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An extensive Appendix A Tab is required for Discoverer XII to cover the
major changes that resulced from the decision to fly & disgnostic capsule
and increase the detection capability of the Recovery Force. Some infor-
mation contained in this basic text may be revised in Appendix A to re-
flect operationa! 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 snd post-recovery opera-
tions sections have not been included in this basic text. This bas been
done because the Recovery Force configuration for subsequent flights may
be revised again as sigpificant new data are obcained.
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_ This Discoverer System Test Directive (STD) has been prepared by LMSD
Satellite Systems Operations Planning for the System Test Working Group
a8 a requirement of Coatract AF 04(647)-558. Comments should be directed
to the System Test Working Group.

The firse 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 previously published basic STD macerial. All of the
information and direction contained in chis revised document are effective as
of 20 May 1960. '

. Appendix A is made up of Tab sections which are prepared separately for
each flight. Information contsined 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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KTS Kodiak Tracking Station KODI
STC Satellite Test Center ' ISTC
HCC ~ Hawaii Control Center ‘ HICK
HTS Hawsii Tracking Stacion HAWA
NTS Pt. Mugu Tracking Station NUGU
PAC Palo Alto Computer PALO
T/M Ship Telemetry Ship o '
vCC Vandenberg Control Center VAFB
VTS ‘ Vandenberg Tracking Station COOK
. Miscellonsous
cv . Continuous Wave'
D/F Direction Finder
DTO Detailed Test Objectives
ETPD Estimated Time of Parachute Deployment
ETA Estimated Time of Arrival '
ETT Estimated Time to Track
FTD Flight Test Directive
GNT , Greenwich Mean Time
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ss/D Subsystem D
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VERLORT Very Long Range Teacker
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SECTION 1
INTRODUCTION

1.1 APPLICATION

The Discoverer Sysfem 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 5ppondicé-‘ 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 appéoprhte vehicle num-
.ber. The appendices will be issued chronologically at least 30 days priox
to each prograrhmed 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 Test Center (STC) and is to be implemented as |
a directive upon the initiation of applicable test operations. It provides

& general description of the overall flight program with specific directions
for tracking, 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:

a. Configuration of the Discoverer System tracking, command,
' control, and communications network

b. Sequence and format of responsibilities and cognizance during
system countdown
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c. Tracking statibn prelaunch preparations

d. Mode of operation of Vandenberg AFB Tracking Station (VTS)
and Mugu Tracking Station (MTS) equipment during the launch
phase

e. Emergency procedures and alternate modes of operat:on
for the launch phase as necessitated by equipment malfunctions

f. Format and sequence for transmitting real-time exit data

8. Mode of operation of equipment for orbital acquisition and
tracking

h. 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 operations 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 Fligt 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.
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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.

1-3
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SECTION 2
PLIGHT INFORMATION

2.1 OBJECTIVES

- The primary oi:jectives of the Discoverer System flights will be the demon-
stration of orbit capability, 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 (Agena 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 subltiﬁzte dhgnostic 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 Append.{x 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 Diacoverer Program IIA. The Dis-
coverer Vehicle will complete its roll program to the desired launch azi-
mu.fh 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. v

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 timeés 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 compufer operator will disable

thn 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 §8/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 A2-1 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 pz;e-
sented in Table A2-2. .

2-2
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2.4 ORBIT OPER.ATIONS PROGRAMMING

" 2.4.1 Orbit operafiona are programmed primarily by the orbital program-
mer. This programmer operates from a prepunched tape program to turn
on the radar beacon tranlpohder and telemetry transmitting equipment with~
in pouible 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 l;aal. the orbital
programmer restarts the S§/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. Commands 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 pro;i'axn 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 £10 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 frequ.éncy 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 provi&ing 99 steps. Each step
varies the progfammer 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 synchronoui 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 programmer and displayed in nixie lights on the com-
mand console. The period setting can be determinedlin 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 on the tape, and will remain clutched in until reset dirable. T:ang-
mission of Command 3, reset, at any time while the disc is clutched in, will
rotate the disc to its index position and, through the gear train, wlll.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. itiation 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 pahel.

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-
tratés 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 will'be. equipped with an alternate re-entry
initiation circuit which will prbvide 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
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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 direction of the switch it will be in either the increase
or decrease position which will affect the programmer period
correspondingly.

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 i{s 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.

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.

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:

a. 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, 2 nominal
ground command will be sent to provide a more accurate delay
than the nominal airborne delay.

b. 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
grogrammer hold of the 8S/D timer. Failure to send Command

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:

a. 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 Passes 16 and 17,

b. Command 6 (normal re-entry) 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. If neither Command 5 nor 6 is sent. normal re-entry
will occur on Pass 17, o ‘
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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.

2-9
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SECTION 3
CONFIGURATION

3.1 GROUND SYSTEM INFORMATION

3.1.1 The operational structure is headed by the Satellite Test 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 ephemerin. is sue acquisition data to tracking stations for subsequent
passes, and predict the recovery area.

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

a. 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)

b. Vandenberg Tracking Station (VTS), location 34° 47' 23" N
latitude, 120° 30° 15"Wlongitude. Vandenberg AFB, Cali-
fornia

c. Vandenberg Au:d.ns Track:lng Station (Mug‘u Tracking
Station, MTS), 34° 6' 40" N latitude, 119° 17' 23" W longitude,
Pt. Mugu NAS, California

d. Kodiak Tracking Station (KTS), 57° 35' 54" N latitude,
152° 10' 33" W longitude, Kodiak Island, Alaska

e. Hawaii Tracking Station (HTS), 21° 34' 11" N latitude,
158° 18' 52" W longitude, Oahu Island, Hawaii |

f. Hawaii Control Center, Hickam AFB, Oahu Island, Hawaii

g- Downrange Telemetry Ship -- for location on a given operation
see Table A2-1 of Appendix A.

h. Re-entry Telemetry Ship -~ for location on a given operation
see Table A2-1 of Appendix A
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3,2 SATELLITE TEST CENTER (STC)

3,2.1 The STC will be provided with the following equipment:
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a. - Communication console with switches for alternate voice/
" 100-wpm teletype (TT) circuits, with voice conference

provisions

b. Ampex tape recorder for recording all voice communications
c. Sixty-wpm teletype equipment, including encrypting and

monitor equipment

d. 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

e. 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 approximte the

orbit for following passes

"f. 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
presented in the observation room

also be

g 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 VAFBo

will be equipped as the communications and command link between the STC

and each of the following launch stations:

a. Blockhouse

b. Vandenberg Tracking Station

c. Mugu Tracking Station (Vandenberg Auxxliu-y)
d. Downrange Telemetry Ship

e. Re-entry Telemetry Ship

f. VAFB Range Safety Office

g. PMR Control (through MTS voice link)

h. Optical Tracking Sites

3-2
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3.3.2 Th.e VCC will have the following equipinent to perfdrrh its control
functions:

a. Communications control console

b. Termination equipment for 60-wpm teletype (with secure
capability)

c. Communications switchboardb
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: '

a, VERLORT radar

b. TLM-18 self-tracking antenna for telemetry and Doppler
range signals (VTS and HTS only)

c. Tri-helix antenna for telemetry and Doppler range signals
d. Mark 51 optical tracker (VTS only)
. e. Master timing system referenced to WWYV
f. Reeves orbit computer ‘
g. Acquisition programmer
h. Telemetry signal recording equipment

i. Decommutation equipment for real-time presentation of
commutated telemetry data

j. Dual-arm vertical plotboards (three at VTS, two (each) at
HTS and MTS, one at KTS) for presentation of tracking
coordinates

k. 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 equip:heht
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

LOCKHEED AIRCRAFT CORPORATION —S-EC-R—ET—- MISSILES ond SPACE DIVISION




—SECRET- LusD-si572

Revised Page
20 May 1960

3.4.2 Functional capabilities of the tracking station configurations will

include:

a. Radar digital data recording on punched teletype tape in
normal binary code format

b. Plotboard presentation of radar analog data in XY and YZ,
coordinated with time marks (X east, Y north, Z vertical)

c. Doppler data frequency recording on punched teletype tape
in binary code format

d. Telemetry data recording on magnetic tape

e. 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
igunition and cutoff (by combustion chamber pressure or longi-
tudmel acceleration data)

f. Politioning of all antennas toward the predicted eatellite
position until acquisition by means of the acquisition pro-
grammer and the acquisition data provided by the computer
at Palo Alto

g- Carry-over capability during temporary loss of tracking by v
the Reeves computer (orbit tracking) ‘

h. 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. ’

i. Capability of inter-slaving antennas on each station and, in
the case of VTS and MTS, interstation antenna slaving functions

" J.  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-wpm 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 nomina.l
commands as a backup to the guidance computer.
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. 3.5 RE-ENTRY TELEMETRY SHIP (PVT, JOE E, MANN)

3.5.1 The Re-entry Telemetry Ship equipment will include:

- a. Two tri-helix and one single-helix antenna
b. Complete analog FM/FM ground station
¢. Two tape recorders for T/M data
d. 88B radio for ship~to-shore communication
e. UHF radio for ship-to-aircraft communication
f. Equipment for air pickup of magnetic tape data
g- Doppler data receiving and recording equipment
h. 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:

. a. Two single-helix antennas

b. T/M receiving equipment

c. Two tape recorders for T/M data

d. SSB radio for ship-to- VCC communication

e. UHF radio for lhi_p-to-a.i:rcra.ﬂ: communication
f. Equipment for air pick-up of magnetic tape data
g. Doppler data receiving and recording equipment
h. Teletype equipment '

i. Two 6-pen recorda_i-c

3.7 HAWAIIAN CONTROL CENTER (HCC) AND RECOVERY FORCE.

3.7.1 The HCC at Hickam 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 Controller ‘
will be pro.vide‘d by the LMSD Recovery Test Director.

3.7.2 The basic -Recbvey Forcefor 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. Ex;dur'a.nce stated for the air elements is

 the flight time available for performing recovery and search operations.
Reacovery Force elements are:

a. 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.

b. Nine C-119 aircraft equipped with Model 80C air pick-up
equipment and a é4-degree forward sector coverage direction-
finder (D/F) system to home on the capsule beacon. By using
. their auxiliary fuel tanks the C-119J aircraft can travel a ‘
: distance of 2240 nm at 160 knots true airspeed with a result-
* ant endurance of approximately 14, 0 hours.

c. Two WV-2 aircraft (if available) with frequency interference
control (FIC) equipment, D/F equipment, and telemetry re-
ceiving and recording equipment. Range of the WV-2 is

i . approximately 2300 nm at 190 knots true airspeed with an

3 : - endurance of approximately 12. 0 hours.

d. 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 nm (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 belicopters 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. '
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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 Phg, 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 specified in Appendix A for that

flight. “ae - . , .. C e e

3.7
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. Satellite transponder receiver v 2850 mc
Satellite transponder transmitter 2920 mc
Satellite tolemete—r tranamitter - 237.8 mc
Satellite C-W acquisition transmitter 232.4 mc~

Recovery capsule telemeter transmitter 228.2 mc
Recovery capsule acquisition transmitter 235 mc ks 12 me
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SECTION 4
PRELAUNCH 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, MD—“S47Z. in accordance with System
Checkout Plan, LLMSD-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 rechearsal in-
volving all stations will provide a comprehensive :eadh;eu 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 apecific

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 it‘signiﬁcant, T-2 minutes or T-2 seconds is used with the unit in

all cagses. ETPD is used in the same manner as T, but references the esti-
mated time of parachute deployment rather than launch time.

4-1
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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 volﬁge 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 rehy
from the LMSD Data Evaluation Area (DEA) at the Palo Alto Computer Center
(PAC) to Project Space ’I‘rack

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
System 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 minimize 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:

a. Weather

b. Range and Support

c. Instrumentation -

d. S'yltgms Communications

e. Tracking Station and T/M Ship Readiness
f. 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:

LOCKHEED AIRCRAFT CORPORATION % : : MISSILES end SPACE DIVISION
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Toble 4-1
Pll!l.MlNﬂl SYSTEM COUNTDO'N'

DAY

OPERATIONS

X-6

X-5

X-4

X.3

1. Dreas rehecrsal {if deemed necessary by the STC)

1. Cormrect difficulties axperienced in earlier countdown opomﬁens

1. System checkout and flight communications simulation

2. Re-entry telemetry ship enroute fo station

a. Dally communication schedule for T/M ship and FCC from sciling time to
T-24 hours
1830 GMT ~ Equipment status report
2300 GMT = Positien, weather, ond squipment status report

b. Datly communication schedule for T/M ship and KTS or HCC (whichever is
closer) from salling time 10 T-24 hours
1800 GMT ~ Equipment status report
2330 GMT — Position, weather, and equipment stotus report

3. Tracking equipment checkout

. PAC tronsmits ocquisition program and/or messoge fo all stations.
b. &mbnsmmbtqdmrdmdmdoh lnblnﬂry code format on
teletype tape
c. Stations transmit trocking data fo PAC for comporison with eriginal progrom
1. Alreraft flyby at constant heading, airspeed, and altitude at 6 miles from
mracking stotion

o. Stations record and reportrange, azimuth, elevation, and system time at
acquisition, acquisition +40 seconds, midpoint of track, 40 seconds before
fade point, ond fode point

b. Stations transmit trocking data to PAC for evalvation

2. Downrange telsmetry ship deports for station

a. Daily communication schodulo for T/M slnip ond VCC from salling time
to T- 24 hours.
1630 GMT - Equipment stotys report
2230 GMT ~ Position, weather, end equipment status report

o. Launch simulation
b. Orbit pass simulation

d ThSTC-qddnﬁkmwunnnny,anymmwhmnhrumls ’
being demenstrated

by concmrent operations.

4-4
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 Teble 4-1 (contioued)
DAY . OPERATIONS
X2 1. PAC transmits actual command, acquisition message, md program

a. All stotions acknowledge receipt and run prepiot
2. VCC submits weather forecast for VAFB and T/M ship at T+ 48 hours _

X-1 1. VCC tronsmits weather forecasts for VAFB and T/M ship area ot T-24, T-12, T-6,
and T-2 hours to STC

2. HCC transmits weather forecasts for HTS and recovery orea ot T-24, T-12, T-6, and
T-2 hows to STC

3. Downrange T/M ship reports posmou. weather, and equipment status to VCC ot
T-24, T-20.5, T-15.5, T-12, and T-6 hours.

4. Re-entry T/M Ship reports position, weather, and equipment status at:
a. T.20, T-14.5, T-11.5, and T-3.5 hours o VCC '
. by T-19.5, T-6, T-3, and T-0.5 howrs to KTS or HCC (whichever is closer)

X 1. Boresight ut VTS and MTS. Transmit data 10 STC

2. PAC tronsmits acquisition progrom %o sach stotion
o. Stations run preplot ond transmit trocking data to PAC

3. All stations report readiness to STC by T-20 minutes
*4. VTS monitors r-f output from Jaunch pad from T-15 minutes until launch

5. 1000-cps Jift-off tone transmitted to vcc. STC, ond oll stations

6. Siations note system time of lounch and obtain time verification from STC
for use in timer odjustment calculations

4-5
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, R . Critical Surface Wind .
Condition of Discoverer Vehicle (Includiwts)

Launcher erect
Fueled or unfueled, vehicle
clamped with three bolts in
base of vehicle ' 75 knots

Launcher retracted
Fueled, all bolts and clamps
removed 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 8TC.

b. Recovery Area

Element ) Critical Condition .
(1) Precipitation Continuous
{2) Visibility 10 miles _
(3) Cloud coverage 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
' diminished above sea state 4,
and helicopters in wind in ex-
cess of 15 mph.

c. _Other Facilities. Weather conditions must permit satisfactory

. opseration 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:

{1) At VTS, during launch, the surface wind limitation is
50 knots unless the tri-helix antenna is inoperative. If this
antenna is inoperative, the wind limitatxon is reduced to
35 knots.

(2) Visibility iaquired for boresight operations at ground sta-
tions is 300 feet.

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

»
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4.3.4 Range and Support

Range and support considerations are given in Appendix A; Table .A:Z-l .
Nominal Flight Planning 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:

a. Voice or 60-wpm teletype to VCC
b. Voice or 60-wpm teletype to VTS
c. Voice or 60-wpm teletype to MTS
~ d. 100-wpm teletype or 60~-wpm teletype between MTS and PAC
e. Voice to KTS
f. 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 ihip
will be maintained during countdown. If loss of communications is expe-
rienced, MT5 will monitor the HF radio signal and relay pertinent informa-
tion to the ship through PMR.

4. 3.6._4 APL Communications. l.oss of the direct communication link be-
tween DEA and Project Space Track will not be'cause for abort of launch,

4-7
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4.3.7 Tracking Station and Telemetry Ship Readiness

4.3.7.1 All Discoverer Tracking Station equipment must be in operable con-

dition except as follows:

a‘
b'
c.

d.
e.

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 TL.M-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.

_ Doppler receiving, recording and data transmission equipment

failure is allowable at any station.

4.3.7.2 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 ahip to provide a telemetry receiving and recording

capability.

4.3.8 Recovery Force Rea.diness

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,

a.
b.

c.

3 RC-121] radar aircraft
7 C-119J recovery aircraft
2 surface ships,

4-8
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4.3,8.2 Surface ships must be within four hours of assigned station location
at '1‘ = 0. ‘

4, 3.9 Satellite 'Ife-t Center Readiness

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

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

LOCKHEED AIRCRAFT CORPORATION 'S'E'GRET MISSILES end SPACE DIVISION

R ',i‘. . . o L - e m’




_S_EG_R_E;F___ ' LMSD-445720
' : Revised Page

20 May 1960

SECTION 5
LAUNCH OPERATIONS

5.1 GENERAL

8.1.1 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 A5-1. During the
launch phase, the £oliowing operations will occur: .

| a, Liftoff 1000-cps tone and voice verification of liftoff by LMSD

Launch Conductor
b. Tracking by VTS and MTS to extent of range

c. Determination of required second stage time-to-fire correcﬁon
command and velocity-to-be-gained adjustment command by
MTS

d. Issuance of time-to-fire correction command and velocity-to-be-
gained adjustment command by MTS

e. Recording of T/M data by VTS, MTS.‘ and Downrange T/M Ship

f. Real-time readout of significant telemetered data by VTS, MTS,
. and Downrange T/M Ship (see Table A8-1)

g. Reports by MTS, VTS, and Downrange T/M Ship of the system
time at which significant events occurred (see Table 5-1)

h. Transmission of launch trajectory data from VTS and MTS to
the Palo Alto Computer (PAC)

i, Calculation of ephemeria and correction of nominal acquisjtion
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
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Teble 5-1 |
LIFT-OFF COMMENTARY
TIME STATION : EVENT
(s2C) :
T=0 VTS 1. Roport system time of lifroff
2, Relay any availeble visual doto ‘
3, Continue commentory ofndwmekonplotburdflruph
octive phase
T+50 MTS Ammhck-onadqulmdmd
Te+164 VTS Announce passive trock
T+175 MTS 1. Report system time of MECO
2. Assume rador trock commentary end continue until fade
T+100 MTS Announce seporation, If avalicble
T+190 V1§ Vorify system times of MECO and VECO
T+223 MTS Report Command 5 initiatien
T+2l2 MTS Report Command & initiation .
T+270: MTS Report system time of Discoverer Satellite ignition
| T+29%0 A4 1] Verify system time of Discoverer Satellite ignition '
1 T+320 MTS 1. Announce mode of Commonds 5 ond 6 determination
2. Report system time of Commands 5 ond 6 initiation
3. Report system time of Commands 5 and 6 termination
4. Report time duration for Commands 5 and 6
T+385: |- MTS Report system time of Discoverer Sotellite burnout
T+395+ vTs Vorify system time of Discoverer Satellite burnout
FADE VTS ond MTS Report system time of equipment fode
T+420 VTS 1. Reportorbital programmer period and position of increase/
: decrease switch
2. Report position of payload function selector
T+ 440 MTS Verify above data
T+800 yccC 1. Relay T/M ship reak-time dan as follows:
a. System time of engine burnout
b. Orbital progrommer period
c. Position of increase/decrease switch
d. System time of acquisition
o. System time of fode
f. Comments
2. Transmit the T/M ship data over the 60-wpm TT
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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 VTS or MTS loses
communications with the STC during the launch phase, the remaining station
‘will report all listed items of information available. '

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 8S/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 SS/D timer at booster
separa.tidn 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 T/M 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. '

LOCKHEED AIRCRAFT CORPORATION _ SEGR E l MISSILES ond SPACE D(VlSlON




SECGRET- © LMSD-445720
. ' Revisaed Page
*20 May 1960

\

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 cornmunications 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, LMSD-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 antenns will as-
sume this function at T + 100 seconds when parallel errors are sufficiently
reduced and multipath and signal reflection interferences have 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
VAFB range safety MPS-19 radars (one active and one passive) will be shut
down at T + 164 seconds. Fine PRF 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 a side 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.. TI.M-18 and Doppler data will be transmitted when directed by the
STC.

5.3.6 All telemetry data will be recorded on magnetic tape. S{gnificaﬁt ’
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

5-5
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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 authorized 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 tricking 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 aﬂect operations significantly at the station during launch.

5-6
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5.3.8.4 Loss of Communications. Loss 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, VTS will
maintain passive radar tracking status, recording telemetry and Doppler

~ data as long as track can be maintained.

5.4 POINT 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, depehding on equipx_nent 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 synchronize 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 agimuth and 45 degrees in elevation will be made
at the earliest possible time before T + 90 seconds to establish tracking on
the main antenna lobe. Active tr'a.cldng will be accomplished as soon as
lock-on is established with dau.'being punched on the data tape. Radar
tracldng data will be transmitted irnmediately 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. Signiﬂcant
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 ée‘evea guidance com-
puter system by sampling and evaluating launch tracking data at two pre-
determined points. The time-to-fire correction command will be transmitted

5-7
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automatically through the vehicle command panel and will be initiated on
Command Chamnel 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 encodgr'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
sent.

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 finalized weight data by
the design group. ' v .

LOCKHEED AIRCRAFT CORPORATION ~_S-EG-R-H‘ MISSILES end SPACE DIVISION

indibnamaitidy e = et ARG




-SECRET LMSD-445720

Revised Page
20 May 1960

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 £ollow the
general procedures outlinéd 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 (oxr a manual plot, if necuu-iy) will be provided on the plotboard for
comparison with the actual tracking data during the launch phase. This plot
will be used as 2 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 utilized 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 & 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 VGC,
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 trajectofy approximately 1150 nm 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
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change will be require&. 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
neceuiry to maintain steerage. A heading (Table A2-1) which will align the
ship on the projected vehicle irajectory will be used to provide a relative an-
tenna azimuth of zero degree for nominal acquisition, unless the sea condi-
tion necessitates a different huding to minimize 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 8 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
S5-degres elevation and other tracking information pertinent to tracking by
the Downrange Telemetry Ship is shown in Figure A5-2 and explained in
Appendix A. o

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 (d4-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.

5-10 -
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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 11th
Naval District of the scheduled launch date, and o'buin 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 stan*rd Air Force progedures through McClellan Overseas Airways, and
t . . ) . «
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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 utilized.

5.7 PALO ALTO COMPUTER (PAC)

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

a. Receive time-event alphanumeric messages via 60-wpm teletype

b. Receive radar, TLM-18 tracker, and Doppler range-tracking
data

c. Enter data into the 1103AF computer program and perform
necessary calculations

d. Advise STC of abnormal operations

e. Prepare and transmit acquisition messages to stations in alpha-
numeric form, including command instructions ‘

f. Prepare and transmit acquilltion programs providing predicted
trajectory data

g. Provide STC with plot data and operational information.

5.7.2 The computer oper#torl 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. '

5-12
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SECTION 6
ORBIT OPERATIONS

6.1 NOMINAL ORBIT SCHEDULE

6.1.1 A nominal orbit schedule is listed in Table Ab-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. Acquiuitidn 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 'uttin'gl of all switches and control
adjustments, and readiness of recording equipment. A final boresight
‘check will be made on the radar and teletype tipe heédings 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 Cartesian 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 prepl_ot of the program will be made to verify that a

6-1
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reasbnﬁble_' program has been transmitted. The program tape will be re-
wound and readied to start ETA=0. Orbit computer parameters will be sget
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-
visor 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 preposi-

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: ‘

a. If sufficient data are known to predict the orbital plane of the
vehicle, an orbital plane search of 232.4 mc will be directed.
The STC will provide the necessary search coordinates.

b. If hlufﬂcient 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 mc. 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 ’
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" is used in search for either. However, loss of the C-W beacon will make
acquisition in the "lost bird" situation maore 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 allowthe equip-
ment to be placed in operation immediately for command functions and data
i-ecording 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
Resves 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 zero, 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 ridi.r. and recorded data are returned to the computer
for evaluation. Considerations of time available and pi.st 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
commands and specify the times at which the commands should be sent.

6.4.2 Variations in launch pin.ue performance of both Discoverer Booster
{(Thor) and Discoverer Satellite (Agena) vehic'léa_ may cause the i.ctual

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:

a. 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.

b. 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

6-5
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the elapsed time from reset command at 60° 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 caiibration 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-
grammed to occur at 60° N latitude when reset is planned for KTS, at 29° '
N latitude for HTS, at 30° N latitude for northbound passes over VTS, and

at 40° N latitude for southbound passes over VIS. 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 immediafely 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 command 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 from 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 telematry data, the STC will direct orbital
programmer period changes and resst commands based on past history of
commands, assuming that all commands are received. Turn-on and turn-
off data from prcﬁoul 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 8TC direction only.

6.4.7 Transmission of Commands 5 and 6 will be by 8TC direction only.
The STC may direct transmission of Command 6 on Passes 10, 15, 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 1ati-
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 r¢-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. {6 17 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 decommutated, 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 decommutator ''out-of-sync*"
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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,

~ Commands are verified by the following combinations:

, ..Tone
Command Action Yerifications
1 Increasé /Decrease (change direc- Aand B
tion)
2 Step {adjust period) Band C
3 Reset (shift program tape) Aand D
4 Payload Function . Aand C
5 Time-to-Fire Correction : B and D
Exit l-_s- Velocity-to-be-Gained Correction Cand D
' Alternate Re-entry Band D
Orbit E Normal Re-entry Cand D ‘

6.4.9 The primary verification of Commands 1 through 4 will be i:rovided
by transmission of four frequencies on continuous Channel 11 as follows:

Command Frequency (cps
1 (tones A and B) | 183- -
2 (tones B and C) 244
3 (tones A and D) 293
4 (tones A and C) A 400

Command verification lights on the command console will be energizéd when
the proper frequencies are received on Channel 11.

6.5 EMERGENCY PROCEDURES

6.5.1 It is important that whenever po'ssi‘ble the STC shall direct the course
of action followed in any emergency conditibn in order to maintain overall ‘
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system coordination. In the event of complete loss of communications, how- '
ever, certain emergency operitions 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:

a. Acquisition of the vehicle during the pass

b. 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 passses, the tracking information received by the station on
earlier passes will provide 'appro:dmate 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 mamner
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:

6-9
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a. Posiﬁon of the increase/decrease switch verified by T/M data
b. Existing timer period verified by T/M data

c. Required timer period based on calculations made from track-
ing data that.are 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:
a. If the reset monitor signal is observed at acquisition and ahead
'~ of the reset latitude, command reset immediately. Repeat the

reset command at the specified latitude and make compenutmg
programmer adjustments at this time.

b. If the reset monitor signal comes on after acquisition and before
the reset latitude, tranamit the reset command at the reset
latitude. Compensating programmer adjustments may be made
at this time, '

“¢. 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 a.cquisitmn 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 in 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 : G
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maintained throughout the active tracking period with switchover to data
transmission immediately after tracking is 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:

a. Asquinition .
b. Reset monitor signal

c. The 65°, 25°, and the station latitude crosesings on Pass 18,
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-
nerﬁng 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:

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

b. Reset monitor signal initiation and termination (system time)

c¢. Position of increase/decrease switch from telemetry data

d, Commands transmitted

e. Command verifications received

f. Change in programmer settmgs asa result of commands sent

g. Position of re-entry selector

h. 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
cormmmand summary giving commands transmitted, verifications received,
time of crossing, Reeves orbital parameters, and a Doppler'calibration
report. Format and procedures for these repbrtl 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 ﬂightl, it may be used south of Hawaii to provide teleinetry
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 bours 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 PMR 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
measages, track the satellite to the maximum 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.
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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 stheduled 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 récovery by specially equipped-aircrait.

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 i'ecovery 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 _S_g;_nggg

Operating Procedures for the Hawaiian Control Center, LMSD-418613/61-45,

and the Recovery Test Directive, LMSD-90270. Recovery capsule disposi-
tion instructions are provided by the current AFBMD Implementation Plan.
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7. 1.4 Deviations of detailed procedures from general procedures contaiged
herein must have the approval of the STC.

7.2 ESTIMATED TIME OF PARACHUTE DEPLOYMENT (ETFD)

7.2.1 The estimated time of parachute deployment {(ETPD) is nomino.uy
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. Rae-
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:

a. Aircraft
b. All radar (airborne and shipborne)
¢. VHF/HF radios (airborne and shipborne)
d. Beacon recsivers (airborne and shipborne)
. Navigation equipment (airborne and shipborne)
f. 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
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from the recovery area as ducribo_d in the Ninth Weather Group Mission

Directive for Reconnaissance Support of Project 1171, dated 14 November
1958, and subsequent addenda. The recovery ships will report to Flest
Weather Gentral. The Haiti Victory submits Rawinsondes at 0000 and 1200
hours GMT daily. The Haiti Victory and the Dalton Victdry submit surface
observations svery 3 hours commencing at 1200 GMT. '

7. 3.4 A Recovery Force 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:

a. Predicted impact area

b. Predicted time of parachute deployment

e. Force deployment achedules and positions

d. Communication procedures '

e. Predicted weather conditions

f. 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 A2-1 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 nm downrange. ‘ '

7.3.7 A preilight 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 ‘

7-4
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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 80 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-119J 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 rendezvous prior to assuming their assigned positions. Search flight '
patterns will be dasignated 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,

7.3.9 Operating on an "as available" basis from PMR, two WV-2 aircraft
will be used in the recovery operation and, if their assigned recovery loca-
tions permit, will completd a search for interference in the recovery area

by ETPD-30 minutes. All frequency transmissions which might interfere
with recovery operations will be position plotted 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 pass based on the final timer
setting, and will be given to the HCC for final instructions to the recovery

forces.
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" 7.3.11 In the event of no acquisition on capsule re-entry, the computer
will utilize 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, Pvt. Joo E. Mann, will put to sea

with sufficient time to arrive on station not later than T+3 hours. ‘Cormmuni -
cations checks from sailing time to T-24 hours will be accomplished daily

with the VCC at 1830 and 2300 hours GMT and with KT8 or HCC (whichever

is closer) at 1800 and 2330 hours GMT. The eqi;ipment status report 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 md " .
2330 GMT contacts. The KT8 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, an
T+24 hours. ' '

Prior to launch, the ship and KTS or HGG will maintain radio silence from
T«6 hours until T+30 m.ix;uiu except for communication checks at T-6, T-3,
and T-0.5 hours. Following launch, the KTS or HCC and the Pvt. Joe E.
Mann will maintain radio silence during active satellite passes over the
VTS. Radio silence will also be maintained during active satellite passes
over the ship. Following recovery, the communications will revert to the
prelaunch daily schedule. ' |
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7.3.14 The following SSB frequénciea will be used for ship-to-shore com-

munications.
KTS or HCC/ vCC/
Pvt. Joe. E. Mann _Pvt. Joe. E. Mann
In port and first day out - 17622.5 ke 6741 ke
Second day out and beyond 11214.0 kc , 11214 ke

7.3.15 Before crossing the 145° meridian, communication with the Cap-
tain of the Pyt. Joe E. Magp 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 td 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 éach
flight.
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~ SECTIONS
REAL-TIAE DATA REQUIREMENTS

8.1 GENERAL

8.1.1 '"Real time" i» defined as "océurring 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 bs given in percent
voltage with the zero calibrate signal defined as sero 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

8-1
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expected, the time readout is required, and applicable notes. Telemsetry
magnetic tape recorder chamnel 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 Gommunication (IDC) or TWX to all sta-
tions by LMSD 61-44 (SV) 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 AB-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-)
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 oscillograph/Datarite 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 "O" 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 most sigﬁiﬁcanf digit first

8-3
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and the corresponding payload function selector setting. will be reported ‘

veri:ally 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
pasa by all stations except MTS, '
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SECTIONY
TEST DATA AND REPORTS

This aéction 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 Test Data

Telemetry magnetic tape recorder channel allocations are pi-uented 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 W

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 Test Wing {Satellite) (ARDC) and LMED 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, VTS, 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 Récovery Telemetry Ship in accord-
ance with the schedule presented in Table 9-2: ‘ ' :
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a. Ongmal mguﬁc taps records of telemetered data (a duplicate
is made for retention by the station)

b. Real-time analog records of telemetered data

c. VERLORT radar tracking data; 6- and 100-cha.nnel Brush
recorder records

d. Radar, telemetry tracker, and Doppler punched paper tapes
e. Radar, telemetry, and Doppler signal strength records
f. 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 summarizes data obtained during each pass and the ‘
station operation log is a chrdnological 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 (final) 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 (§V). The following distribution of the
Quick-Look data will be made: '
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FTWG (VAFB) 1 copy

LMSD (SV) 2 copies
LMSD (VAFB) 2 copies
LMSD (KTS) 1 copy .
LMSD (BTS) 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 amoothed and extrapolated data as soon as practicable. When
the original punched paper tapes are received from the tracking 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
(Satenite) {(ARDC). '

9.4 RECOVERY TEST DATA

9.4.1 All 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 and
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.

-

i ' :
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9.4.2 The Recovery Force and HCC test data categories listed in Section 7 ' N (
of the: DTO.are discussed below. These date 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:

~ a. Surface and upper ajr weather conditions in the recovery area
b. Recovery Force deployment
c. Status of communications.

9.4. 4 The following data pertaining to the performance of the acquisition
aids will be recorded:

a. RC-121 aircraft and surface ship radar logs (chaff and sil-
vered parachute acquisition and tracking data). -

b. C-119 aircraft and surface ship D/F logs (beacon acquisition
and homing data) ‘

c. WV-2 aircraft (if available) information on capsule beacon puile
width, pulse repetition frequency, and frequency stability -

d. Aircraft and surface ship visual logs (parachute, Tescue light,
and capsule acquisition data)

e. Rate of descent and impact location data.

9.4.5 The following data will be recorded for each unsuccessful capsule
pickup attempt and for capsule recovery:

a, Identification of aircraft or surface vessel ma.klng capsule
pickup effort

Time of day
c. Capsule altitude at visual sighting and on tontact
d. Condition of parachute before pickup
e. Capsule and parachute motion before contact
£. Cable payout if recovered in the air

9-10
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g. 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 bea.con trans-
mittex. .

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

a. Extent of capsule damage
b. Condition of parachute
c. Condition of water seals

9.4.7 The following recovery operational data are also required:

a. 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.

b. Tape record&ng- 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)

c. 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-frameas-per~second coverage in

‘alrcraft 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 sﬁmma.riud in Table 9-3.
Each of these reports is hsted below with comments ‘on the content if neces-
sary.

9-11 '
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9.5.1 Launch Phase Reports o

. a. Commentary on Launch

b. Flash Launch Report. This TWX will briefly describe.the
Iaunch operations and results.

c. Follow-On Launch Report. This TWX will contain a more
complete description of launch operations and results after a
review of preliminary launch data,

d. Launch Pad Damage Report. This published report will docu-
ment the damage which occurred at the launch pad.

e. Final Launch Re . 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

a. Douglas Quick-Look Report. This TWX will contain the results
of a pre ry review o scoverer Booster launch data of
Santa Monica with partxcular emphasis upon indicated problem

areas.
b. Final Dougl las Fhi&ht Test Re)ort. This published report will .
contain an mlyl of booster equipment operation and perform-

ance during countdown, launch, and flight. Possible modifica-
tion of equipment, phm y O proceduree on future tests will be

discussed.

9.5.3 Recovery Phase Reports )

a. Commentary on Recovery Operations

'b. Flash Recovery Report. This TWX will briefly describe the
recovery operations and results.

c. Recovery Force Operation Reports. Each major contingent of
e Recovery Force 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. .

d. Preliminary Recovery Test Report. This published report
contains a preliminary summazy ol 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

a. One-Hour Report. This letter will contain a brief description
, unc orbit injection, and the major events and orbital

status.

b. Three-Hour Report. This letter will contain a brief description
of the IIight after Pass 1 tracking data is available.

c. Preliminary Flight Information Report. This letter will contain
. information on !ﬁgﬁf operations 55 results based on the Flash
Launch Report and the latest reports from the tracking stations.

d. Preliminary Eltem Test Report. This published report will
contain a pre summary of test results and will include
discussions of onr:{I 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 N evelopment Division, and the tracking sta-
tions.

e. stem Test Evaluation and Performance Analysis Report.
s publigshed report will contaln a complete documentation of
. the flight, test data, and a final operational evaluation of over-
all system performance. An anslysis of all factors pertaining
to possible refinement of hardware or test procedures and
specific recommendations regarding possible program redirec-
tion will be included.

f. Trac Station Operation Reports. Kach tracking station will
prepare a 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 summary 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 lummiry reports, and
telemetry ship position, weather, and status reports be sent at specific times
via 60-gpm teletype. Ths station or ship from which each of these reports i

9-15
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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 ‘
1)y A VC& weather forecuts are to cover the lJaunch and
King County areas and are to be valid for T-1 to T46 hours.

{2) All HCC weather forecasts are to cover the HTS area, valid
for T-0 to T427 hours, and the predicted impact,
Pvt. Joe E. Mann, Johnston Island, Hickam AFB, and Hilo
areas, valld for T+24 to T+40 hours.

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

b. Telemetry Ship Reports
m Reqﬁ;rementl Eor the period from T-24 to T+24 hours are

summarized in Table 9-4.

(2) 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. Jos E. Mann
will report, as indicated, to KTS or HCC (whichever is

closer).

Time

{GMT) - Ship Report To
1630 KC Status ‘ vCC

1800 IM Status KTS or HCC
1830 JM Status vcCc

2230 KC  Position, Weather, Status VCC
2300 IM Position, Weather, Status vGC
2330 JM . Position, Weather, Status KTS or HCC

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

¢c. Station Status Reports. Equipment status reports are required
Irom the VI3, d%, KTS, HTS, and the VCC between 2000 and
2100 hours GMT for each working day between operations. Dis-

crepancy summaries are required immediately following a
change in station status. '

9-16
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Toble 94
60-WPM TELETYPE REPORTS REQUIRED BY THE STC
T-48 TO T+24 HOURS
. . RELAY T/M
TiNE AREA WEATHER RECOVERY DISCREPANCY | WINDS SHIP POSITION,
(HOURS) FORECASY PORCE STATUS SUMMARY ALOPRT | WEATHER, AND STATUS
' FROM viA
T-48:00 vyCcC . ,
T-24:00 vcc HCC vce KC yCC
HCC KTS
MTS
VTS
HTS
T-20:30 : KC vcc
T-20:00 JM vcC
T-19:30 : JM KTS or HCC*
T-15:30 { KC vCcC
T-14:30 JM | VCC
T-12:00 vcc HCC KC vcc
HCC
‘ T=-11:30 | : JM vcc
T-09:00 vce
T=06:00 vee HCC vcc KC vce
HCC™ KTS M KTS or HCC*
MTS
VTS
HTS
T=04:00 : . vCcC
KTS
MTS
VTS
‘ _ HTS .
T-03:30 ' _ o M vcc
T-03:00 vCC vCcC JM KTS or HCC*
T-02:00 HCC HCC ‘ KC vcC |
T-01:00 vece
T-00:30 M KTS or HCC*
= KC vcC
T+06:00 HCC HCC JM KTS or HCC*
T+12:00 HCC HCC M KTS or HCC*
T+18:00 HCC HCC M [ KTS or HCC*
T+24:00 KCC HCC JM KTS or HCC*
. *The Put, Joo E. lang will repert te KTS er HCC (whickever is closer)
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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 piocadura_l changes pertinent to the Agena 1052/ Thor"
218 combination are summarized as follows: ' '

a.
b.

C.

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 mc to 235.0 £ 12 mc

Revised downrange telemetry ship data air pickup operation
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

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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APFENDIX 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 affected by replacement pages in the main text at the earliest
" possible date. Reference will not be made to this Appendix for subse-

quent flight operations. The following material is divided into general

‘sections, with parenthetical references to relative paragraphs in the

main text provided where beneficial. - . (

A2 CONFIGURATION

A2.1 Annette Tracking Station

A2.1.1 Annette Tracking Sutlon' operations have been discontinued. All
references to ATS in the general STD text will be disregarded.

A2.1.2 Kodiak Tracking Station will be prime station on all passes within
range which would have been prime passes for ATS.

A2, 2 Re-entry T/M Ship

A2.2.1 The Re-entry Telemetry Ship, Pvt. Joe E. Mann, will nominally
. . 1

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-l-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 freguency, 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 £ 12 mc. (See
Paragraph 3.8. 1) ¢

A2.3 Communications

A2.3.1 A SSB rhdio and vcomple'mentary teletype equipment has been pro-
vided at KT8 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:

a. Two tape recorders for T/M data

b. 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

Two 6-pen recorders
Teletype equipment
" Two single helix antennas ‘
T/M receiving equipment
. UHF radio for ship-to-aircraft communication.

TF®R ™0 a0

A-1-5
LOCKHEED AMCRAFT CORPORATION W MISSILES end SPACE DIVISION

adsntai 'II W TCC T e grarrer sy slinnlNE=.. Iy




LMSD-445720

A3 PRE-LAUNCH OPERATIONS

A3.1 Re-entry T/M Ship

A3.1.1 The re-entry T/M 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 dafly 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 will remain silent except for & 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 S5B radio frequencies will be used for ship-to-
shore communications: '

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

6741 KC 1In 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 Headquarter‘s
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 Hawali.

A-1-7
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A4 LAUNCH OPE RATIONS

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

A4.1.1 A specially fitted Air Force pick-np 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 11th Naval District of the acheduled launch date, and obtain
clearance for the data pick-up aircraft through W-291.

A4 1.2 1f 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 alr-
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 Mofiett.

Ad 1.4 Position‘reportlng 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 immedn.te area of the
ship, and for pick-up operations, the aulgned UHF £requenmeu will be
utilized.
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. ' KING COUNTY JOE E. MANN
301. 8 Primary " 351.3 Primary
338.0 Secondary 347.1 Secondary

~ 383. 6 Tertiary"

A5 ORBIT OPERATIONS -

A5.1 Alternate Recovery Selector

A5.1.1 The Agena 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.

A5.1.2 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 command 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. ’ ’

AS5. 1.4 1ssuance 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 inltiatlon. however, this is not necessary since the normal re-
entry sequence has been programmed since lift-off. The area between
55° and 30° N latitude should be avoided when transmitting Commands

" 5and 6 on Passes 15, 16 or 17 since relay chatter might result in an
inadvertent re-entry initiation if command transmission occurred
coincident w_ith 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.
Re-entry - . ‘ '
Command Tape Pass No. .
No, Channel 15 16 17 18
6 Normal ) X X
5 Alternate X X E 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 i ndicate 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 VTS on Passes 8 and 15, HTS on Passes

2 and 9, and KTS on Passes 10, 15, 16, and 17. )

A-1-10
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AS5.2 Orbital Programmer

AS5. 2.1 The adjustment ranéé 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 flight history and will accommodate a;ny
orbit period up to 107. 2 minutes without recourse to a lapping technique.
This range can be further extended.a.pproximately 1-1/2 minutes in
either direction Sy arbitrarily shifting the resat 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 cormmand
No. 2 (Step) will now change the orbital programmer period by a 10, 67
second increment rather than the previous 10 second time increment.

AS5.2.3 As a consequence of changing the programmer adjustment
range, the orbital period displayed by the console equipment as 2 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 antomatically by
means of a Berksley Counter. ' '

AS, 2.4 Conversion tables fo.r converting stepping switch positions and
motor input frequencies to orbital programmer period, Tables 2-1 and
2-2 and the first pass timer correction chart, Table A6-2, have beea
revised to the new adjustment range. Console readout of programmer
period in seconds will be artifically low as a result of "tape stretching'.

A-1-11
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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 A2-3. The ratio of the correct period to the low, incorrect period
will be 16/15. '

A5.3 APL Doppler Evaluation

A5.3.1 An additional acquisition transmitter will be employed on Agena
Vehicle 1052 for evaluation purposes, The transmitter will operats con-
ﬁnuoully. 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 mc 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. '

AS5,3,2 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.

A5.4 Re-entry T/M Ship

AS5.4.1 The Pvt, Joe E. Mann 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 pradicﬁon accuracy increases.
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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, track 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

Ab6.1 Weather

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

Ab6.2 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 S8/D timer started
Capsule telemetry oscillator inputs are in
re-entry event position; capsule beacon and
telemetry filaments and oscillators on

T-75.5 sec Vehicle reorientation started
Capsule beacon and telemetry plates energije&;
transmission will start as soon as the necessary
filament temperatures are reached

LOCKHEED AIRCRAFT CORPORATION —S'E'G‘R‘E‘T“ MISSILES end SPACE DIVISION
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_ T-1.5 sec

T-0 sec
T+1.0 sec

T4+2.25 sec
T+13.0 sec

T+15. 25 sec
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' Vehicle reorientation completed

Thrust cone thermal ba,ttery and thermal bat-
tery 2AB 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

- 5-15rpm

Thrust cone uparatian

Capsule telemetry oscillator inputs switched to
recovery events; subcarrier oscillator for
capsule Channel 7 turned off ‘

Capsule Recovery Sequence

T+219 sec

T+328 sec

T+378 sec

T4+451 sec

LOCKHEED AIRCRAFT CORPORATION

Ionization layer entered at uppfo:dmataly

350, 000 feet and prevents ground reception

of caplule 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

Cﬁpcnle leaves ionixation 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 c10lel at approximately 58, 000
feet .

Explosive bolts fired
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Parachute cover comes off
Cutters sever cable
Parachute deploys
~ Ablative shell 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 u

data continuously throughout the descent trajectory. Figﬁre A8-1 shows

the voltage levels which indicate that normal re-entry and recovery se-

quehcel have occurred.

Ab.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 T/M 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 mc (with a
412 mc 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 selscted recovery
is shown in Table A8-1. Data assigned number one priority should be

A-1-15
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reporfed 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 S5B, and to the STC via the voice net
if it is available.

a. System time of initiation of pitchover

b. Capsule iransmitting equipment turn-on (System time not
required) :

c. Deviations from nominal frequencies of capsule T/M and
acquisition transmitters

d. 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 T/M data

in a normal manner on all active passes within reception range through .
Pase 16. Minimum speed for steerage will be maintained, and a true

Noxrth bearing h§1d. if pdnibl_e, to facilitate azimuth readouts. The

Pvt, Joe E. Mann will not transmit information while tracking is in

progress since antenna proximities result in blocking ocut 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 Agena 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 mﬂy 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 _ Aft Tri-Helix
1302 Nems Clark Capsule T/M Aft Tri-Helix
Doppler Receiver Vehicle Doppler Aft Tri-Helix
1302A 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 a.ftv
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 antemna. '

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 tﬁe  om
forward tri-helix antenna to receive vehicle T/M data. l
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Ab.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 nome. Individual items of the separation or recovery
programmed sequence will be identified as follows for separate com-
ments if necessary.

Separation (by code word) followed by appropriate event miumber

Event 1 Spinl

Event 2 Spin I

Event 3 Retro rocket

Event 4 Despin 1

Event 5 - DespinII

Event 6 Thrust cone separation

Recovery (by code word) followed by appropriate event mumber

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 faliure 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 _S-E‘G'R-E-'F' " . MISSILES end SPACE DIVISION.
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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. Hawail should reacquire
the capsule after it leaves the ionization layer at approxﬁnately 120, 000
feet altitude which is within line of u!.ght range for HTS for a nominal '
re-entry trajectory. If the TLM-18 tracker has not reacquired the cap~
sule by the time the Agena 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 scon as possible.

a. Deviation from nominal frequencies
b. Azimuth and elevation
c. System time of acquisition

’ ' ' A-1-18A , :
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d. . Signal it‘rength characteristics
e. 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 fletermining
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 theu§ times, the azimuth and elevation will be re-~
ported over the telephone line to HTS so that the data can be mamnally
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 asimuth 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-119J aircraft in posi-
tions 2 and 6 will search for the capsule FM telemetry signal, 228.2 mc,
while the other C-1197 aircraft search for the capsule beacon signal. ‘
This search mode will be continued until {1) two or more C-119J'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. '

A6, 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 airc_:raft 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 immediately upon receipt by the HCC to enable the PAC to de-
termine the most productive search areas.

A7 POST-RECOVERY OPERATIONS
A7.1 Re-entry Ship Data Air-pickup

A7.1.1 Subsequent to fade on the selected recovery pass, the Pvt. Joeo E.
Mann 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 decommutate 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-1197 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.

A7.1.2 The C-1197 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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peiaonnel- on board the Pvt, Joe E. Mann on 6. 241 megacycles, 11.214
megacycles, or 17, 6225 megacyclel. The aircraft and ship will use
351. 3 megacycles for UHF short range communications and the DF opera-

tion.

A7.1.3 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 T/M 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.

A7.1.5 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.

A-1-22
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- ORBIT

Apogee

Perigee

Eccentricity

Aversge regression rate (17 passes)
Reset latitudes

Inclination
l(\o-cntry /™ lhip)loeutim
Pri, Jos E. Mann

RECOVERY
Adrerart (type and quantity)
Surfece ships (recovery)

Surface ship tial locations
Surface ship copters
Recovery pass

Predicted impact ares center
ETPD

LMSD-445720

052
are
UDME
IRFRA
8685 1n.

28
7,35 1o (inclutes raylosd)
Iiquid oxygen

VAFB, SN-75-3, Pad Fo. %

B 53,06

172°
20 sec
115.5 sec

.16°00'W 11T° h3'wW

.T .
;220 seconds (5260 on unmodified console
presantation)

T + 3B7.5 sec
24.1° ¥ 118.8k°W
120 s

17106.

26,037 £t/sec

39°35'N 161°k5'W

€-119's (9) and RC-121's ()

v snd Vi
1?1, 1535%'11 uvl’l%, 3515.‘,

BRS-3 (2 on esch ship)

17
.1T°N, 158°W

T+ 27 hr

Table A. 2-1 NOMINAL FLIGHT PLANNING DATA
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Table A2-2
NOMINAL ACQUISITION TIMES
Acquisition  Fadeout Duration
Fass Station (minutes)  (minutes) . (minutes)
Iaunch Pt. Mugu 0.5 8.1 7.6
Vandenberg 0.0 7.9 7.9
T/M Ship 4.6 13.0 4
1 Kodiak . 87.3 95.1 7.8
2 Kodiak 182.8 187.5 .7
Tawvail _ 191.2 197.2 6.0
8 Vandenberg 7.7 = T28.9 . 1n.2
9 Hewaii : 811.1 815.3 k.2 )
Vandenberg 811.7 823.% . 1.7 ‘
Kodiak 818.9 826.9 8.0
10 ' Hawaii 900. 4 913.5 13.1
; Kodiak 910.9 922.1 - 1.2.
*#1), Bawaii , 998.1 1005.2 7.1
Kodiak 1006.3 1019.1 ) 12.8
*12 Kodiak ~ 10k.9 1108.8 : 3.9
15 Kodiak 95.1 1399.8 4.1
‘Vandenberg _ 2. 1408.8 6.4
16 Kodiak 1489.3 1496.9 7.6
Vandenberg 1498.9 1500.5 1.6
17 Kodiak 158k.2  1590.% 6.2
Baweii | 1592.8 1599.6 : 6.8
2 . Kodisk 2202.7 2227.6 4.9

#Acquisition only - no T/M readout

A-l-24
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Tabls A2-3
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. ) Table A5-1
85/D SBQUENCE FOR DISCOVERER VEHICLE SERTAL 2205-1052

TIME (SEC) o
Nominal Computer SIGNAL CONFROL FUNCTION
Time From Running |
Launch Time

-0.1 Timer reset
0 0 Start 88/D timer
0.1 0.1 Timer reset
0.1 0.1 Timer safety circuit
167 16T De-energize K30, 31, 32 (uncage gyros)
167 167 Progremmed destruct lockout
178.5 178.5 Isclate k24 from beacon #5
178 178 Vehicle pneumatic control
178 178 Open pneumatics valve & spare - ‘
-~ 178 : 178 Fire explosive bolts
178 178 Fire explosive Dbolts
179 S 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°/min pitch rate
: (pitchover 21.T5
192 192 Arm roll H/S command
192 192 Fire H/S cover squib
192 192 Break 26V to N, valve, shut down separation
monitor ) .
192 192 Fire H/S cover squib
20% ‘ 204 +26V to 88/D for brake comtrol (not effec-
tive until 221 sec. 85D - K.0.) '
221 221 Command -2°/min pitch rate from integ. pot.
|
A-1-26 |
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Table A5-1 (Continued)
~ TIME (SEC)
Nominal Computer . BIGNAL CONTROL FUNCTION
Time From Running
Launch Time
221 221 Connect pitch H/S command
221 221 * Arm beacon #5 timer breke control
221 221 Arm integ. uncaging circuit
221 - 221 Arm K21 hold-in circuit, latch up K1 to
: start delay via orbital programmer
221 221 Roll H/S signal shunt
*#221 221 Timer brake hold-in control or integ. corr.
respectively (isolated by §5C-NO)
.2h2 222 Stop 88/D timer delsy (nominally 20 sec.)
255 23 Fire ullage rockets .
255 234 Fire ullage rockets
255 234 Preactivate hydraulics
255 234 Deactivate beacon #5 timer brake comtrol
255 234 K21 hold-in '
2kg Atm ges generator squid. Energize K28
(Pitch and Yaw Pneu. Off)
270 2hg Fire helium valve and gas gen. squib (par)
270 249 Connect accelercmeter to integrator
271 250 Poeumatic off backup (pitch & yaw)
271 250 Open gas gen. fire & He squid circuits
27TL 250 Start P.G. offset corr. (Discomnected)
271 250 Open gas generator squib arm circuit
271 250 Close circuit to T/M off switch .
271 250 Stert thrust M/A Corr. (disconnected)

#This sequence is based upon a nominsl trajectory: Orbital programmer set
for 21 sec. timer brake delay and no timer brake modification from beacon

channel #5

LOCKHEED AIRCRAFT CORPORATION
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Table. A5-1 (Contimued)
l_ L  TIME (SEC)
' Ty Computer SIGNAL CONTROL FUNCTION
v Tima Running
; Jemnch Time
' 271.5 '250.5 . Steady state thrust
i3 350 Stop Thrust M/A Corr. (disconnected)
Y 350 | Stop P.G. Offset Corr. (Aaisconnected)
3de 361 Arm Pncumatic (Pitch and Yaw)
3% . 361 . Engine Cut off Safety Switch
335.9 | (364.9) Test Isolation (No flight function)
*2385.9 o (364.9) Disconnect accel. from integrator
385.9 (364.9) Engine shut down by Integ.
385.9 (364.9) Activate pneumatic controls (de-ener- _
~ gize K-28)
395 ! 37h 88/L +28VIC unreg. ‘
395 T " HySraulic controls shut down, shut off
_ Ullage rockets & de-energize K34 (Par.)
395 374 Command +40/min yaw rate -
395 ™. Commend 0°/min pitch rate ,
395 - 3 Fire oxidizer, helium, fuel vent valves
: (Paralleled)
395 1 3 De-Energize K21
ko3 .- _Calibrate T/M
493 472 -{ Connect K2k to Beacon #5 (Inoperative)
493 472 Beater Ampl. Bxcitation
503 : 482 Stop. calibrate
503 U 482 Open engine shut down circuit & Switch Ant,
665 6k Command +3.85°/min pitch rate

#* The Dial Reading of the Integratar when caged is iTas representing e
Velocity to be gained of 13,800 ft/sec.
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Table A5-1 (Contimued)

TIME (SEC)
faminal Computer SIGNAL CONTROL FUNCTION
Time From Running
Jsmnch Tim=
L 6l Connect roll R/S to Yaw Gyro
6555 el Roll Accel. Output Grounded
/65 [ " Shut down +28V reg. ascent only power
A (Paralleled) '
655 6hh Aux. Henter on .
665" - 64 De-energize K33, Switch out 0.1% reg.
665 VY Integ. Pot. Ground to Pitch Corr. Mode
v { Inoperative)
665 6hks ¥/C Cain change (Spare)
665 6ul Integ. Shut down (Letch down Kk, K5, K6)
81 870 Phase Balsnce § A
891 8ro Arm Tape Recorder
- 891 870 Phase Balance § B
891 . 870 ‘| Recage Integrator (Inoperstive)
891 870 Set K21 for Pitch rate correction (Inoperative)
891 870 .Accelerometer Power Amp return '
891 870 Telemetry Off
891 870 Pulse latch K7 (88/D timer off) H/S to
Lov Gain
891 870 Open Integ. Recage (Inoperative)
891 { 8r Arm 88/D Timer for Recovery Phase
891 870 Stop Integrator Caging (Inoperative)
891 870 Spare )
) 870 Pulse latch K7, Kih, K17, K18 (8S/D Timer
» on H/S off)
X+18 . .| 88 - Command -45°/min pitch rate

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

TIMR (SEC) » . .
flominal Computer : " BIGNAL CONTROL FUNCTION
Time From Running
Launch Time
X+ 18 888 Arm Capsule ejection (squib)
X+92 962 | Commana +4°/min pitch rate
X+ 92 962 8S/L Transfer Circuit #1
X + 92 962 88/L Transfer Circuit #2
X+92. . 962 " Disconnect capsule from Electricsl P.S.
X + 93.5 963.5 Shut down 83/D Timer
X+93.5 963.5 Command Eject (Paralleled)

A-1-30
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. NOMINAL OREIT SCHEDULE: DISCOVERER SERIAL NO. 2205-10-°.
(Based on a 93.5 Minute Period)

LOCKHEED AIRCRAFT CORPORATION

A-~1-3

' Time Iocation
Fhase Bvent T N latitwle
N . (deg)
Launch 35.8
Separation w 179 sec com-
Btart orbitel timer 179 sec ————
Launch Nominal fire time 270 sec ———
‘Nominal burnout and orbit
' injection 6.43 (385.9 sec)| ~--
. Pirst crossing of equator 12.3 (736 sec -
Beacon and T/N off 15.2 (913 sec 12 (8)
Beecon and T/M on 83.3 79
Reget enable 87.0 T
Acquire KT8 87.3 72.7
Pauss 1 65°F latitude (ref.) 89.3 65
(n-8) Reset signal/commond 90.9 60
57.6°N latitude (ref.) ce | 9.5 57.6
Reget dissble 102.8 12
Beacon and T/M off 103.3 10
End of orbit 1 152.2. 0 (8)
Beacon and T/M on 178.3 79
Reset enable 180.4 Th
Acquire KIS 182.8 65.7
Reset signal/command 18k. 4 60
57.6°F latitude (ref) KT8 18k.9 57.6
Pass 2 Acquire HTS 101.2 32.3
(n-8) 21.6'1! latitude (ref.) BTS | 193. g 21.6
Beacon and T/M off 195. 16
Beacon and T/M on 195.9 1b
Reset dissble . 196.3° 12
Beacon and T/M off 197-3 8
Bnd of orbit 2 245.6 o (8)
End of orbit 3 339.1 o (8)
Passes End of orbit &4 432.6 o (8
:;;u End of arbit 5 526.1 o(s
3 T | B4 of orbit 6 619.6 o (8
End of orbit 7 T13. 0 (s
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Table AS-1 (Continued)
Location
Phnse Event N Latitude
, (aeg)
=3 W
- Beacon and T/M on 11
Resget engble 16
Acguire VI8 2.7
Reset signal/command 30
Pass 8 34.8°F latitude (ref.) VIS 34.8
(s-N) Beacon and T/M off Ly
Beacon and T/M on 46
Reget disable 50
Beacon and T/M off 52
End of Orbit 8 o (8)
Beacon snd T/M on 8
Reset ensble 16
Acquire HIS 12.3
Acquire VI8 1k 7
21.6°N latitude (ref. ) BTS 21.6
Reset signal/command 30
Pass 9 Acguire K18 50.2
(5-R) 57.6°N latitude (ref.) K18 57.6
Beacon and T/M off 60
Beacon and T/M on 62
Reset disable T0
' Beacon snd T/M off 76
End of orbit 9 .0 o (8)
Acquire HTS 900. 4 2.7
Beacou and T/M on 903.6 - 8
Reset emsble 90k k n
21.6°N latitude (ref.) HTS | 907.3 21..6
, Reset signal/command 908.3 25
Paas 10 Acquire KT8 910.9 35
- (8-N) 57. 6‘1! latitude (ref.) KB | 916.8 57.6
Beacon and T/M off 918 60
Beacon and T/M on 918.5 62
Reset disable 920.8 T0
Beacon and T/M off 922.8 6
Bad of orbit 10 993.5 0 (8)
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Table A6-1 (Continued)

_ Time | Location
Fhase Event T N Latitude
. (min) | (deg)
End of orbit 11 2087.0 o (s)
Passes . End of orbit 12 1180.4 ;
11 thru 13 | End of orbit 1% o1 12713.9 8
Beacon and T/M on 1301.6 | T6
Reset enable 1302.3 | Th
Reset signal/command 1306.2 | 60
57.6°N latitude (ref.) KIS 1306.8 57.6
Pags 1 Reset dissble 1307.7 | 54.0
(“_";) 2 Reset ensble . - 1309.7 | b6.0
34.8°N latitude (ref.) VI3 | 1312.3 | 34.8
Reset signol/command 1n3.7| 30
Reset disable : 1316.2 | 20
Beacon and T/M off 1316.7 | 18
End of orbit 1% 1367.% 0 (8)
Beacon and T/M on 1395 76
Reset enable 1395.'9} '%13& 5
Acquire KT8 ' 1395. .
Reset signal/commend 1399.7 | 60
: 57.6°N latitwde (ref.) KIS 1400.3 57.6
Pass 16 Reset digable : 01.2 | Sk
(R-8) Acquire VTS .| 1k02.5 | k8.5
Reset enable 1%03.2 46
34.8°N latitude (ref.) v8 | 1405.8 | 34.8
Reset sigoal/commend mo7.2| 30
Beacon and T/M off 1408.1 | 26
Beacon and T/M on 1408.6 | 24
Reset disable . 1509.6 | 20
Beacon and T/M off 2.6 8
End of orbit 15 1460.9 o (8)
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Table A6-1 (Continued)

Time Location

Phage Bvent ' T N Latitude
. (min) (deg)
Beacon and T/M on 1582 76
Reset enable 1582.7 ™
Acquire KTS 1584.2 67.6
Reset signal/command 1586.6 | 60
57.6°K latitude (ref.) XT8 | 1586.8 57.6
Pass 17 Acquire HTS - 1592.8 3h.2
(n-8) 21.6°N latitude (ref.) BTS | 1595.7 21.6
Beacon and T/M off 1597.5 16
Bescon and T/M on 1596.0 iy
Reset dissble 15%8.5 12
Beacon and T/M off 1599.5 8
End of oxrbit 17 .8 o (8)
Beacon and T/M on 1675. 4 76
Resst enable igra(g.e Th
Reset Signal/command .1 60 .
Pass 18 57.6°N. latitude (ref.) XT8 | 1680.3 57.6
(N"s) ﬂ-s'l. htimﬁ A r‘fu) m 1.689.2 21.6
Beacon and T/M off 1601.0 16
Beacon and T/M on 1691.5 1k
Reset diseble 1692.0 12
Beacon end T/M off 1692.9 8
End of Orbit 18 7.3 0 (8)
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Table A. 7-1. RECEIVING EQUIPMENT ASSIGNMENTS AND
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Figure A8-1 Nominal Capsule Telemetry Voltage Levels
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Figure A8-2 Nominal Payload Function Wave Train
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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:
a. 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.

b. The APL Doppler acquisition transmitter and tracking lights
will be incorporated for this flight.

c. The Space Technology Laboratory tracking station at South
Point, Hawaii, will be employed during the recovery operation.

d. C-119J aircraft assignments concerning the monitoring of
capsule beacon and T/M frequencies have been modified.

A-2-3
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1054/223

APPENDIX A |
SUPPLEMENTAL TEST INFORMATION

Al GENERAL

Al. 1 This section contains descriptive material which supplémenta 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 . ‘
A2.1 Orbital Programmer Readout

A2.1.1 The orbital programmer period setting has been displayed in the v
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 oscillator fre-
quency corresponding to an orbit period setting as a backup measure.

A2,1.2 The orbital programmer périod will also be read out and displayed
as a function of the programmer oscillator frequency. This frequency will
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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 mc and 216 mc and may be used as an acquisition aid in the
event the CWAT becomes inoperafive. LMSD tracking stations will receive
the signafs on 162 mc and 216 mc 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.

A2.2.2 An optical beacon will also be installed on Agéna 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. ' |
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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 sequetice.' 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 iroltage 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
trackihg station on South Point, Hawaii, will be employed in this opera.tion' to
provide a triangulation with HTS on the recovery pass for determining the '
capsule locaﬁogl 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
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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 Reéovery_Force Procedures

A3.3.1 Assignments of C-119J 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.

_ Aircraft Assigned to |Aircraft Assigned to
Tracking Reported by KTS | Telemetry Frequency| Beacon Frequency
Mode HTS or T/M Ship Search 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 ﬁme 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-kec fm mode.

A3, 3.2 Should the re-entry capsule not be sighted before ETPD + 1§ minutes,
the Command RC-121 will report all signal data received to the HCC for rehy '
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,
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results of triangulation attempis, and most probable impact location. These

data will be relayed to the STC immediately upon receipt by the HGC o on-
able the PAC to determine the most productive search arcas,

A4 TABLES AND JILLUSTRATIONS

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 applics, the leotter A to indicate appendix material, and a

number Lo sequence items in the same category.

A-2-8
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Table A2-1
NOMINAL FLIGHT PLANNING DATA

Items Data
DISCOVERER ,
s/ 1084
Paylosd are
Jual UDME
Oxidizer . IRMA
Launch weight 8576
ms,.
Leunch weight ﬁﬂ
Foel RI-1
Oxidiser Liquid oxygsn
LADNGE .
Site VAFB, BN~75-3, Ped No. 5
Date Pebruary 0
Pad aximuth ne° gk 17.24"
Iamch asimuth 17120
Nominal airborne Command #5'backup 20 sec
m/': thip 1ooetion (King County) 165 00'E 1170 A3W
Downrange TN ship healing
seconds (Btep £2)
TRIECTION
Time 1' +*
Loeation .1 JJ.B M
Altitule .
Asdmuth Igl
Nominal velooity 037 £t/sec
ORRIT
Pariod 93.48 min (3509 mec)
Apoges k38 =
Periges 120 sm
Rogentricity 0.036
Averags regressicn rate (17 passes) 23, 52°
Reset latitules 25°% (Resets over HTS
30°N (Resets over V28
: 60°K (Resets over
Inclingtion angle .
Re-entry '.l.'/u ship location (Mm) 39° 35'N 161° As'w
RECOVERY
Alrareft (type and quantity) 0-119's (9) and RO-121's (k)
Sarface ships (Tecovery) and ;
Surface ship mtm loostions 1T°%, 1 5'W and’ 15'w
Surface ship belicopters m-s (2 on each ship
Recovery pass
Predicted impact ares center 17°l, 158%
D P+ hr
A-2-9
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*11
*12
15
16
17

»23
2k

Station

Pt. Mugu
Vandenberg
T/M Ship

Kodliak

Kodiak
Hawail

Vandenberg
Hawaii
Vandenberg
Kodiak

Bawaili

‘Kodiak

Hawali

‘Kodiak

Kodiak

Kodiak
Vandenberg

Kodiak
Vandenberg

Kodiak
Hawali

Vandenberg
Kodiak

Table A2-2
. NOMINAL ACQUISITION TIMES

Ac;:quisition Fadeout
Time Time
(minutes) (minutes)
0.5 8.1
0.0 7.9
k.6 13.0
87.3 9.1
182.8 187.5
191.2 197.2
T7.7 728.9
811.1 815.3
811.7 823.4
818.9 826.9
900. & 913.5
910.9 922.1
998.1 1005.2
1006. 3 1019.1
110k.9 - 1108.8
1395. 1399.8
1ho2. . 1408.8
1h89.3 1496.9
1k98.9 1500.5
1584.2 1590. k4
1592.8 1599.6
2120.9 2129.7
2202.7 2227.6

#Acquisition only - no T/M readout

LLMSD-445720
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Duration

Time
(minutes)
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Table A5-1

$S/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1054

TIME (SEC)
Nominal Computer SIGNAL CONTROL FUNCTION
Time ‘From Running
Launch Time
-0.1 Timer reset.
(o] o Start 8S8/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 K2i from Beacon #5
178 178 Vehicle pneumatic control
178 178 Open pneumatics valve and spare
178 178  Pire explosive bolts
178 178 Pire explosive bolts
179 179 Start orbital programmer (paralleled)
179 179 Fire retro-rockets (parslleled)
179 179 Arm pitch and yaw control
179 179 Arm integrator correction
192 192 Command -45°/min piteh rate (pitchover 21.75)
192 192 Arm roll H/S command
192 192 Fire H/S cover squib .
192 192 Break 28V to N, valve, sbut down separation
monitor :
192 192 Fire H/3 cover squib
20k 204 +28V to 88/D for brake control (mot effective
until 221 sec. 85D-NO) .
221 221 Command ~2°/min pitch rate from integ. pot.
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Table AS5-] (Continued)

TIME (snc)'

Nominal Computer ' SIGNAL CONTROL FUNCTION
Time From Running -
Launch Time
221 221 Connect pitch H/8 command
22 221 Arn Beacon #5 timer brake control
221 - 221 Arn integ. uncaging circuit
221 22 Arm X21 hold-in circuit, latch up K1 to start
delay via orbital programeer
221 22 Roll H/S signal shunt
21 221 Timer brake hold-in control. or integ. corr.
respectively (isolated by 850-N0)
2k 221 Stop 88/D timer delay (nominally 20 sec)
254 - 234 Fire ullage rockets
25k 23k Pire ullage rockets
ash 234 Preactivate hydraulics
a5k 234 Deactivate Beacon §#5 timer brake comtrol
254 23h K21 hold~-in _
269 249 Arm gas generator squib. Energisze K28
(Pitch and Yaw Pneu. Off) '
269 249 Fire helium valve and gas gen. squib (par. )
269 2hg Engine ignition
269 2h9 Connect accelerometer to integrator
270 250 Pneumstic off backup (pitch and yaw)
270 250 Open gas gen. fire and He squib circuits
270 250 Start P.G. offset corr. (disconnected)
270 250 Open gas generator squid arm circuit
270 250 Close circuit to T/M off switch
270 250 Start thrust M/A Corr. (discomnected)

* Thig sequence is based upon a nominal trajectory: Orbital p
set for 2l-sec timer brake delay and no timer brake modification from

beacon chanmel

#5 or §6.

A-2-12
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Table A5-1 (Continued)
TIME (SEC) : .
Rominal Computer - SIONAL CONTROL FUNCTION
Time Prom Running. ‘
Launch Time '
270.5 250.5 Steady state thrust
- 370 350 Stop Thrust M/A corr. (disconnected)
370 350 | stop P.G. offset corr. (disconnected)
385 365 . Arm paeumatic (pitch and yaw)
385 365 Engine cut-off safety awvitch
388 - (368) Test 1solation (no flight function)
#%388 (368) Disconnect accel. from integrator
388 (368) Engine shut down by integ.
. 388 (368) Activate pneumatic controls (de-energize K-28)
0k 374 88/L +28VDC unreg. .
394 37h Hydraulic controls shut down; shut off
rockets and de-energize K34 (Par.)
394 374 Command +40/min yaw rate
394 374 Comsand 0°/min pitch rate
39% 3™ Fire oxidizer, helium, fuel vent valves
(paralleled)
394 3T De-energize K21
ko2 ‘ k72 | Calibrate T/M
ko2 b2 Connect X24 to "Beacon #5 (inoperative)
ko2 y72 Heater ampl. excitation
502 482 Stop calibrate
502 h82 Open engine shut down circuit and switch ant.
502 482 Enable Command #5 and #6. Alternate recovery
pass capability
66k 6k Command +3.55° /min pitch rate

#% The dial reading of the integrator when caged is 1725 representing a
velocity-to-be-gained of 13,800 f£t/eec.

LOCKHEED AIRCRAFT CORPORATION —%EGR-ET—- MISSILES end SPACE DIVISION

I tv > P R L




LMSD-445720

. 1054/223
®
Table A5-1 (Continued)
TIME (SEC)
Nominal " Computer . SIGNAL CONTROL FUNCTION
Time From Running
Launch Time
664 . 6hk " Comnect roll H/S to yaw gyro
664 (31 Roll accel. output grounded
664 64k Shut down +26V reg. ascent only power
(peralleled)
664 6Lk Aux. heater on -
664 6Lk De-energize K33, switch out 0.1% reg.
664 6Lk Integ. Fot. ground to pitch corr. Mode
(inoperative)
664 64h Flight control gain change
664 6Lk Integ. shut down (latch down Kk, K5, K6)
890 . 870 Phase balance § A
890 870 Arm tape recorder .
890 810 Phase balance § B
890 8ro Recage integrator (inoperative)
890 8710 Set X21 for pitch rate correction (inoperative )|
890 870 _ Accelerometer power amp return
850 870 Telemetry Off
890 8ro ;uﬁe 1stch K7 (88/D timer off) H/B to tow
850 870 Open integ.recage (inoperstive)
890 870 - Arm 88/D timer for recovery phase
890 870 Stop integrator caging (inoperative)
890 870 Bpare '
X 870 Pulse latch K7, Kb, x17, x18 (88/D timer
on H/S oft)
X +15 - 885 Command ~45°/min pitch rate
X +15 885 Pire payloed battery heater squibs

# Time of initiation of recovery phase

A-2-14
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Table A5-1 (Continued)

TINE (SEC) o
‘Nominal Computer . SIGNAL CONTROL FUNCTION
Time From Running
Launch Time
X +18 888 Arm Capsule ejection (squib)
X +92 962 Command 3.55°/min pitch rate
xX+92 .. 962 88/L Transfer Circuit #i
X +92 962 88/L Transfer Circuit #2
X +92 962 Disconnect capsule from electrical P.S.
X +93.5 963.5 Shut down 88/D timer
X + 93.5 963.5 Command eject (paralleled)
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(Based on a 93. 5-Minute Period)
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NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2245-1054

Time Location
Phase Event T N Letitude
(min) (deg)
Launch 0 3ﬁ.8
Separation 2.98 (179 sec ————
Start orbital timer 2.98 (179 sec ——ea
'Im;nch Nominal fire time 4.5 (270 sec cwne
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 (8)
Beacon and T/M on 83. 79
Reset enable 87.0 s
Acquire KT8 87.3 T2.7
Pass 1 65°N latitude (ref.) 89.3 65
(n-8) Reset signal/command 90.9 60
57.6°K latitude (ref.) CI8 | 91.5 57.6 .
Reset disable 102.8 12
Beacon and T/M off 103.3 20
End of orbit 1 152.2 o (8)
Beacon and T/M on 178.3 79
Reset enable 180.4 ™
Acquire XTS 182.8 65.7
. Reset signal/command 18h.4 60
. 57.6°K latitude (ref) Xm8 | 184.9 57.6
Pass 2 Acquire HTS 191.2 32.3
(N-8) 21.6°N latitude (ref.) BTS | 193. 21.6
Beacon and T/M off 195. 16
Beacon and T/M on 195.9 1k
Resét disable . 196. 12
Beacon and T/M off 197.3 8
BEnd of orbit 2 245.6 o (8)
End of orbit 3 339.1 o (s
Passes End of orbit & 432.6 o (s
3 7 End of orbit 5 526.1 o (s
thra End of orbit 6 619.6 0 (s
End of orbit 7 T13. o (s
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Table A6-1 (Continued)

, Time Location
Phase - Event T N Latitude
(min) (aeg)
e e
Beacon and T/M on Ti18.3 1
Reset ensble . . T718.9 16
Acquire VTS nr.7 2.7
: Reset signal/commend : 722.8 30
Pass 8 34.8°N latitude (ref.) VIS | 723.8 2:-8
(s-N). Beacon and T/M off T726.6
Beacon and T/M on 727.1 k6
Reset disable 728.2 50
Beacon and T/M off 728.8 52
¥nd of Orbit 8 806.5 o (s)
Beacon and T/M on 810.1. 8
Reset enable " 812.1 16
Acquire HTS 811.1 12.3
Acguire VIS . 811.7 1.7
21.6°N latitude (ref.) EFTS | 813.8 21.6
Reset signal/command 816.1 30
Pass 9 Acquire KT8 818.9 ho.2
(8-x) 57.6°N latitude (ref.) KT8 | 823.6 57.6
Beacon and T/M off 82k.5 60
Beacon and T/M on 825 62
Reset disable 827.3 T0
Beacon and T/M off 829.3 76
BEnd of orbit 9 900.0 0 (8)
Acquire HTS 900. L 2.7
Beacon and T/M on 903.6 8
Reset ensble 90k & 1
21.6°KF latitude (ref.) 907.3 21.6
Reset signal/command 908.3 25
Pass 10 Acquire KTS 910.9 35
(s-N) 57.6°N latitude (ref.) X8 | 926.8 57.6
Beacon and T/M off 918 60
Beacon and T/M on 918.5 62
Reset disable 920.8 70
Beacon and T/M off 922.8 76
Eod of orbit 10 993.5 0 (8)
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Table Ab-1 (Continued) .
Time location
Phage Bvent . 7 N Latitude
_ _ | | (min) | (aeg)
" End of orbit.11 1087.0 o (8
Passes . End of orbit 12 1180.4 o (8
11 thru 13 End of orbit 13 1273.9 o (8
Beacon and T/M on 1300.6| T6
Reset enable 1302.3 )
Reset signal/command 1306.2| 60
_ 57. latitude (ref.) KTS |1306.8 57.6
Pass 14 Reset disable : 1307.7 Eg.o
(N:;) Rese} enable 1309.7] b6.0
34.6°0 latitude (ref.) vP8 |132.3 34.8
Reset signal/command 1313.7 30
Reset disable 136.2 20
Beacon and T/M off 13n6.7{ 18
End of orbit 14 1367.4 0 (8)
Beacon and T/M on 13m.6] 76
Reset enable 1302.3| T4
signal /command 1306.2] 60 .
57 latitude (ref.) KT8 |1306.8 57.6
Reset disable 1307.7 sh.0
Reset enable 1309.7 46.0
Pass 15 34.8°N latitude (ref.) VIS [1322.3| 3.8
(n-8) - Reset signal/comsand 1313.7! 30
Reset disable 1n6.2f 20
Beacon and T/M off 16.7] 218
Bnd of orbit 14 1367.4 o (8)
Beacon and T/M on 1395 76
Reset ensble 1395.9 T
Acquire KT8 1395.7 73.5
signal /command 1399.7| 60
57 N latitude (z-er.) Krs {1400.3 57.6
" Pass 16 Reset disable 1::&:}.)2‘ Eg
Acquire v'rs 1ko2. .5
‘ (N-8) sgg 1403.2| 46
N la.titud.e (rer.) vrs |1405.8 34.8
Reset signal/command kor.2] 30
Beacon and T/M off 1508.1 26
Beacon and T/M on 1408.6] 24
Reset disable 1409.6 20
Beacon and T/M off 1412.6 8
End of orbit 15 1460.9 o (8)
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Table A6-1 (Continued)

' Time Location
Phase Event T N Latitude
(min) (8eg)
Beacon and T/M on 1582 76
Reset enable : 1%.7 - g; 6
Acquire KT8 . 1584.2 .
Reset signal/command 1586.6 60
57.6°N latitude (rer ) xrs8 | 1586.8 57.6
Pass 17 Acquire HTS 1592.8 34.2
(n-s) 21. 6‘1! latitude (rer.) EHS | 1595.7 21.6
Beacon and T/M off 1597.5 16
Beacon and T/M on 1598.0 1k
Reset disable 1598.5 . 12
Beacon and T/M off 1599.5 8
End of orbit 17 1647.8 o (8)
Beacon and T/M on 1675. b 6
. Reset ensble 1676.2 T
_ ‘] Reset Signal/commsand 1680.1 60
Pass 18 57.6°N. latitude gref ; KT8 | 1680.3 57.6
(x-8) 21.6°N. latitude (ref.) HTS | 1689.2 21.6
Beacon and T/M off" 1691..0 16
Beacon and T/M on . 1691.5 1h
Reget disable 1692.0 12
Beacon and T/M off 1692.9 8
End of Orbit 18 1783 0 (8)
A-2-19
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Table A6-2

FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING

LOCKHEED AIRCRAFT CORPORATION

Bt kel .o

Cross I.a:bitnh (Reference Latitude)
65°8 5.6 ] 25§ 22°x
T+ ' :
T From| Launch’ T+ T+ T+
_ Launch sys'beni Launch T Launch T Launch
Period| Correction] Time | Time ; Time Time
(sec) (sec) i (lec:)I (sec)] (sec)| (smec)
s mertraem——
5340 | Decrease l | 5199
21 steps ‘ |
5400 | Decrease . s819
20 steps .
1 5460 | Decrease g 5880
1h steps | i :
5520 | Decrease i - 5040
8 steps ' _
5580 | No change| 5334 | Shh9 | 5954 6001
5640 | Ko chmgel 5388 5503 " 6014 6061
5700 | Tncresse | i1 5558 1 6om 621
8 steps ‘
5760 | Increase | 5kok 5612 - 6134 6182
1k steps
5820 | Increase | 5547 5667 6194 6242
: 20 steps '
58680 | Increase | 5600 5722 6254 6302
: 25 steps :
5040 | Increase 5654 5776 6313 6363
31 steps .
6000 | Incresse | 5707 5830 6373 6h423 -
37 steps _
| 6060 | k2 5760 5885 6343 6483
6120 | 48 5813 5939 6493 65
6180 | 53 5666 i 5994 | 6553 6605
A-2-20
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Cross Latitude (Reference Latitude)

O

LOCKHEED AIRCRAFT CORPORATION

SECRET-

65°8 57.6°N 25°N 22%
T From IIu:ch T+ | | T+ | T 4+
" |Period m: "?ﬁi” sﬁ:m ' L&"’.‘.ﬁ" ' L;im;ecn y I;;ﬁh
(sec) 4 (sec) | (sec)]| (sec) (sec)t(sec) (sec) | (sec)| (ecc)
6240 | 59 5919 6048 | 6613 h 6665
6300 | 65 5973 | 6103 Te613 6725
6360. - 70 6026 | 6157 1| 6733 | 6186
6k20 | 76 6079 6211 6792 “m
6480 | As airectea| 6133 6266 6852 6905
6540 | Ae airected| 6186 6321 6912 { 6967
6600 | As airected| 6239 6375 6972 | Toz7
6660 | As directed| 6292 6429 7032 | 7088
6720 | Ae directed| 6346 | 6uen 7092 T1LB
6780 | As directed| 6399 6539 152 | 7208
6840 | As directed | 6452 6593 | 722 WaSg
| 6900 | As atrectea| 6505 :| 6647 | 1272 ! 7329
6960 | As directea | 6558 3 6701 "‘7332 ! 7390
7020 | As adrected | 6612 | 6756 7392 Th50
7080 |As directed | 6665 | 6820 Th52 7oL |
TI40 |As airected | 6728 6865 7512 571
7200 |As directea | 6772 6920 7572 17632
A-2-21
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MONTIOR
Pan adapter

BANDVIDTH
(An/mm)
cpe
X
<]
| <]
xC
KC
| ]
xc
I

C 1302
NC 1300
NC 1401
1302
b
Y

3
-y
NC 13024

Wems Clark | WC

Nene
¥ems Claxk nc
1 Kme

© MOLTT-
Hone

Table A7-1

RECEIVING EQUIPMENT ASSIGNMENTS AND SETTINGS

Awrem
(aaz)
(15)

e A
| @,
YaAGx (7T)

(25)

Tri-Belix (15) | Nems Clark {w&)
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Figure A8-1 Nominal Capsule Telemetry Voltage Levels
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FOREWORD

Due to major operational changes, this Tab 3 of Appendix A supersedes 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
Agena 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 nm 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 E. Magng 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 lines (toll telephone).

4

A-3-3
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The recovery operations contained herein are based on the Recovery Plan

fox Discoverer XII, LMSD-M6623. 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 have precedence over the Recovery Plan for Discoverer XII.

A-3-4
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~ AFRPENDIX 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 (Agena Vehicle 1053). This Tab will not be referenced
for subsequent flight operations. :

A2 CONFIGURATION

A2.1 Agena Vehicle Modifications

A2.1.1 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 capiule instrumentation is to telemeter separation, re-entry,
and recovery equipment operatic}nl to ground stations to enable a more com-
plete post-flight quantitative analysis of the recovery operations than has
been possible on previous flights. -

A2.1,2 In order to accommeodate the required capsule instrumentation a.nd
to achieve the required perigee aititude. 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 transistorized S-band tz:annponder, which is a preproduction

- article of the type to be used on the Agena 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 programmer on Pass 2 over
KTS and HTS to facilitate airborne checkout and ground equipment compat-
ibility adjustments prior to the recovery pa--." The orbital programmer
will enable and disable the capsule tra.nipondor Command 4 activation cir-
cuit at telemetry and beacon ON and OFF respectively. The transponder
can be turned on by issuance of Comamand 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 Command 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 capm;le. 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 tranlponder 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 simultanecusly, the cap-

sule g&’ron 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-ons will materially reduce the life and ,
reliability of the transponder and gyros; hence,the transponder will be com- _
manded on only when absolutely necessary. Due to the programmed turn-on .

A-3-6 :
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of the transponder during Passes 2-and 17, it should not be necessary to
command transponder turn-on unless difficulties are experienced during the
programmed Pass 2 turn-on.

A2.2 Capsule Instrumentation.

The dia(noatic capsule pa.ylél.d for this flight oﬁeration 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 du.rinq 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 mc 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.

A2.2.1. The capsule instrumentation schedule is contained in the DTO.

The two telemetry transmitters will have parallel inputs in order to achieve
transmitting redundancy. The l.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 mc, 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
Channels 16 and 18. The VCO for continuous Channel 11 will be driven by

a -20-g to +8-g longitudinal accelerometer.

LOCKHEED AIRCRAFT CORPORATION ——%‘Ee-R-E—T——_ MISSILES ond SPACE DIVISION
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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
Channsls 14 and 16 along with a 50-ke 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-in 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-ke
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 Chamnels 11, 15,
and 18 with Channels 14 and 16 recorded on magnetic tape fqr post-flight

analyses. .
T 4

A2.3 Pvt. Joe E. Mann

A2,3.1 The Pyt, Joe E, Mann will put to sea with sufficient time to arrive
at the initial station, 9° N latitude, 157°24' W longitude, not later than

T+ 3 hburl LMSD personnel will accomplish communication checks
_-with the VGG 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 d&ﬂy
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
 A-3-8
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Pvt. Joe E. Mann will assume primary 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 S§B 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 E. Mann will maintain radio
silence durin¢ active passes over the VIS and continuous contact during
active passes within reception range of the ship. Following recovery, the
communications will revert to the prelaunch daily schedule.

A2.3.2° The following SSB frequencies will be used for ship-to-shore
communications:

vee/ HCC/
Pvt, Joe E. Mann  Pvt, Joe E, Mann
In port and first dayout 6741 kc 17622.5 ke
Second day out and beyond  11214.0 ke '11214.0 ke

A2.3,3 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 communicifio_na
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.

A2.4 Ground Station Modifications

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

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
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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 lyltem. recordor-. 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
minimum Recovery Force with all search and recovery equipment operable
must be met: '

a. Four RC-121 radar aircraft ;
b. Eight C-119J recovery aircraft
¢. Two surface ships.

A3.2 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 velocit.y vector to increase
the resultant velocity at Discoverer Satellite burnout.
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A4 ORBIT OPERATIONS

A4.1. 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.increuo/decroa.u 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-

tinuoﬁs 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, etc) will be read out and reported
to the STC in realtime on all passes until the recovery pass, nominally
Pass 17. The telemetered quantities to be read out in realtime during the
recovery pass are listed in Paragraph A5 and Table A8-1 of this Tab.

A4.1.3 In order to determine capsule upa.ra.tionb 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 S58/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.

A4.2 Capsule S-Band Transpondes

A4.2.1. A transistorized 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-rocket 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 Recovery Force,

' Ad.2.2 The orbital programmer will control the capsule transponder. On.
Pass 2, the orbital programmer will turn on the capsule transponder at
mid-track over KTS 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 necesssry VERLORT
adjustments, and track in this mode until fade. The orbital programmer
will also be programmed to turn on the capsule .transponder before acgquisi-
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 ptu‘ within '
reception range of KTS and HTS. -

Ad.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
latitude.farther northto 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 parichute 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 nominal.

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 ares; the other Victory
Ship, two or three C-119J, two RC-121, one WV-2, 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 Segra.tién 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 pProgrammer will
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restart the SS/D timer. Significant events which will occur during the cap-

sule separation, re-entry, and recovery sequences are listed in the fgllow-
ing paragraphs with T = 0 defined as the time of capsule /Agena electrical
disconnect.

A5.2.1,1 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 S5/D timer
(£0.6 sec) - . 2. Telemetry battery activated

T - 78 sec  SS/D Timer (arm signal) 1, Capsule telemetry plates ''on"
— 2. Ignite thermal relays to arm’
thrust cone programmer
3. Capsule radio beacon "on"
4, Command - 40°/min pitch rate
5. Start tape recorder

T-1sec  SS/D Timer (transfer - 1. Command + 4°/min 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 »
4. Ignite recovery system thermal
battery 2A8
5. Ignite pyro switches 2A4A2S1
and S2 to arm thermal battery

ZA7TBT-1
T -~ 0 sec Electrical Disconnect 1. Capsule/satellite ca.ble
(-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
{£0.1 sec) signal) (0 to 7 milliseconds delay)
: " 2. Four springs.push off ca.plule to
about 1. 7 ft/sec

T+ 1.5 sec T/C 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 zgnited, capsule
(£0.11 sec) receives approximately 4-g ac-
: ' celeration for approximately
. 9sec
A-3-14
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Time ’ Si Source
T+ 13.75 sec

T/C Programmer Event 3
(20.5 sec) :

T 4+ 15.75 sec T/C Programmer Event 4

(0.6 sec)

AS 2.L.2. Capsule Re-entry Sequence

Approximate

Time —Altitude
T + 362 sec 350, 000 £t
T + 453 sec 200, 000 ft
T + 507 sec 135, 000 £t

AS5.2.1.3 Capsule Recovery Sequence

Approximate
Time _ Altitude
T 4+ 600 sec (nominal) 55,000 £t
(5-g switch closure .
+ 126 sec(x 2 sec))
A-3-15
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Event
De-spin rockets ignited,
capsule de-spins to about
10 rpm
Ignite electrical disconnect

and explosive separation
bolts.

ZEvent

- RF blackout begins

5-g switch closes, per-
mitting battery 2A8 to ig-
nite thermal battery BT-1,
which in turn fires:
(a) Dimple motors to start
mechanical timer
(b) Pyro switches to allow
28v from thermal bat-
tery 2A8 to feed the
timer switch, removes
squib of thermal battery
2ATBTI1 from thermal
battery ZA8, and arms
thermal batteries
-2ATBT2 and 2A7BT3

RF blackout ends.

Event
Battery ZAS8 ignites thermal
batteries 2A7BT2 and BT3,
and delay pyro switches
2A4A181 and S2 (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 94, and un-

short the chute cover ejec-
tion pistons. :
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Event

3. The action of switches Sl and 52
also permits batteries BT2 and
3 to ignite the ejection pistons
and pyro switches 2ZA4A1S3 and S4.

4. 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 resfed condition.

5. Time delay pyrotechnic cutter
disreefs the main chute and per-
mits deployment (4 sec).

6. As the chute system decelerates
the capsule, the ablative shell,
released from the capsule when
the ejection pistons fired, falls
clear of the capsule,

7. Actuation of pyro switches S3 and
S4 apply +12v (from batteries
contained in the radio beacon) to
the light beacon.

8. Radar reflective chaff, packed ‘
with the chute, falls free as the
chute emerges from its bag.

A5,2.2 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 Kodisk Tracking Station Recovery Pass Operations

AS5.3.1 For the recovery pass, 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 VERLORT pulse spacing
No. 3 thirty seconds later, and the radar will be locked on to the capsule
S-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-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 .
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separation, whichever is first, the K’I‘S 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 éuautatively 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 mgnetié 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'l
2 Spin II
3 Retro rocket
4 De-spin 1
5 De-spin I1
6 Thrust cone electrical dilconnect
7 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 norml Event numbers will only be referenced
for negative reporting. ‘

A5.3.3 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 mc 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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AS5.4.2 On the recovery pass, HTS will track the vehicle telemetry signals
‘with the tri-helix antenna and the capsule telemetry signals with the TLM-18
antenna. Acquisition of the vehicle telemetry signals with the tri-helix an-
tenna will be accomplished using standard acquisition procédurel. Proce-
dures for acqui-j.uoh of the capsule telemetry lijnah 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° of asimuth over 15° for the eastern sector or under 345° in the
western sector. ’

The TLM-18 antenna acquiiition elevation will be 2°. Until acquisition of

the capsule signals, one receiver, oporatin( 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 T1.M-18 acqui-
sition, the tri-helix will be positicned 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 will be transmitted to the PAC when requested by the System

Test Director. '

AS5.4.3 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 bas 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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AS5.4.4 Al capsule telemetry will be recorded on magnetic tape. Subse-
guent to HTS iacquisition of the capsule telemetry signals, HTS will report
telemetered recovery events as listed in Table A8-1 to the STC immediately.
Thess real-time telemetry data rudoin:l will be identified by using the ap-
profriate code word for recovery, followed by the event number shown

below:
Event No, ' Fupetion
| G switch closure
2 Timer switch closure
3 Parachute cover off
4 Parachute deployed
5

Ablative shell off

A5.4.5 When the TLM-18 agimuth 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.

AS5.5 Surface Ship Operations

A5.5.1 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 their golématry receiving capabilities. The surface

ship deployment is shown in Fig‘ure A7-2. :

A5,.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 slewing rate of 30° per second and continued for two
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minutes.- If the capsule signals are not acquu-ed 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 ﬁcquired
sigoale. 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 ca.plbility between HTS and the Pvt. Joe E. Mann.
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 #90° 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 Dalton 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, Mann 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 10° elevation. The forward tri-helix antenna will scan the azimuth range
from 270° to 90° at the maximum slewing rate (approximately 30° per second).
The aft tri-helix will scan the azimuth range from 90° to 270° at the maximum
slewing rate. The single helix antenna will search with an elevation scan

from 90° azimuth to 270° agimuth at the rate of once per five seconds. All
antennas should search for the 228. 2-mc capsule telemetry signal.

A5.5.2.1 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 hde; 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 prelent&tioh. Immediately after the sig-
nals fade or after the parachute deployment telemetry is acquired, whichever
is first, the Pvt. Joe E. Mann will report by voice ship position, capsule
bearing, and real-time telemetry data to the HCC over the SSB radio. After
the parachute deployment sequence hl.l ‘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.

A5,5.2.2 During the recovery and search operation, the LLMSD personnel on
board the Pvt. Joe E. Mann will maintain communication with the telemetry
aircraft over the auigied UHF freqﬁencies. The ship and aircraft will ex-
change acquisition and tracldng data for mutual b-haﬁt. Since the

Pvt. Joe E. Mamn 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 HGC over

SSB radio.
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AS5.6 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 nm nominal impact area to insure aerial recovery
capabilities.

The capsule detection range will be extended 400 nm 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 attenipted in this area, but em-
phasis will be on detection and surface recovery.

A5.6.2 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. = ' : '

AB5.6.3 The recovery aircraft will be deployed with six C-119 aircraft in
the:primn.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 A7-5. ’

A5.6.3.1 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 D/F
equipment on the capsule beacon signal. KTS will report the frequency devi- -
ation of the capsule beacon to the HCG 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 mc about the
reported frequenci. If the capsule beacon signals are not acquired by

ETPD + 60 seconds, the frequency scan will be increased to #12 me. 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 gig-
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 "HCG On-the-Scene Test Controller" aboard the WV-2.

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 prima.ry 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:

A-3-23
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Aircraft No. Position
1 480 nm south of Pvt. Joe E. Mann
2 Midway between Dalton Victory and
| - Bvt, 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.

AS5.7 Airborne Recovdry 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-119J, C-130, and WV-2 aircraft

will be plotted to verify that only orne intersect point exists and also will be
checked against radar returns of the RC-12] 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.

A5, 7.2 When the recovery _a:licruft 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-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.

A5.7.3 If the air recovery is unsuccessful, the C-119J 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 ‘impacfa, 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 v
RC-121, or alternate, will transmit brief best available information reports
‘to the HCC over SSB 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 (22 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
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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 receiptby 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 mi.nuteo'i.n the southern area, the Airborne

Recovery Forces will initiate a corridor search south along the probable

imiuct 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.

- A5.7.6 The southern telemetry aircraft will maintain UHF communications
with Christmas Island and the M_E_._Mm 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 K, Mann is unable to trensmit SSB
while receiving telemetry signals all Pvt. Joe E, Magn 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 deplbymom 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. T

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. Mann. 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_telemei:ry 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.

AS5.8 South Point,Hawaii Telemetry Installation

A5.8.1 For this operation, a quad-helix antenna and two Nems-Clarke 1302A
receivers will be installed at the PMR 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° to 70° to 10° in 20° steps at the rate of one step per scan.

AS5.8.2 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 ligm..h'. 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 Christmag 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 ste Tr scan. .
P pe . A-3-28
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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.

A5.9.1.3 If the satellite path is a near overhead pass at Christmas Island
(£ 2° W longitude), the quad-helix antenna will scan 360° in asimuth at the

rate of once per ten seconds from ETPD #* 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 ETPD + 30 minutes, a negative report will
be submi tted to the HCC over SSB 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 S§B radio.
The antenna agzimuth 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.

A-3-29

LOCKHEED AIRCRAFT CORPORATION - S Ee |a E l MISSILES ond SPACE DIVISION




—SEGRET- LMSD- 445720

1053/160
Revised Page
31 May 1960

AS5.10 Barking Sands, Kauai Telemetry Facility

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 botﬁ 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 tr'ajectqry. ‘

A5.11 Hawailian Control Center Recovery Operations and Communications

AS5.11.1 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 Pvt. 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 posaible, then an aerial pickup may be scheduled for the following
morning. » : ' ' '

A6.1.2 If the Dalton Victory acquires 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 telemstry 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 a.ircraft

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. '
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Table A 2-1
NOMINAL FLIGHT PLANNING DATA
Items R
DISCOVERER
8/ 1053
- Paylosd Di c
Fuel UDME, - 1865 1b
- Oxidizer IRPNA, 4767 b
Taunch weight 854k 1v
THOR
8, . 160
Launch veight 117,315 1b (inclndes payload)
Tuel RJ-1 :
Oxidizer Liquid oxygen
LAUKCH '
Site VAYB, 8M-T5-3, Pad
Date June 1960
Pad asimuth 181.48°
Launch aszimuth 1Tet
Nominal airborne command 20 seconds
Orbital boost time 117 seconis
Downrangs T/M Ship location (King County)  16°00'N 117°k3'W
Dowrrange T/M ship heading ~ 353°T
Programmer setting 5610 seconds (Step setting 22)
IRJECTION
Time T+ 387
location 2h. 1'! 118.85»"?
Altitude 1k
Azimith 171,
Nominal velocity 25,884 ft/sec
QRBIT
Period 93.48 win (5609 sec)
Apogee K13 e
Perigee 15 sa
Eccentxicity 0.032
: Aversge regression rate (17 passes) 23.52°
Reset latitudes 23°K (for northbound passes over HTS)
30°N (for northbound passes over VIS)
N 60°N (for southbound passes)
Inclination sngle a1.6*
Prt. Joe E. Mann initial location 90°N 157°24'W

RECOVERY
Atrcraft (type ani quantity)

Surface ships (recovery)
Surface ship initial locations

Burface ship helicopters
Recovery pass

Predicted impact area center
BTFD

LOCKHEED AIRCRAFT CORPORATION

c~130 (1), Jo-5% (5)
€-119's (9) snd RC-22's (k)
Dalton Vivo :::. Haiti Vie

" HRS-3 (2 on each ship)
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Table A2-2
NOMINAL ACQUISITION TIMES
Acquisition Fadeout Duration
' Pime : Time Time
Pass Station _(wimutes) (winutes)  (mimutes)
unch  Pt. Mugu 0.5 8,1 - 1.6
am Vendenberg 0.0 7.9 1.9
T/u mp R h-s 13‘0 i
1 Kodisk 87.3 95.1 7.8
Bbaj.t 182'8 18705 u’T
2 Hawail 11,2 197.2 6.0
8 Vandenberg 7.7 728.9 1.2
9 Havali gu.l a1, 111*_2(
Vandend 11.7 . .
Kodiak e 818.9 826.9 8.0 |
10 Eawvail 900. 4 613.5 13.1 A |
Xodiak © 610.9 9e2.1 1.2
Hawail .1 1005.2 7.1
i Kodiak 16’32.3 1019.1 12.8
*12 m ’ 110'!-.9 1103.3 309
W . ° 13”'8 h-l
i vontemberg  1i2.h  140B.8 6h
16 Kodisk 1489.3 1496.9 7.6
Vandenberg 1498.9 1500.5 1.6
1T Xodisk 1584.2 1590.4 6.2
Hawaid 1592.8 1599. 6.8
#23 Vandenberg 2120.9 2129.7 - 8.8
o Kodiak - 2222.7 2297.6 k.9.
#Apguisition only - no T/M readout
A;3-34 | ‘
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Table A 4-1

INSTRUMENTATION AND CAPSULE EQUIPMENT
REQUIRED TO BE OPERATIVE AT LAUNCH

Agena Telemetry Channels

12 Subcarrier mist be present
15 Bubcarrier and commutator points 9, 15, 17 must be present

16 Bubcarrier and commutator points 2, 4, 6, 8, 10, 22, 24, 25, and
26 must be present.¥*

Capsule Equipment Transmissions

(1) Acquisition beacon with 1.5 me of nominal freguency

(2) A1l telemetry chamnels and commutators on both transmitters
operating within specifications

(3) S-band transponder operating on pulse spacing No. 5.

## Channel 1 is an acceptable substitution for Channel 16, commtator points
2h and/or 26. Channel 1l is an acceptable substitution for Chaunel 16,
. commtator points 2, 4, 6, and/or 8. Channel 13 is an 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.
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Table A5-1
$S/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1053
TIME (SEC) . ,
Nominal Computexr SIGNAL CONTROL FUNCTION
Time From Running
Launch Time
--0.1 Timer reset
-0 . 0 | 8Start 88/D timer
0.1 0.1 THuer reget
0.1 0.1 Timer safety cipcult
167 167 De-energize K30, 31, 32 (uncage gyros)
167 167 Programmed destruct lockout
178.5 178.5 Isolate K2k from Beacon 5
178 178 Vehicle pnewmatic control
178 178 Open pneumetics valve and spare
178 178 Pire explosive bolts
178 - 178 Pire explosive bolts
179 179 Start orbital programmer (paralleled)
Y 179 Pire retro-rockets (paralleled)
79 179 Arm pitch and yaw control
179 179 Arm integrator correction
192 192 Command -45°/min pitch rete (pitchover 21.75)
192 192 - Arm roll E/S command
192 192 Fire H/8 cover squib
192 ’ 192 Break 26V to N, valve, shut down separation
monitor
192 . 192 Pire H/8 cover squidb :
204 204 4257 to 83/D for brake control (not effective
_ until 221 sec. 85D-W0) :
221 221 Command -2°/min pitch rate from integ. pot.
A-3-37
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Table A5-1 (Continued)
TIME (880) |
Nominal Computer SIGHAL CONTROL FUNCTION
Time From Running
Launch Time
e K Connect piteh /S commend
2 2 Arm Beacon #5 timer brake comtrol
- 22 22 Arm integ. unoaging circuit
221 221 Arm K21 hold-in circuit, latch up Kl to start
delay via orbital programmer
2n -1 Roll B/S signal shunt

- 1] 22 Timer brake hold-in control or integ. corr.
. respectively (isolated by 850-KO)

2l p- Stop 88/D timer delay (nominally 20 sec)

254 234 Fire ullage rockets

254 23 Fire ullage rockets

254 234 " Preactivate hydrsulics

254 234 Deactivate Beacon 5 timer brake control

254 23k K21 hold-in

269 249 Arm gas generstor squib. Energize K28
(Pitch and Yaw Pneu. Off)

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

269 2h9 Ragine ignition

269 249 Connect acceleromster to integrator

270 - 250 Pneumatic off backup (pitch and yaw)

270 - 250 Open gas gen. fire and He squidb circuits

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

270 250 Open ges generator squib arm circuit

270 250 Clese circuit to T/M off switch

270 250 Start thrust M/A Corr. (disconnected)

. % This sequence 1s based upon a nomihal trajectory: Orbital programmer
set for 21-sec timer brake delay and no tiwer brake modification from
beacon channel #5 or ¥6. ‘
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Table A5-1 (Continued)

velocity-to~be-gained of 13,

LOCKHEED AIRCRAFT CORPORATION

TINE (SEC) . _
Nowtnal Computer SIGNAL CONTROL FUNCTION
Time From | Running
Lavnch - Time
270.5 250.5 Steady state thrust.
'370 350 Stop Thrust M/A corr, (discomected)
3‘?0 350 Btop P.G. offset corr. (discmcted)
385 65 Arm pneumstic (pitch and yaw)
385 %5 Engine cut-off safety svitch
388 (368) Test isolation (no flight function)
+x388 (368) Discomnect accel. from integrator
368 (368) Engine smt down by integ.
388 (368) Activate pneumstic controls (:I.e-energiu K-28)
30k 37h 88/L +26VIC unreg.
394 3Tk Hydraulic controls shut down; shut off ullage
' rockets and de-energize K34 (Par.)
394 374 Command +40/min yaw rste
30k 3Th Commend 0°/min pitch rate
39k 37h Fire oxidiszer, helium, fuel vent valves
(paralleled)
39 374 De-energise K21
4o2 472 Calibrate T/M .
k92 k72 Connect K24 to Beacon 5 (inoperative)
oo k72 Heater ampl. excitation '
502 482 Btop ocalibrate
502 L8 " Open engine shut down circuit and switch ant.
502 482 Bnable Command 5 and 6. Alternate recovery
‘pass capebility
664 6hh - Command +3.55°/min pitch rete
#* The dial reading of the int or when caged is 1725 representing a

£t /sec.
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Table A5-1 (Continued)
TIME (m)
Nominel Computer |. SIGNAL CONTROL FUNCTION
Time From Running :
Launch Tine
664 64k Connect roll H/S to yaw gyro
664 6Ll Roll accel. output grounded ‘
664 6Lk Shut down +26V reg. ascent only power
(paralleled)
664 6Lk Aux. heater on
66k 6Lk De—energise K33, switch out 0.1% reg.
664 6uk Integ. M.&mmdtopitchcarr Mode
: ' (mopontiw)
664 6Lk Integ. shut down (latch down Xk, K5, X6)
890 870 Phase balance § A
890 870 Arn tape recorder L ‘
890 810 Phese balance § B
890 870 Recage integrator (inoperative) _
850 870 Bet K21 for pitch rate correction (inoperative)
890 - 870 Accelerometer power axp retwm
890 870 Telemetry Off
890 870 _ %ohtchn (88/D timer off) E/S to tow
890 870 Open integ. recage (mamtin)
890 870 Arm 88/D timer for recovery phase
. 890 870 . Stop integrator caging (inoperative)
890 éro Spare .
*x 870 Pulse 1atch K7, K1k, K17, K18 (88/D timer
on B/8 oft)
X +15 885 Command ~45°/min piteh rate
X +15 885 Pire payload battery heeter squibs
# Tme of initiation of recovery phase o
o
:  A-3-40 ,
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Table A5-1 (Continued)
TIME (SB0) T
Nominal Computer | SIGNAL CONPROL FUNCTION
Time From Running
Launch Tipe
X +18 888 Arm Cspsule ejection (squib)
X + 92 962 Command 3.55°/min pitch rate
X+92 962 88/L Transfer Circuit #i
X +92 962 88/L Transfer Circult #2
X +92 962 Disconnect capsule from electrical P.8.
X +93.5 1963.5 Bhut down 88/D timer
X +93.5 963.5 Command eject (paralleled)

A-3-4]

LOCKHEED AIRCRAFT CORPORATION : _—SE-C-R‘ET_ MISSILES oad SPACE DIVISION




Table A6-1 -
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO, 2205-1053
(Based on & 93. 5 Minute Period)

LMSD-445720
1053/160
Revised Page
31 May 1960

Time Location
T N Latitude
Frase Event (min) (deg)
Ssparation 2.98 (179 aec; ---
Start orbital timer a.gg 179 sec - - -
Leunch Nominal fire time ' 269 sec) - n -
Nominsl burnout and .
orbit injection 6.47 (388 sec) ---
First crossing of
. equator 12.37 57'&2 secg 0
Beacon and T/M off 1%.83 (890 sec 12 (8)
Beacon and T/M on -
reset ensble 86.9 Th
Acguire KTS 87.3 T2.7
Pass 1 65°N latitude (ref.) 89.5 65
(N-8) Reset signal/command 91.1 60
57.6°F latitude (ref.) |
KT8 | 91.5 57.6
Beacon and T/M off -
. reset dismable 103.3 10
End of Orbit 1 - 153.h 0
'Beacon and T/M on -
reset enable 180.5 Th
Acquire KT8 182.8 65.
Reset signal/conmand 184 .4 63 4
~ 5T.6°F latitude (ref)
KT8 185.0 57.6
Passg 2 Acquire HIS 191.2 32.3
(§-8) 21.6°KF latitude (ref.) | ’
HS 194.0 21.6
Beacon and T/M off -
reset disable 196.8 10
End of Orbit 2 - 246.9 o]

LOCKHEED AIRCRAFT CORPORATION
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Table A6-1 (Continued)
Time Iocation
FPhase v Event T N Latitude
- (min) (aeg)
~ End of Orbit 3 3%0.k )
Passes End of Orbit & 433.9 0
3 thru 7 End of Orbit 5 527.h (o]
End of Orbit 6 _ 620.9 0
End of Orbit 7 k.4 0
Acquire VTS 1.7 12.7
Beacon and T/M on -
reset enable T18.8 16
Reset signal/commend. T22.7 30
Pass 8 | 34.89K .latitude(ref)vrs | T24.0 34.8
(8-N) Beacon and T/M off -
reset disable T27.1 46
End of Orbit 8 8o07. 0
Acquire ETS 811.1 12.3
Acquire VTS : 811.7 .7
Beacon and T/M on
reset enable | 812.3 16
21.6°N latitude(rer)Ers | 813.8 21.6
Reset signal/command 816.1 30
. Pass 9 Acquire KTS 818.9 bo.2
(8-K) 57.6°N latitude(ref)kTs | 823.6 57.6
Beacon and T/M off -
reset disadble 8e6.2 66
End of Orbit 9 901.3 0
Acquire ETS 902.1 2.7
v Beacon and T/M on -
. reset enable 903.0 6
Pass 10 Reset signal/command 906.9 .20
(8-N) - | 21.6°K latitude(ref)ETS | 907.3 21.6
Acquire KTS 910.9 35
57.6°N latitude(ref)KTs | 916.8 57.6
Beacon and T/M off -
reset disable 918. g | 62
End of Qrbit 10 9ok . 0
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LMSD-445720
1053/160
Revised Page
31 May 1960 .
Table A6-1 (Continued)
Time Location’
Phase Bvent by N Latitude
(min) deg)
— — e r— —
Passes End of Orbit 11 1088.3 (o]
11 13| End of orbit 12 1181.8 0
End of Orbit 13 1275.2 0
57.6°N latitude(ref)KTs| 1306.8 57.6
' Beacon and T/M on - 1307.1 -
reset .
f;:;)lh Reset sl command 1311.2 20
34.8°N latitude(ref)VTS| 1312.3 34.8
Beacon and T/M off -
reset dissble 1315.1 2k
End of Orbit 1b 1368.7 0
Beacon and T/M on - :
reset enable 1395.5 Th
Acquire KTB 1395.7 T3.5
Reset signal/command 1399.7 60 .
Pass 15 57.6°K latitude(ref)KTS| 1400.3 Eg.s
(x-8) Acquire VIS %02.4 .5
: 3% .8°F latitude(ref)VPs| 1405.8 .8
Beacon and T/M off -
reset disable 1408.6 2k
End of Orbit 15 u62.2 -0
Beacon and T/M on - :
reset enable 1489.2 ™
Acquire KT8 1489.3 T2.7
Reset signal/commend 1493.1 60
Pass 16 57.6°N latitude(ref)XxTs| 1493.8 57.6
(§-8) Acquire VT8 . 11498.3 37.3
34.8°% latitude(ref)Vrs| 1499, 34.8
Beacon and T/M off -
reset disable 1502.1 ek
End of Orbit 16 1555.7 0
Beacon and T/M on, ~
reset enable 1582.7 s
Pass 17 Acquire KT8 1584.2 67.6
(N-8) Reset signal/command 1586.6 60
- 57.6°N latitude(ref)kTS| 1587.3 57.6
Acquire HTS 1592, 3%.2
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Table A6-1 (Continued).
Time 'Location
FPhase Bvent T N Latitude
(min) (deg)
Pass 17 21.6§ latitude(ref)HTS | 1595.7 21.6
én—s) | Beacon and T/M off - :
Con'td) reset disable 1598.9 _ 10
End of Orbit 17 16k9.2 . 0
Beacon and T/M on - '
reset enable ] 1676.2 T
Reset signal/command 1680.1 60
Pass 18 57.6°K latimde‘érer)m 1680.8 57.6
(N-8) 21,.6°F latitude(ref)HPS | 1689.2 21.6
, Beacon and T/M off -
reset disable 1692.% 10

End of Orbit 18 1Th2.7 0
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—SECRET- 1053/160

Revised Page
: 31 May 1960
| Table Ab~2 . . ‘
FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING
{LAUNCH ORBITAL PROGRAMMER SETTING ~ 5610 SECONDS) )
' Cross Latitude (Reference latitule)
65K 57.6°K 250N 22°x -
T+
T From| Launch T + T+ T+
Progremmer{ Launch| System| T | Lawch| T | Leamnch| T | Launch
Time Time Tine Time
(sec)
5400 | Decrease | 5175 5285 5TTh | 5819
. 20 steps
5460 | Decresse | 5228 5340 583k : 5880
14 steps ‘
5520 | Decrease sef1 5394 5804 5940
8 steps | ' ‘ _
5580 | No change| 533% Shig 595k 6001
5640 | Mo change| 5388 | | 5503 6ok 6061 ¢
5700 | Increase | Suli1 5558 6oth 121
8 steps
5760 | Increase shol 612 6134 6182
l# steps
5820 | Incremse | 5547 5667 ' 6194 622
20 steps )
5880 | Inoremse | 5500 5122 | 6254 6302
25 steps '
5940 | Increase | 5654 5776 6313 6363
31 steps ' '
6000 TIncrease 5707 5830 6373 | 6h23
37 steps _
6060 | Increase | 5760 5885 6343 ' 6483
k2 steps
6120 | Incresse | 5813 5939 6493 65kl
48 steps
6180 | Increase | 5866 599k 6553 6605
53 steps '

A-3-46 A . .
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LMSD-445720
1053/160
Revised Page
31 May 1920

____Cross Latitude (Reference Letitule)
65%x . 57.6% 25°n 22
P
T From | Lawnch T+ T+ P4
Programmer |lawnch | Bystem T Launch T |Launch T Launch
Period| Correction | Time | Time Time Time
| (sec)] (sec)| (sea) | (sec) | (sec) | (sec) | (sec) | (sec)| (sec)
6240 | Increase | 5919 6048 6613 6665 o
59 steps
6300 | Increase | 5973 6103 6673 6725
65 steps .
6360 Increase | 6026. 6157 6733 6786
TO steps . ‘
6420 Increase | 6079 6211 6792 6846
T6 steps
6480 | As Aairected| 6133 6266 6852 6906
6540 | As directed| 6186 6321 6912 6967
6600 | As directed| 6239 6375 16972 7027
6660 | As Airected] 6292 6429 T032 7088
6720 | As directed| 6346 648\ - 7092 T1L8
6780 | As Airected| 6399 6539 L5 7208
6840 | As Airected | 6452 6593 7000 7869
| 6900 | As atrectea | 6505 6647 7272 7329
6960 | As directed | 6558 67 7332 7390
7020 | As directed | 6612 675 7392 7450 |
7080 | As directed | 6665 6810 Th52 TR
TAO | As directed | 6718 6865 R T5TA
7200 |As directed | 6772 6920 7572 T632
‘A-3-47

MISSILES and SPACE DIVISION




Pojoseust oq jpim [oubls Ayjsuisiey

Y- X- PRoA 84) G jsaiu) ol o apaj [ouliis Joyd Aj0Iapows) SI0p SWIS-R0s (SNl jiim S8IYS W/ vee
nvwm.% ..f!:i!t&:::&édﬂhi:sz!.t.z%zf.
I Aioqsd ‘ssod seye Ajsseipomu) poey - 244
mu ~ 1 Aspsopid ‘ssed saye Ajosmppomm) pony « 144
$in g > Smp joos M pooy - 1M,
Qe © m v voisog
2 T~ x [ x | x| x]|snms Ly L] 9zou| e0tH| usums deig puessspoy
m ~ « ) uojisog
X|x ! x| x |9omwm 13 t 7-91 80LH Yailmg desg puoseg-g)
, 1 | e (osuo) | B
X IX ] X | x|oroap X 1y t Y9 |  ‘0IH | ncposy deig semminibosy | F
: . (oiowey 10 sjosucy) Jno
X [ X | x| x|9108n 13 (4 OLLH | -PPoyY poling souwmerbosy
r'e'cy
X [ X | x| X |otnnp) X 13 | 11 4117 SUOHDO(j}e ) pusmsoD)
F'r| 19' a’s
X IX ] x| x ]ouang It ] i ‘T | ‘s9'v9H| @ 'y swouseyysep ewey
- I uspisog
X X | x| sweasy X 13 1 ‘M| Z0LH | Whag essemeq/eseeny | -
: uojsgso
X X | X | dueosy 1 L I 60IH|  PHmg dog pusceg-gg)
. uwoisiso
X X | x| tweasy T t ”n 01H Pliag deaig pusseg-gy
. , T & (sgosw0s) c
X | X | tweosy X It} 1 79t | ‘S0LH | mopusy derg semmeiBosy
re’z1 m
X | x| weasy X 13 | i\ TLIH suoiisajjiie, puowmor)
| 19'9 a’
X | x| tuessy 1¥ t ‘v T-91 'S ‘YoM | ‘8 ‘v suoumajjje, euoy
. Homy
X X | X} wwosy X It t n 96 | pue uveiaul) oujBSug ouely
xfix uessy X i t AR T} - #om)) sujbug uioy s0y)
xX1x tusasy x 13 t et - v {oubig gjouytn
NNYY ALNNOD
o smpp o sanisan| saw jsaa 32104 A8 | asmnoan usenN an
aion [°H0F "1Ad| owmy ssva | ausor | inoava E..tco W .
susdiNS W/L NOILVAS SNINIVEL «»l¥04N¥] amL ANDwaNasvan

SLNAWIMINDAY VIVA AWIL TVHY
1-8V o1qel

MISSILES oad SPACE DIVISION

A-3-48

LOCKHEED AIRCRAFT CORPORATION




ssog

MISSILES eud SPACE DIVISION

A-3-49

N3 B3| v X Aseavony ad | 2 ozu|  waf sowmeibosg ity
n<fZl s X A X w | rott|  sea] weay weisey semny a/ss
u.u m o> X zdd L wi| eeia]  zron-eisuy mop 145
a~ 21 x zad | 1 o | seia]  zoon-etsuy g las
g .m -l r X powysegl a-st| cza| 1 con-eisuy mey 1as
7 27| r X poopesl 2z sisi]  sTal 1 "oN - wluy g 1as
z X Tdd i %Ll &6a fioy - smmog vexiiey | m
4 X zdd i t -1} 180] Pud - seusodg uozpoy
X dd g s19t 12 sbaipp sag Leneg m
wosisog | <
t X x| x X Y] t st 2o - Wlag 1030jag Luus-ey ‘
(egesue))
X X It’] 1 ] oM (euljg saqjucyy sesey
&0t (oqeswa))
x| x ' X 1 | e |wmn| ‘win| sepoey derg sewmasterg
ssag {stomey s0 ojosuer)
x| x Lseasosy t’] £ T OLLH|inopoey poriey sumsibery
£ x| x z zdd £ 12 ésla T "ON - oSuy mo) 1gs
£ x| x 4 Tdd $ - $€1a] T "N - ofuy pid IdS
£ x!x 4 Tdd € L4181 7a 1 ‘oN - ¥Buy sy 1ds
£ x| x 4 | tad £ f1-51 8Z1a]| 1 "ON - YSuy yaud Ids g
3 XX v tdd £ 661 otia snimndue (4| @
4 x| x 901 ‘C tdd t L1 éca fioy - seumssg wezpey 3
B 4 x| x o ‘oL 7 " Tdd 3 wi £8G] 'PUy - svusdg wozpoy
x| x 9oLt tdd z st ] sloije), sag Kisyeg
x| x ”n°oLe idd 14 Ly 4] §60 | omesn]ipding seg jenwar)
usjiisey
H X x| x| x| newy X 1y t SI] 2| 'Pumg soejeg Aywe-ay
X X] X] x| 0oapy X t] 1 8l OZH {oubyg 10410y jessy
. uopisoy
X1 x| x| x| onems X t’] | " L0LH] 'YPlng ssneineqg/esnessw | .
iq .u_.o.._:_._g._ L o...uﬂu SLX|SAH | SANW | S1A EJI0A AW | aRuINLEY e I
© jaaon ssva | ausor | wnoaveu[tU¥ |amamio
seedifS W/L NOILVS SHINOVAL soliliodmu | Jams ANBWABNSYEW

(penupwod) -8V o1qel

LOCKHEED AIRCRAFT CORPORATION




9 X X v sog 1dd _"\\8: @3] 99d[siniemdmay (g vimpnieg
571 Y0

(penupwo)) 1~8V o1qel

o t
8 ﬂw ol X X Aisandey 1dd" £ £2d | $:ni018dwe) sea07) kpoqieyyy
X _ &
Bog] s X X + X 1 t | eesidm]  era|etono Aising ussneg 39 &
w0~ - nVl
Iags »”, . Auweeey >
ST al " X X 1dd z | en 94|  pwe urdseq - sioy (1o e
- A~sZ3 : _ tdd weagy g
T] 6 X X , X ‘19 1 | s1s190] z9d|  ssoeieypeus sapmiqy &
M : 1dd 3
3 X X’ X ‘19 L | ¢181 9> 19d | weaz 3o 20400 sinyiny q
o oAz smsop) B
s X _ X X 1 1 |/91°81 4o red| Youmg 20wy (marusyoeyy Z
§ S X X 1 L | 2t-or 9 L6d| weag emee) pimg O
dd {S1H T teag
14} X x| x X _.E sLN 1] or8g 90D 8cd uojinmdeg ouo) Jsnnyy
. : ldd - [SLH Z 1wea3 suueasiq | 5
{1 4] X x| x ‘L8 |sixt] 2181 %) . 1ed [03lsid8)3 suen ysnsy) ﬂ
: . Ldd 3 Al ‘poRp - dueag | I
6 X X 1 t j/nzey do d g ‘oN wpoy uidseq | 2
. 1dd s trd 1 penp - ueag | =
6 1 X ‘19 L |/ez81 doD ird { "ON impoy ujdseqy m
o1 x tdd t | 9581 402 oid osjey - sisy Mo, w o
oL X zdd t (w9 g onsy - sy yoig | & *
o1 x zdd L |esernied zd uojiose|sany josxy b
. idd - . <
i x x| x X 1y i i} erd . uojse)eadY jopry
s X X 13 t |orsden L8d | ueag esp 1oy caey
01 4 tdd 1 [irs, 9 ‘6d dnugdg - sjoy tioy
tdd . 1 ‘penp
6 X X 1y t ] rard Obd | - uea3 7 ‘o iepoy ujdg
1dd 1 ‘Penp &
6 | X X 13 i |ot-s 9 68d | - tueAag ( ‘o texaoy wdg =
8’s X ‘ X 14 t 1 017 | uea3 volasedeg sjasder ]
. a0y . oAy |
L's X T | Meacany 1 t ¢ €871 | 1 "oN woHsmdeg snsde) ?
VW |ALWROS | _ . M
3 map - s13 )M Jsaw | s1A 29104 A8 [aamnoay yTINON anwm .
saon W BOF°iAd | oM ssva | d1sos |anoavau (A9 | o %
cvediS W1 NOILVLS ONINDVAL +A80430 | oIW2 d INawavnsvan g
&




1053/160

LMSD-445720
Revised Pa

31 May 19%3

*Ayue-a: Guyanp sajos yped poey

“juswiojdep emion.od seij0 spusses ¢ pun esojeq spundes § jo poey
‘PHRAUY 3§ ja0Ppess ey J) A1w0 (g-g poas ‘g1 Yy by

‘nopesl | dd Ut Yeeip [eas) eBeyjea Aq
PR320 a0y sjueas joy 4310 WM PUD g1} “INOpREs idd S1) *® pasnbas Jueas jo emyy lo.-hn ‘M80pess L3 SAN W pesnbesr uojias|yliea Jusagy

: . “mopess |y se
.cio.g._.zafot.tzo.-...o..m_...........!l._...c...n.....!_.!:m....lm»:.s._.-.._&.......ts_...il_-:.'!-.leﬁu

‘pesabes inopess sisp pejivieq
"NOPOSs | dd 9B PONALES jusas {0 suly melshS INOPESs | ) S PeiRbes WOHEOYIIeA JNeAT

© uedes joitu) 205 42053081308 3) ewy; weysis jaene go Spuaces 7 Uiiiim Uejiojesc)) uolamdes Jein 33j0A £E°| ‘Wolioides o) s01ad sioa L0y spesy

$0104/1dA-00| 4O AS O L] PUB G| S|SUDIL) UO Biep SHMENEL S 1} ‘Wil Wesés fiia SiRjeD) ‘3|RAINNU) Slauiu-z Ajssompasido ja sy pooy -

: *wotios0des 2040 sijon @ ‘Uoiisindes of se1id 51j0n G spos: CE-1] ‘PIISAM 3] smaposs gj-) )1 Ajue £p-) poey
*ueiiniuejsoes Bupinp |[eas] sBajjon eBniean pus ‘U)isiueiIces 0 Lmis o) 1012d jean) s80j)OA ‘uojiniue|IORs O SNy PUD 1mis o swyj weisds poey

‘poinbes swmy wayshy

. ‘spucaes gz sajd uojos
-odes o) spuodes gf snujw uojjoindes WOL) USIEBIMSUDIS SAORULILGS PUD SPUCIS (|| SALIW uejsmdes o Bujiois S)dwos niop pucdes-g) ‘ssed seye
Suj| sojoa/mdm-00) UG Ag 04 £| PUD G| S|OUNEY) US Bi0p HWEUA SN PRSISY| Pasi oq jiim sjop Gf jeuusy) ‘iyB)ls uo pifsa oq o) seddo seu seop
L1 1%my) Uo 0iap ji ‘uojiades of s01d Ljejojpewnny puD ‘uoliojus)ioes Bujinp sieassiuy pucdes-gz ‘ucjioiuejion siojeq s|BAINY] sinum-| (o pooy

"POINbe: SjBAIsU Senun-T io sojdmes diop puones-g| § ' sead Jeye suy|
‘PlivAY] 8] ‘GRQg ‘Wsas Lmises (/g8 §i sead Lmacaes

Sl uo Jjousmi jo owli wWeisis poey “UOHIBI]|IqRIS SPRILD Jo essBep sy SujwIsiep of s|pAINY| pucaes-¢ Ajsjewixesdde o siujod I 1eneq jb posy
’ *A31u0-02 siausni(o 104 84104 ) *Asjun-e1 7| SSBY [SWUOU 204 Jjoa | speey

(peonupuoDd) 1-9V d1qe]

0
*S88{3A o|aejioAn isu] pus isily prey °

n
‘€l

Tl

‘n
0L

weN®

A-3-51

MISSILES ond SPACE DIVISION

LOCKHEED AIRCRAFT CORPORATION




—SEGREF LMSD-445720

1053/160
Revised Pa.%e
31 May 1960 .
0 ey
L] r i

ssavsenr pra —

Pigure A2-1 Nominal Orbit Traces ~ Passes 1 Throwgh 3 ‘

A-3-52

LOCKHEED AIRCRAFT CORPORATION S Ee R E I MISSILES and SPACE DIVISION

PO e ‘*M




—SECRET LMSD-445720
' 1053/160

Revised Page
31 May 1960

[*%.

. LR N ] . ll# ..:-'. L .hﬁ.ﬁ % » S
o L e o awfe o .-'-‘ -a—-. :____ >
-—'..-;:c‘ *
4
’4
NORTH
oce
. =
u| - F
— ] -q
__ll 10
':- - h -'.fw—
< - ~— bEzan ’
4 e,
o bt od
Figuwe A2-2 Neminul Ochit Tronss ~ Pesses 8 Throogh 12
A-3.83 ‘
LOCKMEED AIRCRAFT CORPORATION MISSILES end SPACE DIVISION

N o S w




_SEGRET- LMED- 445720
' . 10583/160
Revised Page
31 May 1920

Figwe A2-3. Nominel Orhlt Traces — Passes 14 Theough 17 ‘

| A-3-54 -
LOCKHEED AIRCRAFT CORPORATION —"‘S'EG'R‘E:F MISSILB ond SPACE DI;VBION

diuem e i e S 2 RO GRS SRR st A AEasanetinill]




L343 SupsmunsBosyy jesey pun soposy L-ZY by z
S _ 2
b . a
u."...u..mm ™" IR WAV 50 NIV SEIYLL DEDEFTES (Y ‘NOONEX SFTM WVIVE ‘EIIVME XN * *e w
ol X 719 CIUMINLAY T SOTIATREL DN SN0 KAIN GREOFEY SISIINT WICIK = ¢ m
ta . 20 Tvmers (er) wateon amen = TN 3
o & 420 Trees (oar) woxmon amemx =[]
IZPTIOVIND CEVIOUO JRGKN = &I DS ED g
&5 NEIFI SERONNIES ‘40 WOOVEN RFINX WYGYE' ‘WHYGDI SHSNE = XD 2
0 SEYH DEIEEE S MOVEK ATNE WAVE ‘ENVES BN - B z
L ] & . RE & Fd [ ™
& g L - - ] $ B & = B hd bt
90T
(1]
] n
[}
: K
o <
== 03
! m
A
, -
f z
3 £
= :
” 8
- 3
ot
a0 <
mL .m. _
3




SEGRE | : - LMSD-445720

1053/160
Revised Page
31 May 1960 : '

~T+314
,Trow
FTe424

o
383
-
.§ TN
g-3 53 3
[

IONIZATION
MIER

“
NORTH LATITUDE (DEGREES)

Figwe A7-1 Copsvie Re-entry Trajectory
A

r-o\\

2
A B

° -

“Tlal = s
s/ "]
21 le
8 PO | 3
8
1K .
g | 3 8 8 8 8 3 s 8 °
{SFIW ALNLYLS) FANLILTY
A-3.56

LOCKHEED AIRCRAFT CORPORATION 'S’EG’R_E:F_ MISSILES oad SPACE DIVISION




RRERRREREE R S

~SECRET— 3o
‘ , : 1053/160

Revised Page
31 May 1960
7]
T
NOMINAL
PERIOD
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FOREWORD

The basic System Test Directive, LMSD-445720, purposely omits detailed
variable flight-to-flight data but containg information ofa 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 summarized as follows:
a. The APL Doppler acquisition transmitter and tracking lights
will be incorporated for this flight.

. b. The Space Technology Laboratories tracking station at South
Point, Hawaii, will be employed during the recovery operation.

e. C-119J aircraft assignments concerning the monitoring of cap-
sule beacon and T/M frequencies have been modified.

d. 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-4-3
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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 geneial 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 lectio:il, with parenthetical refer-

.ences 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 Agena Vehicle 1055
for evaluation purposes. This transmitter will operate continuously 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 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-d-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 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.

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 anil 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-l.cquir_'ec, 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
T/M signal received for later evaluation.

A-4.5
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A3.3 .Recovery Force Procedures

- A3.3.1 Assignments of C-119J aircraft to monitor the capsule telemetry and
beacon frequencies during the recovery operation have been modified to opti-
mize the possibility of successful recovery operations and to minimize re-
quirements for ground-to-aircraft communications.

During the nominal search configuration, the C-119J 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 liguai. If two or more aircraft report a
~ solid acquisition on the same signal, all remaining aircraft will search for
the reported signal. If solid ac;quiiition of both signals is reported, aircraft .
which have not acquired will search for the capsule beacon signal. Aircraft '
which have solidly acquired the capsule T/M signal will performthe D/F
homing 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/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~119T
aircraft in positions 2, 4, 6, and 8 in search for the capsule T/M signal.

The C-1197 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 Flight 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
numbexr to sequence items in the same category. '

A-4-7
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Table A2-1"
NOMINAL FLIGHT PLANNING DATA
Item Data
DISCOVERER ‘
s/x 1055
Payload are
Tuel UDME
Oxidizer IRFEA
Launch veight 8616

THOR
s/x * a3k
Launch weight 109,022
Fuel RJ-1
Oxidizer Liquid oxygen

LAUNCE
8ite VAYB, EM-75-3, Fad No. 5
Date March 1960
Time 1100 to 1430 PST
Pad azimuth 218° 24’ 17.2%"
lauwneh azimuth 172°
Sominal airborne Command 5 backup 20 sec
Orbital boost time . 117.5 sec i
Downrange T/M ship location (King County) 16° 00N 117° k3'W

. Downrange T/M ship heading 353 T
Programser setting 5610 seconds (af.tg 22)
Payload setting 6 (0101 Grey Cod

INJECTION .

Time T + 387.5 sec
Location 2h.1°n 118.85°W
Altitude 120 s

Azimuth 171.6°

Nominal velocity 26,037 £t/sec

ORBIT
Period 93.48 min (5609 sec)
Apogee 438 :
Perigee 120 =m
Eccentricity 0.036
Aversge regression rate (17 passes) 23.52°
Reset latitudes 25°N (Resets over ETS

30°N %M!etl over VI8
60°N (Resets over KT8
Inclination angle 79.89°
Re-entry ‘r/u ship location (Pvt. Joe E. Mann 39° 35'N 161" &5'W

RECOVERY .

. Aircraft (type and quantity) C-119's (9) and RC-121's (4)
Swrface ships (recovery) . Dalton Vi%? md Baiti Vi
Surface ship initial locations N, 153 W and N, 5w
Burface ship helicoptars HRS-3 (2 on each ship)
Recovery pass 17 .
Predicted impact ares center 17°N, 158°w
ETFD T+ 27 hr
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Table A2-2
NOMINAL ACQUISITION TIMES

Acquisition Fadeout Duration
Time

: Time

Pass Station (minutes) (minutes)  (minutes)
'eh Pt. Mugu 0.5 8.1 7.6
T Vandenberg 0.0 7.9 T.9

7/M Ship ) k.6 13.0 .

1 Kodisk 8t.3 95.1 7.8
2 W 18208 mos ,"07
Hawadii 191.2 197.2 6.0
8 Vandenberg 7.7 8.9 1.2
‘Hawall 811.1 815. 4.2
7 Vandenberg 811.7 SES.i LT
Kodiek 818.9 826.9 8.0
10 Eawaii 900.4 - 913.5 13.1
_ Kodiak 910.9 922.1 1.2
Hawadl .1 1005.2 7.1
i Kodiak 1832.3 1019.1 12.8
o1 ' Kodisk 110k.9 1108.8 3.9
» KXodiak 1395. 1399.8 k.1
16 Kodiak © 1489.3  1496.9 7.6
Vandenberg 1498.9  1500.5 1.6

T " Kodisk 1584.2  1590.k 6.2 .
' T Hawvail 1592.8 1599.6 : 6.8
23 Vandenberg ~ 2120.9 2129.7 . 8.8
ol Kodiak oo02,7  2227.6 .9

#Acquisition only - no T/M resdout

A-4-9
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Table A5-1 ' ' ‘
$S/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1053
TIME (SEC) .
Fominal Computer SIGNAL CONTROL FUNCTION
Time From Running :
Launch Time
-0.1 - Timer reset
0 0 Start 88/D timer
0.1 » 0.1 Timer reset
0.1 _ 0.1 Pimer safety circuit
167 167 De-energize kK30, 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 Pire explosive bolts : ‘
179 179 Start orbitel programmer (paralleled)
179 179 Pire 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 H/S command
192 192 Fire H/8 cover squid
192 192 Break 28V to N, valve, shut down npu'a.t:l.on
] monitor
192 192 - Mire H/8 cover squib
20k 204 +267 to 88/D for brake control (not effective
until 221 sec. S5D-NO)
221 221 M-zo/mpitchmfmintegpot
A-4-10 : ‘
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Table A5-1 (Continued)

TIME (SEC) .
Nominal Computer SIGNAL CONTROL FUNCTION
Time From Running ‘
Launch Time
221 221 . Connect pitch H/S commend
221 221 Arm Beacon #5 timer bdrake control
221 221 Arm integ. uncaging circuit
22 22 Arm K21 hold-in. eirciuit, latch up KL to start
» delay via orbital programmer
221 221 Roll H/8 signal shunt

*22]1 221 Timer brake hold-in control or integ. corr.

respectively (isolated by S50-KO)

2k 221 8top 83/D timer delay (nominally 20 sec)

254 234 Fire ullage rockets

254 23 . Fire ullage rockets

ash 234 Preactivate hydraulics

254 234 Deactivate Beecon #5 timer brake control

254 234 K21 hold-in

269 249 Arm' gas generstor squib. Energize K28

_ (Pitch and Yaw Pneu. 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 squid circuits

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

270 : 250 ~ Open gas gemerator squib arm circuit

210 250 Close circuit to T/M off switch

270 250 Start thrust M/A Corr. (disconnected)

% This sequence is based upon & nominal trajectory: Orbital programmer
set for 21l-sec timer drake delay and no timer brake modification from
beacon channel #5 or #6. ,

A-4-11
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Table A5-1 (Continued)

TIME (SEC)
Nominal Computer SIONAL CONTROL FUNCTION
Time From Running :
Tawnch Time
270.5 250.5 ' Steady state thrust
370 350 Btop Thrust M/A éorr. (disbonnected)
370 350 Stop P.G. offset corr. (disconnected)
385 365 Arm poeumetic (pitch and yaw)
385 ¥%5 BEngine Cut-off safety switch
388 - (368) Test 1solstion (no flight function)
*%388 (368) Disconnect accel. from integrator
388 (368) Engine shut down by integ.
388 (368) Activate poneumatic controls (de-energize K-28)
39k 3h 88/1 +268VDC unreg. |
394 37s Hydrsulic controls shut downs shut off ullsge
' rockets and de-energise K3k (Par.)
39 374 . Command +40/min yaw rate
394 37Th Comnend 0°/min pitch rate
394 37h Pire oxidizer, helium, fuel vent valves
v(pmlleled)
394 374 De-energize K21
ho2 T2 Calibrate ¥/M
ko2 k72 Connect X2k to Beacon #5 (inoperative)
492 472 Heater ampl. excitation
502 482 Stop calibrate _
502 482 Open engine shut down cirouit and switch ant.
502 482 Ensble Command #5 and #6. Alternate recovery
pass capability :
664 6k Command +3.55°/min pitch rete

-

The dial reading of the int or wvhen caged is 1725 representing a
velocity-to-be-gained of 13, £t /sec.

A-4-12
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‘ Table A5-1 (Continued)
TIME (SEC) _
Nominal Computer SIGNAL CONTROL FUNCTION
Time From Running : ,
Launch Time
664 ' 644 Connect roll H/S to yaw gyro
664 64k Roll sccel. output grounded - -
664 64k ghut down +26V reg. ascent only power
: (peralleled)
64 hxx. heater on
64y De-energise X33, switch out 0.1% reg.
664 6kl Integ. Tot. grownd to pitch crr. Mode
, (inoperative) A
664 - 6k Flight control gain change
664 644 Toteg. shut down (latch down Kb, K5, KB)
890 870 Phase balance ¢ A '
9 890 870 Arn tape Tecorder
890 - 870 Phase balance ¢ B
. 890 870 Recage integrator (inoperative)
890 810 Set X21 for pitch rate correction (inoperative)
890 8710 Accelerometer power amp retwrn
890 8710 Telemetry Off _
890 870 :1’: 1stoh X7 (88/D timer off) H/S to tow
80 8ro Open integ.recage (inoperative)
890 870 Ara S8/D timer for recovery phase
890 - (¢ Stop integrator caging (inoperative)
890 8ro Bpare .
*X éro Pulse lateh K7, K14, K17, K18 (88/D timer
on BE/8 off) ‘
X +15 885 Commend ~45°/min pitch rate
X +15 885 Pire payload battery hester sguibs ‘

* Time of initiation of recovery phase

A-4-13
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Table A5-1 (Continued)

TIME (SEC)
Nominal Computer STGNAT, CONTROL FUNCTION
Time From Running _
Launch Time
X +18 888 Arm Capsule ejection (squid)
X +92 962 Command 3.55 /min pitch rate
X +92 962 88/1 Transfer Circuit #1
X +92 962 88/1, Transfer Circuit §2
X+92 962 Disconnect capsule from electrical P.S8.
X + 93.5 963.5 Shut down 88/D timer
X + 93.5 963.5 Command eject (paralleled)

LOCKHEED AIRCRAFT CORPORATION
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Table A6-1 . :
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2205-1055
(Based on a2 93.5 Minute Period)

Time Location
Phase Event T N latitude
(min) (aeg)
Launch ) T 3h.B
Separation 2.98 §179 sec - -
Start orbital timer 2.98 (179 sec ---
Nowinal fire time k.5 (270 sec) -==-
Lawmch Nominal burnout and
orbit injection 6 43 (385.9 sec) - -
Firet crossing of
equator 12.3 (736 sec; - - -
Beacon and T/M off 15.2 (913 sec 12 (8)
Beacon and T/M on 83.3 T
Reset enable 87.0 T
. Aequire KT8 87.3 T2.7
Pass 1 65°N latitude (ref.) 89.3 65
(N-8) Reset signal/command 90.9 60
57.6°N latitulde (ref.)
KTS . 9L.5 - 57.6
Reset disable 102.8 12
Beacon and T/M off 103.3 10
Bnd of orbit 1 152.2 - o (8)
Beacon and T/M on 178.3 T
Reset enable 180.4 7
Acquire KTS 182.8 65.7
Reset signal/command | 18h.L 60
57.6°N latitude (ref)
KT8 184.9 57.6
Pass 2 Acquire HTS 191.2 32.3
(N-8) 21.6°N latitude (ref.)
BTS 193.9 21.6
Beacon and T/M off 195.4 16
Beacon and T/M on 195.9 1k
' Reset disable 196.3 12
Beacon and T/M off 197.3 8
End of orbit 2 ek5.6 o (8)
A-4-15
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Table A6-1 (Continued)
. T™me Location
' Phase Event by N Iatitude
BEnd of orbit 3 339.1 0.(8s
Passes End of orbit 4 432.5 o (s
3 thru 7 BEnd of orbit 5 526.1 o (s
. End of orbit 6 619.6 o (8
End of oxbit T T13. o(s
Bescon and T/M on T18.3 1y
Reset enable T18.9 16
Acquire VIS / %g ) 13%.7
Reset m comand .
Pass 8 34.8°N latitude(rer)vrs | 723.8 Et.a
(8-N) Beacon and T/M off 726.6
Bescon and T/M on 727.1 4
Reset disable 728.2 50
Bescon and T/M off 728.8 52
End of Orbit 8 - 806.5 o (8)
Bescon and T/K on 810.1 8
Reset enable 812.1 - 16
Acquire HTS 811.1 12.3
Acguire VI8 811.7 1.7
21.6°N latitude(res)mrs | 813.8 21.6
Reset signal/command 816.1 30
Pass 9 Acquire KTS 818.9 50.2
(8-X) 57.6°N latitude(ref)xrs | 823.6 5T.6
Beacon and T/N off 8ek.5 60
Beacon and T/M on 825 62
Reset disable 8zgr.3 T0
Beacon and T/M off 829.3 %
End of orbit 9 900.0 0 (8)
Acquire HTS 900. 4 2.7
Beacon and T/M on ' 903.6 8
Reset enable 4 1n
Pass 10 * 21.6°N latitude(ref)ETS | 907.3 21.6
(s-K) Reset command 908.3 25
. Acquire KT8 910.9 35
A-4-16
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Table Ab-1 (Continued)
Time Location
- Phase Event T N Latitude
' (min deg
ST.6°N latitude(ref)XTs | 916.8 57.6
Beacon and T/¥ off 918 60
Pass 10 Bescon and T/M on 918.5 62
8-X) Reset disable 920.8 T0
Cont*d) Beacon and T/M off 922.8 76
End of orbit 10 993.5 o (8)
End of orbit 11 1087.0 o(s
Pﬁ""' 13 | Eod of ombit 12 1180. & 0 gsi
e 13 | g of orbit 13 1273.9 o (s
Beacon and T/M on 1301.6 76
Reset emable 1302.3 Th
Reset signal/comnand 1306.2 60
57.6°N latitude(ref)XTs | 1306.8 5T7.6
Reset dissble 1307.7 ?6;.0
Pass 14 Reset ensble 1309.7 <0
(N-8) 34.8°N latitude(ref)vrs | 1312.3 34.8
Reset signal/command 1313.7 30
Reset disable 13:1.2.2 20
Beacon and T/M off 1316.7 . 18
Bnd of orbit 14 1367.% 0 (8)
Beacon and T/M on 1395 76
Reset ensble 1395.9 7%
Acquire KTS 1396.2 .5
Reset signal/command 1399.7 60
57.6°K latitude(ref)XTs | 1400.3 .6
Reset disedble 1401.2 g
Pass 15 Acquire VI8 1402.% .5 .
(8-8) Reset ensble 1h03.2 46
34.8°N latitude(ref)VDs | 1405.8 34.8
Reset signal/command 1407.2 30
Beacon and T/M off 1h408.1 26
Beacon and T/M on 1408.6 24
Reset disadle 1409.6 20
Beacon and T/M off 1512.6 8
End of orbit 15 1460.9 0 (8)
A-4-17
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Table Aé-1 (Continued)
. Time Location
Phase Event - N Latitude
— — (min) (aeg)
Beacon and T/M on - 1488.5 76
Reset ensble 1489.2 T
Pass 16 Acquire KT8 _ 1489.3 12.7
' Reset signal/command 1493.1 60
57.6°N latitude (ref)KTS| 1493.8 57.6
Acquire VT8 1498.9 37.3
34 .8%N latitude (ref)VTS| 1499.4 3%.8
Beacon and T/M off 1501.6 26
Beacon and T/M on 1502.1 2k
Reset disable 1505 12
Beacon and T/M off 1 8
End of orbit. 16 1554 .4 0 (8) |
Beacon and T/M on 1582 %
Reset ensble 1582.7 T
Acquire KTS . 1564.2 - 67.6
Reset signal/command 1586.6 60
57.6°N latitude (ref)KTs | 1586.8 57.6
Pass 17 Acquire HTS 1592.8 #*.2
(N-8) 21.6°N latitude (ref)ETS | 1595.7 21.6
Beacon axd T/M off . | 1597.5 16
Beacon and T/M on 1598.0 173
Reset dissble 1598.5 12
Beacon and T/M off 1599.5 8
Bnd of orbit 17 1647.8 o (8)
Beacon and T/M on 1675.4 (3
Reset enable 1676.2 (!
Reset Signal’/command 1680.1 60
Pass 18 57.6°K latitude Eref)lﬂl‘s 1680.3 57.6
(N-8) 21.6°N latitude (ref)Hrs | 1689.2 21.6
Beacon and T/M off 1691.0 16
Beacon and T/M on 1691.5 b1
Reset disable 1692.0 12
Beacon and T/M off 1692.9 8
End of Orbit 18 1741.3 0 (8)
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Table A6-2 :
FIRST- PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING

'Cz-ou Iatitude (Reference Latitude)
65°n . 57.6%% 25% 22°%
' T+ . :
. Launch T T 4 T +
Programmer m System| T Iau;ch: T Lawnch T Laun
Period | Correction| Time Time T™me TMime Time
(sec) (sec) | (sec)| (sec) | (sec)| (sec) | (sec)| (sec)| (sec)
P EA C R SR S v .
5340 | Decrease | 5122 5230 5Tk 5759
2l steps
sho0 | Decrease 5175 5285 5T ' 5819
20 steps
5h60 Dacrease | 5228 5340 5834 5880
1 stepe :
5520 | Decrease | 5201 5394 5694 5940
8 steps ' :
5560 | Wo change | 533 5449 5954 6001
5640 | No change | 5368 5503 6ok | 6061
5700 | Increase | Shlil 5558 | 601h 6121
8 steps -
5760 | Increase | 549k 5612 6134 | 6182
14 steps
5820 | Increase | 5547 5667 619% | 642
20 steps v
5880 | Increase | 5600 5722 6254 6302
25 steps .
5940 | Increase | 5654 5T6 - |6313 6363
31 steps
6000 | Increase | 5707 5830 6373 6k23
37 steps
6060 | e 5760 5885 6343 6483
6120 | b8 5813 5% | |63 654k
6180 53 5866 5994 6553 6605
A-4-19
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" Table Aé-2 (Continued)

LMSD-445720
1055/234

| Cross Latitude (Reference u&m)
65°% 57.6°X 258 22°8
|7 From I::;ch T+ T4 T4 |
" |Programmer |Leunch |System| T |Immch| T |[Lamch| T |Iewnch
Period | Correction | Time | Time Pime | Time Time
(»ec) (sec) | (séc)| (sec) | (sec)[(mec) | (sec)| (sec) | (sec)
6o | 59 5919 6048 6613 6665
6300 | 65 5973 6103 6673 6725
63%0 | T0 6026 .6157 6733 6786
6420 | T6 6079 6211 6792 6846
6480 |As directed| 6133 6266 6852 6906 |
6540 | As directed| 6186 6321 6912 6967
6600 | As directed| 6239 6375 6972 TORT
6660 | As directed| 6292 6429 T032 7088
6720 | As directed| 646 8k To92 T8
6780 | As airected| 6399 &3 7% 7208
6840 | As directed| 6452 6593 To12 7269 |
6900 | As directed| G5p5 6647 272 7329
6960 | As directed| 6558 6701 7330 7390
Toe0 | As directed] 6612 6756 |7e ™50 -
7080 | As directed] 6665 6810 ™R 1
TikO | As directed] 6718 6865 ™ie R
7200 | As 61T 6920 TR 632
(
A-4-20
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Table A7-1

RECEIVING EQUIPMENT ASSIGNMENTS AND SETTINGS
DURING RE-ENTRY AND RECOVERY PASS
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Fgure A2-1 Fominal 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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#%  ERACON AND TELEMETRY REMAIN
ON FROM PASS ho ON

"] %0 RESEY CAPABILITY
{77] RESEY COMMAND CAPARILITY
EXX] RESEY MONITOR SIGNAL ON

Figure A2-4 Readout and Reset Programming
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ch Phase Nominal Time-Events Versus Location
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Figure A2-.5 la
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Figure A7-1 Re-Entry Trajectory
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1 August 1960

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 'operationa.l changes, this Tab 5 of Aypendix 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:

a. An AET payload will be installed.
b. The capsule nominal impact latitude is 24° N.

‘¢. The Recovery Force deployment is revised. Primary empheeie
on air retrieval has been retained in the 60 nm x 200 nm nomi-
nal impact area.

d. WV-2 Aircraft No, 13789 will be stationed north of Hawaii to
record recovery capsule separation events.

e. Telemetry receiving facilities established at Christmas Island,
South Point, Ha.wan. and Barking Sands, Kauai, will be re-
tained to aid in the recovery operation. -

f. JC-54 telemetry receiving aircraft, if available, will be sta-
tioned south of the prinury' recovery area to aid in the recovery
operation.

g- The RC-12] aircraft and the Hawaii Control Center will be
equipped with single sideband radio equipment.

h. HCC-STC communications during the recovery operetxonl will
be augmented by the addition of two voice lines (toll telephone).

i. 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 will 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,

A2.2 Recovery ngsde

A2, 2. 1 An AET payload will be carried in the recovery capsule.

A2,2.2 Al.2-watt teleinetry 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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A2.3 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 lublequent determination of
.the frequency deviation from nominal.

A2.3.2 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.

" A2.3.4 The telemetry receiviﬁg station installed on Christmas Island will '
be used to extend the capsule detection and telemetry reception range below
the equator. The Christimas 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 traiumitter. There-
fore, the-WV-2 telemetry aircraft No. 137890 will be used to provide assur-
ance that satisfactory separation sequence telemetry data are obtained.

A2.4,2 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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AS5.2.2 Recovery capéule 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.

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 equip-

ment 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.

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 repoit 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 pas l., 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 réquirement

for these data may-be 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 telametered data

are recorded. Immediately after fade on the recovery pass, the WV-2 will
report the capsule lig:ialn 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 mc and
log the frequency, aszimuth, and type of modulation of any -ignﬁl: 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 TL.M-18 will be positioned at the impact point azi-
mauth using a sector scan. The amplitude of the sector scan will be Zqo'
(£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 TLM-18 antenna acquisition elevation will be 2°. Until acquisition of
the capsule signal by the TL.M-18, one receiver operating on signals from
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the tri-helix will be tuned to the 228. 2-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 TLLM-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 requestéd by the Systermn 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 antenns 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 telemet:.;y signals on magnetic tape.

A5.6 _South Point Facility Recovery Operations

AS5.6.1 For this operation, either the manually slewed Canoga or the ’
. motor-driven Radiation qui.d-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 290° 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 290° about a 180° azimuth at the rate of 5° per
second from ETFD - 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 I the catelhte path is east of South Pomt, the qua.d-helix antenna .
will scan t90 about a 90 azimuth at the rate of 5° per second from ;
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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 un-
short the chute cover
ejection pistons

The action of switches Sl
and S2 also permits bat-
teries BT2 and 3 to ignite
the sjection pistons and
pyro switches 2A4A1S3
and S4 '

The ejection pistons blow
off the chute cover, which
pulls out the pilot chute,
whitch 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 disreefs 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 S4 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.
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T + 393 sec

SECRET-

Time ) Si,; Source

T + 13.9 sec

Thrust Cone Programmer
* Event 3

Thrust Cone Programmer

T + 15.4 sec
. : Event 4

A.S.. 2.1.2 Capsule Re-entry Sequence

Approximate

Time Altitude
T + 235 350, 000 £t
T + 344 sec 186, 000 £t
120, 000 ft"

AS5.2.1.3 Capsule Recovery Sequence

Approximate
Time Altitude
T + 470 sec (5-g switch 55, 000 ft
closure + 126 gsec £ 2
sec)
A-5-12

LOCKHEED AIRCRAFT CORPORATION

—SECRET-

1.

LMSD-445720

1056/237
Revised Page
1 August 1920

Event

De-spin valve actuated,
capsule de-spins to about

10 rpm

Ignite electrical discon-
nect and explosive separa-~
tion bolts.

Event

Ionization layer entered;
RF blackout begins

5-g switch closes, per-

mitting battery 2A8 to

ignite thermal battery

BT-1, which in turn fires:

(a) Dimple motors to
start mechanical
timer

(b) Pyro switches to
allow 28v from ther-
mal battery 2A8 to
feed the timer switch,
removes squib of
thermal battery
2A7TBT1 from thermal
battery 2A8, and arms
thermal batteries
ZATBT2 and 2A7TBT3.

Leave ionization layer;
RF blackout ends,

Event

Battery 2A8 ignites ther-
mal batteries 2A7BT2
and BT3, and delay pyro
switches 2A4A1S] and S2
(1 sec delay)
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Time
T - 79.5 sec

T- 2.5 sec

T - 1.5 sec

T - 0 sec

T + 1.9 sec

T + 3.15 sec

LOCKHEED AIRCRAFT CORPORATION

Si‘nal Source .
$S/D Timer (arm .iigna.l)

8S/D Timer (transfer signal) 1.

Electrical Disconnect Pyro
Fires

88/D Timer (separation

4 signal)

Thrust Cone Prograinmer
Event 1

Thrust Cone Programmer
Event 2

1.

2.
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Event -

Capsule telemetry plates
"On" .

Ignite thermal relays to
arm thrust cone program-
mer

Capsuie beacon ''on"

Command - 45°/min
pitch rate

Command + 3.55%/min
pitch rate

Ignite electrical discon-
nect delxy pyro (delay
tolerance 500 to 1320
milliseconds) ’

Ignite thrust cone pro-
grammer thermal bat-
teries

Ignite recovery system
thermal battery 2A8

Ignite pyro switches
2A4A2S] and S2 to arm
thermal battery 2A7TBT-1

Capsule/satellite cable

- disconnected

Thrust cone programmer
started (ground loop
lifted) :
Pin-puller squibs ignited
{0 to 7 milliseconds
delay)

Four springs pi'uh off
capsule to about 1.7
ft/sec

Spin valve actuated, cap-
sule spins up to about 60
rpm in 0.8 sec

Retro-rocket ignited, cap-
sule receives approximately
4-, acceleration for ap-
proximately 9 sec
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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), streagth 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.

AS5.1.6 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 sailt 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 reéovery 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 8S/D timer
: 2. Telemetry battery
activated _
3. Capsule telemetry
filaments ""on''
A-5-10
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éommand 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 thé 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 tele-
metry coverage of the parachute deployment sequence at the nom:.na.l 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-12] aircraft, and

one Victory ship will be deployed in the primary recovery area; the other
Victory ship, two or three C-119J'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
A'7-3 shows the deployment of the Recovery Force for the nominal period
and for periods varying 1-1/2 minutes from nominal.

AS5.1.4 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 téletype 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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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 Dopplexr data on teletype tape for post-flight evaluation.

Ad.l.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. Hc;wevar. 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 previoully.uled.

A4.3 Recovery Force Tracking on Pass:2

All 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:

a. Time of acquisition

b. Signa.l direction (azimuth and elevation at acquisition, at one
minute intervals, and at fade)

c. Strength of signal
d. Signal deviation from nominal frequency

-e. Time of signal fade.
A5 RECOVERY OPERATIONS

AS5.1 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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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:

a. Four RC-121 radar aircraft
b. ' BEight 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° 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 mc 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

A-5-7
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ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be varied
eyclically from 10° to 70° to 10° in 20° ateps 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 acqui-
sition information.

AS5.6.3 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 parachuts telemetry sequence is not
received before aignal fade, the system time of fade and the antenna azimuth
and elevation will be reported. s;:b-oqiunt to acquisition, ‘South Point will
report antenna bearings to HTS at the direction of the HTS. |

A5 7 Barking Sands Facility Recovery Operations

A5.7.1 The PMR facility at Barking Sa.ndn. Kauai, will be angrhented 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
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A5.7.2 Subsequent to acquisition, Barking Sands will report the antenna A ‘

bearing to HTS at the direction of the HTS; HTS will plot the Barkiag Sands '
' bearings, with the South Point bearings and thei* 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 1_302A '
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 20° 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 20° steps at the rate of one step per scan.

A5.8.1.3 If the satellite path is 2 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 cychcally from 10° to 70° to 100 in 20 steps .

at the rate of one step per 360° azimuth.

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.
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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 10° elevation and
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 SS8B 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.

AS5.9 Victory Ship Recovery Opsrations

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 toleinetry re-
ceiver to augment their telemetry receiving capabilities. The Viétory 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
impaét 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° asimuth 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 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 360° azimuth scan will be
initiated at the slewing 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 i:lgna.h are acquired,
the antenna will begin manual tracking as a function of maximum signal
strength gnd 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
gignals 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 +90° about 360° azimuth at 10° 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-
netic 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 réport 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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AS5.10 Airborne Recovery Force Deployment

AS5.10.1 The Airborne Recovery Force 'depioyment 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 déployed 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 a.nd.two pairs of HF telling net and command
net frequencies; one for the northern sector and one for the southern sector.
The frequéncigo for the command and telling nets will be assigned by the
HCC. A B-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-119J 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

éapsule. 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 dircraft are available to provide adequate retrieval capability.

A5.10.3.2 All 6-119 aircraft will search for and use the D/F equipment on
the capsule beacon signal. KTS will report the frequency deviation of the
capsule beacon to the HCG through the STC. The HCC will relay the fre-
quency deviation to the recovefy aircraft through the Command RC-121's.
This will permit the FLR-2 operators to search =3 mc about the reported
frequency. If the capkule 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 D/F equipment on the capsule

telemetry signal.

A5.10.4 A WV-2 will perform an FIC survey of the predicted impact area A

and will assume a final position 120 nm south and 100 nm 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 D/F bearing from any of

the signals acquired. All telemetry signals roceivﬁd 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-
ellite 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 Position .
No. Prioritz Nominal Position
1 3 210 nm North of Dalton Victory
2 1 330 nm South of Dalton Victory
3 2 570 nm South of Dalton Victory
4 ¢ 900 nm South of Dalton Victory
5 5 1140 nm South of Dalton Victory

‘Adrcraft 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 HF 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 opertting one of fhe SSB receivers at Christmas Island in the
AM mode. All transmissions from the telemetry aircraft to Chri:tmgs 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, A 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 recové’ry is successful or until the capsule impacts
in the water. The C-119J aircraft completing recovery will return to Hawalii
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 recovefy 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 235 me
Pulse Width 30 microseconds %3 microseconds .
Repetition Frequency 500 cps + 75 cps - 0 cps
Power Qutput 65 watts peak, 1,25 watts average power
Operating Life . 48 hours continuous
Zeon Flashing Light _
Flash Frequency 1 pps %20 percent
Operating Life . 48 hours continuous
A-5-24
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AS5.11.4 If recovery operational conditions permit, the north Command
RC-121, or alternate, will transmit brief best available information reports
to the HCC ovei SSB radio at ETPD + 10 and 20 minutes (42 minutes);
similarly, the southern Command RC-121 will submit brief best available
information reports_to the HCC at ETPD + 15 and 25 minutes (42 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 aresas,

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, C;plulé 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 HF.

When the parachute deployment telemetry sequence is received, it will be
reported over the HF telling net. The telemetry aircrait 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 rpported 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 4
Command RC-121 or Christmas Ialaxid. 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 déployment se-
quence and antenna bearing, all of the telemetry aircraft will initiate search
operations as directed by the HCC,

AS5,12 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 integratioﬁ 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

Aé6.1.,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

Ab6,2.1 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 hand-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

Ab.5.1 An 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:
a. Operational procedures for which no manuals or other documen-
tation exist '

b. Any disparities in operational procedures among the various
stations, or among the various procedures manuals or documents

c. 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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A8 TABLES AND ILLUSTRATIONS

The following tables and illustrations are applicable to the flight of Discoverer
Satellite 1056/Discoverer Booster 237/AET Payload 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-5-29

LOCKHEED AIRCRAFT CORPORATION %ECRET MISSILES ond SPACE DIVISION

e ok » i Atanastannesntitiineatiuteniion st s s et -'_d




SEGRET  Luspsrao
. 1056/237
Revised Page

1 August 1960

Table A2-1
NOMINAL FLIGHT PLANNING DATA

1 s/x 1056
Payload ANE
sl o
Oxidizer IRFNA
Taunch Veight 8653
THOR
8/x 37
Lsunch Veight . 109,208
Pusl - RJ-1
Oxidiser ) Iiquid Oxygen
LAUNCE .
8ite’ VAFB, 83-75-3, Ped No. b
Date :
Pad asimuth 181°26°53.86"
Launch asimuth 17e*
Nominal airborne Oosmend 5 beckup 20 sec
Orbital boost time %1.5 see
Downrangs T/M lhiy lecation (IS my An-m) 00'N, 11T°43'W
Downrangs T/ ship hesding 353°2
w—c uetau . S610 seconds (Btep setting 22)
INJECTION
Lime . T+ 33
JIovation 24, 06°X, 119.2°W
Alta 117 ==
Aximrth (inexrtial) +6°
veloeity 26,036 f£t/sec
OREIT . .
Period . _ 93.5 min (5610 sec)
Apogee :?-; -
: . [}
www 0.0375
Averags regression rate (17 passes)
Resat latitudes
g.' mww)orh‘t(mm)
mm m . .
Re-untTy T/X airaraft looation (Wv-2 No. 137890) Zg'il’l m'hg-w
RECOVERY .
Atreraft (type and quantity) c-u9-- (9), RC-121ts (M), and telemetry receiving (5)
. Burface ships (resovery) ton Victory and Neiti Vietory
Surface ship initial locatious . 16°N, 15T°39'V and 24°N, 158°48.7'W
Burface ship helicopters ll-3 (2 on sach ship)
Recovery pass gm-u,m uleylpch.lc_M
Predicted impect ares csuter , 158°AB.T'W
P T+ 506 hours
A-5-31 )
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Table AZ-Z
NOMINAL ACQUISITION TIMES

Iaunch ‘ Pt. Mugu . '
Vandlnberg 0.0 7'9 7'9
/M Ship h.6 13.0 8.4
1 Kodiak ‘87.3 95.1 7.8
2 Kodiak 182.8 187.5 L7
, Hawall : 191.2 197.2 6.0
8 Vandenberg 7.7 728.9 11.2
9 Hawail 8n.1 81s. i .2
Vandenberg 811.7 8e3. 1.7 '
Kodiak 818.9 826.9 8.0 .
10 Hawall 902.1 915.2 13.1
Kodiak 910.9 9e2.1 1.2
#1 Hewadi 998.1 1005.2 7.3
Kodiak 1006.3 1019.1 12.8
#12 Kodiak 1104.9 1108.8 3.9
15 Kodisk : 1399.8 h.a
Vandenberg 1232 Z 1408.8 6.4
16 Kodiak 1k89.3 1496.9 7.6
17 Kodiak 1584.2 1590. 4 6.2
Hawail 1592.8 1599.6 6.8
*23 Vandenberg 2120.9 | 2109.7 8.8
2 Xodiak 2022,.7 2227.6 4.9

#Acquisition only - 1o T/M 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. Subcarrier must be present
9 - Payload quantity. Subcarrier must be present
10 - Payload quantity. Subcarrier must be present
18 - Payload quantity. Subcarrier must be present
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 be present and commutator running; 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 mc of the nominal frequency
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: . Table AS5-1 '
SSI D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205- 1056
Time (Bec)
Fominal Computer Signal Control Function
- Mme From Running
Iaunch Time
0.1 Timer reset |
] 0 | start 88/D timer
0.1 0.1 Timer reset
0.1 0.1 Timer safety cirecuit
167 167 Uncage gyros
167 167 Programned destruct lockout
179 179 Start ‘orbital programmer (paralleled)
181 8 Commend 28°/min yaw rate (5.0° yeu left)
-181 181 Isolate K24 from Beacon 5
181 181 Vehicle pneumatic control .
181 181 Open yneumatics valve and spare .
181 181 Fire explosive bolts
182 | 8 Fire explosive bolts
181.5 181.5 Fire retro-rockets (parslleled)
181.5 181.5 Arm pitch and yaw control
181.5 181.5 Arm integrator correction
192 192 Remove 28°/min yaw rate
192 192 Command ~-h5°/min pitch rate (pitchover 20.8°).
192 192 Arn roll E/S command
192 192 Fire E/S cover squib
192 192 - Break 28v to N, valve, slut down upara'b:lon
monitor
192 192 ¥ire H/8 cover squib
204 20k +20v to 88/D for brake control (not effective
until 221 sec) '
221 221 Command -2°/min pitch rate frou integ.
potentiometer (stop - 45°/min pitch rate) |
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Table A5-1 {Continued)

Time (Sec) _
Fominal Computer 8ignal Control Function
Time From Running -
Launch Time _
221 221 Commect pditch H/S command ,
221 221 Arm Beacon 5 timer trake control
221 1 Arn integ. uncaging circuit
21 221 Actuate delay via crbital programmer
a2 221 Roll H/S signal shunt
*22 221 Programmed 8S8/D timer delay
223 Initiate ground Commands 5 or 6
2kl 221 Stop 88/D timer delay (nominally 20 sec)
257 237 Fire ullage rockets
257 237 Preactivate hydraulics .
257 237 Deactivate Beacon 5 timer brake control
257 237 X21 hold-in (Commands 5 and 6 interlock)
269 29 Arm gas generator squib. Energize K28
(pitch and yaw neumatic Off)
269 249 Comnect accelerometer to integrator
269 2h9 Fire helium valve and gas gen. squib (per.)
259 249 Engine ignition ‘
270 250 Pitch and yaw pneumatic off (backup)
270 250 Open gas gen. fire and He squid fire circuits
2710 250 Open gas generator squidb arm circuit
270 250 Close circuit to T/M off switch

#This sequence is based upon a nowinal t‘ajectoryi Orbital programer 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 (Continned) ’

Time (Sec)

Nominal Computer S8ignal Control Function

.Time From Running

Launch Time . :

270. 259.5 Steady state thrust

379.5 359.5 Arm pneumatic (pitch and yaw)

379.5 359.5 Engine cut-off safety switch

h&383 : 363 Discomnect accelerometer from integrator

383 363 Engine shut down by integrator

383 363 Activate meumatic controls (Ae-energize X28)

394 374 88/1 +28v dc unregulsted

394 3T, Hydraulic controls shut dalmi shut off ullage

_ " rockets and de-energize K34 (paralleled)

394 37h Command ~40°/min yaw rate

394 37h Command 0°/min pitch rate

39% 374 Fire oxidizer, helium, fuel vent valves ‘
(paralleled)

394 374 De-energize K21

ko2 k2 Calibtrate T/X%

502 h82 lstop calibrate

502 . k82 Open engine shut down circuit and switch
antenna . ’

502 h82 Enable Commands S and 6. Alternate recovery

: pass capability

664 6hls Command +3.55°/min pitch rate

664 ' 6 Connect roll H/S to yaw gyro, yaw command
complete

664 64k Roll accel. ocutput grounded

664 64l Shut down +26v reg. ascent only power
(paralleled)

664 6Ll Mixilisry hester on

664 6hh Flight control gain change

**The aial reading of the integrator vhen caged is 1775 representing a

velocity-to-be-gained of 14,200 + 30 ft/sec. : .
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Table A5-1 (Continued)

Time (Bec) :
Fominal Computer Bignal Control Punction
Time From Running v
Launch Ti{m; ,
664 6Ll Integrator sut down (lateh dann x4, X5, x6)
890 870 Phase balance @ A
390 870 Phase balance § B
890 870 Accelerometer power amp return
890 870 Telemetry Off
850 8710 88/D timer off
890 870 Arm B8/D timer for recovery phase
850 870 Stop integrator caging
Lo 4 8ro - 88/D timer on, H/B off
X +15 885 Command -h§°/-1n pltch rate (stop 43.5°/min
. piteh rate
X +15 885. A capsule ejection (squib)
X +92 962 Command 3.55°/min pi'bch rate (stop =45°/min
1. pitch rate)
X +92- 962 S8/L Transfer Circuit 1
X+92. 962 88/L Transfer Circuit 2
X + 92 962 Disconnect capsule from electrical P.S.
X +9k.5 9%6k.5 St down S8/D timer
X + 9.5 964.5 Command eject (paralleled)
T *Pime of initiation of recovery phase

" -5.37
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Table Ab6-1
NOMINAL ORBIT SCHEDULE
(Based on a 93.5 Minute Period)

Time Location
FPhase T N Latitude
Event (ain) ' (ase)
: Launch 0 3.
Separation : 2.98 (179 sec e
Start orbital timer 2.98 (179 sec - - -
Leunch Nominal fire time 4.48 (269 sec -
Nowminal burnout and
orbit injection 6.38 (383 sec) ---
First crossing of \ .
equator 12.37 (742 sec)
Beacon and T/M off - 14.83 5890 uc; 12 (8)
Beacon snd T/ on -
reset enable 86.9 Th ‘
Ma:ire KT8 87.3 72.7
Pass 1 65°N latitude (ref.) 89.5 65
(N-8) Reset signal/ccomand 9.1 €0
5T.6°N latitude (ref.)
KT8 91.5 57.6
Beacon and T/M off -
reset disable 103.3 10
End of Orbit 1 153.% 0
Beacon and T/M on -
reset enable 180.5 )
Acquire KTS 182.8 65.7
Reset signal/command | 184.4 60
57.6°F latitude (ret)
KT8 185.0 57.6
Pass 2 . Acquire HTS ) 191.2 32.3
(¥-8) |  21.6°F latitude (ref.)
BIS ’ . 19"'-0 21.6
Beacon and T/K off
reset disable ' 196.8 10
Epd of Orbit 2 246.9 o
A-5-38
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Table A6-1 (Continued)
Time Location
Phase Event T N latitude
. (min) (aeg)
End of Orbit 3 340.4 ’ ]
Passes End of Orbit & 433.9 )
3 thru 7 End of Orbit 5 5e7.4 o}
End of Orbit 6 620.9 0
BEnd of Orbit 7 T4 0
Ac VT8 : 7.7 i2.7
Beacon and T/M on -
reset enable T18.8 16
' Reset signal/commend T22.7 30
Pass 8 34.8°N latitude(ref)VES | T2k.0 34.8
(8-K) Beacon and T/M off -
reset disable T27.1 73
End of Orbit 8 80T 0
Acquire HYS 1.1 12.3
Acquire VTS 811.7 .7
Beacon and T/M on -
reset enable 812.3 16
21.6°N latitude(rer)Ers | 813.8 21.6
Reset signal/command 816.1 30
Pass 9 Acquire KTS 818.9 k0.2
(8-R) 57.6°N latitude(ref)XTs | 823.6 57.6
Beacon and T/M off -
reset disable 8e6.2 66
End of Orbit 9 901.3 0
Acquire HTS 902.1 2.7
Beacon and T/M on -
: reset enable 903.0 6
Pass 10 Reset signal/command '906.9 20
(s-N) 21.6°F latitude(ref)Ers | 907.3 21.6
Acquire KT8 910.9 35
57.6°N latitude(ref)kTs | 916.8 57.6
Beacon and T/M off -
reset disable 918.5 62
End of Orbit 10 | 99%. o
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Table A6-1 (Continued)
' _ Time Location
Phase ' Bvent T N Latitude
| - (min) (aeg)
End of Orbit 11 1088.3 0
{;‘;;;u 13| Zod of ordit 12 1181.8 0
End of Orbit 13 1275.2 o
57.6°N latitude(rer)xrs| 1306.8 57.6
Beacon and T/M on - : L
et enable A
f;a;)lh R:;:i sim command 1&.2 gg
- 3% .8°N latitude(ref)Vrs| 1312.3 .8
Beacon and T/M off -
reset disable 1315.1 24
End of Orbit 1k 1368.7 0
Beacon and T/M on -
reset enable 1395.5 ™
Acquire KTS 1395.7 T3.5
Reset signal/commsnd 1399.7 60
Pass 15 57.6°K latitude(ref)KT8| 1400.3 57.6
(N-8) Acquire VTS 1ho02.4 48.5
34.8°R latitude(ref)vrs| 1%05.8 %*.8
Beacon and T/M off - '
reset disable 1408.6 F-).3
End of Orbit 15 k62,2 .0
Beacon and T/M on - .
~ reset enable %.2 Ts
Acquire 4 .3 T2.7
Reset signal/comsand 1493.1 60
Pase 16 z.6°n %m(m)ms %g.g _ g;g
(5-8) 34,898 latitude(rez)VIS| 1499.k 3.8
Beacon and T/M off -
reset disable : 1502.1 a2k
End of Orbit 16 1555.7 Y
Beacon and T/M on,
reset enable 1582.7 T
Pess 17 Acquire KTS 1584 .2 67.6
(N-8) Reset signal/command 1586.6 60
57.6°K latitude(ref)XTS| 1587.3 57.6
Acquire HTS 1592.8 3.2
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Table A6-1 (Continued)

: . Time Location
Phase Event T N Latitude
: (min) (aeg)
.| Pass 17 21.6 N latitude(ref)BTS | 1595.7 . 21.6
én—s) Beacon and T/M off -
Con'td) reset disable 1598.9 10
End of Orbit 17 1 1649.2 o
Beacon and T/M on -
reset enable 1676.2 ™
Reset signal/command 1680.1 60
Pass 18 57.6°N hti'hxdeérer;ms 1680.8 57.6
(N-8) 21.6°N latitude(ref)ETS | 1689.2 21.6
Beacon and T/M off -
reset disable R : 10
End of Orbit 18 1The.7T 0
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. Table Aé-2 .

FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING
(LAUNCH ORBITAL PROGRAMMER SETTING - 5610 SECONDS)

Cross Latitude (Reference Latitude) -
65°n 57.6°8 25K 22°x
T+ .
) : T From| Launch T+ ' T+ T+
Programmer] launch| Bystem T Lawnch T Launchi T Launch
Period : Time Time Time
(sec) (sec)| (sec)| (sec)| (sec)| (smec) (sec)
5376 Decrease 5152 ' 5262 5749 ST9%
22 steps ‘
5400 { Decrease TS5 5285 5TTh 5619
20 steps :
L 5460 { Decrease | 5228 5340 5834 5880
1k steps .
5520. | Decrease | 5281 5394 5804 5940
8 steps = : |
5580 | ¥o Mvh 5334 shhig 5954 6001 .
5640 | No change| 5388 1 5503 601k 6061 : '
5700 | Increase Shh). 5558 6074 612
8 steps -
5760 | Increase shol 5612 6134 6182
: 1k steps
5820 | Incremse | 5547 5667 615h 6242
20 steps
5880 | Increase | 5600 5722 6254 6302
‘ 25 steps .
5040 | Increase 5654 | 5176 6313 6363
31 steps . ,
6000 | Increase | 5707 5830 6373 623 |
37 steps _ »
| 6060 | Increase 5760 5885 6343 - 6483
: ko ateps .
6120 Increase 5813 5939 6493 65k
48 steps
6180 | Increase | 5866 599% 6553 6605
4 33 steps '
A-5-42 »
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Table A6-2 (Continued)

Cross Latitude (Reference Latitude)
65°% 57.6°X 25’8 22°%
T+ _ i
T From | Launch T+ T+ T +

Programmer |Launch | System T Launch T Lawnch T Launch
Period| Correction | Time | Time Time ' Time Time
(sec) | (sec)] (sec)| (sec)| (sec)|(sec) | (sec) | (sec)| (sec)
6250 | Increase | 5919 6048 6613 ' 6665 |

50 steps i
6300 Increase 5973 6103 - 6673 6725

65 steps 1 |
6360 | Increase | 6026 6157 6733 6786
o 70 steps ' . |
6420 | Increase | 6079 6211 6792 6846

76 steps C
6480 | As directed| 6233 | . 6266 6852 ‘ 6906
6540 | As directed| 6186 631 6912 .| 6967
6600 | As directed| 6239 6375 6972 | 7027
6660 | As airectea| 6292 6429 7032 7088
6720 | As Airected | 6346 648y 7092 T148
6780 | As directed | 6399 .1 6539 1% 7208
6840 | As airected| 6452 6593 ™2 | 7269
6900 | As directed| 6505 66hT 7272 7329
6960 | As directed | 6558 6700 7332 7390
7020 | As directed | 6612 67% 7392 ThS0
7080 | As airectea | 6665 6820 Th2 | 7511
TLkO | As directed | 6718 6865 7512 . 7571
7200 |As directed | 6772 6920 75712 | 7632
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FOREWORD

The basic System Test Directive, LMSD-4451720, purpo.efy 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 follows:

a.
b,

C.

LOCKHEED AIRCRAFT CORPORATION ‘S‘E‘G‘R’E:F_ ' " MISSILES ond SPACE DIVISION

The APL Doppler acquisition transmitter md 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-119J aircraft assignments concerning the monitoring of cap-
sule beacon and T/M frequencies have been modified.

The tape program of the orbital programmex has been changed.

The flight path azimuth will be altered by a programmed -5°
yaw mansuver of the Agena vehicle immediately following sep-
aration.
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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 pi’elentad 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 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 sigﬁals
on 162 mc and 216 mc on all passes, except the recovery pssi, 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 sigm.ls
and record Doppler data on teletype ta.po for post-flight evaluation.

A.3.1,2 An optical beacon will also be installed on Agena 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 telemstry
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 reQentry and recovery sequences nave occurred.

A-~6-5
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M.,z Tracking Station Operations

A4.2.1 The TLM-18 type antenna at the Space Technology Laboratories
tracking station on South Point, Hawali, will be employed in this flight to
provide a triangulation with HTS on the récovery 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 plotted manually and triangulation effected.
When the ca.p:uio 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 coordihates t.nd will be based on HTS tuckﬁg data extrapolated to the
blossom point. - ‘

When the South Point Station re-acquires, after parachute deployment, the

antenna movemsnt will be ilight 80 that an accurate asimuth can be deter- .
mined; this will be reported to HTS. The South Point Station will record the

T/M signal received for later evaluation.

A4.3 Recovery Force Procedures

A4.3.1 Assignments of C-119J aircraft to monitor the capsule telemetry
and beacon frequencies during the recovery operation have been modified to
optimigze the possibility of successful recovery operations and to minimize
requirements for ground-to—iircraft communications,

During the nominal search configuration, the C-119J aircraft in Positions 2,

4, 6, and 8 will search for the capsule telemetry frequency on 228.2 mc in

the 300 k¢ FM mode; the remaining aircraft will sweep frequencies from 223

me to 247 mc 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 acquisiﬁon on the same signal, all remaining
aircraft will search for the reported sigmal. 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 T/M signal
will perform the -DF homing operatioi:l 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 DF, depending on existing conditions. '

If a nominal orbit is achieved, HTS should acquire the capsule 375 seconds
before ETPD. Upon acquisition, HTS will detexrmine 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 i:.:npa.ct loca-
tion. These data will be relayed to the STC immaediately upon receipt by the
HCC, to enable the PAC to determine the most productive search areas.

A-6-7
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A5 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 wh:lcbh'it applies, the letter A to denote appendix
material, and a number to sequence items in the same category.

A-6-8 . !

LOCKHEED AIRCRAFT CORPORATION _—S'EG-R-ET-

MISSILES and SPACE DIVISION




Sl GR[l . LMSD-445720

1057/231
Table A2-1
NOMINAL FLIGHT PWG DATA
Ttem Date
_
DISCOVERER
s ::.”
’ ] “ INFEA
Oxidiser
Lamch Weight 8651
THOR
8/n 23
Lamch Weight 109,284
Fuel RJ=1
Oxidiser Ligquid Oxygen
TAUNCH . i
Bite . . VAYS, 8M-T3-3, Jed No. 5
Date Ney lg
Tod aatmata 2309 ' 1.0
Leunch asfmith TR0
Nominal nirborne Commend ¥5 backup 20 sec
Orvital boost time ﬂ.ﬁ sec
Downrenge T/M ship locetion (Kisg County) 00'N, L17° A3'W
Downrangs T/M ship heeding 352% | -.
Programmer setting 5610 seconds (th 22)
Payload setting 6 (0101 Grey Code
IRTROTION
Pime T4 38 see o
Location 247 12.7'%, 119" 7.1'W
Atitude ' 117 =, 102
Azimth (inertisl) 168° 2.2*
Nominal veloeity _ 26,009 rt/sec
ORBIT ' .
Period . : 93.43 min (3606 sec)
Apoges 3T m, FOm
Perigee 17 m, 102 o
Bocentricity 0.0,
Average ragression rate (1T passes) 23.
Reset latitules : © 20°8 (mr8) .
z;:l. ig,mrw) or 4% (V28 southbound)
Inclingtion angle _ .40 .
Re-entry T/M ship looatson (Prt. Jos X. Magn) 3° 35'm, 162° A5'w
Adreraft (type and gquantity) C-119'a {9) and RC-121's (b)
Surface ships (recovery and W
Surfece ehip initial looations ) X 15 ‘W and Y 15'W
Surface ship helicopters EAs-3 (2 on each ahip)
Recovery pass , 17 naningl - 15, 16, or 18 by special command
Predicted impact area oenter
EIPD ? + 26.6 Bours
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‘ Table A2-2
NOMINAL ACQUISITION TIMES
Acquisition | Fadeout Duration
T/M Ship k.6 18.0 7.k
1 Kodiak 87.3 5.1 7.8
2 Kodisk - 182.8 187.5 k.7
Bawail 191.2 197.2 6.0
8 Vandenberg T.7 728.9 11.2
9 Bawail 811.1 815. 2 ' 3.2
Vandenberg 811.7 8es. 1.7 ,
Eodisk g18.9 | 825.9 8.0 |
10 Hawail 902.1 915.2 13.1
Kodisk 910.9 9e2.1 11.2
#11 Hawaii 998.1 1005.2. | 7.1
Kodisk 1006.3  |1019.1 1.8
#2 Kodiek 1049 1108.8 3.9
15 Kodiak 1 1399.8» 3.1
Vendenberg 232 Z 15%08.8 6.4
16 Kodiak 1489.3 | 1k96.9 7.6
Vandenberg 1%98.9 1500.5 1.6
17 Kodisk 1584.2 1590. b 6.2
: Baweii ~ 1592.8 1599.6 6.8
ah Kodiak 2222.7 2027.6 4.9
¥Acquisition ooly - no T/M resdout
A-6-10
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} .~ Table A4-1
TELEMETERED FUNCTIONS REQUIRED TO BE OPERATIVE AT LAUNCH

1. Vehicle Telemetry
a. Continuous Channels:
7 - Payload quantity. Subcarrier must be present
9 - Paylud quantity. Subcarrier must be present
18 - Payload quantity. Subcarrier must be present
b. 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 running

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 mc of the nominal value

LOCKHEED AIRCRAFT CORPORATION —S-EG-R-E:F' MISSILES end SPACE DIVISION
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Table AS5-1
~ 88/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1057
Time (Sec) .
Fominal Computer Signal Control Function
Time From Running . -
Launch . Tme
-0.1 Timer reset
o - . 0 Start 88/D timer
0.1 O.‘l . Timer reset
0.1 0.1 ‘Timer safety circuit
167 167 | Uncage gyros _
167 167 Programmed destruct lockout
178.5 178.5 Isclate K24 from Beacon 5
178.5 178.5 Vehicle pmeumatic control
178.5 178.5 Open pneumatics valve and spare
178.5 178.5 " Fire explosive bolts’
178.5 178.5 Pire explosive bolts 5 .
179 179 Start orbital programmer (peralleled)
179 179 Pire retro-rockets (paralleled)
179 179 . Arm pitch and yesw control
179 79 Arm integrator correction
i79 179 Comnand -5° yaw program
192 192 End -5° yaw progran
192 192 Commend ~45°/min pitch rate (pitchover 20.8°)
192 192 A roll H/S command
192 192 Fire H/8 cover squidb
192 192 Break 28v to N, valve, shut down separation
monitor .
192 192 | Pire H/S cover squib
20k 204 +28v to B8/D for brake control (not effective
' until 221 sec) :
221 221 Command -2°/min pitch rate from integ.
potentiometer
9
A-6-12 '
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Table AS-1 (Continued)

Time (Sec)

Bignal Control Punction

canﬁact pitech ﬂs commarid

Arm Beacon 5 timer brake control

Arm integ. uncaging circuit

Actuate delay via orbital programmer

Roll E/S signel shunt

Programmed 8S/D timer delay

Initiste ground Commends 5 or 6

Stop 88/D timer delay (nominally 20 sec)
" Pire ullage rockets

Presactive hydraulics

Deasctivate Beacon 5 timer brake eoptrol

K21 hold-in (Commsnds 5 end 6 interlock)

Arm gas generator squib. Energize K28
(pitch and yav poeumstic Off)

Connect accelerameter to integrator

Fire helium valve and gas gen. squid (par.)
Engine ignition ’
Pitch and yaw neumatic off (backup)

Open gas gen. fire and He squib fire circuits
Open gas generator squib arm circuit

Close circuit to T/M off switch

FEAFEEE FERSLER EBEEEBEEE.

#Mis sequence is based upon a nominal trajectory: Orbital programmer set
for 20-sec timer brake delay and no timer brake modification from Beacon
Charmmel 5 or 6.

A-6-13
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Table A5-1 (Continued) S .
Time (Sec)
Nominal - Computer . Bignal Control Function
. " Steady state thrust -
- 385 365 Arn poeumatic (pitch and yaw)
385 365 Engine cut-off safety switch
*%388 - 368 Disconnect accelercmeter fram integrator
368 368 Engine shut down by integrator
388 368 Activate pneumatic controls
9o 374 88/L +28v dc unregulated .
394 37h ' Hydrsulic controls shut down; shut off ullage
rockets and de-energize X34 (paralleled)
. 394 37k Command -40°/min yaw rate
394 .37k | Command 0°/min pitch rate
394 3I7h ' Fire oxidizer, helium, fuel vent valves
(paralleled) ‘ '
394 374 De-energize K21 . : .
ko2 k2 Calibrate T/N
502 482 Stop calibrate ,
502 182 Open engine shut down circuit and switch
antemns
. 502 482 Enable Camsends 5 and 6. Alternate recovery
pass capebility
664 64k Command +3.55°/min pitch rate
66k 6Lk Connect roll H/8 to yaw gyro, yaw command
complete
664 6hls Roll accel. output grounded
664 644 Shut down +28v reg. ascent only power
(peralleled)
664 64k ' Auxiliary heater on.
664 6 | Flight comtrol gain change
#tThe disl reading of the integrator vhen caged is 1725 representing a

velocity-to~be-gained of 13,800 ft/sec.

 A-6-14
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Table AB5-1 (Continued)
Tiwe (Bec) < *
Nominal ~ Computer 8ignal Control Functicn
Time Fram Running
Lsunch Time : ‘
664 64k Integrator shut éown (latch down Kh, K5, K6)
890 éro Phase balance § A
890 . 8ro Arm tape recorder
890 . 870 Phase balance §§ B
890 aro Accelercmeter power amp return
890 a0 Telemetry O£
890 870 88/D timer off _
890 870 Arm 88/D timer for recovery phase
890 8o 8tap integrator ceging
*x 870 88/D timer on, E/S off
X +15 885 Command -45°/min pitch rate
X +15 885 Fire payload battery heater squidbs
X+15 885 Arm capsule ejection (squib)
X+92 962 | Command 3.55°/min pitch rate
X +92 962 86/L Transfer Circuit 1
X+92 962 88/L Trensfer Circwlt 2 A
X + 92 92 Discomnect capsule from electrical P.S.
X +93.5 ~ 963.5 Shut down S8/D timer
X + 93.5 963.5 Command eject (paralleled)
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Table A6-1
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO, 2205-1057
(Based on a 93. 5 Minute Period)

' Tine | Location
FPhase Even ‘ T N Latitude |
——————— %‘; — (m) i ( des)
Launch 3.8
. Beparation §179 leci ——
Start orbital timer 179 sec - - -
Leunch Rominal fire time - -
Nominal burnout and
orbit injection 6.47 (388 sec) - - -
First crossing of " ) 0
egquator 2 Bec
Beacon and T/M off 11; 83 12 (8
/™ &o ; (8)
Beacon and T/M on - , |
reset enable 86.9 7
Acsv:.re KT8 .3 2.7 .
Pass 1 65°N latitude (ret.) 89.5 _ 65
(8-8) Reset signal/command 9l.1 60
57.6°N latitude (ref.)
. 91.5 57.6
Beacon and T/M off -
reset disable 103.3 10
End of Orbit ) 153.h )
Beacon and T/M on -
reset enable 180.5 Th
Acquire XTS ' 182.8 65.7
Reset signal/command 184 .} 60
57.6°K latitude (rer)
Pass 2 Acfusn HTS 3]_'835_2 53'2"6
8 . 3
(%-8) 21.6°N lstitude (ref.)
194.0 21.6
Beacon end T/M off -
reset disable 196.8 10
End of Orbit 2 246.9 0
A-6:16 .
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X | Table A6-1 (Continued)
Time Iocation
Phase Event . ¥ Latitude
. (min) (aeg)
‘ BEnd of Orbit 3 340.% 0
Passes End of Orbit & 433.9 (o]
3thru 7 End of Orbit 5 527 .4 o
: End of Orbit 6 620.9 0
End of Orbit 7 Tk 0
VIS aT.7 12.7
Beacon and T/M on -
reset enable T78.8 16
. Reset signal/command 722.7 30
Pass 8 34 .8°N latitude(rer)vVrs | T2h.0 34.8
(8-X) Beacon and T/M off -
resst disable T27.1 L6
End of Orbit 8 807.9 0
Acquire HTS f11.1 12.3
Acquire VIS 811.7 4.7
‘ Beacon and T/M on -
reset enable 812.3 16
21.6°N letitude(rer)Ers | 813.8 21.6
Reset signal/command 816.1 30
Pass 9 Acquire KTS 818.9 ho.2
(s-X) 57.6°R latituds(ref)KTs | 823.6 57.6
: Beacon and T/M off -
reset disable 8e6.2 66
End of Orbit 9 901.3 0
Acquire ETS 902.1 2.7
Beacon and T/M on -
' reset enable ' 903.0 6
Pass 10 Resst sigoal/command 906.9 20
(8-K) 21.6°N latitude(ref)ETS | 907.3 - 21.6
: Acquire KTS 910.9 35
57.6°N latitude(ref)krs | 916.8 57.6
Beacon and T/M off -
reset disable 918.5 62
End of Qrbit 10 994 .8 0
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Table A6-1 (Continued) ‘
' Time Location
Phase Bvent T K Latitude
(min) (deg)
' BEnd of Orbit 11 1088.3 0
hgreadl 13| Fod of orbit 12 1181.8 0
‘End of Orbit 13 1275.2 o}
57.61! latitude(ref)XTs| 1306.8 . 57.6
Beacon and T/M on -
reset enable 1307.1
](";';)lh : Reset signal/command | 1311.2 ig
- 34.8°N latitude(ref)Vrs| 1312.3 34.8
‘Beacon and T/M off -
"~ reset disable 1315.1 24
Bnd of Orbit Mh 1368.7 o]
Beacon and T/M on -
reset enable 1395.5 T
Acquire XTB 1395.7 T3.5
Reset signal/command 1399.7 60
Pass 15 57.6°N latitude(rer)xs| 1400.3 57.6 4
(N-8) Acquire VT8 1%02.4 48.5
34.8°N latitude(rer)VDS| 1405.8 3.8
Beacon and T/M off -
‘reset disable 1408.6 24
End of Orbit 15 1k62.2 0
Beacon and T/M on - _
reset enable 1489.2 ™
Acquire KTS -1 1489.3 T2.7
Reset signal/command 1493.1 60
Pass 16 57.6°N latitude(ref)Krs| 1493.8 - 57.6
(%-8) Acquire VIS ) 1498.9 37.3
34.8°N latitude(rer)Vrs| 1499.h 34.8
Beacon and T/M off - ,
reset diseble 1502.1 2}
End of Orbit 16 1555.7 0
Beacon and T/M on,
reset enable 1582.7 Y
Pass 17 Acquire KT8 1584 .2 67.6
(N-8) Reset signal/command 1586.6 60
57.6°N latitude(ref)XTS| 1587.3 57.6
Acquire HTS 1592.8 %2

\
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‘ _ Table A6-1 (Continued)
Time Location
Phase Event T N latitude

21.6N latitude(ref)ETS

N-8) Beacon and T/M off - ,
Con'td) reset disable 1598.9 10
End of Orbit 17 16h9.2 0
Beacon and T/M on -
reset enable 1676.2 ™
S Reset signal/conmand 1680.1 60
Pass 18 57.6°N latitude(ref)KTs | 1680.8 . - 57.6
(8-8) 21.6°K latitude(ref)BTs | 1689.2 21.6
Beacon and T/M off -
reset disable 163:.1; 10
BEnd of Orbit 18 1782.7 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)

_Cross Latitude (Reference Latitude) ‘
6558 S7.6°K 2N 22°x
T+ :
T From| Lawnch| T+ | T+ _ P 4
Iaunch| System| T | Iawmch|{ T | Lamch| T | Launch
Period| Correction] Time Time Time Time Time
(sec) _ (sec)| (sec)| (sec)| (sec)| (sec)| (sec)| (sec)| (sec)
5376 | Decremse | 5152 | l 5262 5749 STOk
22 steps
Sk00 | Decreamse | 5175 5285 STTh 5819 -
20 steps . .
5460 | Decresse 5228 ' 5340 5834 : 5880
14 steps ; ,
5520 | Decremse | 5281 | 5394 56894 5940
8 steps .
5580 | No change} 533 ) skl9 595k 6om ‘
5640 | ¥o change| 5388 | 5503 601y 6061
5700 | Increese | 5il 5558 6otk | - |1 61
. 8 steps
5760 Increase Shol ’ 5612 . 6134 6182
v 1k steps :
5820 | Increase | 5547 5667 6ok | 6242
20 steps
5880 | Increase 5600 5722 6254 6302
- 25 steps
5940 | Increase | 565k 5T76 6313 | 6363
31 steps
6000 | Increase | 5707 5830 63713 6423 |
37 steps .
6060 | Increase | 5760 5885 6343 6483
kg steps 1
6120 | Increase | 5813 5939 . 6493 _ 6544
48 steps
6180 | Increase | 5866 5994 6553 6605
53 steps ' .
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Table A6-2 (Continued)

Cross Latitude (Reference Latitude)
658 57.6%% 257 22°x
T 4.
T From | Launch T+ T+ T+

' Programnsy |{Launch | Systes T Launch T Launch T Launch
Period| Correction | Time Time Time | Time ‘Time
(sec)} - (sec) ]| (mec)| (sec)| (sec) | (sec) | (sec) | (sec)| (sec)
6240 | Increase | 5919 6018 6613 6665

59 steps
6300 Increase 5973 6103 6673 6725

65 steps o
6360 | Increase .| 6026 ; 6157 6733 . |67186

T0 steps : .
6420 Increase | 60T9 6211 6792 6846

76 stepe | |
shéo As Wd 6133 6266 6852 6906
6540 | As airectea)] 6186 6321 6912 6967
6600 | As airectea| 6239 |- 6375 6972 T027
6660 | As directed| 6292 - lekn 7032 7088
6720 | As airected| 6346 - jsuen | 7092 T8
6760 | As airected| 6399 | 6539 - inse 7208
6840 | As directed 6352 16593 T212 7289
6900 | As airected| 6505 | 6647 1272 7329
6960 | As directed | 6558 67Q1 ) 7332 7390
7020 | As directed | 6612 675 7392 ’ 7450
7080 | As directed | 6665 6810 ThS2 7511
TAho | As directed | 6718 6865 | 7512 | 7571
7200 | As asrected | 6772 6920 7572 1632
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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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Figure A2-3 Nominal Orbit Traces - Passes 14 through 17 .
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Figure A2-4 Nominal Orbit Traces - Passes 23 Through 27
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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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