /	 e,	 1	 I 1 1a 1.	 A	 s - a i	 a	 i l 	1	 ji A. ,I 1 1! 1 it 1 I II I	 I li	 1	 J d I

	

I i	 111 1. • i 12 L g sg	 k •	 —,-, .	 u.	
au	 t)1 -1 41	 .:: (I/ : i*	 ws t i 4 I.	 1 10;	 i S 1

	

i P igi g.";: I a; I I :	 141 I i	 11 1 2 i* Ag ti_ 1 7 1 	 1 7 7 -. - i	 ii i J	 11 	 t t 1
i 1*? :II III:	 1 R i 1 I I	 " I 1 i	 i; / 4 1

	

I I s m I I	 .t1L 	 •	 IL 7	 l • i	 -1,	 11i It g :	 	
•
il	 i 1	 I 1	 il

	

1	 J/ 1 1•,	
i
a.	 12r,.. ii ir.tv 1= 2 	c g

jt 	 a	 1-v g * V et -i i•	 n 8.1 	 Oil
1 ia 10 III	 I a) I 1 I	 i/ 	 I	 li a 2 1A. 0° S e si j 1241 1 .4, -	 -gm 3 7

i It" "I 	 I d,	 I  : a R= i ii 1 • I	 s: ill

	

". p	 2..	 i ec 1 t " E : 	 1	 14.	 1 I
s ; la 1	 1a.I 1 r1 

i 1 / I.! 1:i 12: if	 1I 
1 2 I- if ili l ilt r I . : 7. I/ tii 4 11

:4 g li li::: 1111 ii i ll i rf
-: 4	 4	 4	 4 4	 4 4 4.	 4	 4 A	 a	 •	 •

m Is	 m f	 I= ••= ..	 ft me	 Of 0 fn 	 1.• 	 ... IL •IC	 Of <	 0 1.

A-5-46

MISSILES .ad SPACE DIVISION



LIM-445720
1056/237

Revised Page
1 August 1960

I

. k—,. ,,,..-

' SI> :11 l 	 n 	 „

..- .....

. i

•
...--0

• • •
,...",..

, n •,i	 *man.	 A n
IN.	 dx••••	 V
...gill	 L.	 A .17	 D

t.

at." 7-1*--- 	
re.

	

't•	 ..,.	 ...tins

....
on.Aft	 .

.4111

- 
IL..•

	

I	
•Ilk=

•imi.	 40.....

	

.....itT• •••	 —0 41. •

111

11111	

dal
.010.110  01	

"i!i•Nr%

,...
n 	 "	 --N Rrli	 pla,	 ...,.	 1 zs....•k ....101 .11	

• . I
1 

	

4//iiii\:).•	 et

1	 •

most

4Z--=

d -1=

....	 ..%,,,

41,	 ••

• • •

...Mar 1	 0114••• 	.
e

a
•

. 	 • • 'Sr 'Mr

I

.
• • ..	 ..	 ....	 .

"a. ff...	 ,	.. ?...•

•••	 . , .	 :.'"!...Kf.:P.

. 	.	 .	
. . -

.	 ......„ .	 •
. .

•

	 ....sr

t-gr.	8 0 U	 PACT	 IC

...
'	 ,	 A N	 •

a
Pipes A2-1 lasibelOtlat noses — Passes I Threegia 3

A-5-47

LOCKHEED AIRCRAFT CORPORATION	 —S-EORET	 MISSILES cod SPACE DIVISION

r •••	 ••••••••••y•..../......1.••:A•M•a.Wo••••• 	 t ey. At .111WINMilliAm+



LIASD-445720
1056/237

Revised Page
1 August 1960

411

Fr

4 i *4" 011IP:	

.4

E
FAI	 Or

n 	 11

Y ...

• •

. •

-11o.

AC1PIC

..	 ,
. . .

•

fn.	 O.' ...,

....01,

FIG	 • 	
Wir	 \ A.'

	

'  . ‘	 • ORM	 15 0 P

	

k t. 1	 _

A	 IIIPA "Ar	 D
....0	 ...ft

f	 k
. 	.	 ......	 re or.

‘ tl •••n•	 'TN

.1 ki	 J...,ilibis.aillii
I

4t1‘...)
IP	 I	 I'	 1"1" P	 .1, a

......	
0.........	 .....

...-
1
ir	 • f I

I
a 	

or
'44

Ai

9

--1

I
rs, _
-

,--, --,"

. 	-

• ••

....

.........:4

7	
Ird

. 	: •••

.1"=""

•
emime•

"" •	 •	 •-sr	 .=
7/7 

8 0 V	 II	 P A C I	
.

.•••••

.
••••

: C 1 A N

IF '.""sr•111E iiia

Figure A2-2 Ned O,Mt Trens Pima 3 Ma* 12

A-5-48

LOCKHEED AIRCRAFT CORPORATION SECRET MISSILE and SPACE DIVISION

••••n••••



LMSD-445720
1056/237

Revised Page
1 Angela 1960

•• •n•n•	 • •	 •

I

Ai

1
\I4 I

'it r'-ai 11111

agelliAltIllif ,•.	 1

• •Iite

..,

illran%. , . .	 . i
_..

VD'
1111	 411111 --), I'll .

.	 n .z.

\ 1/4	 4ir-

n.""igra .

\	 exn••••	 ip
.....p A	 L.	 A "Ir	 0	 I

IX
I ate....•1.

11111LN,	 .....
t.	 4 4 k .

Z I 1 11 ;?'

11111111WAlialik 401 IP

V 1
yugi	

L....r.

MEP

NORTH

.

O CR

.,.....e...,

0
l• • •

-Ito": .:4,
:'.
•

Riff
1

•

i
.	 •

*eh

n

.82,44, aa.

---tom.	 I%
.a.

•..
-or

li""	 ;	
. 2., . .

r	 :.	 .	 s.„;.	 1c.
c-7:1

taw.a.*
Pr'	

Olt J1	 P A	 1 C15.

••• CZ AN

v-gr.

Rpm A23 tlaminal thiat Tames - Pass's 12 Tkres‘ /0

LOCKHEED AIRCRAFT CORPORATION MISSILES ad SPACE DIVISION



LMSD-445720
1056/237

Revised Page
1 August .1960

-S-EC-RET

A-5-50

SR—RE MISSILES ad SPACE DIVISIONLOCKHEED AIRCRAFT CORPORATION



5

a

1

1

•

—SECRET— LlASD-445720
1056/237

Revised Page
1 August 1960

il4sill'
ei 41

4

)

I
I hal

Igolel

111"

1
INI

-.n'.--i"
k44

iss1
nI

]

--•— Uhl
1

V

um
1Pa
V
I

In
s s

!el [111

ft-Is

I
WAX Li MUM

A-5-51

LOCKHEED AIRCRAFT CORPORATION • -SECRET MISSILB sad SPACE DIVISION



A-5-52

LOCKHEED AIRCRAFT CORPORATION

—SEMET- LMSD-445720
1056/23?

Revised Page
1 August 1960

Is

.4....
al

g	 s	 sR	 a	 st	 A	 se

a

(vs x aanurri

MISSILE ad SPACE DIVISION



LMSD-445720
1056/237

Revised Page
1 August 1960

--EGRET

1StRs

firm AT.2 Recovery Pees Telemetry Coverage

A-5-53

LOCKHEED AIRCRAFT CORPORATION	 SECRET MISSILES old SPACE DIVISION

.

.

YAM
111111111M11

__
IC

a lIllnlli Ili

•
Is mi

-441

is
iv

n .
. 1

MEM
All..-1-ft

a -

itir
oil

.

.. . WE

. raLUTIZTUTSTA11515p MP

Una
VI	 lia	 III	 NI	 US	 in	 11

REST L01011111E TONIMIEX

CPS

•



172 la

MISSILES ma SPACE DIVISIONLOCKHEED AIRCRAFT CORPORATION

slitunessame

Pim. A74 Roomy Fenn Dophyoret

A-5-54

SECRET

LMSD-445720
1056/237

Revised Page
1. August 1960

1
IMISIIIIILI 'I".

ki all
III	 IIII I 11 11110115111

Ilia
1

11111I
1%0 111 Ici" MIDI/ 1 13

111 1
12 I

I
$ 1

A
11

1 I
I
1t

. 1101 1
_ _	 ..

a



SECRET LMSD-445720
1056/237

Revised Page
1 August 1960

au

a
26

24

20

11I

16

14

12

10

I

6

2

--NOMINAL
I	 .1

+1.5
PERI

MIN

I
,	 NOMINAL

PERIOD

11	 .
NOMINAL

—LS

I l
MIN

PERIOD
l "

vIMPACT

 IV." HAITI VICTORY

.0 a PIEMliiiiii111111!..dini

11111
4.1) DALTON

n••
VICTOR

N. ".... ..... '4,
...-

JCS4

00

34
A

Ell II, 
0

Oil • n STMAS	 .0„ „I

2

4

eN INITIAL

" SHIP
%., AT

* TAI

%.0 POSITIONS

POSITIONS

POS
ETPD

AIRCRAFT

IMP
AT

ITIONS

AT

LAUNCH

ETPD

..„,.
.."

lig JC44

•

NISn1111111
.....,

JCS4

10

'NOTE

_

11
SHIPS
VIDE
TAI _

I
AND

COVERAGE
OVERLAPPING

A/C P 
10.

.

_ \
172	 170	 ' 161	 166	 164	 162	 IN	 116	 116	 154	 152	 150	 1411	 141

WEST LONGITUDE (DEGREES)

Pima A7-4 Reeevory Sedge. Pena eml Telemetry Aircraft Dapforam*

LOCKHEED AIRCRAFT CORPORATION

A-5-55

—SfeRET- MISSILES egad SPACE DIVISION

fle

4



A-5-56

SECRET MISSILES owl SPACCDP/SIONLOCKHEED AIRCRAFT CORPORATION

LMSD-445720
1056/237

Revised Page
1 August 1960

Pim. A7.5 R4121 Man* Daphymn*



LMSD-445720
1056/237

Revised Page
1 August 1960

• NOMINAL
IMPACT

PI

P

TIGER

8
PI, P2, PS, ETC I. C•119 AIRCRAFT

(CALLED *PELICANS')
TIGER • SPARE Calf AIRCRAFT

DISTANCES SHOWN IN ouirrtuu. MILES

Rpm A74 C-119 and C-130 Ahnraft foopleynten.
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FOREWORD

The basic System Test Directive, LMSD-445720, purposely omits detailed
variable flight-to-flight data but contains information of a permanent nature
applicable to all flights of the initial Discoverer series. Detailed data and
directives are presented in this Appendix A tab for the Agena 1057/Thor 231
combination and are applicable to this configuration only.

Engineering and procedural changes pertinent to the Agena 1057/Thor 231
combination are summarized as follow.:

The APL Doppler acquisition transmitter and tracking lights
will be incorporated for this flight.
The Space Technology Laboratories tracking station at South
Point, Hawaii, will be employed during the recovery operation.
C-1193 aircraft assignments concerning the monitoring of cap-
sule beacon and TIM frequencies have been modified.
The tape program of the orbital programmer has been changed.

e. The flight path azimuth will be altered by a programmed -5°
yaw maneuver of the Agena vehicle immediately following sep-
aration..

A-6-3
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APPENDIX A
SUPPLEMENTAL TEST INFORMATION

Al GENERAL

This section contains descriptive material which supplements the text of the
general STD for this flight only. Material presented herein may also correct
or supersede material in the general STD for this flight only if necessary.
General STD changes of a permanent nature will be efiected by replacement
pages in the main text at the earliest possible date. Reference will not be
made to this Appendix for subsequent flight operations. The following mate-
rial is divided into general sections, with parenthetical references to rela-
tive paragraphs in the main text provided where beneficial.

A2 LAUNCH OPERATIONS

A2. 1 Flight Path Asimuth

The flight path azimuth will be altered by a programmed -5° yaw maneuver
of the Agena vehicle immediately following separation. The yaw maneuver
will align the Agena vehicle with the Discoverer coast velocity vector and in-
crease the resultant velocity at Agena burnout. This will provide assurance
that the velocity required for orbit of the payload will be attained. Due to
range safety considerations at Vandenberg Air Force Base, the launch azi-
muth of 172° East of North remains unchanged.

A3 ORBIT OPERATIONS

A3.1 APL Doppler Evaluation

A3.1.1 An additional transmitter will be employed on Agena vehicle 1057
for evaluation purposes. This transmitter will operate continuously on

A-6-4
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162 mc and 216 mc and may be used as an acquisition aid in the event the
CWAT becomes inoperative. LMSD tracking stations will receive the signals
on 162 1121C and 216 me on all passes, except the recovery pass, to verify
that the transmitter is operative; no attempt will be made to record intelli-
gible data. APL Doppler tracking stations will receive the beacon signals
and record Doppler data on teletype tape for post-flight evaluation.

A.3.1.2 An optical beacon will also be installed on Agana vehicle 1057. The
beacon will be turned on by the orbital programmer while the satellite is
within reception range of Smithsonian stations equipped with Baker-Nunn
cameras.

A3.2 Orbital Programmer

The tape program of the orbital programmer has been changed, simplifying
readout and reset operations (see Fig. A2-7). Reset "enable" and "disable"
functions now occur simultaneously with radar pulse beacon and telemetry
plates "turn-on" and "turn-off", and the dual reset capability is deleted.
This allows additional command capability for payload functions.

A4 RECOVERY OPERATIONS

A4. 1 Capsule Telemetry

Capsule telemetry Channels 7 and 8 will measure one set of events during
the re-entry sequence and another set of events during the recovery sequence.
The oscillator inputs will be switched when the thrust cone is separated.
Channel 11 will measure axial acceleration during both the re-entry se-
quence and the recovery sequence. The subcarrier for Channel 7 will be
turned off after thrust cone separation and will be turned on again at 5-g
switch closure. Channels 8 and 11 will transmit data continuously throughout
the descent trajectory. Figure A8-1 shows the nominal voltage levels which
indicate that normal re-entry and recovery sequences have occurred.

LOCKHEED AIRCRAFT CORPORATION
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A4.2 Tracking Station Operations

A4.2.1 The TLM-18 type antenna at the Space Technology Laboratories
tracking station on South Point, Hawaii, will be employed in this flight to
provide a triangulation with HTS on the recovery pass for determining the
capsule location at parachute deployment. The antenna will be positioned as

a function of 3211L1dX1111111 signal strength; the azimuth, elevation, and system
time will be recorded each time the positioning errors are minimum. At
these times, the azimuth and elevation will be reported over the telephone
line to HTS so the data can be plotted manually and triangulation effected.
When the capsule enters the ionization layer and the telemetry signal dis-
appears, South Point will reposition the antenna to the parachute deployment
azimuth and elevation, as directed by the HTS; positioning will be in South
Point coordiiiates and will be based on HTS tracking data extrapolated to the
blossom point.

When the South Point Station re-acquires, after parachute deployment, the
antenna movement will be slight so that an accurate azimuth can be deter-
mined; this will be reported to HTS. The South Point Station will record the
TIM signal received for later evaluation.

A4.3 Recovery Force Procedures

A4.3. 1 Assignments of C-1193 aircraft to monitor the capsule telemetry
and beacon frequencies during the recovery operation have been modified to
optimize the possibility of successful recovery operations and to minimize
requirements for ground-to-aircraft communications.

During the nominal search configuration, the C-1193 aircraft in Positions 2,
4, 6, and 8 will search for the capsule telemetry frequency on 228.2 vac in
the 300 kc FM mode; the remaining aircraft will sweep frequencies from 223
me to 247 me in the 300-kc AM mode in search of the capsule beacon signal.
These assignments will continue from search initiation until either ETPD
+ 25 minutes or until two or more aircraft report a solid acquisition. If the
search has continued through ETPD + 25 minutes and no signals have been

A-6-6
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reported, all aircraft will search for the capsule beacon signal. If two or
more aircraft report a solid acquisition on the same signal, all remaining
aircraft will search for ths reported signal. If solid acquisition of both sig-
nals is reported, aircraft which have not acquired will search for the capsule
beacon signal. Aircraft which have solidly acquired the capsule TIM signal
will perform the -Dr homing operation on that signal in the AM mode, de-
tuning as necessary for optimum% results, and will attempt to keep the signal
locked-in until either visual acquisition of the capsule occurs or until the sig-
nal disappears at about ETPD + 25 minutes. Either the 300-kc AM or 10-kc
AM setting may be used for DT depending on existing conditions.

If a nominal orbit is achieved, HTS should acquire the capsule 375 seconds
before ETPD. Upon acquisition, HTS will determine the condition of the cap-
sule T/M and beacon signals in the shortest possible time and report this in-
formation over the 100-wpm/voice line to the HCC and all stations. If the
capsule beacon is not transmitting, the HCC will inform the Command RC-121
which will instruct the C-119J aircraft in Positions 1 and 5 to join the C-119J
aircraft in Positions 2, 4, 6, and 8 in search for the capsule T/M signal.
The C-119J aircraft in Positions 3, 7, and 9 will continue in search for the
capsule beacon signal.

A4.3. 2 Should the re-entry capsule not be sighted before ETPD + 25 minutes,
the Command RC-121 will report all signal data received to the HCC for re-
lay to the STC. The data to be reported are aircraft or ship position, sig-
nal bearing, and local time for each acquiring aircraft and ship at the time of
signal acquisition. Range and azimuth with local time and aircraft position
will be reported for each valid radar return. The report shall also contain
the controller ,s conclusions regarding the quality of reported signals and
bearings, results of triangulation attempts, and most probable impact loca-
tion. These data will be relayed to the STC immediately upon receipt by the
HCC, to enable the PAC to determine the most productive search areas.

A-6-7
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AS TABLES AND ILLUSTRATIONS

The following tables and illustrations are applicable to the flight of Agena
1057/Thor 231 only. Each table or figure is given the basic number of the
section of the general STD to which it applies, the letter A to denote appendix
material, and a number to sequence items in the same category.
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Table AZ-1
NOMINAL FLIGHT PLANNING DATA

stove Data

Diecomen	 .
818 1057
Pause	 - OM
nel UNE
Oxidiser ana
Launch *Wit 8651

TOOK
sin 233.
Unseat Vsijbt 109,28h
Putt 1.1.1
Oxidiser Liquid DIMMINI

TAMPA	 .
site TAM 11145-3, Poi No. 5
DA* Mai Wao
Time 1100 ME
Pad &Wrath 23.80 A , 17.210
Loft& asimmth 1720
Nominal airborne Commend #5 backup 20 seo
Orbital boost time 117.5 sec
Damming, TAI ship location (Milton) le 00% 13.7° )&3'w
Dommeange TM ship hooding meg	 -.
Programmer setting 5610 mama. (sto ea)
Payload setting 6 Ma Gray Code)

=MON
Time T s 3138 sae	 _	 •
location 24	 22-7'2, li9" 7.1'W
Altitade 114 an, 102 no
Azimuth (imertial) 1.68° 52.8 a
Nominal velocity 26,C49 ft/see

OMEEP
Paled 93.4 min (5606 sec)
*odes 437 es, 3e0 201
Perigee
fteartricity

11,7	 , 102 am
0.037T

am

Average regressiom rate (17 passes) 23.52°
Beset latitudes 2oos re)

sell VTI northbound) or 40°N (VW earthbound))northbound)
Wax

Inclination angle 79.41	 .
As-entry TM ship location (pet. Sne I. aro) yr 35'I, Ire 454/

III0OVIRI	 .
Aircraft (tyie and quantity) 0-119's (9) end 110-121's (4)
Surface ships (recover?) and WM Ifigtgrwft 1.61111% and my 162° 15'VSurface ship initial locations
Surface ship helicopters NINI-5 (2 on each ship)
Recovery pass 17 mama - 15, 16, or a by special command
Predicted impact area center llair, 15621I
IEZPD T + 26.6 Sours
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Table A2-2
NOMINAL ACQUISITION MASS

Pass Station

Acquisition
Tine

(minutes)

Polecat
Tae

(minutes)

Duration
Mite

(adnutes)

Launch Pt. le.ign 0.5 8.1 7.6
Vandenberg o.o 7.9 7.9
T/M Ship 14.6 12.o 7-4

Kodiak 87-3 95.1 7.8

2 Kodiak 182.8 187.5 4.7
Havali 191.2 177.2 6.o

8 Vandenberg 717.7 728-9 11.2

9 Small 811.1 813.3 4.2
Vandenberg 811.7 823.4 11.7
Kodiak 818.9 826.9 8.o

3.0 Hawaii 902.1 915.2 13.3.
Kodiak 910.9 922.1 11.2	 .

*11 Havaii 998.1 1005.2. 7-1
Kodiak 1006.3. 1.03.9.1 12.8

*32 Kodiak 3104.9 3108.8 3.9

15 Kodiak 1393.7 1399.8 4.1
Vandenberg 1402.4 1408.8 6.4

16 Kodiak 1489.3 1496.9 7.6
Vandenberg ' 1499.9 1500.5 1.6

17 Kodiak	 ' 3.584.2 1590.4 6.2
Havel 1592.8 1599.6 6.8

*23 Vandenberg 2193.9 2129.7 8.8

24 Kodiak 2222.7 2227.6 4.9

*Acquisition only - no T/M readout
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Table A4-1
TELEMETERED FUNCT/ON8 REQUIRED TO BE OPERATIVE AT LAUNCH

1. Vehicle Telemetry
Continuous Channels:
7 - Payload quantity. Subcarrier must be present
9 - Payload quantity. Subcarrier must be present

18 - Payload quantity. Subcarrier must be present
Commutated. Channels
12 - Subcarrier must be present and commutator running
13 - Subcarrier must be present and commutator running

16 - Subcarrier must be present and commutator running
(Points 2, 4, 6, 8, 10, 22, 24, 25, and 26 must be
present. Timer motor frequency on Channel 1 is an
acceptable substitution for Channel 16 points 24 and/
or 26. Channel 11 is an acceptable substitution for

Channel 16 points 2, 4, 6, and 8.)
17 - Subcarrier must be present and commutator 11121113.12g

2. Capsule Telemetry
a. Continuous Channels

7 - Subcarrier must be present

8 - Subcarrier must be present

11 - Subcarrier must be present
b. Acquisition Beacon

The frequency must be within 1. 5 me of the nominal value

A-6-11
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Table A5-1
SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1057

Time (See)

Signal Contra FunctionNominal
Time From
Launch

Computer
Running
Time

0.1 Timer reset

0 0 Start SS/D timer

0.1 0.1 Timer reset

0.1 0.1 Timer safety circuit

167 167 Mr-age gyros

167 167 Programmed destruct lockout

178.5 178.5 Isolate K24 from Beacon 5

178.5 178.5 Vehicle pneumatic control

178.5 178.5 Open pneumatics valve and spare

178.5 178.5 Fire explosive bolts

178.5 178.5 lire explosive bolts

179 179 Start orbital programmer (paralleled)

179 179 Fire retro-rockets (paralleled)

179 179 Arm pitch and yaw control

179 179 Arm integrator correction

179 179 Command -5° yaw program

192 192 End -5° yaw► program

192 192 Oammmal —45°/min pitch rate (pitchover 20.8°)

192 192 Arm roll H/S command

192 192 Fire N/S cover squib

192 192 Break 28vto II
2 

valve, shut down separation
monitor

192 192 Fire E/S cover squib

204 204 +281rto SS/D for brake control (not effective
until 221 sec)

221 221 Command -26/min pitch rate from integ.
potentiometer
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Time (Sec)
Signal Contra FunctionNominal	 .

Time From
Launch

Computer
Running
Time

221 221 Connect pitch WS command

221 221 Arm Beacon 5 timer brake control

221 221 Arm integ. uncaging circuit

221 221 Actuate delay via orbital programmer

221 221 Roll VS signal shunt

*221 221 Programmed SS/D timer delay

223 Initiate ground Commends 5 or 6
241 221 Stop SS/D timer delay (nominally 20 sec)

254 234 Fire alage rockets
234 234 Preactive hydraulics

254 234 Deactivate Beacon 5 timer brake control
254 234 E21kold-in (Commands 5 and 6 interlock)

269 249 Arm gas generator squib.	 llnergize 528
(pitch and 	 pneumatic Off)

269 249 Connect accelerometer to integrator

269 249 Fire helium valve and gas gen. squib (par.)

269 249 Amine ignition

2TO 250 Pitch and yaw pneumatic off (backup)

2T0 250 Open gas gen. fire and He squib fire circuits

2T0 250 Open gas generator squib arm circuit
270 250 Close circuit to	 off switch

*This sequence is based upon a nominal trajectory: Oebital programer set
for 20-sec timer brake delay and no timer brake modification from Beacon
Channel 5 or 6.
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•	 Table A5-1 (Continued)
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Time (Sec)

Nominal
Tine Prom
Latmch

Canpu.ter
Running
Time

Signal Control Function

270.5

385
385

250.5

365
365

Steady state thrust

Arm pneumatic (pitch and yaw)
Ingine cut-off safety switch

**388 368 Disconnect accelerometer from integrator

388 368 Engine shut down by integrator
388 368 Activate pneumatic controls

394 374 88/L +28v do unregulated

394 374 Hydraulic controls ahut down; 'hat off also
rockets and de-energise 134 (paralleled)

394 374 Command -1/20°/min yaw rate
394 374 Command 0./min pitch rate

394 374 lire oxidiser, helium, fuel vent valves
(paralleled)

394 374 Me-energise 121

492 472 Calibrate T/X

502 482 Stop calibrate

502 482 Open engine shutdown circuit and switch
antenna

502 482 Skiable Commands 5 and 6.	 Alternate recovery
pass capability

664 644 Command +3.55• min pitch rate
664 644 Connect roll E/S to yaw gyro, yew command

complete

664 644 Roll accel. output grounded

664 644 Shut down +28w reg. ascent only power	 .
(paralleled)

664 644 Auxiliary heater an

664 644 !light control gain Change

**The dial reading of the integrator When caged is 1725 representing a
velocity-to-be-gained of 13,800 ft/sec.
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Table A3-1 (Continued)

Time (mac)
.

Signal Control Function	 'Nominal
Time From
Launch

Computer
Running
Time	 .

664 644 integrator shut down (latch down 14, 15, $6)
890 870 Phase balance 0 A
890 870 Arm tape recorder

890 870 Phase balance 0 B
890 870 Am:telemeter power amp return

890 870 Telemetry Off

890 870 88/D timer off

890 870 Arm SOD timer for recovery phase

890 870 Stop integrator caging

*X 870 88/D timer on, EA off

X + 15 885 Command -45•/min pitch rate

X + 15 885 Fire payload battery heater squibs

X + 15 885 Arm capsule ejection (squib)
X + 92 962 Command 3.55e/min pitch rate
X + 92 962 SSA Transfer Circuit 1

X + 92 962 88/L Transfer Circuit 2

X + 92 962 Disconnect capsule tram electrical F.S.

X + 93.5 963.5 Shut down SSP timer

X + 93.5 963.5 Commend eject (paralleled)

*Time of initiation of recovery phase
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Table A6-1
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2205-1057

(Based on a 93.5 Minute Period)

phase Event
Time
T

(min)

Location
N Latitude

(deg)n•
Launch o 34.8
Separation 2.98	 179 sec an	 IM. 	1E1

Start orbital timer 2.98 179 sesec - - •
Launch Nominal fire time

Nominal burnout and
4.48 269 sec — MB	 OD

orbit injection 6.47 (388 sec) OP	 1.4	 -
First crossing of

uatoreq 12.37	 742 sec) 0
Beacon and T/M off 14.83 MO see) 12 (8)

Beacon and T/M on -
reset enable 86.9 74

Acquire ITS 87.3 72.7
Pass 1 65°N latitude (ref.) 89.5 65
(21-8) Beset signaliccmand 91.1 60

57.6°N latitude (ref.)
STE 91.5 57.6

Beacon and T/M off -
reset disable 103.3 10

End of Orbit 1 153.4 o

Beacon and T/M on -
reset enable 180.5 74

Acquire VS	 . 182.8 65.7
Reset signal/command 1811..4 6o
57.6ft latitude (ref)
NTS 185.0 57.6Pass 2 Acquire TIM 191.2 32.3(II-S) 21.6°N latitude (ref.)
ETS 194.0 21.6

Beacon and T/M off -
reset disable 196.8 10

End of Orbit 2 246.9 0

A-6-16
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Table A6-1 (Continued)

Phase

n 	 4

Event
•

Time
T
(nin)

Location
N Latitude

(deg)
44 -"IP°-

lend of Orbit 3 340.4 0
Passes End of Orbit 4 433.9 0
3 tbru 7 End of Orbit 5 527.4 0

ZnA of Orbit 6 620.9 0
End of orbit 7 714.4 0

Acquire VTS	 . 717.7 12.7
Beacon and T/M on -
reset enable 718.8 16

Beset signal/command 7224 30
Pass 8 . 34.8°N latitude(ref)VT8 724.0 34.8
(8-N) Beacon and TIM off -

reset disable 727.1 46
End of Orbit 8 • 807.9 0

Acquire BM 811.1 12.3
Acquire VT8 811.7 14.7
Beacon end T/M on -

reset enable 822.3 16
21.6°A latitude(ref)NPS 813.8 21.6
Reset signal/command 816.1 30

Paso 9 Acquire las 818.9 40.2
(s-N) 57.6°x latitude(ref)ICS 823.6 57.6

Beacce and T/M off -
reset disable 826.2 66

End of Orbit 9 901.3 0

Acquire BTS 902.1 2.7
Beacon and T/M on -

reset enable 903.0 6
Pats 10 Reset signal/command 906.9 20
(s-N) 21.60N latitude(reOBTS 907.3 21.6

Acqure ITS
57.6°

i
N latitude(ref)108

910.9 35
916.8 57.6	 .

Beacon and T/M off -
reset disable 918.5 62

End of Orbit 10 994.8 0

A- 6-17
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Table A6-1 (Continued)

•

Phase Event

.

Time
T
(min)

_.

Location
N Latitude

(deg)	 .

Passes
End of Orbit 11 1088.3 0

Li. 12
--1

End of Orbit 12
lnd of Obit 13

1181.8
1275.2

0
0

57.6°N latitude(ref)KTS 1306.8 57.6
Beacon and T/M on -

Pass 14
(N-S)

reset enable
Reset signal/command
34.8°N latitude(ref)VTS

1307.1
1311.2
1312.3

Z60
34.8

Beacon' and T/M off -
reset disable 1315.1 24

End of Orbit A	 • 3368.7 0

Beacon and T/M on -
reset enable 1395.5 74

Acquire KM 1395.7 73.5
Reset signal/command 1399.7 6o

Pass 15 57.6°N latitude(ref)KTS 1400.3 57.6
( N-5 ) Acquire VTS 1402.4 48.5

34.8°11 latitude(ref)VTS 1405.8 34.8
Beacon and. TIM off -
'reset disable 1408.6 24

End of Orbit 15 1462.2 0

Beacon and TIM on -
reset enable 1489.2 74

Acquire KTS 1489.3 72.7
Reset signal/comaand 1493.1 6o

Pass 16
(N-S)

57.6°N latitude(ref)ITS
Acquire VTS

1493.8
1498.9 37.3

57.6

34.8°N latitude(ref)VTS 1499.4 34.8
Beacon and T/M off ;-
reset disable 1502.1 24

End of Orbit 16 1555.7 0

Beacon and T/M on,
reset enable 1582.7 74

Pass 17 Acqiire NTS 1584.2 67.6
(N-S) Reset signal/command 1586.6 • 60 •

57.60N latitude(ref)KTS 1587.3 57.6
Acquire NrS 1592.8 34.2

A-6-18
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1 • Table A6-1 (Continued)

Phase Event
Time
T
(min)

Location
N Latitude

(deg)

Pass 17 21.6°N latitude(ref)STS 1595.7 21.6
(N-S) Beacon and T/M off -
(Con'td) reset disable 1598.9 10

End of Orbit 17 1649.2 0

Beacon and T/M on -
reset enable 1676.2 71I.

Reset signal/command 3680.1 60
Peas 18 57.6°N latitud.e(ref)1CTS 1680.8 . 57.6
(N-s) 21.6011 latitude(ref)HT8 1689.2 21.6

Beacon and WM off -
reset disable .4 10	 .

End of Orbit 18 1V.7 0

A-6-19
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Table A6-2
FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING

(LAUNCH ORBITAL PROGRAMMER SETTING - 5610 SECONDS)

Period
(sec)

Programer
Correction

Cross Latitude (Reference Latitude)

65% 57.65i 25°11 22

T Fran
Launch
Time
(sec)

T+
Launch
System
Time
(sec)

T

(sea)

T +
Launch
Time
(sec)

T

(sea)

T +
Lama
Time
(sec)

T

(sec)

T +
Launch
Time
(sea)

5376 Decrease 5152 5262 5749 5794
22 steps

5400 Decrease 5175 5285 5774 5819
20 steps

5460 Decrease 5228 ' 5340 5834 5880
14 steps

5520 Decrease 5281 5394 5894 5940
8 steps

5580 No change 5334 5449 5954 6001

010 NO change 5388 5503 6o14 6061

5700 Increase 5441 5558 6074 6121
8 steps

5760 Increase 5494 5612 6134 6182
1.4 steps

5820 Increase 5547 5667 6194 6242
20 steps

5880 Increase 5600 5722 6254 6302
25 steps

5940 Increase 9654 5776 6313 6363
31 steps

60o0 Increase 5707 5830 6373 6423
37 steps

6o5o Increase 5760 5885 6343 6483
42 steps

6120 Increase 5813 5939 6493 6544
48 steps

618o Increase 5866 5994 6553 6605
53 steps

A-6-20
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Table A6-2 (Continued)

.

Period,
(sec)

Cross Latitude (Reference Latitude) 	 •
65°x 57.6°N 22°N

Programmer
Correction

,

T From
launch
Time
(sec)

T +.
Launch
System
Time
(sea)

T

sea)
•

T +
Launch
Time
(sec)

T

O
•

T +
launch
Time
(see)

T

(sec)
,

T +
Launch
Time
(sea)

•

6240 Increase 5919 6o48 6613 6665
59 steps

6300 Increase 5973 6103 6673 6725
65 steps

6360 Increase . 6026 • 6157 6733 6786
70 steps

420 Increase 6079 6211 6792 68146
76 steps

6480 As directed 6133 6266 6852 6906

6540 As directed 6186 6321 6912 6967

6600 As directed 6239 6375 6972 7027

666o As directed 6292 6429 7032 7088

6720 As directed 631,6 61684 7092 7148

6780 As direcrbed 6399 6539 7152 7208

684o As directed 6452 6593 7212 7269
6900 .A 	 directed 6505 6647 7272 7329

6960 As directed 6558 6701 • 7332 7390

7020 As directed 6612 6756 7392 7450

7080 As directed 6665 6810 7452 7511

7140 As directed 6718 6865 752.2 7571

7200 As dix:ected 6772 6920 7572 7632
. , .

-Nriereuelle
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Figure AZ-1 Nominal Orbit Traces - Passes 1 Through 3
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Figure A2-2 Nominal Orbit Traces - Passes 8 Through 12
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Figure A2-3 Nominal Orbit Traces - Passes 14 through 17
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Figure A2-5 Nominal Orbit Traces - Passes 29 Through 34
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Figure A2-6 Nominal Orbit Traces - Passes 38 Through 43
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FOREWORD

The basic System Test Directive purposely omits variable flight-to-flight
data but contains information of a permanent nature applicable to all flights
of the initial Discoverer series. Detailed data and directives are presented
in this Appendix A tab for the Discoverer Satellite 1058/Discoverer
Booster 246/AET Payload combination and are applicable to this configure-
tion only.

Engineering and procedural changes pertinent to this flight are as follows:

a. An AET Payload will be installed
13. The capsule nominal impact latitude is 24°N

The Recovery Force deployment is revised. Primary
emphasis on air retrieval has been retained in the
60 x 200-nautical mile nominal impact area
A WV-2 telemetry aircraft will be stationed southwest of
KTS to record recovery capsule separation events

e. The Pvt. Joe E. Mann telemetry ship will not participate
in this operation. All references to the Pvt. Joe E. Mann 
in the basic section will not be applicable for this Discoverer
Vehicle

f . Telemetry receiving facilities established at Christmas Island,
South Point, Hawaii, and Barking Sands, Kauai, will be re-
tained to aid in the recovery operation
SC-54 telemetry receiving aircraft will be stationed south
of the primary recovery area to aid in the recovery operation

h. The RC-121 aircraft and the HCC will be equipped with
single sideband radio equipment
HCC-STC communications during the recovery operations
will be augmented by the addition of two voice lines (toll
telephone)



-S-E-GRE-T-
LMSD-445720

1058/246

3. If available the C-130 aircraft from Edwards APB will be
incorporated as part of the Recovery Force

k. The JHU/APL Doppler transmitter will not be carried on
this vehicle

1. The optical beacon will be programmed on over twelve
Smithsonian AstronoMical Observatory camera stations

m. The New Boston Tracking Station (NBTS) will be utilized as
an active tracking and telemetry recording station.

4
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APPENDIX A
SUPPLEMENTAL TEST INFORMATION 

A 1 . INTRODUCTION  

This section contains descriptive material which supplements the general
text of the STD for this flight only. Material presented herein which may
conflict with information and/or procedures in the general text has pre-
cedence due to operations peculiar to the mission of Discoverer Satellite 1058.
Reference will not be made to this Appendix for subsequent flight operations.

AZ CONFIGURATION

AZ. 1 Discoverer Satellite 

A vehicle instrumentation list is included in the Detailed Test Objectives,
Appendix F, Tab 7, LMSD-445725.

AZ. 2 Recovery Capsule

AZ. 2. 1 An AET Payload will be carried in the recovery capsule.

AZ. 2. 2 A 1. 2-watt telemetry transmitter in the recovery capsule will
transmit information on the •operation of capsule components. Telemetry
Channels 7, 8, and 11 will be used. 

A2. 3 Ground Stations  

A2. 3. 1 The New Boston Tracking Station (NBTS) will be utilized as an
active tracking and telemetry recording station. NBTS will have a
VERLORT Radar and a tri-helix antenna with capability to slave either

A-7-5
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antenna system to the other. The equipment consists of the complete
' Annette Tracking Station, thus having complete command and telemetry

readout and recording capability.

AZ. 3.2 The KTS is provided with a panadapter to aid in the acquisition of
the AM capsule beacon transmitter signal and subsequent determination
of the frequency deviation from nominal.

A2. 3. 3 Additional telemetry receiving equipment is installed at the PMR
facility at South Point, Hawaii, to augment that station's telemetry acqui-
sition and tracking capability. The STL 60-foot antenna at South Point
will be used for triangulation on the descending capsule. A quad-helix
antenna is also installed for this operation with additional telemetry
receivers as the 60-foot antenna does not have automatic tracking and has
a narrow beam width which decreases the 60-foot antenna's ability to
acquire the capsule.

A2. 3.4 The PMR telemetry receiving facility at Barking Sands, Kauai,
will be used.

A2. 3. 5 The telemetry receiving station installed on Christmas Island will
be used for capsule detection and telemetry reception range near the
equator. The Christmas Island facility has a quad-helix antenna, three
Nems-Clarke 1302-A telemetry receivers, a timing system, recorders,
and UHF, HF, and SSB communication equipment.

AL 3.6 The optical beacon will be turned on over twelve Smithsonian
Astronomical Observatory camera stations during this flight. A TWX
has been sent to AFBMD defining the beacon programming and referencing
the station reporting procedures contained in the APL Doppler supplement
prepared for Discoverer XIV.

A-7-6
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A3 LAUNCH OPERATIONS

A3. 1 Launch Time 

A3. 1. 1 In order to obtain adequate data from the sun position indicators,
the time of launch should be between 1200 PDT and 1600 PDT.

A3. 1.2 In order to obtain data with increased accuracy from the sun
position indicators, the preferred time of launch is between 1300 PDT
and 1500 PDT.

•
A3. 2 Recovery Force Readiness Launch Criteria

A3. 2. 1 With the exception of Paragraph 4.3.8, the launch criteria listed
in Section 4. 3 of the basic STD are applicable to this flight operation.
Paragraph 4. 3.8 is revised so that the following minimum Recovery Force
with all search and recovery equipment operable must be met:

Four RC-121 radar aircraft
Eight C-119J recovery aircraft
Two surface ships
WV-2 aircraft No. 137890.

A3. 3 Telemetry Calibrations

Telemetry calibration data for real-time measurements are included in the
notes of Table A8-1. These data are to be checked by LMSD/61-71 and
verified in a TWX to LMSD/61-41 and the STC not later than two days
prior to launch.

A4 ORBIT OPERATIONS

A4. 1 Alternate Re-entry Selector

The alternate re-entry selector will function as described in Paragraph 6.4. 7.
However, the area between 64 o and 48oN latitude should be avoided when

•
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transmitting alternate re-entry selector commands on Passes 15, 16, or 17
instead of the 55° to 40°N latitude range previously used.

A4. 2 Recovery Force Tracking on Pass 2

AU land and surface telemetry stations participating in recovery operations
(HTS, Christmas Island, South Point, Barking Sands, Haiti Victory, and
Dalton Victory) will track the satellite telemetry signal during Pass 2 and
will report the following data to the HCC for correlation:

Time of acquisition
Signal direction (azimuth and elevation at acquisition, at
one-minute intervals, and at fade)
Strength of signal
Signal deviation from nominal frequency

e. Time of signal fade.

A5 RECOVERY OPERATIONS

A5. 1 General

The tracking stations will track the Discoverer Satellite two passes preceding
the recovery pass and transmit the tracking data to PAC. The computer
will calculate the correct time for transmission of the reset command on

the pass preceding the recovery pass to provide a vernier time adjustment
for the recovery sequence. The KTS will then transmit the reset command
on the pass preceding the recovery pass in accordance with instructions
received from the STC and Will report the time of transmission of this
command as well as the verification of receipt. Receipt of a reset command,
by the satellite, on the pass preceding the recovery pass, will result in
final adjustment of the orbital programmer so the recovery sequence will
be initiated at the proper time.	

1
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AS. 1.2 Capsule separation will occur at approximately 49.4° Nlatitude and
the nominal impact point will be 24°'N latitude and 158° 48.7' W longitude..
This nominal impact point was established to provide HTS telemetry
coverage of the parachute deployment sequence at the nominal latitude for
all orbit periods within one minute of nominal.

AS. 1. 3 The surface and airborne Recovery Force will be deployed to cover
an extended area. In general, six C-1193 and two RC-121 aircraft and one
victory ship will be deployed in the primary recovery area; the other victory
ship, three or four C-1193, two RC-121, two telemetry aircraft, and one
C-130 aircraft, if available, will be deployed to provide capsule detecting
and telemetry receiving capabilities in the extended recovery area. A
telemetry receiving station is installed on Christraas Island in the extended
recovery area. Figure A7-3 shows the deployment of the Recovery Force
for the nominal period and for periods varying one and one half minutes
from nominal.

A5. 1.4 Telemetered data on the recovery pass are to be observed by the
Kodiak and Hawaii Tracking Stations and the WV-2 aircraft No. 137890 for
indications of separation and re-entry. The data to be observed are listed
in Table A8-1. Some of these data will be reported to the STC by voice
and all data listed will be transmitted to the STC by 60-wpm teletype,
following the pass, to assist the HCC in the recovery operation.

A5. 1. 5 The following information is required from the elements of the
Recovery Force and participating land facilities by the HCC if a signal
from the capsule is acquired on the recovery pass: signal source, time
of acquisition,. signal direction, strength of signal, signal deviation from
nominal frequency, time of fade, and visual sighting information. The
signal direction (azimuth and elevation) is to be given at acquisition, at
one-minute intervals, and at fade. The, victory ships will also report the
deployment and the status of their helicopters.
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AS. 1.6 The teal-time data readout and other references to the separation

sequence of events or the recovery sequence of events will be identified

by using the appropriate code word for separation or recovery, followed by

the event numbers as specified in LIED-446633, Satellite Operations Control 

Procedures.

AS. 1. 7 The capsule beacon transmitter and flashing light will continue to

operate for 20 hours. A soluble salt plug will ensure that the capsule will

sink if not recovered within 48 de hours after water impact.

AS. 2 Recovery Capsule Sequence of Events and Instrumentation

A5.2. 1 The recovery phase of operations will commence within KTS telem-

etry range on the recovery pass when the orbital programmer restarts the

SS/D timer. Significant events which will occur during the capsule separation,

re-entry, and recovery sequences are listed in the following paragraphs

with T = 0 defined as the time of capsule/Agena mechanical separation.

A5. 2. 1. 1 Capsule Separation Sequence

Time Signal Source Event

T- 94. S sec Orbital Programmer Restart SS/D timer

Telemetry battery
activated

3. Capsule telemetry
filaments "on"

T- 79: S sec SS/D Timer (arm signal) 1: Capsule telemetry plates
"on"

Ignite thermal relays to
arm thrust cone pro-
grammar

Capsule beacon "on"

4. Command -450 / min
pitch rate

LOCKHEED AIRCRAFT CORPORATION
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Time	 Signal Source	 Event

T- 2. 5 sec •	 SS/D Timer (transfer	 1.	 Conn:nand +3.550/ min
signal)	 pitch rate

Ignite electrical discon-
nect delay pyro (delay
tolerance 500 to 1320
milliseconds)
Ignite thrust cone pro-
gra3xuner thermal bat-
teries

T- 1. 5 sec

T - 0 sec

T + 1. 9 sec

T + 3. 15 sec

T + 13. 9 sec

T + 15. 4 sec

Electrical Disconnect
Pyro Fires

SS/D Timer (separa-
tion signal)

T/C Programmer
'Event 1

T/C Programmer
Event 2

T/C Programmer
Event 3

T/C Programmer
Event 4

Ignite recovery system
thermal battery 2A8
Ignite pyro switches
2A4A.2151 and S2 to arm
thermal' battery ZA7BT-1

Capsule/satellite cable
disconnected
Thrust cone programmer
started (ground loop
lifted)

1. Pin-puller squibs ig-
nited (0 to 7 milliseconds
delay)

Z. Four springs push off
capsule to about 1. 7
ft/ sec

1. Spin valve actuated, cap-
sule spins up to about
60 rpm in 0. 8 sec

1. Retro-rocket ignited,
capsule receives approx-
imately 4-g acceleration '
for approximately 9 sec

1. De-spin valve actuated,
capsule de-spins to
about 10 rpm

1. Ignite electrical discon-
nect and explosive sep-
aration bolts

LOCKHEED AIRCRAFT CORPORATION
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A5. 2. 1. 2 Capsule Re-entry Sequence

Approximate
Time	 Altitude	 Event

T + 393 sec

	

350, 000 ft	 1. Ionisation layer entered;
RF blackout begins

	

186; 000 ft	 1. 5-g switch closes per-
mitting battery 248 to
ignite thermal battery
BT-1 which in tura fires:

Dimple motors to
start mechanical timer
Pyro switches to al-
low 28v from thermal
battery 248 to feed the
timer switch, removes
squib of thermal bat-
tery ZA7BT1 front
thermal battery 2A8,
and arms thermal
batteries 2A.7BT2
and 2A7BT3

	

120, 000 ft	 1 Leave ionization layer;
RF blackout ends

T + 235 sec

T + 344 sec

A5.2. 1. 3 Capsule Recovery Sequence

Approximate
Time	 Altitude	 Event

T + 470 sec (5-g switch	 55, 000 ft
closure +126 sec *2 sec)

Battery 2A8 ignites
thermal batteries 2A.7BT2
and BT3, and delay pyro
switches 2A4A.1S1 and
S2 (1 sec delay)
The delay pyro switches
disconnect their own
squibs, the squibs of the
thermal batteries, =-
short the squibs of pyro
switches ZA4A.183 and
S4, and u.ushort the chute
cover ejection pistons

LOCKHEED AIRCRAFT CORPORATION
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Time

Approximate
Altitude. .	 Event   

The action of switches
Si and 82 also permits
batteries BT2 and 3 to
ignite the•ejection pistons
and pyro switches
2A4A1S3 and S4
The. ejection pistons blow
off the chute cover, which
pulls out the pilot chute,
which in turn pulls out
the main chute bag. The
main chute bag brings
out the chute in a reefed
condition
Time delay pyrotechnic
cutter disreefs the main
chute and permits de-
ployment (4 sec).
As the chute system de-
celerates the capsule,
the ablative shell, re-
leased from the capsule
when the ejection pistons
fired, falls clear of the
capsule
Actuation of pyro switches
83 and 84 apply +12v (from
batteries contained in
the capsule beacon) to
the light beacon
Radar reflective chaff,
packed with the chute,
falls free as the chute
emerges from its bag.

A5. 2.2 Recovery capsule telemetry Channels 7, 8. and 11 will be used to
obtain capsule performance information. Channels 7 and 8 will measure
one set of events during the separation sequence and another set of events
during the recovery sequence. The oscillator inputs will be switched when
the thrust cone is separated. Channel 11 will measure nodal acceleration
during both the separation sequence and the recovery sequence.

A-7-13
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The eubcarrier for Channel 7 will be turned off after thrust cone separa-
tion and will be turned on again at 5-g switch closure. Channels 8 and 11
will transmit data continuously throughout the descent trajectory. .

Figure A8-1 shows the nominal voltage levels which indicate that normal
separation and recovery sequences have occurred. The capsule telemetry
signal has a. bandwidth of ge50kc; capsule telemetry receivers are to be
adjusted accordingly. The capsule telemetry battery will supply power for
at least 15 minutes.

A5. 3 Kodiak Tracking Station Recovery Operations 

A5. 3. 1 On the selected recovery pass KTS will receive the Discoverer
Satellite CW acquisition transmitter signal on 232.4 mc and the Discoverer
Satellite telemetry signal on 237.8 mc as usual. In addition, receiving
equipment will be tuned to 228.2 MC to receive the capsule telemetry signal
and to 235.0 mc (with a *12-mc search scan) to receive the capsule beacon
transmitter signal.

•code word) followed by a statement that all events were normal.

A5. 3. 3 Immediately after completion of the pass, KTS will submit a COM

plate separation data report to the STC. If the capsule is recovered or at
-

least visually acquired before these data are available, the requirement
for these data may be waived by the, STC.

A-7-14
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A5. 3. 2 The KTS will read out real-time telemetry quantities listed in
Table A8-1 and report them to the STC over the voice line immediately
as they occur. After thrust cone ejection or twenty seconds after capsule
separation, whichever is first, the KTS will read out additional capsule
separation data that will be recorded on an oscillograph/Datarite. Every
attempt will be made to determine the system time of capsule separation
and to qualitatively assess the capsule separation and retro sequence be-
fore signal Lade. If all events appear normal, the KTS real time verbal
report will consist of the system time of separation (with the appropriate
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A5.4 Re-entry Telemetry Aircraft Operations (WV-2 No. 137890) 

A5.4.1 The re-entry telemetry aircraft, WV-2 No. 137890, will be
positioned approximately 30 nautical miles south of the capsule separation
point, directly under the orbiting satellite on the recovery pass to receive
recovery capsule telemetry signals during satellite re-orientation, cap-
sule separation, and the initial re-entry trajectory. The nominal on-station
position of this aircraft at capsule separation will be 48° 54' N latitude
and 164° 49' W longitude with an aircraft course of 163° true. However,
immediately following computation of the actual orbit ephemeris, the STC
will determine the actual separation time and the deviations from nominal
aircraft position and course required to place the aircraft 30 nautical miles
south of the separation point and parallel to the orbit path, and will transmit
this information to KTS for relay to the aircraft commander.

A5.4. 2 The re-entry telemetry aircraft will depart with 'sufficient time to
arrive on station no later than separation time (T) -30 minutes. Single
sideband radio communications will be established with KTS on the following
operational frequencies for an equipment statue: report at T - 30 minutes,
for acquisition instructions, and for data relay:

17624.0 kc -- primary
6741.0 kc	 secondary (1)

c. 11214.0 kc -- secondary (2).

Alternate single sideband communications may be established vith the HCC
on 11214.0 kc if the KTS net becomes inoperative. However, transmissions
by the telemetry aircraft on 11214.0 kc should be avoided after T + 5 minutes
due to possible interference with Recovery Force communications. Radio
silence will be maintained by the re-entry telemetry aircraft while receiving
telemetry signals to avoid r-f interference with data recording.

A5.4.3 At T - 10 minutes, the re-entry telemetry aircraft will assume an
inbound course (nominal 163° true) designed to cross the on-station position
at T - 0. This heading will be varied to optimise maximum signal strength.

A-7-15
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A5. 4. 4 Search operations will be initiated at T 1-. 10 minutes with the
single helix antenna operating at an elevation scan of *3e about a mid-
point of 120° (0° elevation reference with antenna horizontal and pointing
toward the nose of the aircraft). The telemetry aircraft will search for
the capsule telemetry signal on 228.2 mc. However, the vehicle telemetry
signal at 237.8 MC may be received first, in which case the single helix
will track on the vehicle telemetry until acquisition of the capsule telemetry
signal. If no signals are received by T-0, the antenna search elevation
scan midpoint will be decreased 10°/minute until T + 5 minutes; at
T + 5 minutes the antenna will be fixed at 30° elevation. Tracking or
search operations will be terminated at signal fade or at T + 10 minutes
if no signals are received.

A5.4. 5 Immediately following fade of the telemetry signal, the re-entry
telemetry aircraft will advise the KTS via SSB radio the time of signal
acquisition and fade to the nearest second in GMT, and the deviations from
nominal frequencies. The real-time data readout and reporting requirements
are listed in Table A8-1. KTS will relay this information to the STC.

A5. 5 Hawaii Tracking Station Recovery Operations

A5. 5. 1 Approximately fifteen minutes before acquisition on the recovery
pass, the HTS will search the frequency range from 223 to 247 me and log
the frequency, azimuth, and type of modulation of any signals received to
reduce the possibility of confusion from interference signals.

A5. 5.2 On the recovery pass, the HTS will track the Agana telemetry signal
with the tri-helix antenna and the capsule telemetry signal with the TLM-18
antenna. Acquisition of the Agape. telemetry signal with the tri-helix
antenna will be accomplished using standard acquisition procedures. Pro-
cedures for acquisition of the capsule telemetry signal by the TLM-18 antenna
will vary as a function of the actual orbit and predicted impact point. In
general, the TLM-18 will be positioned at the impact point azimuth using a
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sector scan. The amplitude of the sector scan will be 20° (±10°) for impact
azimuths between 345° and 15°. The scan amplitude will be increased
3/40 for each 1° of azimuth over 15° for the eastern sector or under 345°
in the western sector.

The TLM-18 antenna acquisition elevation will be 2°. Until acquisition of
the capsule signal by the TLM-18, one receiver operating on signals from
the tri-helix will be tuned to the 228. 2 .;•nic capsule telemetry signal. If
the capsule telemetry signal is acquired with the tri-helix before TLM-18
acquisition, the tri-helix will be positioned on the capsule until definite
TLM-18 acquisition after which the tri-helix will resume tracking on the
satellite telemetry signal. If the TLM-18 loses the capsule signal, the
tri-helix will be positioned to assist in reacquiring the capsule signals.
TLM-18 angle data recorded after auto track has been established,will be
transmitted to the PAC when requested by the System Test Director.

A5. 5. 3 HTS will report the system time of acquisition and deviations from
nominal frequencies to the STC as soon as possible. When the TLM-18
azimuth rate approaches 0°/second or when the telametered capsule re-

covery events are received, HTS will report antenna azimuth and elevation
immediately to the STC and the HCC. HTS will also report confirmation of
capsule separation and telemetered recovery events to the STC as specified
in Table A8-1 and record all capsule telemetry signals on magnetic tape.

A5. 5.4 All antenna bearings from South Point and Barking Sands, subsequent
to acquisition, will be reported to HTS.... These bearings will be relayed
immediately to the STC and the HCC by HTS. HTS will plot the South Point
bearings, the Barking Sands bearings, and its own bearings to determine
the approximate capsule trajectory and will relay these data to the STC
and the HCC over the voice control line.

•
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A5.6 South Point Facility Recovery Operations

A5.6. 1 For this operation either the ma.nually-slewed Canoga or the
motor-driven radiation quad-helix antenna and two Nems-Clarke 1302-A
receivers will be utilized at the MAR facility at South Point, Hawaii.
Existing communications, recording, and timing systems will be used.

A5.6.1. 1 If the orbit period is such as to permit nominal re-entry or
re-entry west of HTS, South Point will lean *90° about a 270° azimuth at
an antenna elevation of 10 o at the rate of once per 15 seconds from ETPD - 0
until ETPD + 3 minutes.

A5.6. 1.2 If the satellite path is between HTS and South Point, the quad-helix
antenna will scan *90° about a 180° azimuth at the rate of once per 15 seconds
from ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be
varied cyclically from 10o to 700 to 100 in Z00 steps at the rate of one
step per scan.

A5: 6. 1. 3 If the satellite path is east of South Point, the quad-helix antenna
will scan ±90° about a 90° azimuth at the rate of once per 15 seconds from
ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be varied
cyclically from 10° to 70° to 10° in 20° steps at the rate of one step
per scan.

A5. 6.2 If no capsule signals are acquired before ETPD + 5 minutes, the
quad-helix antenna will be positioned at 180° azimuth and 10° elevation,
and the telemetry receivers will be monitored until ETPD + 30 minutes.
If HTS acquires the capsule signals, it will provide South Point with
acquisition information.
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A5. 6. 3 Once acquisition is achieved with the quad-helix antenna, the
60-foot antenna will attempt to track the capsule, using the narrower
beaxnwidth to obtain more accurate bearings at and after parachute
deployment. All acquisitions will be reported immediately to HTS. The
capsule parachute deployment telemetry sequence and the antenna azimuth
at parachute deployment will be . reported. If the parachute telemetry
sequence is not received before signal fade, the system time of fade and
the antenna azimuth and elevation will be reported. Subsequent to ac-
quisition, South Point will report antenna bearings to HTS. All 60-foot
antenna data, position azimuth and elevation, and suitable timing signal
will be recorded on magnetic tape as this tape will be delivered to the
HCC for transmittal to Sunnyvale.

A5. 7 Barking Sands Facility Recovery Operations 

A5. 7. 1 The PMR facility at Barking Sands, Kauai, will be augmented by
the addition of an LMSD tri-helix antenna. Barking Sands will maintain
communication with HTS via toll telephone for exchange of tracking and
acquisition data. At ETPD - 15 minutes, Barking Sands will position the
tri-helix antenna at the acquisition azimuth and 10° elevation. From
ETPD - 5 minutes until ETPD + 5 minutes, the Barking Sands tri-helix
antenna will scan ±90° about a 0° azimuth at the scan rate of 10° per
second. Barking Sands will search for the capsule telemetry signal.
Barking Sands is directed not to activate any tracking radars during the
operation.

A5. 7.2 Subsequent to acquisition, Barking Sands will report antenna
bearings to HTS. AU acquired capsule telemetry signals will be recorded
on magnetic tape with a timing signal.  

LOCKHEED AIRCRAFT CORPORATION
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A5.8 Christmas Island Facility Recovery Operations 
•

A5.8.1 A quad-helix antenna, three Nen-us-Clarke 1302-A receivers, a
seven-track magnetic tape recorder, a timing system, and a communication
system are temporarily installed on Christmas Island to provide telemetry
reception and capsule capabilities near the equator.

A5. 8.1.1 If the satellite path is east of Christmas Island, the quad-helix
antenna will scan *90° about a 90° azimuth at the rate of once per 15 seccnds
from ETPD + 3 minutes until ETPD + 8 minutes. The antenna elevation
will be varied cyclically from 10° to 70° to 10° in 20° steps at the rate of
one step per scan.

A5.8.12 If the satellite path is west of Christmas Island, the quad-helix
antenna will scan *90°

 about a 270° azimuth from ETPD + 3 minutes until
ETPD + 8 minutes. The antenna elevation will be varied cyclically from
10° to 70° to 10° in 20° steps at the rate of one step per scan.

.A5.8.1. 3 If the satellite path is a near overhead pass at Christmas Island
(*2° W longitude), the quad helix antenna will scan 360° in azimuth at the
rate of once per 30 seconds from ETPD + 3 minutes until ETPD + 8 minutes.
The antenna elevation will be varied cyclically from 10° to 70° to 10° in 20°
steps at the rate of one step per 360° azimuth.

A5. 8. 2 The Christmas Island Facility will maintain continuous UHF and HF
communications with the southern JC-54 telemetry aircraft for exchange of
acquisition and tracking information and will relay this information to the
HCC as soon as possible over the SSB radio.

A5. 8.3 If no capsule signals are acquired before . ETPD + 8 minutes, the
quad-helix antenna will be positioned at 180° azimuth and 10° elevationand
the telemetry receivers will be monitored until ETPD + 30 minutes. If no
signals are acquired before ETPD + 30 minutes, a negative report will be
submitted to the HCC over SSB radio.
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A5. 8. 4 Once acquisition is achieved, the quad-helix will manually track
the capsule, and the telemetry and beacon signals will be recorded on mag-
netic tape. Immediately after the parachute deployment telemetry. sequence
is recorded, Christmas Island will so report to the HCC over the SSB radio.
The antenna azimuth will be reported to the telemetry aircraft over UHF or
HF radio immediately after acquisition and at parachute deployment.

A5.9 Victory Ship Recovery Operations 

A5. 9. 1 Each of the two Victory Ships in the Recovery Force will be equipped
with a manually-operated quad-helix antenna and one additional telemetry
receiver to augment its telemetry receiving capabilities. The Victory Ship
deployment is shown in Figures A7-3 and A7-4.

A5.9.1.1 The Haiti Victory will 1,43 positioned 10 nautical miles west of
the nominal impact point and will receive and record capsule telemetry if
the capsule impacts in the predicted recovery area. The quad-helix antenna,

until acquisition, will scan *90° about 360° azimuth at the rate of once per
15 seconds beginning at EPTD - 5 minutes. From ETPD - 5 minutes until
ETPD - 60 seconds, the antenna elevation will be maintained at 10°. After
ETPD - 60 seconds, the antenna elevation will be increased 20°per scan
from 10° to 70°. At ETPD + 15 seconds, the scan mode will rotate 180°
to scan the southern sector. The antenna elevation will be decreased from
70° to 10° at the rate of 20° for each 15-second scan during this search of
the southern sector. If the capsule signals are not acquired by ETPD
+2 minutes, the antenna elevation will be raised from 10° to 30°, and a
360o azimuth scan will be initiated at the slewing rate of 10 o per second
and continued for two minutes.

If the capsule signals are not acquired by ETPD + 4 minutes, the antenna
will be positioned at 180° azimuth and 10° elevation and the telemetry re-
ceivers monitored until ETPD + 30 minutes. When the capsule signals
are acquired, the antenna will begin manual tracking as X function of maxi-
mum signal strength and all telemetry and beacon signals will be recorded
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on magnetic tape. The DI? equipment will be operated normally and used
to obtain refined capsule directional data after acquisition. When the cap-.
mule bearing becomes steady, the Haiti Victory will report position and
capsule bearing to the northern Command RC-121 over tuff and to the HCC
through MAR immediately and proceed in the direction of the acquired sig-
nals. If the capsule signals are not acquired , the Haiti Victory will so re-
port over SSS radio through PMR to the HCC at ETPD + 30 minutes.

A5.9.1. 2 The Dalton Victory will be positioned at 14° N latitude for the
nominal case directly under the satellite path on the recovery pass to enable
reception of the capsule telemeter signal and the capsule beacon signal be-
tween HTS and Christmas Island. The quad-helix antenna, until acquisition,
will scan *90° about 360° azimuth at 10° elevation at the rate of once per
15 seconds from ETPD - 0 until ETPD + 3 minutes. From ETPD + 3 min-.
utes until ETPD + 5 rainutei, the quad-helix antenna will give full area
coverage by scanning th90° about 360° azimuth with antenna elevation in-
creasing and decreasing from 10° to 170° to 10° in increments of 20° per
scan. The scan rate will be once per 15 minutes. After ETPD + 5 minutes
the antenna will be positioned at lo° elevation and 180° azimuth. In the
event the 'Dalton Victory acquires the capsule signals, the telemetry will
be recorded on magnetic tape, and antenna acquisition and bearing will be
immediately reported through PMR to the HCC. When the parachute de-
ployment telemetry sequence is received, or when the antenna azimuth
becomes constant, whichever is first, the Dalton Victory will so report
verbally over SSB radio through PMR to the HCC and provide ship position
and antenna azimuth and elevation. If no capsule signals are acquired by
the Dalton Victory, a negative verbal report will be submitted over SSB

radio through PMR to the HCC at ETPD + 30 minutes.

.A5.10 Airborne Recovery Force Deployment 

A5.10.1 The Airborne Recovery Force deployment for a nominal orbit
period and periods differing from nominal by one and one-half minutes is
presented in Figure A7- 3. The Force will be deployed with sufficient

A-7-22

•

LOCKHEED AIRCRAFT CORPORATION

	

SECRET
	

MISSILES SPACE DIVISION



SECRET
LMSD-445720

1058/246

search and recovery aircraft in the 60 x 200.-nautical mile nothinal
impact area tq ensure aerial recovery capabilities.

The capsule detection range will be extended south of the nominal impact
area by redeploying those C-119, RC-121, and C-130 aircraft not required
in the nominal impact area. It will be extended 400 nautical miles south of
the nominal impact area if Pelican 10 is a C-119 aircraft and 440 nautical
miles south if the C-130 aircraft is available to serve as Pelican 10. Air
retrieval will be attempted in this area, but emplisis will be on detection
and surface recovery.

A5. 10. 2 The RC-121 search radar aircraft will be deployed to provide
dual radar coverage of the primary recovery area and the extended recovery
area (see Fig. A7-5). Each of the RC-121 aircraft will be equipped with
SSB radio for direct communication with the HCC without compromising
HF communication with the C-119 and C-130 aircraft. Due to the extended
deployment of the recovery aircraft, there will be two Command RC-121
aircraft and two primary HF frequencies: one for the northern sector and
one for the southern sector. The two primary HF frequencies will be
assigned by the HCC. A B-47 aircraft will depart for Hicks= AFB from
AFFTC following confirmation of successful orbit injection. This aircraft
will fly a radar peaking mission for the on-station RC-121 aircraft prior
to the recovery pass.

A5. 10. 3 Six C-1193 recovery aircraft will be deployed in the primary
recovery area 10 nautical miles from the satellite path at 40-nautical mile
intervals along the satellite path. The remaining three or four C-119's
and the C-130 aircraft, if available, will be deployed in the extended re-
covery area. The recovery aircraft deployment is shown in Figure A7-6.

A5. 10. 3. 1 The C-119 aircraft operating procedures will remain much the
same as in previous operations. The mission of the C-119 aircraft in the
primary recovery area will remain acquisition and aerial recovery of the
capsule. The mission of the C-119 aircraft and C-130 aircraft, if available,
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in the extended recovery area will be primarily capsule acquisition, with
aerial recovery secondary since insufficient aircraft are available to provide
adequate retrieval capability.	 If used as Pelican 10, the C-130 aircraft will
be positioned at the highest altitude consistent with gross weight and proper
cruise control and will not attempt aerial recovery above 15,000 feet.

A5.10.3.2 All C-119 and C-130 aircraft will search for and use the D/F
equipment on the capsule beacon signal. KTS will report the frequency devi-
ation of the capsule beacon to the HCC through the STC.	 The HCC will relay
the frequency deviation to the recovery aircraft through the Command RC-1211s.
This will permit the FLR-2 operators to search *3 me about the reported fre-
quency. If the capsule beacon signals are not acquired by ETPD + 60 seconds,
the frequency scan will be increased to *12 mc. If the RC-121 aircraft obtain
solid radar returns from the capsule parachute and the chaff but the C-119
aircraft are unable to acquire the capsule beacon signal, the FLR-2 operators
will search for and use the DIN` equipment on the capsule telemetry signal.

A5.10.4 The WV-2 will perform an FIC survey of the predicted impact area
and will assume a final position 120 nautical miles south and 100nauticalmiles
west of the predicted impact point by ETPD - 30 minutes. This WV-2 will
communicate with the Recovery Force on the northern primary HF frequency,
will search for the capsule signals, and will attempt to derive a Dip. bearing
from any of the signals acquired. All telemetry signals received will be re-
corded. Signal acquisitions, frequency deviations, and bearings will be re-
ported as directed by the HCC Task Force Commander aboard the northern
Command RC-121.

A.5.10.5 Available 3C-54 telemetry aircraft will be deployed along the satel-
lite flight path as shown in Figure A7-3. Telemetry reception range of these
aircraft is expected to be 120 to 150 nautical miles. Placement of these air-
craft for a nominal orbit will be as follows:
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Aircraft	 Position
No.	 Priority 	 Position 

1	 2	 210 nm north of Dalton Victory 
2	 1	 330 nm south of Dalton Victory 

The 3C-54 aircraft will be on station by ETPD - 1 hour. 	 For orbits other
than nominal, the telemetry aircraft will be positioned to provide telemetry
coverage south of the predicted impact point as shown in Figure A7-4.

A5.10.5.1 The JC -54 telemetry aircraft positioned north of the Dalton Victory 
will be under the direction of the southern area Command RC-121 and will es-
tablish communication with this aircraft on the assigned southern primary
HF frequency. The aircraft staged south of the Dalton Victory will be under
direction of the HCC and will establish communication with the HCC through
the telemetry station at Christmas Island over the assigned UHF or }Wire-
quency. If actual positions do not permit using UHF because of distance,
communication will be established between Christmas Island and the telem-
etry aircraft over the assigned HF frequency. Backup reception may be ac-
complished by operating one of the SSB receivers at Christmas Island in the
AM mode. All transmissions from the telemetry aircraft to Christmas Island
will be relayed as soon as possible to the HCC over the SSB link.

A5. 11 Airborne Recovery. Force Operations 

A5.11.1 The RC-121 aircraft radar will search for the chaff and the reflec-
tive parachute. All radar and D/F returns from elements of the Recovery
Force and bearings from the surface stations will be plotted as soon as pos-
sible to determine the most probable capsule location.. C-119J aircraft will
not be vectored toward a radar return until the radar return has been corre-
lated with sufficient D/F bearings to establish a fix.

After a fix has been established, the. Task Force Commander will notify the
nearest C-119J and then vector the C-119J to an intercept flight path. The
C-119J pilot will follow the RC-121 instructions and use the D/F gear for

•	
homing.
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A5.11.2 When the recovery aircraft makes visual contact with the capsule
parachute, an air recovery will be accomplished. Repeat passes will be
made, if necessary, until recovery is successful or until the capsule impacts
in the water. The aircraft cc_npleting recovery will return to Hawaii as di-
rected by the HCC and will be escorted by either a C-1193, an RC-121, the
C-130, or an SC-54 (Air Rescue) aircraft. The remainder of the Recovery
Forces will return to Hawaii as directed by the HCC.

A5. 11.3 If air recovery is unsuccessful, the recovery aircraft will circle the
area of water impact and assist in direction of the surface ships to effect
water recovery. The capsule beacon and flashing light operation will con-
tinue for 20 hours and the capsule will float for 48 *8 hours. Five RADARC
drop marker buoys will be distributed among the recovery aircraft and will,
at the direction of the HCC, be dropped to aid in surface recovery. Each
RADARC is equipped .with an acquisition transmitter and flashing light having
the following specifications:

Acquisition Transmitter

Frequency	 235 me
Pulse Width	 30 .p sec Opsec
Repetition Frequency	 500 cps + 75 cps - 0 cps
Power. Output	 60 watts peak, 1.25 watts av power
Operating Life	 48 hours continuous

Neon Flashing Light 

Flash Frequency
Operating Life

1 pps *20 percent
48 hours continuous

A5.11.4 If recovery operation conditions permit, the northern
Command RC-121, or alternate, will transmit brief best available information
reports to the HCC over SSB radio at ETPD + 10 and 20 minutes (le minutes);
similarly, the southern Commard RC-121 will submit brief best available in-
formation reports to the HCC at ETPD + 15 and 25 minutes (*2 minutes). If
the re-entry capsule is not sighted before ETPD + 30 minutes, the northern
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Command RC-121 will report a brief recap of most reliable data received to
the HCC for relay to the STC at that time. Similarly, a southern
Command RC-121 recap will be submitted at ETPD + 35 minutes.

The data to be reported are aircraft station position, magnetic signal bearing,
and local time for each reliable signal acquisition. Range and azimuth with
local time and aircraft station position will be reported for each valid sighting.
The report shall also contain the Task Force Commander's conclusions re-
garding the quality of reported signals and bearings, results of triangulation
attempts, and most probable impact location. These data will be relayed to
the STC immediately upon receipt by the HCC to enable the PAC to determine
the most productive search areas.

•
A5. 11. 5 If the capsule has not been located by ETPD + 30 minutes in the
northern area or ,ETPD + 35 minutes in the southern area, the Airborne
Recovery Forces will initiate a corridor search south along the probable im-
pact trajectory. At the discretion of the HCC, or as directed by the STC, a
complete recap may be requested. The Forces will continue the southerly
search, within fuel limitation, unless the HCC directs a search of the most
probable impact areas as determined from tracking triangulation and other
available data.

A5.11.6 The southern 3C-54 telemetry aircraft will maintain UHF and HF
communication with Christmas Island using the assigned frequency during the
recovery operation for exchange of acquisition_ and tracking data.

A5.11.6.1 The JC-54 telemetry aircraft will search for. the capsule telem-
etry signal and the beacon signal. All capsule signals acquired will be re-
corded on magnetic tape with a timing signal. Capsule signal acquisitions
will be reported immediately to the southern Command RC-121 over the pri-
mary southern HF frequency or to Christmas Island over the assigned UHF
or HF frequency. •

When the parachute deployment telemetry sequence is received, it will be re-
ported. The telemetry aircraft will attempt to determine the capsule bearing
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at fade or at parachute deployment. If this can be accomplished, the bearing
and aircraft position will be reported to the southern Coramand RC-121 or

Christmas Island.

A5.11. 6. 2 If one of the telemetry aircraft visually acquires the capsule in
the air or in the water, the position will be reported immediately to the
southern Command RC-121 or Christmas Island. The telemetry aircraft will
circle the capsule while maintaining 100 percent visual lock-on until arrival
of a surface vessel or until fuel supply requires return to base. While hover-
ing over the floating capsule the telemetry aircraft will attempt to provide a
transmission compatible with the receiving equipment on Christmas Island so
that the capsule bearing from Christmas Island may be more accurately
determined.

A5.12 Hawaiian Control Center Recovery Operations and Communications 

A5.12.1 The HCC-STC comronnications will be augmented by the addition of
two voice lines (toll telephone)thatwill be effective from ETPD - 1 hour until
ETPD + 4 hours.

A5. 12.2 The HCC will direct and control acquisition, recovery, and search
operations of the Christmas Island facility, the telemetry receiving aircraft,
and the Recovery Forces. The primary communication link between the HCC
and the surface elements will be the SSB frequency. The two Victory Ships
will communicate with the HCC through PMR and the PMR representative at
the HCC.

A5.12.3 The HCC will maintain a real-time analysis for integration of all
incoming data to determine the most probable impact point and search areas
and will relay all reported data to the STC immediately. Bearings from HTS,
South Point, Barking Sands, and the ships will be plotted. The HTS TLM-18
bearing after the azimuth rate becomes zero and bearings reported from
South Point and Barking Sands will be relayed to the Command RC-121's by
the HCC as soon as possible.
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A5.12.4 The accuracy of all reported bearings must be considered. The
accuracy of the HTS TLM-18 antenna is within 1/2°. The accuracy of the
South Point TLM-18 antenna is within 1°. The accuracy of the Barking Sands
tri-helix antenna is within 5°. The accuracy of the quad-helix antennas at
South Point and on board the recovery ships is within 2°.

A6 POST-RECOVERY OPERATIONS

.t6. 1 WV-2 Aircraft No. 137890 Data 

A6. 1. 1 The aircraft will return to the Kodiak Naval Air Station and will de-
liver all data to the C-54 courier aircraft for delivery to LMSD/61-44,
Sunnyvale. The tapes will be reproduced at LMSD and a copy transmitted to
PMR Pt. Mugu for evaluation of the aircraft telemetry system.

A6. 2 Dalton Victory Data 

A6. 2. 1 If the Dalton Victory acquires telemetry data from the capsule, an
aircraft may pick up the data. This will be done at the discretion of the STC.

A6. 3 Haiti Victory Data 

A6.3.1 The Haiti Victory will proceed toward Pearl Harbor at the best speed
of advance immediately after termination of the search operation. If capsule
telemetry data have been acquired, the two HRS-3 helicopters will fly it to
the HCC as soon as the ship reaches HRS-3 range of Hickam Air Force Base.

A6.4 Christmas Island and JC-54 Telemetry Aircraft Data

A6.4.1 An aircraft will pick up recovery capsule data acquired by the
Christmas Island facility and fly it to Hickam AFB on the day of recovery
operations. Christmas Island and JC-54 telemetry aircraft data will be de-
livered to the HCC as soon as possible.

LOCKHEED AIRCRAFT CORPORATION

A-7-29

-S-EMET- MISSILES and SPACE DIVISION



LILSD-445720
1058/246

A6. 5 South Point and Barking Sands Data 

A6.5.1 Data from South Point and Barking Sands Tracking Stations, including
magnetic tapes, set-up sheets, maps and/or logs of the tracking operation,
will be hand-carried by PMR personnel, flown to Hickam AFB, and delivered
to the HCC.

A6.6 Transport of Data to Sunnyvale 

A6.6.1 All recovery capsule data acquired by the receiving facilities in the
recovery region will be hand-carried to Flight Data Reports, LMSD/61-44,
on the first available commercial airline flight.

A6. 7 Tracking Station Post-Recovery Operations 

A6.7.1 The tracking stations will continue observations of the Discoverer
Satellite S-band beacon and telemetry transmission until the battery power is
exhausted. The orbital programmer is programmed as shown in Figure AZ. 7.
Command transmission and tracking after the recovery pass will be at the
direction of the STC.

A7 PERSONNEL SUBSYSTEM EVALUATION

Observation of personnel subsystem operations will be required at STC, HCC,
YTS, KTS and HTS. The data collected will concern:

Operational procedures for which no manuals or other documen-
tation exist
Any disparities in operational procedures among the various sta-
tions, or among the various procedures manuals or documents
Certain critical operations pertaining to tracking, commanding,
and data acquisition wherein a failure in the personnel subsystem
could result in serious degradation in Discoverer system
performance.
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The specific procedures and operations to be observed will be determined by
LMSD Personnel Subsystera with the concurrence of Operations Integration.
Additional required data will be obtained from the various voice tapes.

A8 TABLES AND ILLUSTRATIONS

The following tables and illustrations are applicable to the flight of Discoverer
Satellite 1058/Discoverer Booster 246/AZT Payload only. Each table or fig-
ure is given the basic number of the section of the general STD to which it
applies, the letter A to denote Appendix material, and a number to sequence

items in the same category.
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Table AZ-2
NOMINAL Acorns:mum TIMES

Pass Station

Acquisition
Mae

(minutes)

ladeout
Tins

(minutes)

Duration
Tine

(minutes)

launch Pb. Bkigu 0.5 8.1 7.6
Vandenberg o.o 7.9 T.?
T/M Ship 4.6 12.0 7.*

a. Kodiak 87.3 95.1 7.8
2 Rbdiak 182.8 187.5 4.7

Hawaii 191.2 19T.2 6.o
6 New Boston 533.2 342.4 9.2
7 Few Boston 626.9 636.7 9.8
8 Vandenberg 717.7 728.9 11.2

9 Hawaii 811.1 815.3 162
Vandenberg 811.7 823.4 11.7
Kodiak 818.9 826.9 8.0

10 Hawaii 902.1 915.2 13.1
Kodiak 93.0.9 922.1 11.2

all Hawaii 998.1 1005.2 7.1
Kodiak 1006.3 1019.1 12.8

*32 Kodiak 1104.9 1108.8 3.9
13 New Boston 1213.2 3220.3 7.1
15 Kodiak 1395.7 1399.8 4.1

Vandenberg 2.4o2.4 1108.8 6.4
16 Kodiak 1489.3 1496.9 7.6

Vandenberg 11158.9 1300.3 1.6 •
17 Kodiak 1584.2 1590.4 6.2

Hawaii 1592.8 1599.6 6.8
*23 Vandenberg 2120.9 2229.7 8.8

24 Kodiak 2222.7 2227.6 4.9
.

* Acquisition only - no TM readout
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Table A4-1
INSTRUMENTATION AND CAPSULE EQUIPMENT REQUIRED

TO BE OPERATIVE AT LAUNCH

1. Agena Telemetry 

a. Continuous Channels:
7 - Payload quantity.
9 - Payload quantity.

10 - Payload quantity.
18 - Payload quantity.

b. Commutated Channels
12 - Subcarrier must be present and commutator running;

point 38 must be present
13 - Subcarrier must be present and commutator running
15 - Subcarrier must iao present and commutator running; points 9,

15, and 17 must be present. Channel 11, commutator points
7 and 21 axe an acceptable substitution for Channel IS, C01322116Wn

tato? points 15 and/or 17.
16 - Subcarrier must be present and commutator running; points 2,

4, 6, 8, 10, 22, 25, and 26 must be present. Channel 3 is an
acceptable substitution for Channel 16, points 24 and/or 26.
Channel 11 is an acceptable substitution for Channel 16 points
2, and/or 4, 6, 8.

17 - Subcarrier must be present and connmautator running

2. Capsule Telemetry and Equipment 
a. Continuous Telemetry Channels

T Subcarrier must be present
8 - Subcarrier must be present

11 - Subcarrier must be present
b. Acquisition Beacon

The frequency must be within 1.5 me of the nominal frequency•
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Tiue (em)

Nominal Compater
Time Prom Suzan
Immah Time

•

-0.1
o 0
0.1 0.1
0.1 0.1
167 167

167 167

179 179
280.5 180.5
280.5 180.5
180.5 180.5
280.5 180.5
180.5 180.5
181 181

181 181

181 181

'181 181

192 192

192 192
192 192
192 192
192 192

192 192

204 204

221 221

Signal Control 3tnction

Timer reset
start as/s timer
Timer reset

Timer safety circuit
Mow gyros
Programa destruct lockout

Start orbital programmer (paralleled)

Command 27a/min yaw rate (5.0 * yew left)
isolate 1024 from Beacon 5
Vehicle pneumatic control
Open pneumatics valve

Fire explosive bolts

Fire explosive bolts

Fire retro-rockets (paralleled)

Ara pitch and yaw pneumatic control

Arm integrator correction

Remove Winin yew rats .
Command 45°/min pitch 	 (pito/lover 20.8•
Arm roll RA command
Fire R/S cover hquib
Break 28w to N

2
 valve, shut down separation

•monitor

Fire R/S cover squib
+28v to 88/D far brake control (not effective
until 221 sec)

Command -2°/min pitch rate from integ.
potentiometer (stop - 45°/min pitch rate)

/USE-4145720
1058/246

Table A5-1
. SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1058
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Table A5-1 (Continued)

Time (Sec)

Signal Control /UnctionNominal
Time Prom
Launch

Computer
Running
Time	 •

221 221 Connect pitch B/S commend

221 221 Ara Beacon 5 timer brake control

221 221 Arm integ. uncaging circuit

221 221 Actuate delay via orbital programer

221 221 Roll BIS signal shunt

*221 221 Programmed SS/D timer delay

223 Initiate ground Commands 5 or 6.

241 221 Stop SOD timer delay (nominally 20 sec)

257 237 Fire Waage rockets

257 237 Preactivate hydraulics

257 237 Deactivate Beacon 5 timer brake control

257 237 K21 hold-in (Commands 5 and 6 interlock)

269 249 Arm gas generator squib.	 Energise K28
(pitch and yaw pneumatic Off)

269 249 Connect accelerometer to integrator

269 249 lire helium valve and gas gen. squib (par.)

269 249 Engine ignition

no 250 Pitch and yaw pneumatic off (backup)

270 250 Open gas generator and BO squib fire circuits

270 250 Open gas generator squib arm circuit

270 250 Close circuit to T/M off switch

This sequence is based upon a nominal trajectory: Orbital programmer set
for 20-sec timer brake delay and no timer brake modification from Beacon
Channel 5 or 6.
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Table A3-1 (Continued)

Time (Sec)

Signal Control 7unctionNominal
. Time Was

launch

Computer
Running
Time

•

270.5

383

383
**366.5

386.5

386.5

250.5

363

363
366.5

366.5

366.5

Steady state thrust

Ara ;neunatio (pitch and yaw)

Swine cut-off safety switch

Disconnect aecelerometer tmma integrator

Ingine shut down by integrator

Activate pneumatic controls (de-energise US)

391t 37k 28/L +28w da =replete&

39k 37k hydraulic controls shut down; shut off silage
rockets (paralleled)

39k 374 flommeMd -40Vnin paw rate

39k 37k Command 0 ./min pitch rate

39k 37k hire oxidiser, helium, fuel vent valves
(paralleled)

492 472 Start T/il calibrate

502 432 Stop TM calibrate
502 1482 Open engine shut down circuit, switch antenna,

and switch roll and yaw gyro TA( gain

502 lax Diable Commode 5 and 6. (Alternate recovery
pass capability)

6611. OA Commend 43.55'/nin pitch rate

66k 644 Connect roll 11/S to yaw gyro, yew commend
complete

664 644 Roll accel. output grounded
664 644 Shut down. 428v reg. ascent only power 	 •

(paralleled)

664 644 auxiliary heater on

664 644 Ylight control gain change

**The dial reading of the integrator when caged is approximately 1725 repre-
senting a veloeity-to.be-gained of 13,800 + 6o, -0 fps.
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Table A5-1 (Continued) •

Ti	 Sea
Signal Control lunationllominel

• Time Tram
Launch

Computer
Bunning
Time

664 644 Integrator shut damn
090 870 Phase balance 0 A

890 870 Phase balsam 0 B
890 870 Open socelerasetwe Nowt eng rdturn

890 870 Telemetry oft

890 870 so timer off, BIS to '],oar gain
890 870 Arm 88/b timer for recovery **se

890 870 Stop integrator caging

401HtX 870 SSP timer on, RA of

a + 15 885 Comm .4r/min pitch rate (stop +3.5'/min
pitch rate)

X + 15 885 Arm copula ejection (squib)

X + 92 962 Comma 3.55'/min pitch rate (stop .45•/min
pitch robe)

X + 92 962 SSA Transfer Circuit I
X + 92 962 88/L Trenefer Circuit 2
X + 92 962 Disconnect capsule from electrical P.S.

X + 94.5 964.5	 ' Shut gown 88/b timer, P/C off, OTO spin motors off

X + 94.5 964.5 Commend eject (paralleled)

414NITime of initiation of recovery phase
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Table A6-1
NOMINAL ORBIT SCHEDULE

(Based on a 93.5 Minute Period)

Phase Event

Time
T
(lain)

Location
N Latitude

(deg)

Launch 0 34.8
Separition 2.98	 179 sec - - -
Start orbital timer 2.98	 179 see - - -

Launch
Nominal fire time 4.10	 269 sec GNP	 111,	 NO

Naminal burnout and
orbit injection

6.38	 383 sec OM AO
	 -

First crossing of
equator

12.37 (742 sec) 0

Beacon and T/M off 14.83 (890 sec) 12 (S)

Beacon and T/M on -
reset enable

86.9 74

Aoquire ITS 87.3 72.7
650N latitude (ref) 89.5 65

Pass 1 Reset signal/command 91.1 6o
(m-s) 57.60w latitude (ref) 91.5 57.6

NTS
Beacon and T/M off -

reset disable
103.3 10

End of Orbit 1 153.4 0

Beacon and T/M on -
reset enable

180.5 74

Acquire NTS 182.8 65.7
Reset signal/command 184.4 60
57.69w latitude (ref) 185.0 57.6

Pass 2 NTS
(w-s) Acquire NTS 191.2 32.3.

21.6°0 latitude (ref) 194.0 21.6
BIS

Beacon and T/M off -
reset disable .

196.8 10

Bind of Orbit 2 246.9 0
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Table A6-1 (Continued)

Phase Event
.Tine

OTsta)

Location
I Latitude

(deg)
,---- -	 ----1

Passes End of Orbit 3
End of Orbit 4

.
el4,

0 
0

3 thru 5 End of Orbit 3 527.4 0

Acquire /18T8 533.2 19.7
Beacon sad Tilt on -

reset enable
535.0 26

Pass 6 ReseX siemal/oussand 539. 4. 42
(8-21) 42.911 latitude (ref)1f8T8 539.6 112.9

Beacon and T/24 off -
reset disable

343.8 58

End of Orbit 6 620.0 0
.'

Acquire MS 626.9 24.1
Beacon and TT/ii on -

reset enable
628.5 26

Pass 7 Reset sigma1/oommsni 632.9 112
(tea) 42.9 	 latitude (ref)EBTB 633.1 42.9

Beacon and T//4 off -
reset disable

637.2 58
End of Orbit 7 714.4 0

Acquire VT8 717.7 12.7
Beacon and TIM on -

reset enable
718.8 16

Pass 8 Baud siemelloommand 722.7 30
(E1N) 34.8ir latitude (ref) vs 72/4.0 d.8

Beacon and T/11 off -
reset disable

727.3.

End of Orbit 8 807.9 0
.

Acquire NEB 811.1 12.3
Acquire VTO 83.1.7 34.7
Beacon and Till on -

met. enable
812.3 .	 16

21.'d latitude (ref)1T8 83.3.8 21.6Pass 9 Reset signalicammead 816.1 3001-11) BIS 818.9 110.2
A37gilatitude (ref)/CIVI 823.6 37.6
Beacon and T/X off -

reset disable
826.2 66

End of Orbit 9 901.3 o
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Table A6-1 (Continued)

Phase	 Brent •
Time
T
(min)

Location
A Latitude

(deg)

Acquire HTS 902.1 2.7
Beacon and T/M on -

reset enable
903.0 6

Reset signal/command 906.9 20
Pass 10	 21.614 latitude (ref) STS 907.3 21.6
040	 Acquire MIS 910.9 35

57.6-N latitude (ref) XTS 916.8 57.6
Beacon and T/M off -
reset disible

918.5 62

End of Orbit 10 994.8 0

Passes	 End of Orbit 11 1088.3 0

11 and 12	 End of Orbit 12 1181.8 0

Beacon and T/M on -
reset enable

1212.3 61

Acquire 2113TS 1213.2 57.5
Pass 13	 Reset signal/commaqd 2216.4 45
(N-8)	 112.9-R latitude (ref)11BTS 1216.9 42.9

Beacon and Tim off -
reset disable

end of Orbit 13

1219.1

1275.2

34

0

57.6°E latitude (ref )R1'8 1306.8 57.6
Beacon and T/24 on -
reset enable

1307. 1 56
Pass 14	 Reset signal/commend 1311.2 40
(N-8)	 34.8w1 latitude (ref)ITS 1312.3 34.8

Beacon and T/24 off -
reset disable

1315.1 24

End. of Orbit 14 1368.7 0

Beacon and T/M on -
reset enable

1395.5 711.	 .

Acquire XTS 1395.7 734
Reset signal/command /399.7 60

Pass 15	 57.6'N latitude (reErpers 3.400.3 57.6
(N-s)	 Acquilre VT8 1402.4 48.5

34.8 if latitude (ref) VT8 1405.8 34.8
Beacon and T/M off -
reset disable

1408.6 24

End of Orbit 15 1462.2 0

•
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Table A6-1 (Continued)

Phase
.

Went

Time
T
(i)

Location
/I latitude

(deg)

Beacon and T/14 on -
reset enable

1489.2 74

Acquire MS 1489.3 72.7
Re*el signal/ccomand 1493.1 6o

'Peas 16 57.6rff latitude (ref )I 1493.6 57.6
(2-2) Ac	 Are VT8 . 1498.9 37.3

34.8-1, latitude (ref)VTB 1499.4 34.8
Beacon and T//1 off -

reset disable
1502.1 24

End of Orbit 16 1555.7 0

Beacon and T/I4 on -
reset enable

1582.7 • 74

Acquire CB 1584.2 67.6
Reset signal/0==nd 1586.6 60

Pass 17 57.6'11 latitude (ref)Mf8 1587.3 57.6
(2-0 AcquIre NS 1592.8 34.2

i 21.6"1I latitude (ref)IITS 1595.7 21.6

•
Beacon and TM off •-

reset disable
1598.9 10

Boa of Orbit IT 1649.2 0

Beacon and TIM on -
reset enable

1676.2 74

Reuel sign l/ 1680.1 6o
Pass 18 57.611 latitude(refIKT8

(r21.61 latitude	 f)
1680.8 57.6

0-8) 1689.2 21.6
Beacon and Tin off -

reset disable
1692.4 10

End of Orbit 18 1742-7 0
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Table A6-2
FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING

(LAUNCH ORBITAL PROGRAMMER SETTING - 5610 SECONDS)
Cross Latitude (Reference Latitude)

2 C-----"2"-C---2

Period
(sec)

Programmer
Correction

T Prom
Launch

Time
(sea)

T+
Launch
SYstem
Time
(sec)

T+
Launch

Time
(iec) (sec)

T+
Launch

Time
(sec) (sec)

T+
Launch

Time
(sec)

5376 Decrease 5152 5262 5749 5794

22 steps

5400 Decrease 5175 5285 5774 5819
20 steps

5460 Decrease 5228 5340 5834 5880
14 steps

5520 Decrease 5281 5394 5894 5940
8 steps

5580 No change 5334 5449 5954 6001

564o No change 5388 5503 6014 6061

5700 Increase 5441 5558 6074 6121
8 steps

5760 Increase 5494 5612 6134 6182
14 steps

5820 Increase 5547 5667 6194 6242
20 steps

5880 Increase 5600 5722 6254 6302
25 steps

5940 Increase 5654 5776 6313 6363
31 steps

6000 Increase
37 steps

5707 5830 6373 6423 ,

6060 Increase 5760 5885 6343 6483
42 steps

612o Increase 5813 5939 6453 6544
48 steps

6180 Increase 5866 5994 6553 660
53 steps

A-7-44
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Table A6-2 (Continued)

-

•

Period
(sec) .

.
Cross Latitude (Reference latitude)

• 65°R 57.6°N -
220N

Programmer
Correction

T From
Launch
Time
(sec)

T +
Launch
System
Time
(sec)

T

.

T +
Launch
Time
(sec)

T

... A

T +
Launch
Time
(sec)

T

(sec)

T +
Launch
Time
(sec)

6240 Increase 5919 6048 6613 6665
59 steps

6300 Increase 5973 6103 6673 6725
65 steps

6360 Increase 6026.. 6157 6733 6786
70 steps

6420 Increase 6079 6211 6792 6846
76 steps

648o As directed 6133 6266 6852 6906

654o As directed 6186 6323. 6912 6967

6600 As directed 6239 . 6375 6972 7027
666o As directed 6292 6429 7032 7088
6720 As directed 6346 6484 7092 7148

6780 As directed 6399 6539 7152 7208
6840 As directed 6452 6593 723.2 7269
6900 As directed. 6505 6647 7272 7329
696o As directed 6558 6701 7332 7390
7020 As directed 6612 ' 6756 7392 7450

7080 As directed 6665 6810 7452 7511
7140 As directed 6718 6865 7512 7571
7200 As directed 6772 6920 7572 7632

. . .
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445710•A14102
Figaro A2-2 Nombre Orbit Trans - Passes S Through 12
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Figure A2-3 NoWoo/ OM Treat - Pomo 12 Through 18
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44117WA7404
Fir.* A2.4 Nominal Orbit Trams - Passim 20 Through 27
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41411711047401

Figaro A2-5 thabo! Odoit Trews - Passes 27 newt* 33
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Figure AU Nomhal Orbit Tree's Passes 35 Through 43
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Figaro A7.6 C-/ /9 and C.130 Aircraft Dopioyment
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APPENDIX A — TAB 1
SUPPLEMENTAL TEST INFORMATION

Al INTRODUCTION

This Appendix contains material which supplements the basic text of the
Orbital Test Directive for Discoverer Satellite Orbital Operations,
TWRDT 61-8, (OTD), and is applicable only to the flight of Discoverer
Satellite 1114. Each paragraph, table or figure in this appendix is given the
number of the section of the basic OTD to which it applies.

A4 FLIGHT OPERATIONS INFORMATION

A4. 1 Discoverer Satellite 1114 will carry an AET-L payload in a Mark IV
recovery capsule. A Discoverer Research Payload will be carried by the
Agana as described in paragraph 4.3.1 of the basic OTD. In addition, the
Discoverer Satellite 1114 will carry a "Vela Hotel" payload as described in
paragraph 4.3.2.1 of the basic OTD. The AMR. Ascension Island Tracking
Station will support Vela Hotel data recording during this operation.

A4. 1.1 AMR participation will consist of recording Vela Hotel payload in-
formation by means of the TLM-18 antenna and associated equipment located
at Ascension Island. This information will be transmitted via the Satellite
Telemetry Link 2 (frequency 228.2 mc, Channels 17, 18, and F). Trans-
mitter power will be 8 watts.

A4.1.2 The Vela Hotel Telemetry ,Link 2 will be controlled by the vehicle
orbital timer; therefore, no external commands will be required to initiate
data transmission. Brush 9 of the timer will turn on Link 2 only while the
satellite is within range of Ascension Island. Brush 4 will turn off Link 2.
The timer is programmed to turn on the transmitter at preselected latitudes
for both southbound and northbound passes. However, a one minute warm-up

A-1-3	 TWRDT 61-8A-1
1114/324



time is designed into the transmitter control system; therefore, although the
telemetry will be turned ON at definite latitudes, the satellite will not actually
transmit until approximately four degrees later, depending on the satellite
velocity.

A4. 1.3 The programmed turn-on and turn-off latitudes are as follows:

Southbound passes, turn on at 14° N latitude, turn off at 22 0 S
latitude
Northbound passes, turn on at 28° S latitude, turn off at 8° N
latitude.

A4. 1.4 Passes that have been designated for Ascension Island support are
as follows: (northbound) 3, 18, 19, 34, 50, 65, 66, 81, 82, and (southbound)
11, 27, 42, 43, 58, 59, 74, and 90. The first active pass, 3, will occur
approximately four hours after vehicle liftoff.

A4. 1. 5 The STC will support AMR by the following means:

Launch schedule notification, vehicle liftoff time and operation
completion or launch cancellation messages will be sent by the
STC with the first of the series to commence with the T - 48
launch notification message.
A tracking message will be transmitted to .AMR in time to be
received by AMR no later than thirty minutes before vehicle
acquisition. This message will be sent for each active pass
over Ascension Island. The message will include the satellite
acquisition beacon and Link 2 frequency deviations if any, the
antenna pointing information of azimuth and elevation in degrees
and the expected time of acquisition. The pass mid-point and
fade point will also be defined by antenna position and time.

A4. 1. 6 This information will be transmitted to the AMR superintendent by
means of 60-wpm teletype patched into the Range Operations Building at
Cape Canaveral.

A4. 1.7 It is presently planned that all communication will take place via the
60-wpm teletype line; however, a voice line between the STC and AMR. will be
placed on standby status for emergency use.

A-1-4

SECRET
TWRDT 61-8A-1

1114/324



4-EGRET-

A4.1.8 A pass summary is to be relayed by voice from Ascension Island to
the Range Operations Building and then placed on the 60-wpm teletype to the
STC following each pass. This message should consist of verification of
satellite acquisition and data recording, time of acquisition, total time of.
recording, frequency deviations and other commentary deemed appropriate.
There are no real-time data reporting requirements to be placed on AMR.

A4. L9 The Discoverer Satellite will be transmitting a continuous wave
beacon (10 milliwatts) on 232.4 MC. This beacon will be the means of acqui-
sition by the TLM-18 before the data telemetry commences to transmit. Thus
the antenna will require two receivers, one being tuned to the acquisition
beacon on 232.4 mc and the second tuned to the Link 2 telemetry frequency
of 228.2 mc.

A4.1.10 "Comm" checks of the 60-wpm teletype line will be required during
the last eight hours of countdown before liftoff. Other system readiness
checks (system runs) will not be conducted due to the AMR work load.

A4. 1. 11 The magnetic tape recordings made at Ascension Island will be
shipped to Mr. R. B. Hutchin, LMSC, Dept. 61-50, Hangar E, AFMTC for
forwarding to 6594th Test Wing, Sunnyvale. The final tape will be required
at Sunnyvale five working days after the completion of AMR support.

A4.4.5 An additional subcycle identification mark occurs on all multiple
station passes such as types C. D, and G. The second station on the sated-.
lite's path during these passes will have a reset monitor interrupt of 20 sec-
onds occuring approximately at the second station latitude.

AS PRELAUNCH OPERATIONS

A5.2.3.3 The list of instrumentation required to be operative at launch will
be furnished to the - STC and the launch squadron by SSD seven days prior to
launch.

A-1-5 TWRDT 61-8A
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A7 ORBIT, OPERATIONS

AT. 1 Re-Entry Selection - Nominal and Alternate

A?. 1. 1 Normal recovery based on the nominal period is planned for orbit
Pass 65 after four days of active orbital life. Passes 10, 16, 17, 18, 25,
26, 31, 32, 33, 41, 42, 47, 48, 49, 57, 58, 63, 64, 65, 79, 80, and 81 are
all programmed for re-entry. Passes 79, 80, and 81 provide the capability
to delay re-entry until Day 5. If emergency re-entry is selected for south-to-
north nighttime Passes 10, 25, 26, 41, 42, 57 and 58, separation will occur
on the numbered pass preceding the selected recovery pass with re-entry
impact programmed for 24° N latitude. Passes 16, 31, 47, and 63 provide
for re-entry off the West Coast of Mexico with capsule impact prograiruned
for 17° N latitude. The re-entry circuit is enabled by sending Command 5
or Command 6, depending upon the pass selected as shown below. The
re-entry enable command will be sent only by direction of the STC.

Command Structure for Enabling Recovery Passes

Command 5 Command 6

N-S S-N 10. LK
Day 1 16, 18 10 17
Day 2 31, 33 25 32 26
Day 3 47, 49 41 48 42
Day 4 63, ili 57 64, ti 58
Day 5 79, 11 80, 11

The last southbound pass available for recovery on Day 4 (Pass 65) and on
Day 5 (Pass 81) can be enabled by sending either Comnaand 5 or Command 6.

A7.2 period Peviation.

The maximum acceptable period deviations for programmed nominal and
alternate recovery passes are shown below. These deviations represent
the maximum and minimum periods that will allow the programmed passes
to be within the aerial recovery 'sone. •
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Maximum Acceptable Period Deviations 
Pass	 Period Deviation

16	 95. 9 - 103. 6
17	 90.2 -	 97.5
18	 Min. -	 92.0
31	 95.2 -	 99.7
32	 92.6 -	 96.7
33	 89.8 -	 93.5
47	 93.5 -	 96.2
48	 91.6 -	 94.1
49	 89.7 -	 92.2
63	 92.5	 94.4
64	 91.0 -	 92.9
65	 89.7	 91.5

A8 REAL-TIME READOUT REQUIREMENTS

A8.1 There are no real-time data reporting requirements to be placed on
AMR.

AS. 2 Discoverer Research Payload real-time readout requirements are not
available at time of publication and therefore are not included in Table AS-1.
They will be provided by TWX when they become available.
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Tile A4.1
NOMINAL FLIGHT PLANNING DATA

ITEM DATA
•

SATELLITE
SAN 1114
Mission Lew Altitude
Fuel  UDIIH, 3762 lb
Oxidise. . IRFNA, 9490 11
Launch weight 16,069 Ib

BOOSTER
SM 324
Fuel RJ-1	 .
*Nazar Liquid OaYINII
Launch weight (Including peylood) 123,397 lb '

LAUNCH
Site VAFB, SIA-75.1 Pad 1
Date • Sept 1961
Pod azimuth 295.5°
Launch azimuth 172°
Orbital boost Now • 237.0 sec
Downrange T/M ship location 6° N, 119° W
Programmer setting • 5465 sec (step setting 25)

INJECTION
Time T + 445 sac •Location 231' N,119.2° W
Altitude 130 no (150 sus)
Azimuth 171.0°
Velocity 25,687 ft/sec

ORBIT
Period 91.0 min
APoTe•	 • 22:1 am (256 so)
Perigee	 • 130 NM (150 us)
Eccentricity .013
Regression rote — average 22.9°/pass
Reset latitudes 20° N (FITS) •

. 32° N (VTS northbound)
36° 11 (VTS southbound)
40° N (NM northbound)
45° N (MS southbound)
60° N (/CTS)

Inclination so. 826-

A-1.8 TWRDT
1114/324
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Table A74
NOMINAL ORBIT SCHEDULE

PHASE EVENT
TINE PROM LAUNCH

IHRO

LOCATION

(DEG N LATITUDE)

Launch Launch 0 34.8

•
Start Orbit 0.0416
Orbit Injection 0.125 23.4
Beacon, TM off .258 (930 secs)

Pass 1 Beacon, TM on 1.4 75
65°N latitude (ref) 1.5 65
RM on 1.5 60
RM interruption I (20) 1.5 58.7
Cross KTS latitude 1.5 57.6
RM interruption II 1.6 25
25° N ref latitude 1.6 25
Cross HTS latitude 1.7 21.6
Beacon, TM off 1.7 12
End of Orbit 1 2.5 0

Pass 2 Beacon, TM on 2.9 75
RM on 3.0 60
Cross KTS lotitude 3.0 57.6
RM interrupilan I (60) 3.0 56
RM interruption II 3.2 25
Cross HTS latitude 3.2 21.6
Beacon, TA1 off 3.2 12
End of Orbit 2 4.0 0

Pass 3 End of Orbit 3 5.6 0
Pass 4 End of Orbit 4 7.1 0
Pass 5. End of Orbit 5 8.5 0 
Pass 6 Beacon, TM on 8.6 25

RM on 8.7 40
Cross NHS latitude 8.7 42.9
RM interruption I (60) 8.7 ,	 44
Bowen, TAI off 8.8 60
End of Orbit 6 10.1 0

pass 7 Beacon, TAI on 10.2 25
RM on 10.2 40
RM interruption I (20) 10.2 41.3	 •

Cross NHS latitude 10.2 42.9
Beacon, TM off 10.3 60
End of Orbit 7 11.6 0

Pass 8 Beacon, T/M on 11.7 17
RM on 11.7 32
Cross VTS latitude 11.7 34.8
RM intorruption I (80) 11.7 37.3

• Beacon, TM off 11.8 52
End of Orbit 8 13.1 0
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Table A7-1 (Conthwe4

.
PHASE- EVENT

ME PROM LAUNCH -
011a) -

LOCATION
(DSO N LATITUDE) -

Pass 9 Beaus, VIA on 13.2 17
. RN on 13.2 32

RN interruption I (40) 113 34.7
Cross VTS latittrel. 13.3 34.8
Beacon, TM off 13.3 52
End of Orbit 9 .	 14.6 0

Pass 10 Beacon, IAA on 14.6 5
RM on 14.7 20
Cross HTS latitude 14.7 21.6
RM interruption I (60) 14.7 24
RN interruption II 14.8 55
Cross KTS latitude 14.8 57.6
Beacon, T/M of 14.9 65
End of Orbit 10 16.1 0

Pass 11 End of Orbit 11 173 0
Pass 12 End of Orbit 12 19.1 0
Pass 13 Beacon, T/14 on 19.7 61

RM an 19.7 45
Cross NNS latitude 19.7 42.9
RN interruption 1(60) 19.7 41
Beacon, T/M of 20.8 34
End of Orbit 13	 ' 21.7 0

Pass 14 Beacon, T/M on 21.2 61
RM on 21.3 45
RN interruption I (201 21.3 43.7
Cross NHS latitude 21.3 42.9
Beacon, T/M off 21.3 34
End of Orbit 14 22.3 0

Pass 15 Bowen, VIA on 22.3 52
RM on 22.4 34.8
Cross VTS latitude 22.4 32
RN interruption 1(80) 22.4 29.5
Beacon, T/N off 22.5 17
End of Orbit 15 23.6 0

Pass 16 Beacon, TAI on 24.0 75
RN on 24.0 60
Cross KM latitude 24.3 57.6
RM interruption I (40) 24.3 57.3
RM interruption II 24.2 35
Cross VTS latitude 24.2 34.8
Beacon, T/M off 24.3 22
End of Orbit 16 25.1 0

A-1-11 TWRDT 61-8A-1
1114/324  



SECRET

Tile 17-1 (Cestimes.

PHASE E11EtIT
TIME FROM LAUNCH

OIRIO
LOCATION

(DEO N LATITUDE)

Pass 17 Beacon, T/M en 25.5 75
RM en 25.7 60
Cross KTS latitude 25.7 • 57.6

. RM interruption 1(60) 25.7 56
RM interruption II 25.9 25
Cross HIS latitude 25.9 21.6
Beacon, T/M off 25.9 12
End of Orbit 17 26.7 0

Pass 18 Beacon, TA an 27.0 75
RN on 27.2 60
RM interruption I (20) 27.2 58.7
Cross KTS latitude 27.2 57.6
RM interruption II 27.4 25
Cross HTS latitude 27.4 21.6'
Beacon, T/M off 27.4 • • 12
End of Orbit 18 28.2 0

Pass 19 End of Orbit 19 29.8 0
Pass 20 End of Orbit 2A 31.3 . 0
Pass 21 Beacon, 17/1 on 31.4 25

RDA on 31.5 a
Cross NHS latitude 31.5 42.9
RM interruption I (60) 31.5 44
Beacon, TA off 31.6 60
End of Orbit 21 32.8 0

Pass 22 Beacon, TAI on 32.9 25
RM en 33.0 40
RM intorription I (20) 38.0 41.3
Cu... NHS latitude 33.0 42.9
Beacon, TA off 33.1 60
End of Orbit 22 34.4 0

Pass 23 Beacon, T/M on 34.5 25
RR on 34.5 40
Cross NHS latitude 34.6 42.9

• RM intenuption I(801 34.6 45.3 .
Beacon, TA off 34.6 60
End of Orbit 23 35.9 0

Pass 24 Beacon, VIA on 36.0 17
RM en 36.0 32
114 interruption I (40) 36.1 34.7
Cross VTS latitude 36.1 34.8
Beacon, TA off 36.1 52
End of Orbit 24 37.4 0

-1-1 3	 TWRDT 61-8A-1
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Table A7-1 (Colltinse4)

PHASE EVENT

TIME PROM LAUNCH

MRS
LOCATION

(DEC N LATITUDE)

Pass 25 Beacon, TIM on 37.4 5
RM on 37.5 20
Cross HTS latitude 37.5 21.6
RM interruption 1 (60) 37.5 24
RN interruption II 37.7 55
Cross KTS latitude 37.7 57.6
Boman, TIM off 37.7 65
End of Orbit 25 38.9 0

Pass 26 Beacon, VIA on 38.9 5
RM on 38.9 20
RM interruption I (20) 38.9 21.3
Cross HU latitude 38.9 21.6
RM interruption II 39.1 55
Cross KTS latitude 39.1 57.6

Beacon, T/M of 39.1 65
End of Orbit 26 40.4 0

Pass 27 End of Orbit 27 41.9 0
Pass 28 Beacon, T/M on 42.4 61

RM on 42.5 45
Cross NHS latitude 42.5 42.9
RN interruption 1(60) 42.5 41
Beacon, T/M off 42.5 34
End of Orbit 28 43.4 0

Pass 29 Beacon, T/M an 43.9 61
MA on 43.9 45
RM interruption I (20) 43.9 43.7
Cross NHS latitude 43.9 42.9
Beacon, T/M off 43.9 34
End of Orbit V 44.9 0

Pass 30 Beacon, TM on 45.5 61
RN on 45.5 45
Cross NHS latitude 45.5 42.9
RM interruption 1(80) 45.6 39.7	 .
Beacon, T/M off 45.6 34 -
End of Orbit 30 46.5 0

Prigs 31 Beacon, T/M on 46.9 •	 75
RM on	 . 47.0 60
Cross KTS latitude 47.0 57.6
RM interruption I (40) 47.0 57.3
RM interruption II 47.1 35
Cross VTS login& 47.1 34.8
Beacon, T41 off 47.1 22
End of Orbit 31 48.0 0



Table A7-1 (Contineed)

PHASE. .

TIME PROM LAUNCH

ORM
LOCATION

MU N LATITUDE)

Pass 32 Beacon, TM on 48.4 75
RM on 4.5 60
Cross KTS latitude 48.5 57.6
RM intemotkat I (60) 45.3 56
RM interruption II 18.7 25
Cross HTS Litho& 48.7 21.6
Beacon, TM off 48.7 12
End of Orbit 32 49.5 0

Pass 33 Beacon, TM on 50.0 75

RM en .	 50.0 60
RN interruption I (20) 50.0 2.7
Cross KTS latitude 50.0 57.6
RM interruption H 50.2 25
Cross NTS latitude 50.2 21.6
Beacon, TM off 50.2 12
End of Orbit 33 51.1 0

Pass 34 End of Orbit 34 0
Pass 35 End of Orbit 35. 54.0 0
Pass 36 Endes( Orbit 36 55.5 0
Pass V Beason, TAA on 55.6 25

RM on 55.7 40
Cross NHS latitude 55.7 42.9
1114 interruption I (60) 55.7 44
Bowan, TIM off 55.8 60
End of Orbit 37 57.1 0

Pass 38 Beacon, TM on 57.2 25
RM on 57.2 40
RM interruption I (20) 57.2 41.3
Cross NHS latitude 57.3 42.9
Beacon, TM off 57.3 60
End of Orbit 38 58.6 0

PGSS 39 Beacon, T41 on 58.6 17
RM on 58.7 32
Cross VTS latitude 58.7 34.8
RM interruption 1180) 58.7 37.3
Beacon, VIA off 58.8 52
End of Orbit 39 60.1 0

Pass 40 Beacon, TM on 60.2 17
RM on 60.3 32
RM interruption I (40) 60.3 34.7
Cross YTS latitude 60.3 34.8
Beacon, TM off 60.3 52
End of Orbit 40 61.6 0

n •	 ••••- .411•n••••nkilltramaae.... •	 •Lta.	 •Yr • • 
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Table A.47-1 (Centimes*

PHASE

.

EYlNT
TIME PROM LAUNCH

Int
LOCATION

OM N LATI/11010

pass  41 Beacon, TAI en 61.7 5
RM on 61.7 20
Cross HIS latitude 61.7 21.6
RM intemptIon I (60) 61.7 24
WA intemiption II 61.9 55
Cross KTS latitude 61.9 57.6
Beacon, TM off 61.9 65
End of Orbft 41 63.2 0

Pass 42 Beacon, TM on 63.2 5
KM on 63.3 20
RM interruption I (20) 63.4 21.3
Cross HTS lenge 63.4 21.6
RN intenuption II 63.4 55
Cross KTS latitude 63.4 57.6
Beacon, VIA off 63.4 65
End of Orbit 42 64.7 0

Pass 43 End of Orbit 43  0
Pass 44 Bedcon, TM es 66.6 61

RN an 66.7 45
Cross NHS latitude 66.7 42.9
RM Interruption 1 MB 66.7 40
Beacon, TM off 66.7 34
End of Orbit 44 67.7 0

Pass 45 Beacon, TM on 68.1 61
RN on 68.2 45
RM interruption I(20) 68.2 43.7
Cross NHS latitude 68.2	 . 42.9
Beacon, T/M off 68.3 34
End of Orbit 45 69.2 0

Pass 46 Beacon, VIA on 69.2 52
RM on 69.3 34.8
Cross YTS latitude 69.3 32
RN interruption I (80) 69.3 29.8
Beacon, TIM off 69.4 17
End of Orbit 46 70.7 0

Pass 47 Beacon, TM on 71.1 75
RN on 71.2 60
Cross KTS latitude 71.2 57.6
RM intenuption I (40) 71.2 ' 57.3
RM interruption II 71.3 35
Cross YTS latitude 71.3 34.8
Beacon, TM off 71.4 ' 22
End of Orbit 47 72.2 0
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Table A7..1 (Centineod)

PHASE

.

IVONT
ME FROM LAUNCH

MRS
LOCATION

(Dis N LATITUDE)

Pass 48 Beacon, VIA on 72.7 75
RM on 72.7 60
Cross IRS latitude 72.7 57.6
MA Interruption I (60) 72.7 56
RM intervention II 72.9 25
Cross HTS latitude 72.9 21.6
Beacon, TM off 72.9 12.
End of Orbit 48 73.7 0

Pass 49 Beacon, T/IA on 74.2 75
RM on 74.2 60
RM interruption I (20) 74.2 58.7
Cross 1(15 latitude 74.3 57.6
MA interruption H 74.4 25
Cress NTS latitude 74.4 21.6
Beacon, TM off 74.5 12
End of Orbit 49 75.3 0

Pass 50 End of Orbit 30 76.8 0
Pass 51 End of Orbit 51 78.3 0
Pass 52 End of Orbit 52 79.8 0
Pass 53 Beacon, TM on 79.9 25

RM on 80.0 40
Cross NHS latitude 80.0 42.9
RN interntption I (60) 80.0 44
Beacon, TM off 80.1 60
End of Orbit 53 81.4 0

Pass 54 -	 Beacon, TIM on 81.5 25
RN on 81.5 40
RM interruptioni (20) 81.5 41.3
Cross NHS lathed. 81.5 42.9
Beacon, TIM off 81.6 60
End of Orbit 54 82.9 0

Pass 55 Beacon, T/M on 83.0 17
RN on 83.0 32
Cross VTS latitude 83.0 34.8
R14 interruption 1(80) 83.0 37.3
Beacon, TM off 83.1 52
End of Orbit 55 84.3 0

Pass 56 Beacon, IAA on 84.6 17
RDA an 84.7 32
RM interruption I (40) 84.7 34.7
Cross VTS latitude 84.7 34.8
Beacon, TM off 84.7 52
End of Orbit 56 85.8 0



' Tall. A7.1 (Coatinned)

PHASE

•

EMT
TINE PROM LAUNCH

011te	 •

LOCATION
MEE N LATITUDE)

pass 57 Beacon, T/M on 85.9 5
RM en 85.9 20
Cross NTS WW1, 859 21.6
MA Interruption I (60) 85.9 24
RM interruption II 86.1 55
Goss KTS latitude 86.1 57.6
Beacon, T/M off 86.1 65
End of Orbit 57 87.4 0

Pass 58 Deacon, T/M on 87.4 5
RM on 87.4 20
RM intormption I (20) 87.4 21.3
Cross HTS Who& 87.4 21.6
RM interruption II 87.5 55
Cross KU latitude 87.5 5.6
Beacon, VIA off 87.6 65

_ End of Orbit 58 88.8 0
Pass 59 End of Orbit 99 90.3 061Pass 60 Beacon, TiM en 91.0

RM on 91.0 45
Cross NHS latitude 91.0 42.9
RM intemption 1 (60) 91.0 41
Beacon, VIA off 91.0 34
End of Orbit 60 92.0 0

Pass 61 Beacon. T/M on 92.4 61
RN en 92.5 45
RM interruption 1 (20) 92.5 43.7
Cross NHS WNW. 92.5 42.9
Beacon, TM off 92.6 34
End of Orbit 61 93.5 0

Pass 62 1341000/1, T/M on 93.6 17
RM on 93.6 34.8
RM interruption I (80) 93.6 29.5
Cross VTS latitude 93.6 32

. Beacon, VAS off 93.7 17	 •

_ End of Orbit 62 95.0 0
Pass 63 Beacon, UM on 95.3 75

RM an 954 60
Cross KTS latitude 95.4 57.6
RM intimation I CP 95.4 57.3
RM interruption Ii 95.5 35
Cross VTS latitude 95.5 34.8
Bacon, T/M off 95.5 22
End of Orbit 63 96.4 0

A-1 -1 7
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Table A7-1 (Castinee41)

PHASE EVENT
TIME PROM LAUNCH

OIRS
LOCATION

(DEO N LATITUDE)

Pass 64 Beacon, TM on 97.0 75
RM on 97.0 60
Cross KTS latitude	 • 97.0 57.6
RM interruption 1(60) 97.0 56
RM interruption II 97.2 25
Cross HTS latitude 97.2 21.6
Beacon, T/M off 97.3 12
End of Orbit 64 98.1 0

Pass 65 Beacon, T/M on 96.4 75
RM an 98.5 60
RM interruption I (20) 98.5 58.7
Cross KTS latitude 98.5 57.6
RM interruption II 98.6 25
Cross HTS latitude 98.6 21.6
Beacon, TM off 98.7 12
End of Orbit 65 99.5 0
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Table AS-2

NOMINAL PAYLOAD FUNCTION WAVE TRAIN REAL-TIME READOUT AND REPORTING REQUIREMENTS

PASS
ND

TRACKING
• STATION

MAXIMUM DATA REPORTING THE ALLOWABLE (111	 -0
CHANNEL 6 (AET 52) Ail

(AET ._• I
-	

READOUT READOUT L

-I 6o r,

2 KTS 60
al

so
602

6 NHS 60 Eft 60 60

7 NHS 60
608 VTS

9
f0	 fIt	

60
60 6013 NHS

16 VU 60 60 60 60
17 KTS so
II KTS ir---

22 NHS soif--
24 WS

60
33 KTS 60

6040 VU
,

49 KTS
,, 60

--

NOTE

READOUT (4 - COMPARE CHANNEL 6 WAVE TRAIN WITH NOMINAL WAVE TRAIN BELOW. REPORT PRESENCE OR ABSENCE.

READOUT (1) - REPORT THE TIME (40.5 SEC) OF THE START OF THE WAVE TRAIN AND THE DURATION IQ SEC) OF THE WAVE TRAM.

READOUT (44) - REPORT THE ELAPSED TIME (TO THE NEAREST 0.1 SECOND) REWIRED FOR 100 PULSES COUNTED FROM LEADING
EDGE TO LEADING EDGE AFTER AT LEAST 20 PULSES FROM THE WAVE TRAIN START. REPORT THE NUMBER OF
GROUP LEVEL SHIFTS WITHIN THIS 100 PULSE PERIOD. REQUESTED DATA ON REV. 9, 24, AND 60 SHALL BE MADE
AVAILABLE AT THE EARLIEST POSSIBLE TIME AFTER ACQUISITION.

READOUT (C - REPORT VOLTAGE LEVEL AT START, MIDDLE, AND BID OF PASS OF COMMUTATED POINTS 9 (AET 40) AND
13 (AEr ON CHANNEL 12 TO AT LEAST 211 BANDWIDTH (0.1 Vain

ENAMEL 6 Pat 1$ •EVII TENSE

PULSES 42..6 PER SUOMI

S •

TIME

A-1-23	 TWRDT 61-8A-1
1114/324
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Figs. A2-1(a) Nominal Orbit Trams - Leonel Mall Pass 72
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figure A2-1(6) Neseirsel Orbit Traces — Passes 13 Throagis 27



Figure A24(e) tiontbrei Orbit Traces — Posses 28 Tbreogh 43
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Figur* A2-1(d) Namistirl Orbit Trees. - Passes 44 77megh 59
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Pipe A2-1(f) *eine Orbit Trams - Passer 76 Motif,
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IRTNAUCTION
•

GINSRAL

This Appemdir A is prepared by the Launch eaters Department (6143) of
IMBC/VAPB under the direction of the Flight Test Working Group. It contains
the data and paremeters that are satiable to fligat testing the Diacoverer
Vehicle Ages* 1115/Thor 328.	 This' Appendix is to be used in oon3unction
with the basic Discoverer flight Test Directive, lama 1459154. In eases of
conflict, the information in this appendix supersedes that furnighed in the
basic text.

=COMM SUM

Discoverer Satellite

An Advanced Engineering  Test Payload (AET-L) will be used for this night.
The A] -L configuration Pill. utilise a low altitude orbit of 130 nautical
miles perigee. The active life of the satellite vill be four days with
scheduled recovery on orbit 65. 	 •

Discoverer Booster Vehicle

Vehicle 328, as received at 12216 incorporates ports lathe LOX pow inducer
in an atteppt to reduce 20 CPO longitudinal oscillations.

Discoverer Research 	 DAP . This program consists basically of the
ug	 modules with which to oonduct research test

emmeriments. These modules (D8P kits) are designed for ready interchange-
abilitir between vehicles and the capability of installation or 'removal at the
launch base.

The research test units v113. be provided as a qualified subsystem in kit form
The research payload kit Ito. 3B has been selected. for 1115; however, certain
experiammts any be deleted without affecting vehicle readiness and reprogrammed
for later vehicles.

The DRP kit for 1115 consists of the following items:

Cammmications Package

Research Component Package

3.	 GRD age

II. .	 University of Illinois Radio Propagation Package

The research T/X transmitter willoperate on the same frequency as the re-
covery capsule 01. The research TM transmitter is interlocked with the
recovery mitten and will not turn on during the recovery pass. Discoverer
research components will be programed by the orbital programmer and will
not require ground commands.

LOCKHEED AIRCRAFT CORPORATION
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DEC 145925-B-15
in5/326

LAUER =BM

Teleaetry Required To Be _Werative At Lomb

Iktaaavirrar Satellite 

1.	 Ageua

Notice ot telemetry required to be operative at lauoab vill be
furnished to the Satellite Test Annex (83Y4 eepaistelp prior to launch.
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APARIDIX A.1

ILION INEff DATA AND PARAWIE121 W01111Aff

DATA AID PARAMPPIR8

tellite
1113
AZT-L
TAB
IMIA
16,207

WI
Payload
Ynel
Oxidiser
Launch Weight 

. • ter
326

-187-1
LOX
123,698 LD

eft
Fuel
Oxidiser
Launch Weight (W/Payload)

Launch
d 4 .VA	 75-3, Pall

172°
1810 29'

Bite	 ..
Azimuth
Pad Azimuth

Orbit
91.0 NV
223 NI-
lie MI
0.043
22.9 TAG/PA88
82.6 MG

.
Period	 •

Apogee
Perigee
liccentricitor
Average Regression Date
Inclination Angle

Downrange Ett.ip

12°N,	 117°W

1

Location
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APP-DU A.2

PIRST STAOR Lit= RVALULT1011 ORETIRIA.

Nominal Tine
Praia Launch (810 	 Ptmation

445925-3-15
11/5/328

T-0	 Vertical liftoff with Agana peyload amid vertical climb
tor appaminately 17 seconds. Sea level thrust
169,000 t 3% /an

T + 2	 Poll about a vertical axis at a roll rate of 0.7300
to	 D10/8110 to a pitch plane asinubh of 172 1310.

T + 15

T + 17	 Pitch-over with a pitch ccnmand rate as follows:
to

T + 130	 Pitch Rites (D10/810)
Tine (so)	 Pica Inertial Reference 

0 to 17	 0
17 to 35	 -0.91614
35 to 70	 4.703.10
70 to 90	 4.914,6
90 to 130	 4.32304
130 to burnopt	 0

149 ± 5

RECD + 9

Min engine cutoff (I®M) with velocity not below
500 7T/830 of nominal wine.

Vernier engine cutoff (1100) 9.0 (+ 0.9) SRC after 11500.
Plight path wale at VICO within 1:614 no of ncedinl
elevation and azimuth.

A-17-6
LOCKHEED AIRCRAFT CORPORATION MISSILES and SPACE DIVISION 
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CU= 132KS LAI= NALIINE1011 =MIA.

Will be released vim aridlable.

Pales AP3 7-8, 9, 10, sad 11 yin be added.
at that

limo 14592 5-s-15
2115/328
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APPEND=

DAC 0R0= MONISORID PARASITISM,

PARAN1
RANGE
IN P810

NONINAL YAWNS
IN MID

Main Liquid Oxygen Tank Pressure 50 33

Main Fuel Tank Pressure 50 28 •

Nitrogen Storage Tank Bottle Pressure 0 - 8000 6000

Nigh Pressure Missile Bottle Pressure 0 - 5000 3000

Vernier Fuel Start Tank Pressure 0 - 1000 6136

Vernier Liquid Oxygen Start Tank 0 -- 1000 646
Pressure

Ingine Regulator Discharge Pressure 0 - 800 646

Liquid. Oxygen Storage Tank Pressure 0 - 150 71

Fuel Storage. Tank Pressure 0 - 150 53

Control Manifold Pressure 0 - 200 135

Transducer 5 vat Supply 0 - 10V 5 v

Hydraulic Return Pressure 0 - 200 80

LOCKHEED AIRCRAFT CORPORATION	

4MT_
MISSILES and SPACE DIVISION •
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APPEEMX A.5
rim mum MORZEOTED PARAMECIUM

75-3-k

Gh.

* Raeder 1

Ch.

Recorder 2 - •	 •

1 as Valve* 2 & 5 1 Morison Sommer Pitch
2 as Valves 1 & 3 2 Horizon Roamer Dal
3 Gas Valves 4 & 6 3 Attitude Roll Gyro

Not Used 4 Attitude T 	 Gyro
5 Not Used 5 Attitude Pitch env

6 Not Used 6 Resolver °alga&

8
ntp nook Tao
Open

7
8

+a- Yaw Servo
+ &	 Pitch Savo

Records' 3

Ch.

1	 UR. luta Tem

2	 VEff. Hell= tere.
VEIL AMA Temp.

Nitrogen temp.
5	 vim Rains T.
6	 Melina Supply Press.
7	 Lip Seal Press.
8	 Val Acid Tank Press.

Recorder

c.

1 Peel Tank Press.
2 Acid Vent Press.
3 Peal Vent Press.

Internal Wirer 03
5 voi lattez7 Voltage
6 +26v Reg.
7-28v Iwit.
8 Luton

Recorder 5

Ch.

1	 LINIZOFP
2	 Puel Vent Umbilical Drop Brent
3	 Acid. Vent Usbilieal Drop Went
4	 P-900 Disconnect Event
5	 Fat] Snifter
6	 Acid. Sniffer
I	 oPen
8	 OP90

1-17-13
LOCKHEED AIRCRAFT CORPORATION

Recorder 6

Ch.

1 An 58
2 A3228

AmEAN
5 An 32
6 me 52
7 ART 49
8 Payload Skin rem

MISSILES and SPACE DIVISION
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LIMO 44592541.15
1115/328

APRS= A.7

BOOM= M3DIVICAUDIR

A.7.1	 Airframe Modifications

AP 1

Al 2

AlP 3 (?PR

AP

Al 5 (PPR 63)

AP 7 (FPR 79)

AT 8

Ay 9 (PPR 115)

Remove the engine work piatfora.

Install Destructor Eat 572611.36.

Ustall Discoverer Satellite adapter.

InstaLl interstage bonding straps.

Modify missile hydraulic power pack structure.

Relocate propellant drip shield..

Paint booster nuMber and place MC enables
on booster.

Place centerline markings on booster.

A.7.2 Propulsion SystaiModifications

PP 1	 Rework turbine exhaust extension duct.

PP 2	 Rework lube oil tank vent line.

PP 3	 'Miry slip connection, fuel start tank
overboard line.

PP 5

PP 6 (PPR 108)

PP 7 (PP21 131)

PP 9 (PPR 145)

PP 11 (PPR 155)

PP 12 (PPR 178)	 Reroute electrical cables end relocate the
heat exchanger flex line support bracket.

A.7.3	 Control WWI Modifications

CB 1 Adjust the gains of the Plight Controller
((NA) to provide proper missile dyneaic
stability.	 •

LOCKHEED AIRCRAFT CORPORATION MISSILES and SPACE DIVISIONSECRET 

Drill hole 1.31 LOX float switch cup 07228711 B).

Modify booster LOX tank pressurisation line.

Rework support bracket to provide support
for flex hose.

Modify MECO circuit (PIP switch vent port).

Install check valve in LOX pressurisation
line.
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APAMMDC A.7 (0OIT'D)

33OBTBR MODLIPICAED/8

CB 2
	

Cat the programer tape for the appropriate
flight plan.

alert= the length of each main actuator
b7 0.140 inch:

CB 6
	

Replace test tape in the programer and re-
place the fOnr fixed pitch program resistors
with "tender( value resistors.

CB 7	 Add a capacitor to the RIG netiorks to re-
duce gyro "restraint" and adjust RIG and
rate tuning networks.

CS 9 On 62)

C8 10 (PPR 179)

CB 11 (MR 181)

CB 12 (PPR 182)

Install •aissile hydraulic relief valve.

licalfy pitch rate loop in flight controller.

Rework actuator potentiometer receptacle.

Modify shaping network to encapsulate.

Blewbrical Etysten Modifications

ZS 2	 Disable the turbine overspeed trip switch.

ZS 3	 Rework the )0100 circuit wiring to permit
engine reset when the Discoverer Booster is
on internal power.

113
	

Rework the VI solo time delay to avoid
transients.

BS 5	 Remove the DECO main engine centering
capability.

Inetall 1100 timer filter network in the
booster DC J-Box.

Change wiring to prevent MO at liftoff.

Rework IM-21. wiring for BM guidance.

ROOM and replace wire splices.

Modify missile gyro spin motor circuits.

Add one cell to 111-1 Battery to provide BTL
voltage requirement.

Es 6 (772 69)

ES 7 (7PR 91)

Is 9 (FPR

BB 10 (IPPR 116)

E8 12 (PPR 148)

BB 111. (PPR 176)



                       

lame 145925-R
1115/389	

45   

APPRIDIZ A.7 (COle'D)  

A.7.5	 Instrumentation at Modifications   

I1 Modify the signal distribution unit in the
AWIMM-3.5 signal conversion package to
&accon odate Rase II and NFL instrumentation.            

install the range safety iiterfnce Plug P-1.

Connect the instrumentatinn kit argon& to the
sissile ground.

Add a coaxial tee to the telemetry antenna
sTatfaL

Modify the isolation amplifier for environm.
mental strengthening.

Install hydraulic system pressure transducer
and associated instrumentation circuitry.

Install one Tardney silver cell battery to
power Range Safety Receiver No. 2.

modify the AIVIIPP-15 telesstry package signal
distribution unit to "cross-strap" internally
all the super-acmmarbated parameters.

Rework pitch and year ocemand instrumentation
AC-Ale demodulator.

Rework range safety battery to add one cell.

Provide VCO calibrations for BM Fit Channel 12.

Modify amplifier demodulators for pitch and yaw
acemends.

Separate 101 No. 1 and VI No. 2 yaw position
parameters.

Develop instrumentation lines to new pickup port.

Revise channel assignments to acefona with
design new lit.

I2

13

4

15

I 7 (!'PR 56)

18

I 9 (PPR 53)

I10 (PPR 75)

I 13. (nit 74)

x 26 (RPR 9k)

12D (nR 98)

I 23 (PPR 13.9)

I 26 (PPR 125)

I 37 (in 162)

LOCKHEED AIRCRAFT CORPORATION
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AMU-	 Inc 4450-B-15
m5/3 28

APPRINDIX

DIROOVERIR BODO= PS

1KRZNAL WEIXR1T BRINCDOWN

Weight	 CCIF
SRL	 (Thor Bta) 

DRY DISCOVER= BOORTBR 6,656

Trapped Propellant 1123

Pressurisation Oas 1119

Unused Lube Oil 52

Residual Propellant 600

	

DIBCOVBRBR 11008TBR ATV 	 BORN=

	

(0.6% Residuals)	 WITtr	 525.3

Vernier Propellant Burned 	 75

WOW= AT MIN "MGR 1GZSOUT

	

(o.6.% Residuals)	 Car	 526.6

	

Propellant Burned	 99,002

Fuel 	 32,029

	

Liquid Oxygen 	 66,973

Pressurisation MIA Overboard. 	 121.

Vernier Propellant Overboard.	 118

Lube 011 Used

	

107,41	 1124.0IMO,"



--S-EgftEr

APPEND= A.9

BOOM% 9211.11SERT acizooza

nec 445925-8-15
3.1.15/328

•

210 Channel 14	 Min 1188LC	 ffi Deviation ± 7.201*

Gossattabor Speed 5 BPS Center Fret-22 KC Segments 30

•
. Parameter Range

3.4-2
4-1 Transdncer;Regaitid 5 Volt Supply * o to 5 v

1 exl'	 Rate + 2 Di14/8=
14-3 Roll Rate * T. 2 LE0/810
14-4 Aydraulio Supply 2ressure 0 to 3,500 2811
111-5 Tam Bate * + 2 DD3/8110
14-6 Roll Rate * V 2 DOVE=
14-7 Actuator Potentiometer Positive * • 3 to 30 V
14-8 Yes Rate *	 • + 2 DIG/SEC
14-9 Roll Rabe *	 ' ; .2 MARC
14-10 Actuator Potentiometer Balance * U to 5 v
14-11 Dar Rate *	 ' + 2 1110/880
X

32
13

Roll Rate *	 . 	.
input sunuir foiiii;a1SET

71: 2 D@/SRC
Igo to 36 V

14-14 Yaw Rate iv	 . + 2 322/21c
14-15 Roll Rate * 11. 2 =WM
11I-16 WO Sulg07 Voltage of WM Seib ii to 20 V
14-17 Yam Rabe * + 2 nitoi-pc
14-18 Roll Rate * "'+' 2 M/EIRC

' 14-19 itydraulic Rate= Pressure 0 to 200 MIA
14-2o Tax Rate *
3.4-23. Roll. Rate *	 -

ti. 2 Dlieszc

14-22 Actuator Potentiometer Positive * 0 to 30 V
14-3
14-2

2
4

Dar Rate *	 .. ...	 .
Roll Rabe *

+ 2
1- 2 WEIA

14-25 Actuator Potentiometer Delence * • 0 to 5 V
14-26
14-27

Tax Rabe *
BP4,111te *	

	 _ + 2 DA Ire
2

14-28
14- 29
 _. Fs v

5
14-3o Pressing Signal 5 v

See last page of this table far footnotes.

A-17-28.  
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APPENDIX A.9 (CONT'D.)

	

.•	 •	 ••	 •	 ...

3B10 Channel 15	 ...., Al AMC Assignments	 Deviation + 7.20*	 .

.
Speed 10 BPS	 Center ` 	 EC	 Comutetor Begments 30

Segment No. Paoc'apetam Bang.

•
15-1 WY Pump Inlet Temperature -300 to -275 DEG F
15-2 Fuel Pt 	 Inlet Pressure * 0 to 200 PBIA

Ttuttine Inlet Temperature 0 to 1,500 DEG F1A.-i
V/ No. 2 japker Pressure * 0 to 500 PBIA

15-5 TurbopumiSpeed • 0	 8,000 zasito
15-6 Gas Gen. LOX 3:Qatar PiasSure 0 to 800 MIA
15-T

a

Pitch Babe
Yaw Ccaamend *

+ 2 71/10/MC
--i:	 .5 DIOBEC3

-;	 .3 DiG/
/

BEc15
15

-9 Pitch Coltman&*
15-10 Boll Attitude Error	 •	 . -+- 4 DEG
15-11 Dos Attitude Error + b. as
15-12 Pitch Attitude Error T. li. 132a
15-13 VI No. 1 Yaw Position :720 DEG to -6 DIG

VN No. 2 Yaw Position 46 DEO to +20 DEG
15-15 Turboptam Speed *	 •	 . 0 to 8•0001351
15-36 Win Enema Pitch Position + 2 MG

X
4 Main Engine Yaw Position	 ;*: + 2 DEG
la Fuel Tank Top Pressure 	 ,. V to 50 Pen

25-19 VI Bo. 2 Chamber Presume * 0 to 500 MIA
15-20 VI No. 2 Pitch/Boll Position	 . + 20 DEO
15-21 VI No. 1. Pitch/Boll Position T- 20 no
15-22 Automatic Gain Control (BTL) 3 to 5 v
15-23 , fax Command *	 — ..... ..._.. + 3.5 DIG/sac
25-24 ; Pitch Ccemand *	 .: + 3.5 DaWaitc
15-25 TuttoPullP Speed *	 : 3 to 8,000 nu
15-26 Instrumentation Ground. * 0 V
15-27 Ccabrol..Xavnter Phase A, 400-CPO Voltage 113 to 117 V
15-28 Tranaducerrregulated 5 V Bupp1y * 0 to 5 V
15-29 .Framing Signal 5 V
15-30 Fluming Siva 5 V
_	 .

See last page of this table for footnotes.
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APPENDIX A.9 (corm.)

,
RON
um

Channel

Center
Freq.
(IC)

ma 	 CT NO. 1

Bangs
. 	-

......• -

Parameter

9 3.9 Eitigine" Seagon Axis3. Accelernticti + 3.5 0 to -3 g
3.0 5.4 E,th'Sngine Chamber Pressure	 . 400 to • 00 MIA

(cloie-couploar-

11 7.35 Negnetron Current (P/fL) 0 to 100%
12 10.5 Combined Ø/1. Comm& .0 to 5 v
13 14.5 Sequence:

Pue3. Float Switch .1141*

LOX Float Switch *es
MO. *MI
V300 MI*

14 22.0 PAVAN ' •
15 30.0 PAN/it

•. ,74.4

wpm
11110

Memel
**

Center
Freq.
(IC)

TEMP= X= NO. 2

BangsParenster

...- - -.	 •

9
10

3.9
5.4 !

Transition Section Axial Acceleration
Center Section Axial Acceleration

+ ie..
+	 G

11 7.35 Main Engine Chamber Pressure 	 . ii to .800 RUA
(Close-Coupled)

32 10.5 Fuel Pine Inlet Pressure * 0 to 200 MIA
(Clase-Compled)	 .	 •

13 \14.5 .	 LOX Pump InlArb Pressure 0 to 200 MIA •
(Close-Coupled) .•	 .-	 ...	 .

14 22.0 LOX Injector Pressure 600 to 800 MA.
(Close-Coupled)

15 30.0 LOX Tank Bottas Pressure 0 to 100 PRA
(Close-Coupled)

. ,

A 0 - 100 transducer has been authorised for the flight. If it is not
available, the specified 0- 200 transducer vill be Installed.

See lest page of table for footnotes.
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SECRET MC 101.5925-B-15
1115/328

APPRRDIX A.9 (001IT'D.)

. .

3.00-PPS, 17-Bit Binery-Ooded Timing, Modulated on 1 IC

2 1-PPS, 17-Bit, Binerp-Coded Timing, Modulated on 1 XV,
17-X0 Speedlock

3 Receiver Mo. 3., 50-IC pow and Flutter (Video No. 1 Primary)
for Telemetry Kit Bo. 1.

li. Receiver No. 2, 50-RD we ea Flutter (Video No. 2 Primary)
for Telemetry Kit Bo. 2

5 Receiver No. 3, 50-a Wow and nutter (Video No. 3. Second-
ary') for Telemetry Kit No. 1

6 Receiver No. 14, 50-XC War and Flutter (Video No. 2 Second-
ary) for Telemetry Kit No. 2

7 1-1C0 modulated Liftoff Signal., *00 No. 3.(5.4 XC), Apc
No . 2 (10 .5 NO, Mc No . 3 (22 KC), Voice (30 KC)

NOTE:	 All Discoverer booster magnetic tapes shall be retained
for six months after the recording date.

Footnotes

* 'Wired on duplicate channels to increase statistical probability
of data return.

** The artandard deviation for . IRIG chennels is ±7.5%. Subcarrier
vscillators within the M/DVD-15 telemetry set are designed.
with a nominal deviation of -11.2% from the standard MO center
frequency.

,N4141. Events will be indicated: Fuel Float &ditch, 40%4 LOX Float
Switch, 20%; M600, 10%; VICO, 5%.
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