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Preface

The work described i this report was performed by the Tracking and Data
Acquisition organizations of the Jet Propulsion Laboratory, Awx Force Eastern
Test Range, and Manned Space Flight Network and by the NASA Commumca-
tions Network of Goddard Space Flight Center This volume covers the Tracking
and Data System support'for the Mariner Venus 1967 mssion from the planmng
phase through the mudeourse maneuver, Volume II of this report covers the
period from the mideourse maneuver through the end of the mssion
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Abstract

This volume summarizes the techimeal activities of the Tracking and Data
Acquisition facilities of the Air Force Eastern Test Range, the Manned Space
Fhght Network of Goddard Space Fhght Center, and the Deep Space Network
of JPL m support of the Marmer Venus 67 Mission, covering the period from the
establishment of the requirements between the Project and the Tracking and Data
System through the execution of the midcourse trajectory in flight The report
delineates the following the metric, telemetry, and command requirements placed
on the network, the equipment configuration needed to carry out the funchions,
the ground commumnications system configuration required to transmt data from
Cape Kennedy and the Deep Space Stations to JPL, Calfornia, and the equipment
configuration 1 the Space Flight Operations Facility necessary for the reception,
processmg, and display of data to support the conduct of flight operations A table
summarzes the deep space phase flight support afforded this mission and data
related to the performance of the networks Volume II will summarize similar
subjects for the phase of fight from mideourse to the end of the mission, as well as
mission activitles necessary to bring the total support to the Project
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Tracking and Data System Support for the Mariner Venus 67 Mission

Planning Phase Through Midcourse Maneuver

l. Intreduction
A Organization and Scope

This document summarizes and evaluates all Tracking
and Data System (TDS) activities i support of the
Marmer Venus 67 Project, from the early plamnmg stages
through the mudcourse maneuver With the melusion of
cruise, encounter, and postencounter activites in Vol-
ume II, the report constitutes the complete lustory of
Marmer Venus 67 TDS activities

B Marmner Venus 67 Project Misston Objechves

The Marmer Venus 67 Project combined the operations
of the Manme: V and Manner IV spacecraft It was the
mtent of the combmed operations plan to (1) utilize the
Maniner IV spacecraft for some tests to ensure the ac-
comphshment of the Marner Venus 67 Mission objec-
tives, and (2) complement the mterplanetary science data
return from both spacecraft because of thewr posithons
relative to each other and to earth

The Marmer Venus 67 misston was directed primanly
at the determmation of the nature of the Venusian at-
mosphere and the acquisition of scientific data concerming
Venus and the mnterplanetary medwmm between earth and

JPL TECHNICAL MEMORANDUM 33-385

the sun The Marne: V spacecraft was launched on a
flyby mission to Venus to complement the information
gathered by Marner II The Marmer IV spacecraft was
designed to obtamn scientific mformation on the mter-
planetary environment 1 a region of space farther from
the sun than the orbit of earth during a period of mncreas-
ing solar activity m 1967

Mission objectives were verified by tracking and data
acquisiion (TDA) and analysis m both the near-earth
and deep space phases of the mission, the latter phase
mvolving data from both spacecraft The near-earth ele-
menis of the TDS configuration consisted of selected radar
and telemetry (TLM) stations of the Air Force Eastern
Test Range (AFETR) and selected stations of the Deep
Space Network (DSN} and the Manned Space Fhght
Network (MSFN) The deep space phase was supported
by selected stations of the DSN, mcludmng the 210-ft-diam
antenna at the Goldstone Deep Space Communications
Complex (DSCC) The DSN provided all tracking, telem-
etry, and command functions for deep space operations

A secondary mussion objective was the expected im-
provement to the science of orbit determnabion (OD)
and the accuracy of space navigation
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The TDS developed for the Marner Venus 67 Mission
(June to December 1967) was based on the configuration
for the successful 1964 Mariner Mars Mission Advanced
technology improvements were mcorporated to sinplfy
operations

The S-band and dual radio frequency (DFR) occulta-
ttion experiments were designed to yweld data on the
density of the atmosphere at vanous altitudes, and
the function of the photometers was to measure the
density and temperature of the very high atmosphere

(Fig 1)

The Mainer II spacecraft launch i 1962 toward Venus
yielded only a rough upper limt to the planet’s magnetc
moment because the spacecraft passed at too great a dis-
tance (20,000 mu) and on the sunny side The trajectory
of Manne: V, while selected for the radio oeccultation
expenments, was almost ideal for deteching the Venus
magnetic field The trajectory placed the spacecraft on
the antisolar side, some 3000 km from the planet In this
region, the existence of a cavity m the solar wind was
predicted, and good measurements of the planet’s mag-
netic field and trapped particles were made

The year 1967 was also a period of mcreasmg solar
activity The Manne: V cruse m space for nearly 5 mo
provided an excellent opportunty to observe the effect
of this activity on the mterplanetary medmum In addition,
there was the possibility of correlating data from twa
spacecraft at widely different distances from the sun
Maniner V, about 06 AU, and Marmer IV, nearly 14 AU

An understanding of the details of the propagation of
magnetic fields, plasma, and charged particles in inter-
planetary space was unlkely to be achieved without
simultaneous measurements of the phenomena at widely
separated points m the solar system The almost ideal
relative placement of three observation platforms
(Marmer IV, Marmer V, and earth) dunng August and
September of 1967 15 shown mn Fig 2 Figure 3 shows
that the spacecraft were from 160 to 180 deg apart, as
seen from earth, almost until Venus encounter The phe-
nomena of mterest i the two months were different, but
throughout virtually the Iifetime of the Marmer V space-
craft, the geometry was close enough to optimum to fuor-
nish valuable observations The configuration of the three
observing stations evolved gradually mto the spual one,
in which they all were very close to the same spiral mag-
netic field line The direction of the mean field depended
on the solar wind velomty at any given time In early
September, the nearly radml lme produced by a solar
plasma of maximum veloaity (about 850 km/s) passed
close to all three stations In late September, the spirals
for a mean solar wind (500 km/s) were approached In
early October, the configuration matched the spual for a
mmmum solar wind {300 km/s)

During the spiral period, major mterest focused on the
streams of protons and electrons of high energy ejected
from the sun, as the streams moved along the magnetic
field lines Such streams were detected several times each
week Transit times for these particles were only a few
minutes, so that simultaneons observations were necessary

MINIMUM  MEAN

MAXIMUM

Fig 2 Spirals
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C Launch Vehicle Description

The Marmer Venus 67 space vehicle consisted of an
Atlas SLV-3 first stage, an Agena D second stage, and the
Marmer V spacecraft The combmed launch vehicle 1s
described 1 the followmg paragraphs and 1s shown m
Fig 4

I Atlas SLV-3 The Atlas SLV-3 booster comprised
two man sections, the body or sustamer section and the
aft or booster engine section The booster vehicle was
stabilized and controlled by gimbalng the engme thrust
chambers The propulsion system consisted of two booster
engmes, each with a thrust of 165,000 1b, a sustamer en-
gine with a thrust of 57,000 Ib, and two vermer engmes,
each with 670 Ib of thrust The engmes used ligmd oxygen
(lox) and kerosene as propellants The booster section
was connected to the sustamer section thrust ring through
a separation system All five engines were m operation at

4

Liftoff, the booster section was jettisoned after approxi-
mately 104 s of flight Vehicle attitude control was pro-
vided by a preprogrammed autopilot commanded by a
ground communication guidance facihty (GCF) and a
ground computer

2 Agena D The Agena D 1s a multi-purpose, second-
stage launch vehicle used m a variety of NASA and
military aerospace apphcations It has a 16,000-1b thrust
from 1ts hquid-fueled engne, which has m-flight, multiple-
start capability The engine uses unsymmetrical dumethyl-
hydrazme (UDMH) and mhibited red fummg mitric acad
(IRFNA) as propellants Attitude reference 1s provided
by three mtegrating gyroscopes and a horizon sensor A
velocity meter 15 used to termmate first- and second-
engme burn when the preset veloaty has been attained
Attitude control 1s mamtained by either gimbalmg the
engme or, when the engime 1s not burning, ejecting gas
from pneumatc thrusters

JPL TECHNICAL MEMORANDUM 33-385
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Fig. 4. Atlas SLV-3, Agena D and Mariner V
spacecraft stack

D. Mariner IV Spacecraft Description

The Mariner IV spacecraft is shown in Figs. 5 and 6.
The spacecraft was fully attitude-stabilized and used the
sun and the star Canopus as references. Cold-gas jets
pointed the spacecraft in the pitch, yaw, and roll axes,
and external torques were counteracted in two of the
axes by changing the position of the movable solar pres-
sure vanes. The spacecraft was capable of performing
one trajectory correction maneuver, in addition to that

JPL TECHNICAL MEMORANDUM 33-385

performed during the pre-encounter phase. The propul-
sion system was designed so velocity increments as small
as 0.1 m/s could be imparted to the spacecraft for the
second maneuver.

A two-way S-band (2110-2120 MHz for earth-to-
spacecraft transmission and 2290 and 2300 MHz for
spacecraft-to-earth transmission) communications system
was capable of carrying a steady stream of telemetry
information to earth. A low-gain antenna and a body-
fixed, high-gain antenna were included in the radio sys-
tem of the spacecraft, and were used to either transmit
or receive. Switching between the antennas was accom-
plished by logic on the spacecraft or by ground command.
The command system detected and decoded incoming
command messages and passed these to the various
equipment on the spacecraft.

E. Mariner V Spacecraft Description

The Mariner V spacecraft is shown in Figs. 7 and 8.
Utilizing the spacecraft equipment built to support the
Mariner IV spacecraft as flight spares, the Mariner Venus
67 Project modified two Mariner Mars-type spacecraft,
one for the flight to Venus and the other for testing, to
accomplish Mariner Venus 67 Mission objectives. The
interplanetary investigations were selected to meet the
primary objectives within time, funding, and weight con-
straints. The spacecraft weighed less than 550 1b. It was
fully attitude-stabilized, using the sun and Canopus as
reference objects, and was capable of performing two
trajectory correction maneuvers.

The significant configuration changes between the
Mariner IV and V spacecraft were as follows:

(1) The solar panels were inverted so the cell side
faced the sun. Also, the panel area was reduced
from 70 to 40 ft* because the spacecraft traveled
toward the sun.

(2) The scan platform was removed.

(3) Additional antennas were placed on the spacecraft
to support the DFR experiment.

(4) The following instruments were omitted:
(a) Television (TV).
(b) Cosmic dust detector.
(c) Cosmic ray telescope.

(d) Ion chamber.
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F. Scientific Experiments

The spacecraft carried a number of scientific instru-
ments to measure the fields and particles during the
mission in space. The science subsystem consisted of the
following:

(1) Data automation subsystem (DAS).

(2) Scientific instruments.

(a)
(b)
(c)
(d)
(e)

Helium magnetometer.
Solar plasma probe.
Trapped radiation detector.
Cosmic ray telescope.
Cosmic dust detector.

The following scientific experiments were conducted:

(1) Planetary experiments.

(a)

S-band radio occultation.

(2) Interplanetary and planetary experiments.

(a)

Ultraviolet photometer.

(b) Helium magnetometer.

(c)

Celestial mechanics.

(d) Trapped radiation.

(e) Solar plasma.

()

DFR propagation.

(d) Deep Space Network. The DSN is operated for

NASA by JPL. The DSN provided mission
support in the areas of deep space tracking,
telemetry data acquisition, commands, and
operational control.

(2) TDS organization. The TDS organization, as
developed to perform the TDA for the Mariner
Venus 67 Project, is shown in Fig. 9. Figure 10
shows the DSN/Space Flight Operations (SFO)
organization for Mariner Venus 67. ;

(3) Responsibilities
(a) The associate administrator (OTDA), NASA ~

Headquarters, designated JPL as the TDA
support center for Mariner Venus 67. JPL
appointed a Tracking and Data System (TDS)
manager, whose primary responsibility was to
match the TDA requirements of the project
with the capabilities of the TDS facilities which
provided support. The manager’s task was to
organize and direct all cognizant agencies in
accomplishing the evaluation, planning, and
implementation of TDS capabilities.

G. Description of the TDS

The TDS was composed of the facilities and resources
of the following four major support agencies:

(1) TDS agencies

(a) Air Force Eastern Test Range. The U. S. Air
Force, under the Air Force Systems Command
and the National Range Division, manages
AFETR for the Department of Defense (DOD).
As lead range for Mariner Venus 67, AFETR
arranged the required worldwide support from
DOD resources. AFETR provided prelaunch,
launch, and near-earth TDA support for
Mariner V.

(b) Manned Space Flight Network. The MSFN is
operated for NASA by the Goddard Space
Flight Center (GSFC). The MSFN provided
near-earth TDA support for Mariner V.

(c) NASA Communications System. The NASCOM,
operated for NASA by the GSFC, provided
ground communications circuits required for
support of Mariner Venus 67.
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AND DSN
MANAGER

M. 5. GLENN

DSN
PROJECT
ENGINEER
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DS
COORDINATOR
JPL/AFETR
NEAR-EARTH
PHASE

MSFN

NASCOM

AFETR

Fig. 9. Mariner Venus 67 TDS organization
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(b)

(c)

0

(8)

The assistant TDS manager, who also served as
the DSN manager, was assigned directly to the
TDS manager He was responsible for the
planning and mmplementation of DSN support
In addition, he acted for the TDS manager m
the latter’s absence

The TDS coordmator for the near-earth phase
was a representative of the JPL/AFETR field
station at Cape Kemnnedy He was responsible
for mtegrating the requwed AFETR, MSFN,
and DSN plans, testing, and operations to
verify the TDS for the near-earth phase

The MSFN coordinator was the central pomnt
of contact between MS¥N elements and other
mterfacmg agencies He was responsible for
MSFN planmng support and for ensurmg that
compatible mterfaces were estabhished to make
the MSFN function as an mtegral part of the
TDS m meeting project requirements assigned
through the TDS He represented the MSFN
at required TDS and Project meetmgs

The AFETR program management officer was
the smgle pomt of contact between AFETR
elements and other mterfacing agencies He
was responsible for AFETR plannmg support
and for ensuring that compatible wnterfaces
were established to make the AFETR [unction
as an tegral part of the TDS m meeting
Project requirements assigned through the TDS
He represented the AFETR at requwed TDS
and Project meetmgs

The DSN project engmeer coordmnated all DSN
systems and subsystems, working with repre-
sentatives from numerous technical sechions at
JPL. He ensured that all systems interfaced
satisfactorily He was responsible to both the
DSN and the Marmer Venus 67 Project for
matching the requirements of the Project to
the capability and commutments of the DSN
He also served as the chawrman of the DSN
Marmner Venus 67 Project engmeer plannmng
and operations comnuttee

DSN systems project engmeers were responstble
for mterface engimeering and operations plan-
ning prior to launch (Fig 11). Interface
engmeenng mcluded the system-to-system 1n-
tegrabion and testing of hardware and soft-
ware Operations planning mcluded the design
and preparation of the operational support to
be supplied to the project by the DSN During

prelaunch testing and durmng the fhght, the
DSN system project engimeers functioned oper-
ationally They were assigned techmically to
the DSN project engmeer

(k) The DSN/Marine: Venus 67 Project engineer
planmung and operations committee, which
met once a week, was composed of the project
engmeers shown m Fig 11 and the following
project representatives
Master Data Library (MDL) representative,
R A Johannesen
Spacecraft telecommunications representative,
J A Hunter
Mission-related hardware (MRH) representa-
tive, C W Hams
Marmer Venus 67 software (MRS) representa-
tive, W Scholey
Flight path analysis mission-related representa-
tive, G Pease

DSN mission simulation system representative,
J W Gustafson

Occultation expeniment representative, G S
Levy

The committee was responsible for establishing the
mternal structure of configurations for DSN support of
Marmer Venus 67, and continual review of implementation

Il. Project Tracking and Data Acquisition
Requirements

A General

Tracking and data acqusition (TDA) 15 the acquisi-
tion, transmission, and processing of mformation which
enables the determmnation of space wvehicle position,
velocity, dwrection, system and subsystem performance,
and experiment measurements, all with respect to a
common tme basis The Marmner Venus 67 Project’s
TDA requirements, which the TDS was tasked to sup-
port, are presented i this section

The project mdicated the degree of importance of
support requirements by categorizing them either as
class I, 11, or 111, as follows

(1) Class I requwrements mcluded the mmumum essen-
tial needs to ensure accomplishment of primary
mssion objectives These were mandatory require-
ments which, if they had not been met, could have
resulted m 2 decision not to launch
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(2) Class II requirements defined the needs to accom-
plhish all of the stated mission objectives Satisfactory
class IT coverage mereased the probability of mms-
sion success and provided additional data for post-
faght analysis

(8) Class XII requirements defined the ultunate m
deswred support and set an upper limit on the
mission TDA needs

Requirement types were also identified as occurring in
sither the near-earth or deep space phase and were
grouped according to metric (tracking), telemetry, data
transmmssion, communications, and data processmg The
near-earth phase began with prelaunch activities and
contmued through launch to contmuous Deep Space
[nstrumentation Facihty (DSIF) view At this pomt, the
deep space phase began, and this phase contmued until

the end of the mission The remamder of the matersal
m this publication was orgamzed to generally follow this
division of requirements

Generally, TDS requirements were well documented
and tmely New requirements and changes were neither
numerous nor unreasonable Figure 12 shows the corre-
lation of requirements to the fght profile

B Near-Earth Phase Tracking and Data Acquisttion
Requirements

1 Launch period and launch windows Origmally, the
project reqmred the TDS to plan to support a launch
period from June 12 to June 27, 1967 with a launch
window each day of from 90 to 114 deg (Fig 13) Ths
information was important to the TDS because 1t
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Fig 13 Launch consiraints summary chart
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generally defined the scope of operations withm which
other requirements fell When a long Jaunch pertod and
extensive launch windows were possible, TDS support of
all TDA requurements became dificult The earth maps
and submussile pownts shown in Figs 14 and 15, reflect
the changmg locations of events associated wath class 1
requirements To mummize TDS support difficulties, the
project requested the TDS establish a configuration that
would optirmze support for the first 6 days, rather than
over the entire period, thereby avoiding degradation of

support m the early days June 12 and 18 were also deleted
as possible launch dates

2. Near-earth phase metric requirements. Metric data,
obtamed by tracking the Agenz C-band beacon, were
required for several purposes, mcluding launch vehcle
performance evaluation, early spacecraft orbit determimna-
tion (OD), range safety, and acqusition mformation for
the supporting AFETR, MSFN, and DSN stations Spe-
cific metric requirements are given m Tables 1, 2, and 3

Table 1 Launch vehicle meinc requirements

Date Reduced data accuracy
Data required Interval points/s Remarks
Class | Class 1] Class 1N
1 Poshon X, Y, and Z* 0-5000 ft 10 $25-ft 40 25-ft or +01-ftor
slant 025% 01%
range slant slent
range range
2 Veloaty Vx, Yy, Yz, 0-5000 ft 10 +50 /s +10 #tfs —
and fotal ¥ ltems 1-6 needed to vernfy
3 Accelerahion Ax, Ay, [ 0-5000 ft 10 +50 fifs? 410 tfs2 — Ag:"" IP"’“"’"' ;l'-’\:"“:;'
Az, and total A and velocity atf B
Agena separation
4 Posthon X, Y, and 7% 5000 #t fo SLV/Agena 10 +500 # 4100 ft +50 8
separahion
5 Veloaty Vx, Vy, ¥z 5000 ft to SLV-3/Agena 10 +20 #/fs +30 ftfs +10 $tfs
and fotal ¥ separahion
6 Acceleration Ax, Ay, 5000 ft to SLY-3fAgeno 10 +10 ftfs? +30 ft/s? 410 fitfs?
Az, and iofol A separation
7 Band 10 radar data Launch to SLV-3fAgena 10 +1000 # +500 # — Postilight analysis of Atlas/
T, A E, and R separation Agena perforitance
8 Positton X, Y, Z, L to SLY-3fAgena 10 _ <+ 500 # —_ —_
and H*® separation
¢ Veloaty Vx, Vy, i to $LV-3/Agena 19 —_ Consistent —-— —
and Vz separation with
pasitien
data
10 Band 10 radar AflasfAgena separation 10 +1000 ft +500 ft — For posiflight analysts of
data—T, A, £, through Agena first- Agens performance
and R burn cutoff 10 s
11 Posion X, Y, Z, AtasfAgena separation 10 —— + 500 ft —_ —_
and H*® through Agena first-
burn cutoff +10 s
12 Veloaty and Yx, Vy, AflasfAgena separation 10 —_ Cansistent — —_
and Vz through Agena first- with
burn cutoff +10 s position
data
aX = downrahge, Y = 90 deg ccw from the posihive X axis and £ = upward from the XY plane
bH = upward referenced fo the Kaula NASA spheraid

16
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Table 2 Near-earth orbital metric requirements®

Class |

Class 11

Class Ml Remuarks

L to PfO insertion 4 85 ¢

Ageno first burn cutoff to first burn
cuteff 4 180 &

Some as class Il -~ Agena first-
burn cutoff to Agena second-
burn 1igmition, ond Agena
second-burn

For calculahon of TDS acquisihon
data and OD

Any continuous 60 s of coverage
between Agena second-burn
cutoff and Agena/SC separation®

Continuous tracking from transfer
orbit injechon to start of Agena
relro thrushngc

—_ Venfy comphance with planet
quarantine requirement

Any contnuous 60 5 of coverage
after Agend retro thrusting
termmnation

Any contmuous 120 s of coverage
after Agena retro terminahon
and tracking to LOS, thereafter

tData required are T, A, E, R, accuracy required for such data 1 given in Table 3 The desired sample rate 1s 1 point/é s

bAgena first burn cutobf and parcking orbit mnjechion destanate the same event

¢Agena second burn cutoff and transfer orbit injechion desighate the same evenf

Table 3 Orhital tracking data accuracy requirements®

data accuracy requuements given m Table 3

2 = error mode mdex
5, =
reference conditions
& =

standard dewiation of error mode @ at some

(1e, where g, = 1)

shape factor of error mode : Equal to ong at

the reference condition As an example, the
azmmuth angle nitter error source may have

1

Bazag =

cos (elevation angle)

and the range (p) error due to oscillator drift
rate may have the form

Zoseor

= p/p ref

JPL TECHNICAL MEMORANDUM 33-385

Effechive data noise at 1 sample /6 s° Station hming
Class Data type requirements
T < 6s 6s ST <007 Tp = 107 fo WWV, s°
I Range, m 25 50 200 0003
Angles, azfel deg 005 012 015
i Range, m 5 10 100 0001
Angles, azfel deg 001 004 0045
] Range, m 1 1 10 000005
Angles, azfel deg 0005 0005 0007
2Baosed on a 10 min puss eccurnng during near earth orhital phase
2 2 TI:‘ 142
bEffective data noise = [2 §; 94 max (I, ™= ]
*NBS time standard radio call
The folowing defimtions apply to the orbital tracking T:, = correlation width of the :th error source

time between successive data points,
max (1, Ty /Ts) This means use either 1 or
T,/ Ts, whichever s larger

3 Near-earth phase telemetry requirements

a Launch velucle telemetry These data were required
for evaluating overall launch vehicle performance, the
monttoring and verfication of mmportant launch vehicle
events (mark events), and postihght analysis Launch
vehicle (V) telemetry requirements are histed in Table 4
Brief descriptions of the Atlas/Agena telemetry links are
gwven m Tables 5 and 6
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Table 4 Launch vehicle telemetry data requirements

Table 6 Agena telemetry link {244 3 MHz, FM/FM)®

Class | Class il Class Il Channel®
Rale
Aflus TM from L — 120 s From !l —120sto From ! threugh Frequency, Deviahion, Number | measurement,
fo Allas-Agena Agena-5/C sepa- Agena retro No kHz + 9% of rev/s, and bitfs
separation ration and during thrusting segments
Agena retro
thrusting 3 073 75 — Continucus
4 095 75 - Continuous
Agena TM from L — 120 5 - - 5 130 75 - Conhinuous
to parking orbit ) 170 75 —_— Continuvous
isertion + 25 5 7 230 75 — Continuous
Ageno second 1gmifion —_ — 8 300 75 —_ Conhinuous
— 20 s to Agena 14 390 75 — Cenhinwous
second cutoff + 20 s 106 540 75 —_— Conhnuous
Agena$/C sopartion 12 1056 7 T oo
— 10 s to Agena—5/C -
separation _S 10s / i3 14 50 75 —_ Continuous
14 2200 75 — Continuous
Start of Agend yaw - - 15 3000 75 40 5 rev/s
manevver fo terming- ié A0 00 75 &0 5 rev/sd
ton of posigrade 17 5250 75 - Continuous
thrusting 18 7000 75 —_ Continuous
F® 98 00 150 — Continuous®
Tab]e 5 A”GS fEIEH‘IEh'y ]ll’lk [249 [~ MHZ, PAM/FM FM}B- 2Link to telemeter Ageno performance and environmetal dota used in support of
Agenn primary (class 1) and secondary ([class 11} test objechives Link also
modulated by an on boord fransducer in the 0525 Hz region Purpose for Tink
Channel 15 §/C engineering evaluatien and farlure detection
Rale bRequired for telemetering basic Agena performance end enviranmental data
Number measurement, *CH F carned 5/C dota and wos svbmedvlated
N Frequency, Deviation, . 4Bath commulators were 100% duty cycle, NRZ
o & % of rev/s, and hitfs
kHz - eNo IRIG conformance
segments
1 040 75 Direct
2 056 75 Direct b Spacecraft telemetry requirements Spacecraft data
3 073 75 Direct were needed to confirm the occurrence of criheal events
4 096 75 Direct which occurred during the near-earth phase This telem-
5 130 75 Confmuous etry was an early indication of the status of the mission
s 170 73 Continuous and was of particular value m the event of nonstandard
7 230 75 Centinuous spacecraft performance These requirements are given m
8 300 75 Continuous Table 7 Spacecraft data were available via the spacecraft
g 390 75 Conhinyous S-band Ik or via the Agena link until Agena/spacecraft
i0 540 75 . Continwous separation Table 8 and Figs 16 and 17 show the char-
1" 735 75 25 revfs acterisiics of the Marner Venus 67 telemetry signal In
12 1050 75 . Durect Table 8 there 15 a notation to see this text for channel
13 14 50 75 i 5 rev/s characterstics of the spacecraft signal via S-band These
14 2200 75 1/8 rev/s characteristics were as follows
15 3000 75 b 10 rev/s
16 4000 75 b 10 rev/s
17 52 50 75 » 1/8 rev/s (1) Type PCM/PSK/PM
18 7000 75 b 30
rev/s (2) Commutator designation Solid-state, fully syn-

tPermitted postfhght evoluation of Atlas performance

bThese commuistors were §C position, with only add numbered segments used for
data Even numbered segments returned to 9% bandwidth (9% were negalive
valtage since 0% calibrate was 20% bandwidth) CH 24 and 17 could be either
cenhinuaus or commmutated with 3- or 6 dala segments

18

chronous, four commutation rates (ratio 1 10 100
200}

(3) Frame format 100 words (segments—90 data words,
four sync words, six subcommutation ponts)
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Table 7 Spacecraft telemetry data requirements duning
near-earih phase of Mariner V

Class I* Class [l Class IT1

Agene hink '

From L to Agena-5/C
separation + 5 s

Pre L cobibrahions

L to shroud ejection

Shroud ejection to
Ageno first-burn
culoff -+ 25 5P

L to Agena first-burn
cutoff =}- 25 s

Agena second-burn
rgmhon — 25 s to
Agena-5/C separa-
hon < 55

$/C Ik

From L to continuous
DSIF view -} 10 mind

Pre-L calibrations

Shroud ejection fo
Agena first-burn cut-
off +255°

L to Agena first burn
cutoff + 25 s with
real-hme indication
of ncrease in
received S-band
signal strength

Second-burn 1gnition
— 25 s to conhin-
vous DSIF view 4+ 2

I'l'lll1CE

Agena-5/C separatien
— 10 s fo separa-
tion -} 5 min

Froml-+ 51 mntol
-+ 58 mmn

2Class | requirements for data were contingent on real er near real hime rezephion
of these data at SFOF as well as recording of data By near real time recophan
the Mormer Yenus 67 Project meant recephion of data as close to real time as was
feeuible and in any cose no later than 7 min after occurrence

bReceipt of this ¢lass | dota via S band link was preferred

®Detection of increase in recesved 5 band signal strength was preferred method of
confirming shreud ejection

dpSIF conhinuous view began with DSS 42 rise

(4) Synchromzed word format three frame synchron-
1zed words—seven ones

() Word format seven bits first bit most significant
digit, seventh bit—least sigmficant digit

(6) Data rate 33% bits/s
(7) Signal two subcarriers one data, one sync Sync

chamnel provided bit and word sync

The Mariner Venus 67 composite telemetry signal,
which consisted of two PCM/PSK subcarners, had sig-
mficaut spectral components m the following ranges

(1) Bit rate 33% ts/s
(2) Low-frequency hmit 150 Hz
(3) High-frequency It 1200 Hz
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Table 8 Characteristics of spacecraft signal

Channel
Link frequencies (MHz) No
and type Frequency, Peviation,
kHz + %
5/C, via 5 band®
2297 592593 — (See text) {See text}
PCM/
PSK/PM
$/C, via Ageno link
24543 F ?8 15
FMSEM
apurpose 5/C engineering evaluation and failure detection Mo IPIG conformange

Ground station lmitations during the launch phase did
not allow these specifications to be met m all cases For
this period, the absolute worst parameters acceptable for
margmal performance were the followmg

(1) Batrate 33% buts/s

(2) Low-frequency it 144 Hz
{3) High-frequency mit 900 Hz
{4) Gam devianon =+10 db

(5) Time delay deviation =200 ps

The measurig rate was 33% and 8% hits/s The 33%-
bit/s rate was mamtamed until approxmmately L + 30
days The maximum tolerable percent error for the com-
posite TV signal was =0 5% and the maximum tolerable
bit error rate for the PCM signal was 5/1000 bats

4 Data transmission requirements

a Metric data Generally for range safety and acquisi-
tion mformaton computation purposes, it was a class I
requirement that metric data from the launch phase be
transmitied to user areas m real time Orbital metric data
are generally deswred mn real fume, but near-real time data
were acceptable

b Launch vehicle telemefiy data The user required
data from the launch phase to be transmitted and dis-
played 1 real hme Near-real-time playback and readouts
were required of portions of data received during the
earth-orbital phase

¢ Spaceciaft telemetry data The project required

real- or mear-real-time transmission of spacecraft data
recerved by TDS stations during the four class I mtervals
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'—- TYPICAL
DATA

The Mariner composite TLM
signal was generated as shown
by wave ferms on the biphase
modulator iming diagram A
subcarrier denofed as 4!5 ond at

a frequency of ¢ x the data bit
rate was modulo—two added with
the NRZ date as shown on the
diagram  Another subcarnier
dencted as 2fs, which was ar g

frequency 1/2 of 4?5, was

modulo=two added with a
pseudo noise code, a porhion of
which 1s shown on the diagram
This produced the signal

shown as 2fs @ PN These

two signals were then

lineerly added, vsing a
voltage ratio as determined by
the syne and data thresheld
requirements, to produce

the composite TLM signal

JENE I N O I T Sy Oy O Iy N 7Y
s

MIXED
SIGNAL

SPECTRAL DENSITY, db

-5

=15

Fig 16 Biphase modulator timing

W,

1200

75 Hz 150 22

J 300 He ' 400 \m&é"‘“\

g

00 A¥ 33-1/3 bits/s
L AT 8173 bus/s

FREQUENCY (MULTIPLES OF f) Hz

1’

0 i 2 3 4 5 é 7 B

? 10

Fig 17. Measured power spectrum of composite telemetry signal
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The project made the following comments to clarify
data transmission requirements.

First: Most of the class I requirements implied real- or
near-real-time reception of appropriate data at GSFC,
AFETR, SIFOF, Building AO, and Building AE. In a
nonstandard mission, data were required in real time to
determine the nature and extent of the problem and to
provide information for corrective action. For example,

+if the spacecraft injection accuracy was beyond 3 o, real-
time data would have permitted computation of an early
midcourse (M/C) maneuver (M), significantly increasing
. the probability of mission success.

Second: The Mariner Venus 67 Project defined near-
real-time reception to mean reception of a particular data
point at the using area no later than 7 min after the
occurrence of the event which produced the data.

Third: Support of class I and class 11T requirements
should not jeopardize the real-time transmission of data
from class I intervals.

Fourth: Since a rise in signal strength of approximately
24 db was expected at shroud ejection, receipt of space-
craft data beginning with that function was preferred via
the S-band link. However, spacecraft data via either the
S-band or the Agena channel F link were acceptable.

Fifth: Continuous DSN view began with Tidbinbilla
(DSS 42) rise.

Sixth: Circuits used for retransmitting spacecraft telem-
etry data had to have the following characteristics:

(1) Be capable of passing a freguency spectrum of
144900 Hz.

(2} Gain duration not to exceed 1.0 db.

{38) Time deviation from a constant reference not to
exceed =02 ros over the specified frequency band.

(4) All links have communications path diversity.

Seventh: Should any station acquire the Mariner V
spacecraft in data bar condition prior to DSS 42 first
acquisition, no attempt should be made to change to data.
Stations should retain data bar for the entire pass. These
procedures were necessary to maximize the telemetry
data return during times of significant spacecraft events.

3. Data processing requirements. Data processing

tasks which the TDS had to accommodate during the
near-earth phase consisted primarily of trajectory com-
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putations and spacecraft engineering and science telem-
etry conversions. In this sense, data processing was defined
as those requirements which required the use of central
computer facilities. Because data processing was not an
independent TDS function, the Project stated a portion
of their requirements in terms of equipment needs, rather
than data needs. For the near-earth phase, the Project
required dual IBM 7044/7094 computers at the SFOF for
conversion of spacecraft data to engineering and science
units and for processing tracking data in providing trajec-
tory computations and predict information.

Requirements for computations resulting from tracking
data were as follows:

(1) Parking orbit. JPL elements, interrange vector
(IRV) standard orbital parameter message (SOPM),
I-matrix, and DSN predicts.

(2) Preposigrade transfer orbit. JPL elements, IRV,
SOPM, I-matrix, DSN predicts, and planetary

mapping.

(3) Postposigrade transfer orbit. JPL: elements, IRV,
SOPM, I-matrix, DSN predicts, and planetary

mapping.

These items were computed by the AFETR real-time
computer system (RTCS) and were required by the
project at the SFOF and various supporting sites in near-
real time. The data reports and their formats are further
described in Section III.

6. Other requirements

a. Communications. Project communication require-
ments stemmed from data and voice transmission needs,
Basic communications requirements are shown in Fig. 18.
However, it should be pointed out that there are virtually
hundreds of interfacility, interagency, and intra-agency
communication links which were necessary for the mis-
sion hut which cannot be discussed within the scope of
this document.

b. Prelaunch test requirements. The TDS was required
to furnish facilities and personnel for the following
test activities: simulation, program checkout, hardware
integration, software integration, facility integration, per-
sonnel training, ground communications, operational
readiness, and spacecraft/ground system compatibility.
Deep Space Network and TDS interface, system, and
operational tests which led to a TDS operational capa-
bility and overall readiness are further defined in
Section IV.
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Fig 18 General communications requirements diagram, near-earth phase

¢ TDS commuments and coverage estimates The
Project was responsible for defining the launch period
and windows and for providing trajectory data (havmg
an accuracy of =10 s for mark events and =1 deg m
latitude and longitude) for the launch period This mfor-
mation was required about 10 wks prior to launch Based
on this requirement, TDS 1dentified commatted support-
ing stations and provided estumates of coverage from each
This mformation was required and furmished approx:-
mately 4 wks prior to launch Project definitions set the
period and windows, however, precise trajectory tables
were not available untl launch minus 6 wks {average on
other projects) The TDS was mstructed to use trajectory
data which were avalable m published come approx-
mattons for planning purposes It was beheved that these
approximations would meet the stated accuracy require-
ments

C Deep-Space Phase TDA Requirements

I General Project requirements on the TDS for
TDA support durmng the deep space phase were ex-
tensive, but not as complex as the near-earth phase,
because fewer agencies (only the DSN and the sup-
porting NASA commumcation system) were mvolved
Tracking, telemetry, data transmssion, data processing,
command, and other requiremenis are outhned m the
following paragraphs

2 Deep space tracking requarements Table 9 Lists the
deep space trackmg requirements for Marmer V and

22

Marmer IV This histing defines class I tracking coverage
requrements only, wlhich were the minmmum require-
ment The telemetry requirements given m Table 10
additionally define class IT and class IIT tracking require-
ments There was a requwrement for tracking data when-
ever telemetry data were bemng recerved Special remarks
which applied to the tracking requirements are as follows

(1) Ranging data were requrred whenever two-way
doppler was bemg received, on a best obtamable
basis withm existing capability

(2) Horzon—to-horzon coverage was required from all
stations during the followmg intervals

(a) From continuous DSIF view through first M + 2
days

(b) From second M through second M + 2 days
{c) From E—12h through E+424h

(8) There was a mandatory requirement to provide one
short two-way lockup once every 5 days from
E — 45 days to end of mission (EOM} This re-
quirement existed to mhibit the switch of the
spacecraft recerver from the high-gan to the low-
gam antenna on every second cyclic pulse {66% h
between each cyclhe)

(4} Data accuracy requirements which applied to the
deep space trackng data are presented m Table 11
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Table 9 Deep space tracking requirements®

a MarinerV

Table 9 {contd)

a Mariner V {conid)

Time distance caverage

Dala required

Time distance coverage

Date required

Conhnvous coverage
Track §/C from separation to first M — 1 h

Angular position
doppler (2-way)
1 mn sample rate
{from wihial DSIF
acquisition fo L
+1hat5s

sample rate)

Centinveus coverage
Second M + 30 mm fo second
M+ 2 days

Angular posihon
2-way doppler,
60-5 sampling
interval

1 passf/day coverage
Second M - 3 days to second
M -} 10 days

Data stream 1
Conhnuoys coverage from first MC—1h to
sun treacetnsihon

10-s sampling rate

2p /5 days or 1 pass{2V days®
Second M <= 10 days to encounter
= 10 days

60 s sampling interval

60-s sampling interval

Data stream 2 [first M/C)
Pitch — 1 mmn to pitch -+ 1min
Roll — 1 oun fo roll + 1 min
Motor burn — 5 min to motor burn - 5 mm
Motor burn - 5 mmn to sun reacquishon

1-5 sampling rate

10 s sampling rate

1 passfday
E— 10 days to E — 2 days

60-5 sampling mterval

Conhnuous coverage
E-~1dayteE—=1h

30 s sampling interval

Conhinuous coverage
Sun reacquisihon to first M -}- 2 days
1 passfday coverage
First M -} 3 days to second
M — 2 days®

60 s sampling nterval

60 s sampling interval

Continvous coverage
E—1htoE+ 30 mn

10-s samphng intervel
{data stream 1), 1-s
sampling interval
{data stream 2}

Conhnutius coverage

E4100mmtoE+412h

30-s sampling interval

Continuous coverage
Second M — 1 day to second
M—1h

60 s sampling interval

Continuous coverage
E--12hto E4+ 1 day’

30-s sampling nterval

Continuous coverage
E+ 1 day to E + 3 days®

40 s sompling interval

Datd stream 1
Second M — 1 day to second
M—1h

60-s sampling interval

2 passesfday
E+ 3 daysto E -+ 10 days®

60-5 sampling interval

Data stream 2
Second M - 1 day o second
M—1h

60 s sampling interval

2 passes/5 days or 1 passf2% days
E+ 10 days to EOM

60-5s sampling terval

b Mariner iV

M + 2 days to first M + 30 days

requirements

slf separation of Ms was less than 10 days, conhinuous fracking was required  If
no second M was required fthe tracking requirement was 1 pass/day from first

BA study was performed prior to second M (or first M + 20 days) to determine of
this requirement had net proved fo be valid, then 1 pass/5 doys required and
the pass shouwld hove cownaded with the SC requirement

cAcquinticn of post ensounter ployback of science data took prionty over these

Time distance coverage

Data reqtured

Throughout Mariner IV operations in 1967, 1
pass per wk for first 4 wks, then 1 pass
per 2 wks, coherent 2-way

Angular posthion,
2-way doppler
sample/min

For a second M, 1 pass/day from M — 1
doy to M -+ 5 days.

Sample rate same as
Murmer V
maneuver
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Table 10. Deep space telemetry requirements for Manner V and IV combined operations®

Requirement for indicated achvity and period

Cruise and

Mariner ¥V launch, fransition o Marmer V/E[ Transitten from
Class Canopus Cruise Marmner V secend racdial Marsmer IV radial radial o
and ucquisition, and  { establishment M Marmer V[Ef solar position spiral posihion
mission furst M Marmer IV
position
Lio M; + 3 days My — 1 deyio My -}~ 3 days
M 4 2 days fo M; -}~ 2 days to Aug 12-21 Aug 22-Sept 9
{~8 days) M — 2 days (4 days) Aug 11
Mariner ¥ Conhnwous 1 passfday Conhinuous 1 passf/day 2 passes/day 1 pass/day
I
Mermner IV 1 passfweek 1 pass/day 1 pass 1 pass/day 2 passes/day 1 pass/day
Marmner ¥V Continuous with 2 passes/day Conhinuovs with 2 passes/day 2 5 passes/day 2 passesfday
n My BU M; BU
Marmer IV 3 passesfwk 2 passesfday 1 pass 2 passes/day Cantinvous 2 passesfday
Mariner ¥ Conhinuous with Continuous Continuous with Conttnuous Continuous Conhinuous
mn 1, 8; and Mg BU -
M; BU
Mariner IV 1 passfday 2 passesfday 2 passes/day Continuous Continuous Continvous
Requirement for mdicated activity and period
Spiral Mariner Vf Spiral Mariner V/
EfMarmer IV Mariner V/85-ft Ef/Marner IV | Murimer Venus 67 | Marmer Venus 67
Class {magnetic force | antenna grayout| {magnefic force E tes!s using E and tape Marner IV engineering tests
and Eine) solar region Ine) solar Marmer IV playback
MESSION
position position
Sept 10-14 Sept 15-25 Sept 26-Qct 5 Qct 6-17 Oct 18-29 Oct 30=-Nov 15 | Nov 16=Dec 13
Mariner V 2 passes{day 1 pass/day 2 passes/day 1 pass/day Continvous + 1 pass/day NfA
from DSS 14 D55 13 and
i 14 on E pass
Marmer IV | 2 passes{day 2 passesfday 2 passes/day 2 passes/day 2 passesfwk 1 pass/day 2 passesfwk
Marmer ¥ 2 5 passes/day 1 pass/day 2 5 passes/doy | 2 passes/day Class [ with fust | 2 passes/day NfA
from DSS 14 playback BU
i Marmer IV | 25 passesfdoy | Continuous 2 5 passesfday | 2 passes/day 2 passesfwk 2 passes/day 4 passesfwk
with BU for
tests
Marmer V Conhnuous 2 passes/day Conhnuous Continvous Class [ with first |  Conbinuous NfA
from DSS 14 playback
and another
il equivealent
statien
Marmer 1Y Continuous Continvous Conhnuous Continuous 1 pass/day Continuous with 1 pusefday
BU for tests

*Includes closs 11 and class 18 tracking requirements
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Table 11 Required deep space fracking accuracies

Effective noise at 1 sample frin Deviation® Rungmgb
Data Correlahion width, 2-way doppler Angles 3-way doppler 2-way ranging 3-wuay ranging
accuracy Tor mun {1-a), Hz {1-c), deg {1-6), deg {1-¢), m {1-0), m
Guaranteed® T, <10 0010 04050 0050 10 50
T, 2> 10 0100 € 200 20000 100 30 X108
Desired T, <10 0005 0010 0005 05 30
Not guaranteed T, > 10 0005 0040 0005 50 250
T, <10 0 ool Q003 0 001 [ | Q1
Ulttmate T, 210 0001 0014 0001 10 10
Al @ slpndard devighang, yerq for trackung daip, faken abeve, 1 Tres, logal eleyationa,, .,
bRanging, qecurgeres fefer o aroungd ~tation performanse,
¢Guaranteed S/C ranging for T o 10 m was less than 100 m
t 1

{(5) It was requwed that inflight tracking data be pre-
sented m teletype page prnt form and postlight
dala be recorded un maguetic lupe

(6) Tamng, syne requirements, were as follows, .,
(a) Class i =2 ms
{b) Class I1 =03 ms
{c} Class IIl =01 ms

3 Deep, space telemetry feqmrements The degp space i
telemetry reqm.rements tor Marner V and Marmer I
are histed m Table 10

4 Deep, spage data transmission and

0 progessmng
TeqUIEMEnts, ..

it

a General processing requirements For the mission
operations team to have the mformation necessary to sup-
port the mission, engmeering and seience telemetry data
and tracking data had to be transmitted to the SUF and
processed m real time whenever telemetry and trackmng
data were being recerved by the DSIE' ‘Ihe amount of
data processing required for Mermner V and 4V varied
as a funchon of spacecraft activity However, it was a
Marmner V requrement that full data processmg be mado
avallable wikhm 80 mn after arequest was mihated by
the space fhight operations director (SFOD)

1

b Engmecnag and soence selomeliy data ILwes re-
quired.that the desp space. stahwon vecord zaw datz onr,
mapnahcdapo aod ponnsethe data mahe LS and TOR v
for formatbing and. fransmithng to the SFQF 1 real time |
Stations were alse requued to display spacceraft AGC
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and SPE, and to obtamn recordmgs of pre- and post-
demodulator and I'CP digital data Ground recewver AGC
Lad to be Lausuuiled m real lune b pronde data fu
lelocosauieativns aualysts wud Tor spaceciall merls]
cuniiol A purtion of the suience telemelry stiears DFR
data was Uansmitled to Stanfond Umivarsity ay 1edl tune

I was required that-engineering and scicnce telemety
data receaved at the SFOF be processed m real time m
the 7044 computer. Requwred displays included high-
speed. teletype prmtout,, dugh speed .computer, prmtout,.
fN-word fmaw, teletype pesotont;.and plats | u.

Beal-timo. telemetiy data averc szoquired from
Mariner IV, during cngmeeniag lests and drmg | the
Maiwmer V- earth -Marney IV 1adial selar pennod Aualog
recordings yyere required, when the bt errgr rate of either |
spacecraft was greater than nommal |

¢ Trackng data It was,
tracking data on punched paper tape and format 1t for
real-time transmlssmn to the SFOF Trackmg data re-
cerved at the SFOF were processed w the 7044/7094
computers m real hme durmg, mldcourse (M/C) and
encounter (E}, Durmg nogerrltlcal phaseghgt was requued
‘that trackmg data be recorded on magnetic tape and be
mumedielely avadable as needed All trackwg data re-
cerved by the SFOF m real time had to be displayed on

tclelype printers

rﬁquued that, the DSS record |

W T

d Computer tme 1equirements Computer Lme and
ipnufigaiation wguisswents uoedind by e pogelt o sap.
port the data processing functions throughout the warious
sphasesiof the mission are presenled m Tabled2: o
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Table 12 Computer requirements for deep space

support
Confrguration
Single
Phase DFR 7044/7094 | 7044
70447094 | 7044 7094 + off-line
single 7094 | {NRT)
7094
L~6htol-+36h X — —_ —
L-+36htol+48h — X - ——
Cruise — —_ —_ X
M—12htoM+12h — —_ X —
E—1dayto E— 1 day X — — —_
E-1 day to end of M — — — X
data playback

5 Other requiremenis

¢ Communications Basic communications require-
ments are shown mn Fig 19 Section III provides a more
comprehensive review of the commumcations system,
which was established to support these requirements

b Commands Commands could be sent to the space-
craft during any phase of the mussion It had to be pos-
sible to send any of the commands 1 either the automatic
or manual mode at any preplanned time It had to be
possible to send two consecutive commands with the time

between them controllable to an accuracy of =10 s It
had to be possible to send any smgle command that had
been preset in the read-write—veriffy (RWV) at any abso-
lute tme within =05 s

1. Tracking and Data System Configuration
A General

This section describes the configurations and planned
performance of the TDS that were established to meet the
requirements outlined m Section II As before, the pres-
entation 1s separated mto the near-earth and deep space
phases of the mssion

B TD$ Configuration for Near-Earth Phase

1. Supporting stations. For near-earth support, the
TDS was composed of selected resources of the AFETR,
MSEN, NASCOM, and DSN Withm each agency, there
were supporting stations, these are listed m Table 13

2. Data acqusition instrumentation To meet trajectory
data and requrements, the TDS agencies selected the
appropnate metrc and telemetry data acquisifion mstru-
mentation from resources available at the sites hsted m
Table 13 Particular attention was given to class I mter-
vals to ensure a ngh probability of providing the required
coverage Table 14 descmbes these mstruments, themr

- WP
.._._...._.. 2"_‘ AFETR
TYPICAL (BUIDING AO)
DSS —@— 3 —@— SFOF s o 2 e e
STATION PASADENA
L1 ! L] STANFORD
e 1 e UNIVERSITY
poame 1 —O—
O 1| —(O— o — 3 ——
SAE
b v s ] e e ] i
........O— 2 _O_.
—9— & —@—
S L —
GOLDSTONE . rox
- o0— « —0] o

IREQUIRED THROUGH FIRST MANEUVER
IDNORMALLY ON MICROWAVE BACKED UP BY HARD WIRE
°THE SECOND HSDL TO BE REQUHRED DURING ENCOUNTER

ALL TTY AND ONE VOICE AVAILABLE TO CATS

—{Z— —HG— Ti¥, SIMPLEX, 100 wards/min
== —{}— TTY, SIMPLEX, 60 words/min

——— ——— HsDL

(. e S OICE

Fig 19 General communications requirements diagram, deep space phase
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Table 13. TDS supporting facilities location, common identifying nomenclature, agency, and
general use. A typical MSFN station is shown in Fig. 20

Agency Station and location and a typical DSIF acquisition station is shown in Flg 21
The DSN control room at Ascension Island is shown in
AFETR Station 1, Cape Kennedy/Patrick AFB (CKAFS) Flg 29,
Station 3, Grand Bohama Island (GBI)
Station 7, Grand Turk Island (GT " » 3
Station 91, Aubsgus iland (A(N‘I'lK, 3. Configuration for metric data. The AFETR is the
Station 12, Ascension Island (ASC) primary agency responsible for meeting metric require-
Station 13, Pretoria, South Africa (PRE) ments during the launch and earth-orbital mission phases.

RIS Twin Falls, South Atlantic
RIS Coastal Crusader, South Atlantic

MSFN Bermuda Island station (BDA)
MSFN/USB site, Ascension Island (ASC)
Tananarive site, Malagasy (TAN)
Carnarvon site, Australia (CRO)
Goddard Space Flight Center (GSFC)

NASCOM Worldwide facilities of NASCOM provided communi-
cations between supporting agencies

JPL/AFETR Building AO, Cape Kennedy
DSN SCS 71, Cape Kennedy
DSS 72, Ascension Island
o Fig. 20. MSFN BDA radars: FPQ-6 (large dish) and
: FPS-16 (small dish)

Table 14. Instrumentation summary chart, near-earth phase

Instrumentation Location 1+] Agency Use
4.ft diam, manual antenna, 2290- DSIF, Cape Kennedy SCs 71 DSN $/C DSN compatibility testing, S/C check-
2300 MHz revr, 2110-2120 MHz out, TLM reception in early L phase,
transmitter and processing of AFETR TLM in L phase
TLM antenna, 85-ft parabolic, auto Tel 4, Cape Central TLM site TAA-2A AFETR AFETRS/C compatibility, LV and S/C
track, receives 130-2300 MHz, TLM coverage
az/el mount Station 3 TAA-2A AFETR
TLM antenna, 30-ft parabolic, auto Cape central TLM site TAA-3 AFETR $/C S-band
track, receives at 1000-2300 MHz, Station 3 TAA-3 AFETR TLM coverage
az/el mount Station 91 TAA-3 AFETR
Station 12 TAA-3 AFETR
TLM antenna, 60-ft parabolic, auto Station 1 TLM-18 AFETR LV TLM coverage
track, receives 130-1000 MHz, Station 91 TLM-18 AFETR
az/el mount Stafion 12 TLM-18 AFETR
TLM antenna, 60-ft parabolic reflector, Station 13 AT-36 AFETR LV TLM coverage
avuto track, receives 130-420 MHz
TLM antenna, log periodic, quad-conic Station 13 (The log periodic now Log periodic AFETR Primarily S-band TLM coverage, range
array for VHF coverage with 3-ft serves as BU to larger S-band (broad band) limited
disk on array for S-band reception, antenna at Stations 1, 3, 12,
receives 130-2300 MHz and 91 and RiSs)
TLM antenna, 12-ft, parabolic auto RISs Twin Falls and Coastal CTS AFETR S-band TLM coverage in broad ocean
track, receives 2200-2300 MHz Crusader areas
27
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Table 14 (contd)

Instrumentation Location 1D Agency Use

TLM antenna, auto track, array of 16 RISs Twin Falls and Coaostal TAA-1 AFETR VHF TLM coverage in broad ocean
dipoles on common ground plane, Crusader areas
receives 225-260 MHz

Antenna, 30-ft az/el, operating 2290— DSIF ASC DSS 72 DSN S/C TLM coverage
2300 MHz

TLM antenna and quad helix BDA ond TAN MSFN LV (VHF) TLM coverage

TLM antenng, tel-track, 18-db gain, CRO MSFN LV TLM coverage
receives 225-260 MHz

TLM antenna, 30-ft parabolic dish, CRO MSFN S/C TLM coverage
receives 2275-2300 MHz (USB)

Tracking antenna, C-band monopulse PAFB FPQ4-(0.18) AFETR Radar tracking of LV C-band beacon
radar, 29-ft cassegrain reflector, Merritt Island TPQ18-(19.18) AFETR to provide for acquisition informa-
transmits and receives 5400 Station 3 TPQ18-(3.18) AFETR tion and orbital calculations
5900 MHz, peak power 2.5 MW Station 7 TPQ18-(7.18) AFETR

Station 91 FPQ6-(91.18) AFETR
AFETR, Stafion 12, ASC TPQ18-(12.18) AFETR
BDA FPQ-6 MSFN
CRO FPQ-6 MSFN

Tracking antenna, C-band monopulse CKAFS FPS-16 (1.16) AFETR Radar tracking of LY C-band beacon
radar, 12-ft parabolic reflector, GBI FPS-16 (3.14) AFETR to provide for ocquisition informa-
transmits and receives 5450— ASC FPS-16 (12.16) AFETR tion and orbital calculations
5825 MHz, peak power 1 MW RIS Twin Falls FPS-16 AFETR

BDA FPS-16 MSFN
PRE FPS-16 (13.16) AFETR

The addition of MSFN radar instrumentation to that of
the AFETR provided the required coverage with a rea-
sonable degree of redundancy. The radars listed in
Table 14 tracked the Agena C-band beacon in meeting
both launch vehicle and spacecraft metric requirements.
In addition, AFETR optical tracking instruments pro-
vided the most accurate source of metric data from

liftoff to 5000-ft altitude.

Figure 23 shows the configuration of the metric system
and data flow which support the early launch phase.
Optical instruments and C-band radars are shown.

Figure 24 shows the metric configuration for supporting
the near-earth orbital phase. AFETR and MSFN C-band
radars are shown, and the flow of data and its format are
described.

4. Metric data transmission and processing. Radars
0.18, 1.16, 19.18, 3.18, 3.16, 7.18, 91.18, and Bermuda
combined coverage provides continuous track from liftoff
through parking orbit (P/O) injection. Received data

28

are transmitted to the AFETR RTCS in real time via the
AFETR communications and via GSFC (for Bermuda).

Radars 12.18, 12.16, RIS Twin Falls, and 13.16 com-
bined coverage provides for meeting the requirement for
60 s of track between Agena second-burn cutoff and
Agena/spacecraft separation. Data are transmitted to
the RTCS in real/near-real time via radio communica-
tions. (The quality of the radio circuits to Ascension and
South African areas is often poor because of RF propa-
gation conditions.)

Radars 13.16 and Carnarvon provided adequate cov-
erage for obtaining the required 60 s of track after Agena
posigrade thrust termination. Carnarvon data were trans-
mitted to the RTCS in real time via Goddard (GSFC).

The AFETR RTCS at Cape Kennedy was configured
to process metric data received from the AFETR and
MSFN sites. An important function is the computation
and transmission of acquisition information to the various
TDS sites supporting the near-earth phase. The flow of
acquisition information, in the form of interrange vectors
(IRV) and DSN predicts, is shown in Fig. 24.
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Fig. 21. The 85-ft antenna at DSS 51, Johannesburg
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In addition, the RTCS was to use metric data for
irhital computations and planetary mappmg 1 meeting
rajectory definition requrements Various computer runs
ire made, based on actual parking orbit conditions,
jominal transfer orbit conditions, actual transfer orbit
;ondibions, and actual postposgrade conditions

The RTCS was to retransmit octal teletype data from
il radars to Goddard The RTCS converts AFETR radar
eletype data to decimal format and transmts 1t to the
iPL Operations Center n Building AO via 100-word/min
eletype curemts The RTCS also receives high-density
Jata from Bermuda and Carnarvon radars, converts it
0 dectmal format, and transmits 1t to Buildmg AO
[PL: personnel at Building AO select appropriate metric
Jata and retransmit it to the SFOF wvia teletype, as
1eeded, to meet requirements The octal format used for
hese transmissions 1s shown m Table 15, the deemmal
‘ormat in Table 16 A defimtion of the characters found
n Table 15 15 as follows

(1) Character 4, data type Beacon track, 7

{2) Characters 5 and 6, station IDs These characters
are used to 1dentify stations from which data are
derved, for example

Table 15 The 38-character octal format

Character Characler
number Character number Character
1n order idenfification n order idenhfication
frans- trans-
mifted minled
1 Line feed 20 Az 6,5, and 4
2 Figure shift 21 Az 3,2, and 1
3 Figure shift 22 El 21, 20,and 19
4 Data type 23 El 18,17, und 16
S5 Station 1D 24 El 15, 14,and 13
] Slaton 1D 25 El 12,11, and 10
7 Rodar type 26 El 9.8 and 7
8 Track code 27 El 6,5 and 4
9 Time, h, {tenths} 28 El 3,2,and 1
10 Time, b, {unts) 29 R 27,26, and 25
11 Time, min, (tenths) 30 R 24,23, and 22
12 Time, run, (urits) 31 R 21,20,and 19
13 Time, s, [tenths) 32 R 18,17, and 16
14 Time, s, [uniis) 33 R 15,14,and 13
15 Az 21, 20, and 19 34 R 12,11,and 10
16 Az 18,17, and 16 35 R 9.8 and?
17 Az 15,14, and 13 36 R &5 and 4
18 Az 12,11, and 10 37 R 3,2,and 1
19 Az 9,8, and 7 3B Carriage return

Station Char- Char-

acter 5 acler 6
018 9 1
1918 7 1
318 4 1
718 5 1
91 18 9 1
1218 7 5
1216 7 5
1316 7 6
RIS Twn Falls (T-11C) 7 7
BDA. (67 16) 0 2
CRO (CRO) 0 8
BDA (67 18) 0 1

(8) Character 7, radar type
0—FPS—18
83— FPQ—86
4-TPQ—I18
5—FPS—16 (modulated)

(4) Character 8-track code
Off-track—0
On-track—2
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{5) Characters 9-14, time mn decimal format

Data mn followsng characters must be sampled on the
whole second of above fime word

(6) Characters 15-2], azimuth data m binary code con-
verted to octal are as follows

(a) For FPS-16 and FPS-16 (modulated) radars,
data bhits 1-17 are used in characters 16-21
Bits 18, 19, 20, and 21 ave zeros
Bat 1 {least significant digat) = 0 00274 deg
Bit 17 (most sigmficant digit) = 180 deg

(b) For FPQ-6 and TPQ-18 radars, data bits 1-18
are used Bits 20 and 21 are zeros
Bat 1 (least sigmificant digit) = 0 000686 deg
Bit 19 (most sigmficant digit) = 180 deg

(7) Characters 22-28, elevation data m bmary code

{a) For FPS-16 and FPS-16 (modulated) radars,
data bits 1-17 are used m characters 23-28
Bats 18, 19, 20, and 21 are zeros
Bit 1 (least significant digit) = 0 00274 deg
Bit 17 (most sigmficant digat) = 180 deg

(b} For FPQ-6 and TPQ-18 radars, data bits 1~19
are used Bits 20 and 21 are zeros
Bit 1 (least sigmficant digit) = 0 000686 deg
Bit 19 (most sigmficant digit) = 180 deg
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Table 16 The 36-character deaimal format

Informahon Stakon 1D Data
Charatler conlent condition
1D Radar code
1 Carriage refurn 73 718 0 off track
2 Line feed 74 | 9118 1 on track $/C
3 Figure shift 75 1214
4and 5 | Staton ID 76 1316 2 on-track LY
é Data condition 77 | Metne ship
code {corrected} 3 simulated
7 Space
8-13 Time, {h, men, 78 Meinc ship 7 last
and 5, GMT} [uncorrected) message
14 Space 79 | 1218
1520 | Az deamal deg
21 Space
22-27% | EI, decmal deg”
28 Space
20-34° Range, m

tDecimal point assumed between 17=18, 24=25, and after 36

"Negative elevahion is to he indicated by minus sign immediotely preceding the first
dignt

Format example

7 6|0

h |mun | sec elevahion range

uoln)s
UCHIPUOD
a>pds
viods
Qipds

Characters 29-37 range data m binary code

-
=)
~—

Bits 1-27 are used Range 15 an absolute range
For the FPS-16 radars, the range bit weight 1s
brt 1 (least significant bat) = 10 yd

{¢) For the FPQ-6, TPQ-18, and FPS-16 (modu-
lated) radars, the range bat weight 15
Bit 1 (least sigmficant bit) = 19531250 yd
(9) In the above format, all numeral ones are trans-
mitted as an exclamation pomt (1)

The Tiftoff message w1l be provided from the RTCS 1n
the faollowing format
LIFTOFF DAY XX HM$ XXXX XX X GMT AZL
XA XXX MY-67
LIFTOFF DAY - CONSECUTIVELY HUMBERED
DAYS OF THE YEAR BEGINNENG T JAN
EMS - FIRST MOTION IN HOURS, MINUTES, SECONDS
AZL - FLIGHT AZIMUTH IN DEGREES
MV-67-MISSION DESIGRATOR

Fig 25 Liftoff message format
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The senes of orbital computations required to satisfy
acquisttion and trajectory requirements 1s planned as
follows

(1) At approximately L + 4 mn, the RTCS will trans-
it a liftoff message to Bulding AO The hftoff
message format 15 shown m Fig 25

(2) After all range safety computation requirements
are met, the RTCS provides the followmg com-
puted data as soon as 15 possible

(a) IRV for transmssion to Building AO, DSS 72,
AFETR stations 12 and 13, and RISs The IRV
message format 1s shown m Fig 26 and de-
scribed m Table 17

To address a message to one of the followng range
agencies, followmg the format i Table 17, the appro-
priate letter code 15 mserted i character 5

E APGC, Eghn AFB, Fla

M PMR, Pt Mugu, Cahf
W WSMR, N M
A AFWTR, Vandenberg AFB, Cahf
P AFETR, Patnck AFB, Fla
B AFSCF, Sunnyvale, Calf
G GSFC, Greenbelt, Md
H MSC, Houston, Tex
K Kwajalem test site
D All DOD ranges
C All DOD and NASA ranges
S The RISs
IRSTAAAAA
KOOQOQO M DD PPPP B a '
SR CC SYYYYYYYYYY CC $Z7LI777777 CC
SXXXXXXX CC SYYYYYYY CC $SZZZZZIZ CC HHMMSSS CC
IRED
KEY IRsT - Start of message code
A ~ Range address
N - Data type
0 - Operation Number
n - HMonth of year, Zero, 1f prelaunch data
[} - Day of month, Zero, 1f prelaunch data
P ~  Orbit number
B - Body number
$ - Sign of data
IYIXYZ - Coordinate and velocity data, geocentric
feet feetfsec
C - Check sum of preceding characters
H - Hours, Greenwich or T~Time
i} - HMinutes Greenwich or T-Time
S - Seconds Greenwich or T-Time
IRED - End of message code

Fig 26 Interrange vector (IRV) message format
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Table 17 Interrange vector message format definition

Line Character Character Note Descriphon Line Character Character Note Descriphon
number number
Carnage return (preceded line 1) 3 10 X
Carriage return [preceded line 1) {contd} 11 X LSB of X parameter
Line feed (preceded hne 1) 12 Single space
Line feed (preceded line 1) 13 C é Check sum for X parameter (tenths}
Letter shift {preceded lne 1) 14 C 6 Check sum for X porameter {units)
1 1 1 Always same 15 Sinple space
2 R Always same 16 3 Indicated sign of Y data, negotive
3 S5 Always same and postive
4 T Always same 17 Y 5 MSB of Y parameter
5 A 1 Range address 18 Y
-] A 1 Range address 19 Y
7 A 1 Range address 20 Y
8 A 1 Range address 21 Y
9 A 1 Range address 22 Y
10 Carnage return 23 Y
1 Carriage return 24 Y
12 Line feed 25 Y
13 Line feed 26 Y LSB of Y parameter
14 Figure shift 27 Single space
28 C [ Check sum for Y parameter {tenths)
2 1 N Indicated data type 1 = nommal, 29 C 6 Check sum for Y parameter (urts)
2 == 1n fhght, 3 = no data, 30 Single space
= sinulated 31 5 Indicated sign of Z data, negative
2 0 2 Indicated test number and posiive
3 o 2 Indicated test number 32 Z 5 MSB of Z parameter
4 0 2 Indicated test number 33 z
5 0 2 Indicated test number 34 z
é o 2 | Indicated test nymber 35 z
7 Single space 36 z
8 M Indicated month of year (tenths) 37 z
4 M Indicated month of year {units} 39 Z
10 Single space 40 Z
11 D Day of month, {tenths) 4 z LSB of Z parameter
12 D Day of month, [units) 42 Single space
13 Single space 43 C -] Cheack sum for Z parameter (tenths)
14 P 3 Indicated orbit number {thousandths) 44 C é Check sum for Z paramedter (umts)
15 P 3 Indicated orbit number (hundredths) 43 Carriage return
16 P 3 Indicated orbit number (tenths) 46 Carnage refurn
17 P 3 Indicated orbit nymber {units) 47 Line feed
18 Single space 48 Line feed
19 B 4 | Indicated body number [umts) 49 Figure stuft
20 Carriage return
2 Carnage relura 4 1 5 Indicated sign of X datq, negative
22 Line feed and posihve
23 Line feed 2 X 7 MSB of X parameter (veloaty)
24 Figure shuft 3 X
4 X
3 1 5 Indicated sign of X data, negative 5 X
and posihive & X
2 X 5 M58 of X parameter 7 X {tenths)
3 X 8 X LSB of X parameter {hundredths)
4 X 9 Single space
5 X 10 C 6 Check sum for X pcrameter (tenths]
6 X 11 c 3 Check sum for X porameter {umts)
7 X 12 Single space
8 X 13 ] Indicated sign of Y data, negative
9 X and positive

JPL TECHNICAL MEMORANDUM 33-385

35




Table 17 (contd)

Character Character
Line Number Character Note Descriphion Line Number Character Note Description
4 T4 Y 7 MSB of ¥ parameter [velacity) 36 Single space
[contd) 15 Y 37 H g Tenths of h
16 Y 38 H Units h
17 Y 39 M Tenths of min
18 Y 40 M Units min
41 5 Tenths of s
19 ¥ {renths} 42 S Units s
20 Y LSB of ¥ parameter {hundredths} 43 s Tenths of s
23 Single space 44 Single space
22 C 3 Check sum for ¥ parameter {tenths) 45 o 6 Check sum for time word {tenths}
23 C ) Check sum for Y parameter {units) 46 C & Check sum for time word {unts)
24 Single space 47 Carriage return
25 5 Indicated sign Z data, negative 48 Carriage return
and positive 49 Line feed
26 z 7 | MSB of Z parameter [veloaity) 50 Line feed
27 Zz 51 Letter shift
28 z
29 z 5 i 1 Always some
30 % 2 R Always some
31 z {renths) 3 E Always same
32 z LSB of Z parameter (hundredths) 4 D Always same
33 Single space Carriage return
34 C Check sum for Z parameter {tenths) Carniage refurn
35 C Check sum for Z parameter {units) Line feed

For multiple addiess, appropriate code letter 1s wn-
serted wmn characters 5-8 The sequence of letters 15 not
important

36

Examples (- mdicated teletype spaces)

W, to WSMR
PWK , to AFETR, WSMR, and KTS

GDS=~, to GSFC, all DOD ranges, all RISs

CS” -, to all DOD and NASA range agencies,
and to all RISs

PAWEM, to AFETR, WTR, WSMR, APGC,
and PMR

A four-digit operatton number s placed m
characters 3-8, three-chgit operation number
m characters 4-8 (operation number 1s always
placed to the night)

An orbit 1s defined as a complete cycle around
the earth, starting and ending with the same
pont of longitude, the first defimtion begms
at launch

These characters are always zero for pro-
grams which consist of a smgle orbiting body,
Titan IIT program was zero where Gemim was

one or two (one mdicated Gennm spacecraft
and fwo mdicated Agena craft)

Indicated earth-fixed position m feet with the
decimal imphed after characters 11, 26, and
41 The coordmate system 1s nomnertial,
nghi-hand cartesian with the positive X axis
extending from the geocenter through the
prime mendian at the equator, the positive Z
axis extendmg from the geocenter through the
North Pole, and the posttive Y axis extendmng
from the geocenter through the 90°E mendian
at the equator

Deeimal addition of characters m parameters
mdicated, add one to check sum if sign of
parameter 1s negabive, 1e, —1234567800-46
where 46 15 the check sum

Indicated earth-fixed velocity i feet, non-
mertial The decimal 15 imphed between char-
acters 6 and 7, 18 and 19, 30, and 81

This 15 the tune of the pomt mndicated by
the vector and 15 m Zulu time A decimal 15
wmplied between characters 42 and 43

Zeros will be mserted m all data characters
not used or needed Spaces are blank
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PRV LI

o Parking orbrt
ELEMENTS AND INJECTION CONDITIONS OF PARKING ORBIT XXX XX MV-67

{Body of messoge some os ¢ below)

b Trensfer orbit from ochucl parking orbit and Rominal 2nd Agena burn
INJECTION COMD OF TRAMSFER CRBIT FROM ACT P O AND NOM 2ND BURN MV-67

{Body of messoge same as ¢ helow)

c Actual tronsfer orbit

ELEMENTS AND INJECTION COMND OF ACTUAL TRANSFER ORBIT X004 XX MV-67

HMS XX XX XX X 1 PLUS TIME XXXXX  ALT XXX XX

SMA JOLOMK X ECC X 200000 NG XXX XXXXX C3 XX XX

LARN 20X KKK APF 2000 J0GO00 TA XXX XXX

ROSCOGGL XK LAT 2000 X000 LON 000 XXX VE XXX X300 PTE 000 X000 AZE XXX XXX

d Post=retro transfer orbit
ELEMENTS AND INJECTION COND OF POSTRETRO ORBIT XXX XX MV-~67

(Body of messcge same as ¢ cbove)

Definitions of Message Header

KA KX MV-67
X %X
Data source Siahian D Cansecutively numbered computed
message (01, 02, etc - 09) MV &7
073-7 18 {A comparable number 1s found In - -
074 -91 18 header of DSIF acquisition Mariner Venus  Year
075-12 16 message)

076 - 13 16

077 - Metric ship (Comected)
078 - Metnic ship (Uncomrected)
079-12 18

Definitions of Messege Body
HMS ~ Epoch  Greenwich fhours, minutes and secends}, time for which esculating conic 15 calculated

L PLUS TIME - Epoch tn seconds after lftoff

LAT - Altitude in kilometers

SMA ~ Sermimaor axis of conic section in kilometers

ECC - Eccentricity

INC ~ Inclinahion  Degrees 000-3560 2 2
C3 - Twice the total energy per unit mass o vis viva ntegral, km'*/sec
LAN - Longitede of Ascending Node {Right Ascension), degrees 000-360
APF — Argument of perigee, degrees

TA ~ True anomaly at epoch, degrees

R - Injection 1adivs in kilometers

LAT - Injection geocentric lahtude, degrees

LON - lnjection longiude, degrees

VE - Earth—fixed speed, kilomelers/second

PTE - Earth—Fixed path angle, degrees

AZE - Earth-fixed mjechion azimuth, degrees 000-3460

Fig 27 JPL elements and injechion conditions
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(b)

()

(d)

(e)
8

(3) The

JPL elements for transmission to Building AO/
SFOF and mjection conditions format are
shown i Fig 27

The SOPM format, for transmission to Buldmng
AQ/SFOF, 15 shown m Fig 28 and explamed
m Table 18

Format for the DSN predicts transmssion to
Buillding AQ/SFOF 15 presented m Figs 29
and 30 and 1s explamed m Table 19 Sample
mnputs to AFETR for DSN predicts are shown
m Fig 31

The format for look angles to the approprate
station 1s shown m Fig 32

AFETR vector and I matrnix format 1s shown n
Ing 33

RTCS uses the vector from the previcusly

discussed computations, combmed with nomimal
Agena second-burn parameters, to generate theo-
retical preposigrade transfer orbat data The items
generated are normally the same as (a) through (e)

(4) The

RTCS uses the best available data immeds-

ately following Agena second-burn cutoff to com-
pute actual preposigrade transfer orbit data Items

COT

puted are the same as (a) through (e), with

the addition of mapping to planetary encounter

TEST NUMBER XXX

DATA SOURCE XXX

DATA SPAR XXXX PTS
FIRST POINT XXKXX SEC
LAST FOINT XEXXK SEC
EPOCH XX/XX/XX XAXK XX X

X SEXXXXAXX FT

\i SYXXXXRXX FT

Z SEEXAXXAXE FT
DT SXXXXX FT/SEC
YDOE SKXXXX FT/SEC
2007 SXXAXX FT/SEC
SEMAJAX XXXRAXX WM

ECC % XRAXX

ENCL XXX XXX DEG
OMEGA XXX XXX DEG
CAPQMEGA XXX XMX DEG
PERIOD RXXXX X MIN
APOGEE XXXXANX 15}
PERIGEE XXXXXXX NM
TRUEANOM SXXX XXX DEG
MEANANOM SXKX XXX DEG
LAA SAXX XxX DEG
TSUBA XXXRXX HMS
TSUBP XXXXXX HMS
TSUBO XAXXKL HHS
HIYSUBA XXNXX KM
HTSUBP XXXXXX [1ix]
PHISUBA SXX XXX DEG
LAMSUBA SXXX XXX DEG
PHISUBP SXX XXX DEG
LAMSUBP SXXX XXX DEG
VELSUBI XXXXX FT/SEC
AZSUBI XXX XXX DEG
GAMSUBI XX XA DEG
HTSUBI XAXXX NM
PHISUBI SXX XXX DEG
LAMSHBI SXXX XXX DEG
INERVEL XXXXX FT/SEC
RADEUS XAXXRAK M

S Denotes sign {blan¥ or -}

Fig 28 Stundard orbital parameter message

(SOPM} format

Table 18 Standard orbital parameter message format definition®

Teletype line

Nome

Deseriphion

1

AFETR TEST XXXXX AFETR test No up fo five digits

Data source

MNeame of site whose dota was vsed to compute SOPM,

Data spen Number of points used to compute SOPM
First point Time of first data point vsed to compute the SOPM
Last point Time of last data point used fo compute SOPM
2 EPOCH Time of the parameters given as mofday/fyr, h, min, s, and tenths of s
3 X Pesion and veloaty components in ft and ft/s in Yernal equinox system where X and Y were in equatonial plane
4 Y with X through point of Artes, Y 90 deg counterclockwise and Z through North Pole
5 F4
-] X
7 Y
8 z
?

SEMAJAXS Semimajor axis one half longest diameter of elliptical orbit given i nmt

sAbave descni

iine 9, n
Line 10,
Lines 14,

phion defines parameters for orbits elliphical 1n shape

For hyperbolic arbifs

egahve
greater than one
15, 2022, zeros

For parabolic orbits
Line 9, zeros
Line 10, equal fo one
Lines 14 15, 20-22, zeros

38
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Table 18 (contd}

Teletype line Name Description

10 ECC Eccentriaty of orbit defined as ratio of radws vector through point an ellipse to distance from pont to directnix
Parameter 1s nondimensional

11 INCL Inchnation angle angle 1s deg between orbit plane and equatenal plane

12 OMEGA Argument of pengee—angular distance in deg measured in orbit plane from line of nodes to lme of apsides

13 CAPOMEGA Right ascension of ascending node angle in deg from Vernal equinox measured counterclockwise to line of ascending
nodes in equatorial plane

14 PERIOD Time n run, required to complete one revolution

15 APOGEE Point on geocentnc elliptical orbit farthest frem earth s center i nmy

16 PERIGEE Point on geocenfric eliptical orbit nearest earth s center i nmi

17 TRUEANOM True anomaly angle, m deg, at focus between line of apsides and radius vector measured from pengee m direchen
of motion

18 MEANANCM Mean anomaly angle throvgh which object moved at uniform average angular speed measured from perigee

19 EAN Longitude of ascending mode angular distance from Greenwich menidian to intersechion of orbit plane where object
crosses from south to north Positive westward, negahve eastward

20 TSUBA GMT of arnval at apegee given m h, mw, and s

21 TSUBP GMTY of arrival at pengee given in b, min, and s

22 TSUBO GMT of arnval at the ascending node given an b, min, and s

23 HTSUBA Height of apogee, iIn nmi, above earth's surface

24 HTSUBP Height of pengee, m nm1 above earth’s surface

25 PHISUBA Geodetic latitude of point of apogee in deg {positive N}

26 LAMSUBA Longitude of point of apogee i deg (posiive W)

27 PHISUBP Geodehc latitude of pont of perigee in deg {positive N)

28 LAMSUBP Longiiude of point of perigee, in deg {(posiive W)

29 VELSUE! Magnitude of relative velocity vector at injechion in fifs

30 AFSUBI Az from true N of relutive veloaty vector in deg

31 GAMSURI Path angle of relative valacity vector in deg {measured with respect to plane normal fo radius vector from earth’s
center

32 HTSUBI Height gbove earth’s surface, in nmi, of the vehicle af injechion

33 PHISUBI Geodetic latitude of subvehicle point at injechon in deg (positive N}

34 LAMSUBI Longitude of subvehicle pomnt at ijection in deg {posiive W)

35 INERVEL Inerhal veloaity of vector in fifs

36 RADIUS At epoch ime the geocentric radss from center of earth to vehicle in nmu

JPL TECHNICAL MEMORANDUM 33-385 39




ETR PREDICTS FROM TRANSFER QRBIT

ETR PREDICTS C0Z FOR DSIF 42 S BAND AC 6
YPONGER FREQ 2295 673150 XMITTER REF FREQ 22 038550
DRIFT 07 300  STEP SIZE 100 SYNFRQ 22 038600
THREE WAY FROM GSIF 11,51 AND 41

PRESET XMITTER VCO FREQ TO 22 038480 AT 080500
PRED 002, DSIF 42, 10 MAR 65, DAY 069, RT = 001 00 25, AC 6

HIS HA DEC D1 D2 XA D3 11 03 41
LOGO0 XNAN00 000K 000000 000000 000 XX 000000

ERAO0 XEXRXE 000000 0000000 000000 X800 XX 00Xt

FRNOG0 0K 0000 D0000NC 00000 X000 XX J0I00EE XX
XXAXKK XXXXXX  XXXXXX OOOOIXXX XXXXXXX XXX XX XXXXXXX  XXXXKXX
XXOOCKK XXXXXX XXXXXX OOCNXXX XXXXXXX  XAK XK XXXXXXX  XXXXKXX
RAOOC KEAXXX 0000 000000 0000000 3000 X0 0000000 X000
XARXAX  XXXXXK XRAXRK  X0O0000 XXXXNXX XXX XX XXXAXXX
XXXXAX 000K XXXKAX XAXEXAA XKKXHXX XXX XX KAXXXXX

CHANGE XMITTER VCO FREQ TO 22 038580 AT 134500
PREQ 002, DSIF 42, 10 MAR 65, DAY 059, RT = OOM 00 25, AC &

HMS HA DEC 2)3 02 XA D3 51 b3 41

XXXXXX  XNXXXX XRXXXX  XXXXHXX XXNNXXX XXX XX RAXXXXX
JOLXEX XX00N XAXXXX XA XHUAXXX XXX XX XAXUAXX
XONXXX KOO0 00000 OGOKKRX XMXXNXX XHX XX XEXXXXAX
ARNKNK 000000 KO0 OO0 00 o xx XXXXXXX

CHANGE XWITTER VCO FREQ TO 22 038880 AT 165500
PRED 002, DSIF 42, 10 MAR 65, DAY 069, RT = OOM 00 25, AC 6

HHS HA DEC D1 02 A 03 51 D3 41

XXXXKX 000G XXX AXXKXRK XMAXKKX XAX XX XEXXAXX
LOGNX 000000 000000 D00 XN0GGIK 3000 XX D00GIE X0
NOCO0 0000 000000 JO00NONGC UG X000 00 005000 X000
AXAXXL RO0AAA - XOOOEXK CODNOC JOINKMNN XXX XX 00N XXXXX
XXXXRK RXNXMK XORXXXX XXRXKMX XMXKKXX XXX XX XXMAXNX  XXXNXAX

PRED 002, DSIF 42, 10 MAR &5, DAY 069, RT = 0OM 00 2S, AC &

END OF ETR PREDECTS FROM TRAMSFER ORBIT

Fig 29 AFETR predicts for DSN, 5-band format

ETR PREDICTS FROM TRANSFER ORBIT

ETR PREDICTS 003 FOR DSIF 51 S BAND RANGING Lo s
XPONDER FREQ 2297 584320 AMITTER REF FREQ 22 040120
DRIFT 00 000 STEP SIZE 050 SYNFRQ 22 043500
THREE WAY FROM DSIF 41,11 AHD 42,61

START XMITFER VCO FREQ AT 22 049350

PRESET TRANSMITTER VCO FREQ TD 22 040350 AT 123500
PRED 003, DSEF 51, 12 APR 66, DAY 102, RT = ODH 00 35 LO &

HNS HA DEC D1 D2 XA RG 03 A D3 42
XXXXAK XXX XXAAAX XXXAAXN XAAUXKK XHK XX XAXX 00K XXXXXAX
XXXAK NXKK XUXXXX XHOUO00 XXKKRKR XXX XX XXX XXX XXXXXXX
KAAAAK 0000 XXXAKX XOOOEK XXXKXXK XHX XX X000 XXX XXKXXXX
XAXAKK XAXXKK XMXXKX 0000000 XXXKXXX XXX XX XXX XNOU0DIX XXX
XRXNAK XANXXH XXRXKX X000 XXXKXEX X0 XX XXMK XXXXAXK

XAXAXK XOERN XXXXXK XNXXNKX XXXHKXK OO0 XX XXNX XXX

HXXXKK XAAXKX XAXXAK XXXAXKX AXKAHAN HX XK AXRK XAXXAKX

XXAXXK  XXXXXA XNXAXX XXXAXAX OOIXK XXX XK XXX XXKHKXX

XEXAXE  XXXXXX OO0 XXUXNKX 000000 XKX XX XXXX XXXXXXX

XXXXXX XXXNNN 000K XXXAXKX X000 XXX XX XNXX XXXAXXX

XXXARX XXXXX JOIXNXX 0000000 X000 XXX XY XXX

XEXAXX XXXXXX JOOXXXX XXUAXLX XXOONXK XEX XX XAXX

XXX X000 XXXUXX XX0OX XXNONXK XXX XX XXXX

XERXXN XXXXKX XXNEXX  XXXXMKKX XXXXXXX XXX XX X¥XX

CHANGE TRANSMITTER VCO FREQ T0 22 040450 AT 172500
PRED 003, DSIF 51, 12 APR 66, DAY 102, RT = 001 Q0 35, LO 5

HMS HA DEC D1 D2 XA RG mBn 03 6
X000 XR0000 D0DRX 00000 X000 00 X X0
XAXAXX 3000000 000000 0000000 O0ONN0 X0 X0 X0

KEREXX O0XNNK 0OUKK XXKXXNE 000K 000 XL XXX XXRXXN
XXKXXX XXXXXK 0O XXXXXXX XXXXXXX XXX XX XHXX XEXXNAX
XEXXRX XXKXXX  XXXXKX  XXXXKXX  XXXXXXX XXX XX XXXX XXXXXXX

XXOAK X000 00000 W00 XXXAAXE XXX XX KAXX XXNAAAK HXXXNXK
X0 D000 00000 XAXXXEX 000000 00 XX D000 XXX XX
XA ORX OU0L 00000 000000 X0 XX X X000 Xaiix
LRANAX 000000 000000 JC0O000K J00000G0 000 XX XXX J0I000N XKy
NXXKKX XAXXMK XEXXXX  XNXUXXX  XXXKXXX XXX XX XXXN  XXAXXXX XXXXXXX

PRED 003 DSIF 51, 12 APR 66 DAY 102, RT = 00M 00 35, LD 5
END OF ETR PREDICTS FROM TRANSFER ORBIT

MISSION MV-67 TEST DATE,

XPONDER FREQ (real time wnput) nominai 2298306333 0_cps

XWETTER REF FREQ (real tume 1nput) mominal 22045645 0 cps_ _

DREFT {real time wnput) nominal 00

INFREQ_ _ 23632500 O
MISSION 1P

PREDICT KUMBER 001

STATION ID_ _ _ _ _ _ 72 51 4 12

THREE-WAY FROM_ _ _ _ 51 72 51 41

XMITTER VCO INPUT _ _ N/A 1] 6 22045645

STEP SIZE _ _ _ _ .. 400 400 150 50

DELAY _ _ _ _ _ 0 0 o 0

START TIME_ _ _ RISE RISE RESE RISE

FIRST SAMPLE RATE _ _ 10 sec 10 sec 10 sec 60 sec

NUMBER OF POINTS_ _ _ 69 60 30 60

SECOND SAMPLE RATE_ _ = - 60 sec -

NUMBER OF PDINTS_ _ _ - - 20 -

THIRD SANPLE RATE _ _ = - 300 -

NUMBER OF POINTS_ _ _ - - 10 -

BAND_ _ _ ______ S L/S S s

ANTENMA _ _ AZJEL HA/DEC HA/DEC HA/DEC

HERGHT_ _ _ _ _ _ _ _ 1573 2 ft 4676 4 ft 425 9 ft

LATITUDE_ _ _ _ _ _ _ 7 9524655 25 889575 31 383145 35 T18G3N

LONGITUDE _ _ _ _ _ _ 345 67362 27 6B559E 136 88614E 116 BO554W
ENITIALS DATE

Fig 30 AFETR predicts for DSN, S-band ranging format
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Fig 31 Inpuis for DSN predicts

Line 1 Look Angles to
Lines 2-99
DDD/HH/IM/SS AAA AA EEE EE RRRRRRRR

Hotes T Lwe 1 specifies the Destination for the look angles
0D = Day of year, Jan 1 = Day 1

HH = GMT hr

M = GIT mn

55 = GMT sec

A = Azamuth

EE = Elevation

RR = Range

Angular umts in degrees

1¢  Range umts n K yards

WP WM AWy

Fig 32 Look angles teletype format

(8) The RTCS uses the best available data after the
end of the Agena posigrade maneuver to compute
postposigrade transfer orhat data Items computed
are the same as mn item 4

(6) In addition, the RTCS receives DSN trackmng data
via Buildmg AO and processes 1t on a nonmter-
ference basis If computations are made from these
data, the results are made available to the user
The RTCS uses the Kaula spheroid for all quick-
look orbital computations for JPL
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Date MM4/0D/YY

Test Number XXX

T/YYYY/MM/DDSHE/MH/SS SSS/

X7 RKXXXXXXNEXX ¥/ KXNXRXXXEXX Z ZXXXXXXXXEXX
X FRRNRERAERL ¥/ XXGOGOEXR 2 FRNXNXNXNERY

The next 12 lwnes contawn the matrix elements of the 6%6 I matrix
The elements are transmitted row by row
(11, M2 %3, 216, %21, 222,

2, etc ) with three
elements per line

The coordinate system may be

1 Geocentric, earth-fixed cartesian
2 geocentric 1nertial cartesian
3  Geocentric earth-fixed spherical

Units are kilometers or feet

Fig 33 AFETR vector and | matrix format

Metric data received at the SFOF, via Builldmg AO,
are processed much the same as that at the AFETR
RTCS, but only to the extent to verify nomnal DSS
predicts or to begmn computation of new predicts for the
DSS, based on current data The SFOF data processing
system 1s more fully described later

5 Configuration for telemetry data Launch vehicle
telemetry, Iike metric data, requires standard and well-
exercised TDS configuration support However, the TDS

encountered some difficulty m establishing a configura-
tion that would meet the spacecraft telemeiry coverage
and transmission requirements

a Launch vehicle telemeiry AFETR, MSFN, and
KSC/ULQ mnstrumentation, as listed m Table 14, were
selected to provide the required coverage The auntennas
at Stations 1, 8, 91, and Bermudz provide for continuous
reception of LV telemetry from launch through mjection
and mto the parking orbit, as tequired The VHF an-
tennas at Stations 12, 13, Tananarive, and on RISs pro-
vide coverage for most of the class I mterval associated
with Ageng second burn Depending on the launch azi-
muth and day, AFETR telemetry aircraft may be used
to cover small gaps along the more mortherly launch
azimuths The same resources are applied to the class I
mtervals associated with Agena/spacecraft separation and
Agena posigrade maneuver

Plans for real-time transmission and display of launch
vehiele telemetry are as follows Launch vehicle telem-
etry recetved directly by launch vehicle personnel at
Building AE, Cape Kennedy, 1s displayed mn the vehicle
analysis area Similarly, data received by AFETR Tel 4

Table 19 AFETR predicis for DSN, S-band format defimtion

Teletype line Name Descriphon
1 PREDICTS Subject title
2 IDENTIFIER 3-digtt predict number, 2-chgut DSS stahion number, format idenhfier for that station, and 2-letter and 2-cigit
mission dentifier
3 XPONDER FREQ Inputs for 5/C one way frequency {XPONDER FREQ) and reference frequency for the XA equahon [XMITTER REF
XMITTER REF FREQ FREQ) Both frequencies were in MHz and output to nearest Hz
4 DRIFT Displays driff input in Hz out to thousandths of cycles, the STEP SIZE in Hz to nearest Hz Furthermore, in § band
STEP SIZE format this ine displays SYNFREQ put 1n MHz down to nearest Hz
SYNFREQ
5 STATIONS Shows other stahons assumed to be fransmitkng for D3 predichion Input 15 made i paws and required logic
system which
{1} Deade whether o second D3 column 15 needed, depending on number of pairs input If more than two are
mpul, second column 1s needed If not, there should not be second D3 column n output
(2} Selected first parr to be output m first D3 column and the other paw i second column If second number of
a pair s 00, thot means thot only one station 15 desired in that partievlar B3 column Care 1s faken to choose
stations for one column such thot therr view pernods do not overlap
6 YCo Sixth ine of the header 15 optional It 1s there only iIf nput 1s made to contrel first trensmitter YCO frequency 1f no
wnput is made, this hne should not oppear {On samples shown, this ine has not been completed } Line 6 completes
header
7 PRESET XMITTER Displays first transmatter VCO frequency chosen and start time Similar hne 15 printed out before hime that change n
VCO FREQ the trensmitter VCO occurs, breaking columnor output and separated by blank line frem previcus line This line
will read CHANGE mstead of PRESENT

JPL TECHNICAL MEMORANDUM 33-385 4



Table 19 {contd)

Teletype hine Name Desenption

8 Idenhfier line Identifier line contains following
Predict number
Staton number
Date {day = 2 digits, month = 3 letters, year = 2 digits)

Day of year
Roundtnp travel ime of signalin min and s
Mission identifier
identifier ine 15 printed out every tme transmitter YCO frequency hine prints out and smmediately following that
line Furthermore, it prints every time GMT goes through midmght and alse at end of pass or end of predicts
With the excephion of end of pass and whenever identifier hne prints oul, & column designator kne prints This hine
1s separated from identifier hine by blank line, but 1s not separated from columnar cutput following st Line includes
HMS h, min, and 5 {GMT)
HA or AZ Hour angle or az {deg)
DEC or EL Dechnation or el [deg)
Dl One way doppler detector (Hz)
D2 2-way doppler detector {Hz)
XA Transmitter zero stalic phase frequency (Hz)
RG Ranging {ms)
D3 XX 3-way doppler detector (Hz)

? D3 XX Last column header D3 XX indicates this column 1s calculated for DSS XX transtithng This header appecrs twice
only if second D3 column 1s needed The first time the column designator appears, the stahon number 1s the first
one of each pair In subsequent prinbngs of this ine, check will be made to see if D3 quanhiy s cutput at the
previows hime point if there 1s an oulput, same station number will be used If there 1s not output, there was switch
to the second number of the pair Check was made for each D3 column Columnar output, itself, was formatted
as follows

RMS & digits, 2 for h, 2 for min, 2 for s

HA or AZ & digits without deamal point, the angles are output down to thousandths of o deg

DEC or EL

b1 All 7-digit columns

D2 This 15 7-chget number output down to tenths of cycles, but with leading digit lether O or 1) truncated, thus,

D3 1,258,342 & Hz would be output as 2583424

XA A 7-digit column 1s Hz output down to the hundredths of Hz, but with the first 5 digits fruncated, for nstance, if
the value 15 22038783 52, anly 783 52 15 cutput

RG 4 digit column, the computed range being i ms, last 3 digits will be truncated before culpulting

antennas are displayed, as well as remoted to Hangar E
and Building AE AFETR DSS 91 transmits launch
vehicle data (link 244 3) to Cape Kennedy user areas m
real time via the submarme eable, subject to bandwidth
Iimtations of the subcable (40 kHz) Data on channels
with greater bandwidths are transmmtted m near-real
time wvia slow-speed tape playback techmques Launch
vehicle data received by downrange sites are processed
on-site to display selected channels for mark event 1dent:-
fication and reporting Selected mtervals and channels of
data (chamber pressure and velocity meter) will be
returned from downrange sites w near-real time via
HF communications Launch vehicle personnel at Cape
Kennedy are responsible for rmdentifymg and reportmg
mark events 1-10 Marks 11-16 are read out by the
appropriate downrange station

42

b Spacecraft telemetry date As stated, establishing a
TDS configuration for spacecraft telemetry support proved
to be more difficult There were two basic problems one
of receing system configuration and one of real-time/
near-real-time transmission system configuration

Recewnng system configuration Because of the charac-
tenistics of the composite telemetry signal, 1t appeared
that the recerver loop bandwidth (2 85, ) should not exceed
48 Hz However, doppler rates expected shortly after
launch and during Agena second burn would require a
100-Hz 2 B., to track Furthermore, use of the recom-
mended 10-kI1z IF by AFETR would reduce the expected
coverage by more than 50% It was imperative that the
TDS solve this problem before adequate support could
be provided
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Special tests were scheduled and conducted between
AFETR and SCS 71 to determme the capability of the
5000B1 telemetry receiver to handle certamn character-
istics of the Maimer Mission telemetry signal The com-
posite signal was 1adiated from an encoder simulator via
a stub antenna to the 5000B1 receiver The 1ecewver was
set up as follows

(1) Loop bandwidth (2 8, ) = 100 H.
{2} Intermediate hiequency (IF) = 2500 Hz
(3) Signal levels ranged fiom —142 to —16 dbm

The compasite signal from the 1ecemver was trans-
mrtted to the ground tiacking system at Cape Kennedy,
where demodulator lock-up characteristics and data mte-
grator output were momtored For all signal levels, the
demodulator acquired syne nommally and the data oui-
putwas good Use of the 2500-Hz mtermechate fiequency
(IF) m comunction with the 100-Hz loop provided satis-
factowy peifoimance As a result of tests and discussions,
it was decided that the AFETR would use the 100-Hz
2 B, and 2500-Hz IF m the telemetry system

The S-band acquisition at Ascension and Johannesburg
was origmally thought to be a problem Results from a
study of mnal acquisihon at DSS 72 and DSS 51
mdicated that acquisition could be accomphshed Two
problems, angular rates and doppler shift and rates, re-
quired additional detailed analysis

With the exception of passes within the cone of silence
at D8S 72 (approximately 105 to 108-deg launch azi-
muths), both stations could handle all angular rates

Both stations are capable of handling doppler shafts
Assummng an allowable phase exror of 30 deg and a
recewver 2 g3, of 48 Hz (low bandwidth to avoid traching-
out the telemetry 1n DSS recervers), almost all doppler
rates can be handled To ensure success, 1t was decided to
use one recewer at 150-Hz bandwidth to mawntam lock
for automatic tracking and use the second receiver at
48 Hz for telemetry

Also, as mswmance aganst fallure of the TDS to acquire
the most mportant class I mterval (from spaceciaft sep-
aration to sepaiation -+ 5 mn), it was decided to establish
a mmimmum capability at the MSFN USB site at Ascension
Data from the MSFN site would then be available to
DSS 72 for transmission to user areas in real time, 1n
cases of loss of signal (LOS) by DSS 72 Alanne
Venus 67 crystals for the MSFN receiver voltage-
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controlled osallator (VCO) weie supphed and the ap-
propriate wideband cables assigned (see Fig 34)

Data transmussion configwiation Aanner  telemetiy
demodulators were not provided for mstallaton at
AFETR siles, and tlus was a basic cause of the problems
encounteied mn establishmg a spacecraft data transmission
capability fiom AFETR sites Without a demodulation
capability, the entue composite signal would have to be
transmitted In the Cape Kennedy area, wideband
circutts were used From Anbgla, the 40-kHz sub-cable
cncuit was available, and fiom downrange sites and shaps
radic communications mposed a 3-kHz bandwidth lum-
tation Because demodulatos weire available i the GTS
at SCS 71, DSS 72, and DSS 51, m addition to the othex
DSSs, these stations weie of pumary mmportance m a
system design to meet spaceciaft telemetry 1equizements
m the near-earth phase

Through special tests, it was determmed that Tel 4
could transmmt the 98-kHz subcaruer of the Agena link
contaimng spaceciaft telemety data to SCS 71 via wide-
band cncurt Also, it was determmed the combmed
output of the S-band link, by usig a 40-kHz data mser-
tion convetter {DIC), could be hansmitted to SCS 71 m
1eal time Smmilarly, 1t was determined that Stabion 91
{Antigua) could feed the output of the S-band recerver to
a 40-Hz DIC and tiansmit the DIC output to SCS 71
wm real fime via a 40-kHz submarme cable cirewit As an
alternative, Antigua found it feasible to discinmmate the
output of the 98-LHz channel of the Agena hnk and
transmut this data to SCS 71 m real time, usmg the same
40-kHz DIC submarme cable capability (Fig 34)

To obtam a real-time capabihty m the uprange area,
40-kHz DICs were puichased and mstalled at Tel 4 and
Antigua Since data arnved at SCS 71 on 98-kHz or
40-kHz carriers, discimmators had to be purchased
and wmstalled ahead of the GTS

It was found that AFETR downrange sites and ships
could not transmt spacecraft telemetry mn real time be-
cause of the meompatibility between the composite signal
and the high-frequency (HF) communications systems
Various near-real-time plans (receive-1ecord-tape play-
back) were studied, and the resulting plan was fellowed
The S-band recewver output would pass through a 6 75-
kHz DIC to a recorder running at 60 m /s Playback
would be made at 15 m /s (169 kHz =40%) via single
sideband (SSB) cwcuit to DSS 72 via the Station 12
{Ascension) communcations crremits A sufficient number
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Fig 34 Mariner Venus 67 TDS telemetry configurahon, near-earth phase



of 675-kHz DICs were purchased and installed at the
appropriate AFETR downrange sites and ships DSS 72
recerved the correspondmng diserimmator (Fig 34)

Opeiational plan The configurations which were estab-
lished, as previously desenibed, resulted m the following
TDS plan for supporting near-earth phase spacecraft
telemetry requirements (Fig 34)

(1) In the launch phase, SCS 71 15 the pnmary
acqusition site for spacecraft data derived from
the S-band limk Although shroud attenuation was
expected to cause an early loss of signal, the use
of a recently installed parametric amphfier was
expected to extend SCS 71 coverage to the homzon
SCS 71 transmuts these data to Buldmg AO/SFOF
m real time via GSFC/NASCOM teletype and
high-speed data (HSD) circuits

(2) In the launch phase, KSC/ULO, Buldmmg AE, 15
the primary acqusition site for spacecraft data
derived from the Agena hnk Data are trans-
mitted from Building AE to Building AO 1 real
time, mput to the GTS, and displayed for data
analysts’ evaluations

(8) AFETR’s Tel 4 serves as a backup source of space-
eraft data derived from the $-band lmk and as a
second prnime source of data derrved from the
Agena link Tel 4 transmits both streams of data
to SCS 71 in real time After discrimmation at
SCS 71, hoth streams of data are available to the
SCS 71 system (GTS and telemetry and command
processor, TCP) m case of LOS by the S-band
recewver at the station The data stream denved
from the Agena link 1s also available at Building
AO as an wput to the second GTS

(4) AFETR Station 91/(Antigua) is the prmmary ac-
qusition site durmg the mterval from the Cape Ken-
nedy’s LOS through spacecraft insertion mto the
parking orbit Both the Agena and S-band links
are received Erher one or the other 15 trans-
mitted to SCS 71 in real time via the submanne
cable, S-band being preferred After 1OS, SCS 71
will switch to this source of spacecraft data
SCS 71 will continue to process and transmut the
data to Buillding AO and the SFOF m real time

(5) DSS 72 15 the primary acqusitton site for space-
crait telemetry data m the Ascension Island area
Recewved data are processed and transmitted m
real time via HF or Communications Satellre
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(Comsat) crrcuits to Building AO and the SFOF
The MSFN Umfied S-band site serves as a backup
source durmng this mnterval m case of a signal loss
at the Ascension receiver

(6) The AFETR RISs are positioned m the Ascension/
South African broad ocean area and are the pn-
mary acquisition sies for spacecraft telemetry m
the event the particular flight azimuth does not
provide for adequate coverage of requirements by
DSS 72 and DSS 51 The RISs do not transmat
data m real time Using a one-fourth-speed-tape-
playback techmque, ships transmit data to
Ascension m near-real time at 8% bats/s DSS 72
processes and retransmits the data to the SFOF
only To mimimize the time required to play back
and recover the class I mterval data, RISs were
mstructed to set up one recorder and record only
during the required mterval

(7) DSS 71 1s the pruvary acquisthon stie for space-
craft coverage m the South African and Inchan
Ocean area The DSS 51 wiew period extends
to the occurrence of contmucus DSIF view Data
are transmitted to Building AO and the SFOF m
real time

6 Near earth phase communications configuration The
NASCOM furmshes worldwide voice, data, and teletype
facilities m support of NASA space flight projects and
nussions The DSN Ground Communications Facility
{GCF) 15, in part, a peculiar configuration of the
NASCOM It 1 primarly this portion of the near-earth
phase commumeations configuration that 1s discussed m
the following paragraphs

The Marine: Venus 67 Project was the first program
to operationally use a GCF commumications configura-
tion contaimng the JPL commumeations processor (CP)
as an mtegral part of the system The CP censtitutes a
real-time computer system which 15 programmed to
automatically switch teletype messages from the sending
location to the desired recewving location Switchmng 1s
controlled by an element (preamble) within the message,
itself Figure 35 shows the NASCOM/JPL CP system
which supported the Mariner V Whission

However, AFETR RTCS teletype outputs to the SFOF
ar¢ nat compatible wath the CP, because Cape Kennedy
equipment 1s not programmed to automatically miroduce
the NASCOM message header required by the computer-
1zed system To overcome this incompatibihty, a torn-tape
operation 1s conducted at the JPL Commumcations Center
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n Buildmg AQ, wheremn prepunched paper tapes con-
:ammg the proper headers are nserted ahead of the
RTCS teletvpe data prior to 1etransmssion to the SFOF
na GSFC

Figure 36 moie specifically wdentifies the teletype cir-
autry configmation which suppoited both the near-earth
ind deep space phases of the mission Note the utilization
of the Comsat as a functioning element m the near-earth
sthase

Figure 37 further allustrates the conmnunicahions con-
iguration for the near-earth phase by identfymg speafic
eletype, voice, and HSD cncuits which weie estab-
1shed to meet speafic data transmmssion and operational
zontiol requuements All cucuits shown were scheduled
rom existing 1esources, except the eight 100-word/min
eletype lmes from the SFOF to Building AO These
areuits required special ordeimg and were used to trans-
mt processed telemetry data to analysts located at
Building AO fiom launch through first maneuver

Figures 3841 show the specific teletype configurations
for Station 70 (JPL/AFETR, Building AO), Cape Ken-
aedy, Ascension, and Johanmesburg and show specific
arreutt designations and data types to be transmitted on
zach crromt

Figuie 42 shows the launch area/SFOF voice/HSD
zonfiguration Figure 43 shows the DSN GCF HSD sub-
system configuration for both the near-earth and deep
space phases

7 TDS coverage estunates for near-earth phase Con-
aunent with configuration planning, the TDS analyzes
rajectory data to obtam early estimates of station usage
15 a function of the telemetry and traching coverage
yovided to meet requuements Such ongmal estimates
wre usually based solely on tiajectory approximations and
he station 2-deg geometric horizon, without regard to
srecise frajectory data, signal strengths, slant ranges,
station horizon masks, doppler rates, aspect angles, etc
These original estimates generally permut the TDS to
select the required supporting sites, to see large gaps m
soverage, and to suggest general positions of the RIS
Examples of the information produced by this gross study
are provided m Figs 44, 45, and 46?

Vhere the figure was launch-date dependent, simlar figures were
produced for other possible launch dates Only the figure pertaning
to the actual launch date 1s presented here

JPL TECHNICAL MEMORANDUM 33-385

Later, the TDS engages 1n precise trajectory analysis
to produce accmate coverage commitments To perform
this task propeily, the TDS placed a requmwement on the
project launch vehicle agencies for final trajectory data
(firng tables) to be available by launch —10 wks rather
than L —6 wks This requirement could not be met and
the TDS was mstructed to use the available, previously
mentioned conmc approximations for near-earth phase
coverage commitments

The TDS agencies used the approximations with the
behef that vauations between these data and the actual
firmg tables would be neghgible Howeven, at L —8 wks
1t was found that there were sigmficant variations m these
two sets of trajectory data, the finng tables bemg more
accurate The resultmg problem had two parts Cover-
ages based on the comics could not be commtted but
were close estimates, and stabion nommal acqusition
data based on the conics were too maccurate to ensure
statton acquisition of the spacecraft As a result, it was
decided that the TDS would present coverage estumates,
rather than commtments, and that look-angles would be
rerun, based on the finng tables

The TDS requirement for eamler availabihity of the
firmg tables and the wmability of the Launch Vehicle
agency to provide them eather 1s neithe: 2 new problem
nor a solved one Near-earth phase coverage estmates
for TDS, which were prepared by the AFETR, MSFN,
and DSN, are presented in Tables 20, 21, and 22 and
Figs 47-85 These estimates reflect the metric very-high
frequency (VHF) telemetry, and S-band telemetry cov-
erages expected hom TDS resources dumng the near-
earth phase 2

8 TDS§ launch constrainfs A launch constraini may
exist when one or more of the project requirements
cannot be met because of an nsufficient capability or the
lack of resources within supportmg agencies to provide
coverage of class I TDS tracking or telemetiy require-
ments Figure 56 shows the final restiicting parameters,
mcluding those mmposed by the TDS For the uprange
(hitoff through myjection mto the parking orbit) portion
of the flight, project requirements aie well supported
by a net of stations Because the trajectory of the up-
range portion remawms neaily the same on each launch
day for a given flight azimuth, the TDS coverage
capabibity exceeds requrrements Figure 44 shows the
uprange coverage geometry

*Where the estimate 15 dependent on the launch date, similar fig-
ures were produced for other possible launch dates Only the figure
pertaining to the actual launch date 1s presented here
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Fig 47 BDA/CRO radar coverage eshmate for June 14, 1967

Table 20 Predicted BDA radar coverage,
launch perniod, days 1-16°

Table 21 Predicted CRO radar coverage

for June 14 (Day 3}

Range, Elevation, Renge, Elavation,
Launch GET, h, min, s kyds deg Launch GET, h, min, s kyds deg
ax, Station ax, Station
deg AOS LOS AOS 105 | AOS|LOS deg AOS LOS AOS Los [AODS | LOS
90 | BDA | 000440 | 001000 | 1158 | 1131} 3 | 3 00 | cro | 04020 | 12340 | 7187 | 19991 | 3 |@19
93 000440 | ooo9s0 | 1177 [ 1300 3 | 3 48
96 000444 | 000945 | 1182 {1350 8 | 3 93 04030 | 12200 § 7763 | 19996 3 |7
90 000448 | 000930 | 1191 | 1339 | 2 | 3 96 04030 | 12020 | 8243 | 19909 | 3 |[é4%2
102 000452 | 000915 1204 1294 3 3 99 04030 11900 | 8747 | 19992 3 439
105 000500 | 000900 | 1209 | 13451 3 | 3 102 04040 | 11720 | 9263 | 19974 | 3 |587
108 000504 | 000840 | 1233 | 13371 3 | 3 105 04050 | 11540 | 9799 [ 19963 | 3 |537
m 000512 | 0ooos24 | 1253 | 1359 | 3 | 3 . \ o
14| ¥ | occos24 | coosoo | 1274 {1363 3 | 3 108 04100 | 11420 | 10224 § 19961 s
111 04110 | 05610 | 10635 ] 19993 | 3 467
'Cove;luge for BDA presented here is bosed on powered flight dota for @ similar 114 ‘L G471 30 11140 11050 | 196891 3 433
lauagi
JPL TECHNICAL MEMORANDUM 33-385 59




Table 22 MSFN predicted VHF telemetry coverage for June 14

Launch AQS TLM Fock TLM unlock LOS
ax, Stution
deg GET, b, nun, s Az, deg GET, h, min, s Az, deg GET, h, min, s Az, deg GET, b, min, s Az, deg
20 BDA
TAN 03050 287 03100 286 04020 116 04940 112
CRO 04010 258 05300 2548
23 8DA
TAN 03019 280 03020 280 03940 123 04920 113
CRO G 4000 256 05000 256
96 BDA
TAN 029 40 275 02950 275 03210 133 04910 115
CRO 03950 255 04710 255
99 BDA
TAN 029210 270 02930 259 038 20 150 0 48 50 118
CRO 039 50 253 04330 253
102 BDA
TAN 028 50 266 02900 2465 03730 171 Q4830 122
105 BDA
TAN 02830 261 028 40 261 03620 199 04800 128
108 BDA
TAN c2810¢ 257 02920 253 03500 215 047 30 134
11 BDA —_ —_ — —_ — —_ — —
TAN
114 BDA
TAN Q27 50 249 — —_— - — 04620 152

The TDS support of data requirements 1 the down-
range portion of the near-earth phase vaned with each
day 1 the launch penod, because the Agena has a dif-
ferent parking orbit coast ime for each day This change
m parking orbit coast time changes the pomt at which
the spacecraft/Agena 1s mjected mto the desired mter-
planetary trajectory The vanation i TDS downrange
coverage, as a result of this change m mjection pomt,
causes the changes in the TDS constramnts shown
m Fig 56

Analysis of coverage estimates shows that all class I
requirements cannot be met from 90 to 101 deg At
101 deg, requirements should be met, but at the coverage
margms of supporting sites Coverage geometry rapidly
unproves for later lJaunch azimuths and all requirements
are supported with overlapping coverage .

Although the TDS himitations indicated a need to re-
duce the size of the available launch windows, the result-
g windows proved to be adequate Table 23 hsts the
launch windows for the first 6 days of the period, the

60

Table 23 Opening and closing of launch window and
launch window duration from June 14-19

Launch date, Launch de Launch time Launch window
June h oz, ced {GMT), h and min| durakion, min

Open 101 60

14 Close 114 704 63
Open 102 5351

15 Close 114 652 8!
Open 102 5 38

16 Close 114 6 40 62
QOpen 102 527

7 Close 114 6 29 62
Open 90 348
Close 93 410

86
18 Open 102 513
Close 114 617
Open 90 334
Close 95 412

19 104
Cpen 102 500
Close 114 6 06
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smallest of which 15 61 mm Such launch windows
provide a relatively Ingh probability of launch, based
on past capability of the Atlas/Agena to launch on time

9 TDS operattonal coordination For Marmer V, the
TDS planned to operate under a new philosophy, wherem
the scope of TDS responsibibties and activities was ex-
tended beyond that of previous missions In addition to
the standard responsibility for matching project require-
ments with TDS support centers’ capabihities and estab-
Iishing a support plan, the TDS manager was responsible
for the followmg

(1) Establishing and conducting wterface, system, and
readmess tests under the provisions of 2 TDS test
plan, as described 1 Section IV

(2) Operatng direction and control of TDS functions
during the countdowns of project operational tests
and during the launch countdown It was estab-

JPL TECHNICAL MEMORANDUM 33-385

hished that the TDS, rather than the project, would
conduct — count checks of the TDS configuration,
brmg the TDS to a go condition, and turn the TDS
over to the space flight operations director at launch
time —60 min (T —60 mm) for aperational contrel

The TDS manager planned to accomplsh these new
responsibilities through TDS coordmators at participating
agencies The TDS coordmator (EOPS) at the JPL
Mission Operations Center (MOC), Builldmg AO, was
established as the central coordmator for the near-earth
phase TDS operations In this capacity, he directs, mon-
itors, coordmates, and reports AFETR, MSFN, and DSN
TDS activities The DSN system adviser (SYSAD) m the
JPL. Operations Control Center, Pasadena, acts as the
central TDS coordmator during project operational
readiness tests and durmg the actual launch operation
Figure 57 shows the functiommg of the TDS wihin
the project orgamzation
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Fig 52 AFETR downrange coverage eshmate for Agena telemetry (VHF), June 14, 1967
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LAUNCH PERIOD
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Fig. 56 Final launch constraints summary chart
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Because the TDS was responsible for conducting nu-
merous launch countdown events, system personnel played
an important part in the preparation of the launch se-
quence of events (appendix). In the sequence of events,
review of SYSAD and EOPS items in the “report by-to”
column and the supporting subitems reported by other
elements further provides understanding of TDS opera-
tional activities.

10. SFOF configuration. The DSN provided areas in
the SFOF for Mariner Venus 67 data monitoring, data
analysis, and mission operations. These areas were pro-
visioned with furniture, audio and visual communica-
tion devices, computer-driven data printers and plotters,
and communication line terminals, such as teletype page
printers. Provision was also made for project-supplied
special-purpose equipments.

The primary area provided and provisioned was the
multiple-mission support area (MMSA), located in
the southwest corner of the first floor of the SFOF. This
area, shown in Fig. 58, housed the spacecraft analysis and
command team (SPAC), the space science analysis and
command team (SSAC), the space flight operations direc-
tor (SFOD) and his staff, and the project management.
The floor plan of the area, showing the location of all key
personnel and equipment, is presented in Fig. 59.

In addition to the MMSA, other areas were provided
and provisioned on a shared basis with other projects.
The flight path analysis and command team (FPAC) was
housed in flight path analysis area (FPAA) No. 2, adja-
cent to the MMSA, and was used by both the Mariner
Venus 67 and Lunar Orbiter Projects. An engineering
analysis team (EAT) area was provided for scientists
visiting during critical periods.

Fig. 58. Mariner mission support area (MMSA) in SFOF
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Other mission-independent areas of the SFOF were
used by the DSN in the support of the Mariner Venus 67
project. These areas included the operations area (Fig. 60),
which contained public information displays and DSN
Operations Control; the DSIF operations area (station
control), the communications center, and the data pro-
cessing area. The SFOF configuration was essentially
identical for the near-earth and deep space phases of the
mission.

C. TDS Configuration for the Deep Space Phase

From the end of the near-earth phase to the end-of-
mission, telemetry, tracking, and command requirements
for the Mariner Venus 67 mission are met by various
combinations of the DSN stations listed below:

(1) DSS 11, Pioneer Station, Goldstone.
(2) DSS 12, Echo Station, Goldstone.

(3) DSS 14, Mars Station, Goldstone (during the 85-ft
antenna grayout period and at encounter for oc-
cultation).

(4) DSS 41, Woomera, Australia.

(5) DSS 42, Tidbinbilla, Australia.

(6) DSS 51, Johannesburg.

(7) DSS 61, Robledo Station, Madrid.
(8) DSS 62, Cebreros Station, Madrid.

A typical DSN station is shown in Fig. 61.

The capabilities and operating parameters of the sta-
tions in support of the Mariner Venus 67 project are
presented in Table 24.

Deep Space Stations 11, 42, and 61 are considered
prime through the first correction maneuver + 2 days
(M + 2 days). Throughout the remainder of the mission,
combinations of any other DSS were established, de-
pendent on scheduling priorities, as required to meet
mission objectives. The TDS plans outlined herein reflect
the support needed for Mariner V and IV combined
operations.

Fig. 60. Mission-independent operations area in SFOF

74

JPL TECHNICAL MEMORANDUM 33-385




The DSN planned to meet the combined requirements
with a three-station, 85-ft antenna network which pro-
vides the following:

(1) Four 8-h passes per day.

(2) Station pre- and post-track checkout time of 9 h
during critical phases and 4 h during noncritical
phases of the mission.

(3) Appropriate longitudinal separation between sta-
tions to provide continuous coverage when required.

Scheduling conflicts will not always permit the use of a
three-station network. When this occurs, the DSN plans
to meet requirements with a two-station configuration to
provide two 8-h passes per day, station pre- and post-
track checkout time, and longitudinal separation, with a
minimum overlap. Using this philosophy in reviewing the
DSN schedule, the support for the Mariner Venus 67
Mission would be provided as shown in Fig. 62.

JPL TECHNICAL MEMORANDUM 33-385

Fig. 61. General view of DSS 42, Tidbinbilla Deep Space Station

Deep Space Station 14 supports the Mariner Venus 67
encounter sequence, periodically ranges with a research
and development planetary ranging system, and sup-
ports other combined operations during critical intervals.
The SFOF receives DSS data and fumishes validated
tracking and telemetry data to the project. NASCOM
provides ground communications circuits from the SFOF
to the DSS and to Stanford.

1. Telemetry system configuration. The DSN telem-
etry configuration for Mariner Venus 67 is shown in
Fig. 63. The TDS acquires spacecraft data from the radio
frequency (RF) carrier and the composite signal is
processed from the receiver to the demodulator, where
data and bit and word sync are generated from the
spacecraft signal. Recording of the input and output (I/0)
of the demodulator is also performed.

The DSS further handles the spacecraft data by asso-
ciating DSIF time with it, recording data in digital form,
and formatting data for transmission to the SFOF via
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Table 24. DSIF capabilities for the Mariner Venus 67 Project

- GSCS Pioneer GSCS Echo Woomera Tidbinbilla Johannesburg Robledo Madrid
Copnbiy GSDS S-band | GSDS S-band OUCS s GSDS S-band | GSDS S-band | GSDS S-band | GSDS S-band | GSDS S-band

Station ID DSS 11 DSS 12 DSS 14 DSS 41 DSS 42 DSS 51 DSS 61 DSS 62
Receiver capability 2 2 2 2 2 1 2
Antenna 85-ft parabolic 85-ft parabolic 210 # 85-ft parabolic 85-ft parabolic 85-ft parabolic 85-ft parabolic
Mount Polar (HA-dec) Polar (HA-dec) Az and el Polar (HA-dec) Polar (HA-dec) Polar (HA-dec) Polar (HA-dec)
Maximum angular rate (both axes), 0.7 0.7 0.5 0.7 0.7 0.7 0.7

deg/s
Antenna gain, db

Receiving 53.0 41 53.0 41 ~61.0 53.0+1 53.0 41 53.0 41 53.0 +1

=05 - 0.5 — 0.5 — 0.5 — 0.5 - 0.5

Transmitting 51.0+1 510 +£1 ~59.0 51.0'%1 51.0 £1 510 £ 51.0 £1
Antenna beamwidth, deg ~0.4 ~0.4 0.1 ~0.4 ~0.4 ~0.4 ~0.4
Typical system temperature, °K 55 +10 55 £ 10 — 55 +10 55 + 10 55+ 10 55+ 10
Transmitter power, kW 10 10 20 10 10 10 10
Data transmission (TTY)

Angles Real time Real time Real time Real time Real time Real time Real time

Doppler Real time Real time Real time Real time Real time Real time Real time

Ranging (to 800,000 km) Real time Real time Real time Real time Real time N/A Real time

LM Real and near- Real and near- Real and near- Real and near- Real and near- Real and near- Real and near-

real time real time real time real time real time real time real time

Demodulated TLM Dual channel Dual channel Dual channel Dual channel Dual channel 1 Dual channel
Command capability Yes Yes Yes Yes Yes Yes Yes
Data pack air shipment time to JPL 1 day 1 day 1 day 2 wk 2 wk 2 wk 10 days 10 days

2The following stations have acquisition aid: DSS 11, DSS 41, DSS 42, and DSS 51.
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teletype and HSD cwowts These operations are per-
formed by the TCP at the DSIF A mssion-dependent
program, which resides in the TCP, performs manipu-
lation of the data, as prescribed by the project The TCP
also produces receiver automatic gamn control (AGC) and
static-phase error (SPE} data

Teletype and HSD are transmtted to the SFOF by
the DSN GCF Teletype data arnving at the SFOF are
processed by the CP, which routes data to various de-
vices m the SFOF High-speed data are received at the
SFOF Commumcations Center and are forwarded to
the TPS to be formatted for entry mto the mput/output
(1/0) processor (IBM T044 computer) The data pro-
cessing funchion 1s discussed later 1n this section

2 Tracking data system configuration The TDS con-
figuration 1s shown 1n Fig 64 The purpose of the tracking
data handling subsystem (TDH) 15 to process, display,
record, and encode for teletype, the DSIF trackmg data
and doppler mformation Data are provided m digital
form of angles representing antenna position, doppler
frequency, transmitter VCO frequency, ranging data
condition, time, and associated 1dentification imnformation
The representation 1s i the form of standard five-level
Baudot code punched on paper tape The prime funchon
of the TDH 15 that of counting doppler, 11 addition, 1t
acts as the assembly and formattimg center for the other
tracking data at the station There 1s one TDH subas-
sembly at each DSS

Tracking data are transmitted from the DSSs to the
JPL, Communications Center via 60 word/mm teletype
lmes by the GCF The JPL Communications Center
route mcoming teletype data through the CP to the
7044 1/0 processor—which 15 the mput computer for
the SFOF data processing system (DPS)—and to teletype
page printers

Raw teletype data from the CP will be passed by the
7044 directly to the 7044/7094 shared-disk and logged on
tape Data will be tapped from the stream and processed
for display purposes The 7044 I1/0 processor uses the
teletype preambles to identify data types If these data
types are mussing or unrecogmzable, the mformation
will be entered from the SFOF data processing control
console (DPCC)

3 Command system Commands can be sent to the
spacecraft during any phase of the missizon The space-
craft command system consists of a command detector
and decoder and a set of switches that provide logical
outputs to the spacecraft subsystems On recempt of a
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command m the spacecraft, a logical output 15 provided
to the appropniate subsystem 1f it 18 a direct command
(DC), and timmg mformation 1s provided to the central
computer and sequencer (CC&S) if 1t 15 a quantitative
command (QC)

The functions performed by the ground command
system are generation, transmission formatting, com-
mumications prionty, processing, and transmission

a Generation DC tapes are prepared at GSCS and
sent to DSIF operations DSIF operations verfies the
recetved tapes for correctness and ships them to each
DSS They must be recerved by the DSS 1 wk prior to
the first possible launch date

Quantitative command messages are generated m the
SFOF by the IBM 7094 m teletype format and placed on
the IBM 1301 disk When requested, the computer out-
put 15 on a teletype page printer and a reperforator On
recerving a QC from the SFOF, the DSS retransmits
the command to the SFOF The transmitted and the re-
transmitted tapes are compared and verified Com-
mand requests are made only by the techmical and
operational teams withm the SFOF, using approved com-
mand decision procedures

b Transmussion formatiing All commands (QC or DC)
are assigned a code word, frequency designation, and
channel designation prior to bemng transmitted to a DSS

¢ Commumcations priority The primary mode for
commumeating command messages and venfications 1s
teletype, the backup mode 1s voice Command mes-
sages transmitted by voice are mn the format used for
teletype, the backup mode 1s voice Command mes-
sage as soon as possible

d Piocessing The ground command system provides
a command mterface between the SFOF and the trans-
mitter at the DSS The subsystem has the followng
modes of operation

(1) Mode 1 venfy 1s used to venfy the command as
recewved by teletype

(2) Mode 2 verify 1s used to venfy that the ground
modulator and detector are functionmng properly

(8) Mode 3 transmit 15 used to transmit a command
to the spacecraft If the ground command sub-
system detects an error either m the command
format or the ground command subsystem cir-
cuitry, the command transmmssion will be mhibited
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¢ Transmission The transmutter 1s modulated by the
output of the read-wnte-venfy (RWV) The transmutter
output 1s sampled by a directional coupler m the trans-
mitter exciter and 1s connected back to the RWV momtor
recerver During the transmission of a command, the
output to the transmitter 1s compared to the wmput from
the exciter I an error 15 detected, the command s
mh:bited There are the three following modes used for
transmitting a command

(1) Unless otherwise mstructed, all commands are
transmitted 1 the manunal mode This consists of
manually pressing the mtiate pushbuttons at the
tume specified

(2) The command 15 mitiated in the auto mode
whereby the predetermmed tme of mmhation 15
set mto the timed-start thumbwheel switches When
the time of day equals this setting, the command
15 automatically mitiated

(8) An emergency mode 1s used to transmit a com-
mand to the spacecraft in the event of a system
malfunction or system power supply failure Oper-
ating voltages are made available from an emer-
gency power supply to a hmited porhion of the
subsystem logic, usmg only the transmt function

4 Ranging configurations, The standard DSIF con-
figuration wath mark Y ranging 18 used at any station
m the early part of the mission (out to a few mmlhion
miles) The second part of the mission ranging 1s con-

ducted only from Goldstone, usmg research and develop-
ment (R&D) personnel and equpment to supplement
standard DSIF configuration The planetary ranging ex-
periment requires the 210-ft Mars site antenna to be fitted
with 2 20-kW transmutter, plus a supplement to the exist-
mg recerver Measurements are necessary at least one
to 1% h/wk, during the pre-encounter period Measure-
ments mmmediately prior to encounter, and as near to
post-encounter emergence as feastble, are of extreme
value m determming the astronomical umt Figure 65
shows the planetary ranging mterface The salient plan-
etary ranging system characteristics are as follows

(1) 920 computer based with one digital rack and two
IF racks m the Ahdade room of DSS 14

(2) Two correlation channels reduce acqusition time
by one-half

(3} Doppler-aided tracking results, narrower code loop
bandwidths (0 01 Hz)

{4) Resolution 015 mvs 10 m m mark I

(5) Range greater than 80 milhon km vs 008 milhon
km mmark I

3. Occultation configuration. The high-atmosphenc
density of Venus causes doppler perturbations of the
order of 30 kHz, as compared to 3 Hz (one-way) 1n case
of the Mars-occulimg Marner IV The atmosphere also
acts as a defocusing lens which produces refractive
attenuation These condihons require a large aperture

JPL TECHNICAL MEMORANDUM 33-385

Fig 65. Planetary ranging system interface configuration
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antenna to ensure the most favorable possible signal-to-
noise ratio (SNR) To meet this requirement, a special
configuration will be established, as shown m Figs 66 and
67, the site configuration 1s shown i Fig 66 and the
SFOF configuration 1n Fig 67 The DSIF (Goldstone)
occultation system characteristics are as follows

{1) DSS 14 Prnime occultation station, one open-loop
receiver, one closed-loop recever, specal occulta-
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tion equipment with output recorded on FR-1400s,
tracking HSD output from DIS

(2) DSS 13 Backup for open-loop receiver (usmg
planetary radar system receiver)

(3) DSS 12 Backup for closed loop recerver (standard

receiver)
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Required occultation system tests are hsted below (addi-

tional DSN tests are discussed m Section IV)

(1) In-fight testing of spacecraft auxihary oscillators

to determine stability

(2) In-fight rehearsals for trammg of personnel and

evaluation of equipment
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(3) Simulator rehearsals to duphcate expected atmos-
pheric effects

6 DFR experyment configuration JPL faciliies also
supported Stanford Umversity’s DFR expeniment Durnng
the fight, Stanford radiated the 423 3-MHz and 49 8-
MHz dual frequencies whenever the spacecraft was
above the Stanford local homzon and the DSIF was
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Fig. 67 SFOF configurafion for Mariner V encounter

tracking The DFR telemetry data were routmely re-
cewved by the DSS 1n real tune durmg assigned tracking
penods The data were relayed to the SFOF for real-
tune processing and transmission to Stanford, where the
data were analyzed and evaluated The DFR experiment
data flow 15 shown 1n Fig 68

7 DSN Ground Communications Facility

a General configuration The DSN GCF 1s a con-
figuration of NASCOM facilities designed to provide
those commumcations circuits, switchmg facihities, ter-
mnals, equipment, and personnel requred to ensure
the effective transfer of information between the DSS
and the SFOF Figures 35 and 36 show a review of the
CP and teletype systems Figure 69 further illusirates
the commumcatons configuraton for the deep space
phase by identifying speafic teletype, voice, and HSD
curcuats which were established to meet requrements

b Vowe commumnications The GCF provides a system
of fuli-period, leased, four-wire, engineered voice circuits
to a majority of the sites m the network Most of the
voice circuits are routed via the GSFC swatching center
and comprise the signaling, conferencing, and momtormg
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arrangement (SCAMA) Circmts are routed by hard-
wire and microwave wherever possible These circwts
extend to overseas powts through transoceamic cables
or by HF radic lmmks i those cases where cables are
not availlable They are used for both operational and
nonoperational trafic Both common user and private
hines are provided Vowce HSD cucuit configurations
are shown m Figs 70 and 71

¢ High-speed date The GCF provides a system of
full-penod, leased, HSD circuits for the purpose of trans-
mutting spacecraft telemetry requining a higher bat rate
than that of teletype These cirewits are assigned solely
to operational traffic At the SFOF, all HSD are routed
to the TPS for preprocessmg and then to the 7044 1/0
processor

a Teletype The GCF provides a teletype system of
full-duplex Imks composed of leased and commercial
fagilities obtamed from national, mmternational, and for-
eign commmon carrer agencres For reliability purposes,
overseas crcurts employ undersea cables wherever pos-
sible, but are necessarilly routed via radio facilities to
reach certam locations Error detection and correction
systems are (where required and available) provided on

JPL TECHNICAL MEMORANDUM 33-385
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the overseas cwrcuits by the common carriers to reduce
error rates to the mmmmum possible within the state of
the art All teletype circwts are used for operational
and nonoperational traffic Both common user and private
lines are provided In the nonoperational modes, these
circults are used for the non-real-tme transrmssion of
nonoperational messages

In the operational mode, teletype ciremits are used
for the transmission of .

(1) Spacecraft tracking data
(2) Spacecraft telemetry data (low bit rates)
(3) Spacecraft commands, predictions, and reports

(4) SFOF nformation for control and coordmnation of
launch and DSS operations

(5) SFOF mformation controling and coordmnatng
communications

Teletype data were switched on a message basis by
the CPs of the NASCOM CP System (Figs 35 and 72)
The CPs are located as follows

(1) A 418 computer at London, serving DS8Ss 51, 61,
and 62

(2) A 418 computer at Canberra, serving DSSs 41
and 49
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{3) A 498 computer at GSFC, serving SCS 71, DSS 72,
and Bwlding AO at AFETR

(4) A 490 computer at JPL, serving DSSs 11, 12, 14,
and Stanford

All overseas teletype data are routed from the over-
seas CP to GSFC, and then to JPL over wideband trunks
with error correction capability The JPL CP routes all
data, based on preamble mformation, to the appropnate
preplanned pomts m the SFOF DPS, teletype page
printers, and closed-ciremt TV

Figures 73-80 show the speafic teletype configurations
for DSS supporting the deep space phase showing specific
crrcurt designators and data types transmtted on each
cireurt

8 DSIF data processing The DSS planned to perform
on-site data processing as follows

(1) The TCP

(a) Format the telemetry data recewved from the
Marmmer Mission-related-hardware (MRH) for
transpussion to the SFOF 1 real ime

(b) Provide selected station functions to the
SFOF (recerver m-out lock, demodulator m-
out lock, and receiver AGC)

(¢) Assign DSIF time to the telemetry data
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AFTER ESTABLISHING CRUISE MODE AND
WHEN BIT RATE CHANGED 7O 8-1/3 bits/s,
QUANTITY OF FDXTTY WAS REDUCED TO 3

{SEE MOTE 2)

STATIONS
42, 61,41, — - — * = = =
82, and 51
O 1 O
L 4 &
STATION
S L — 9 o ]
11, 12, ond 14 2

“SECOND HSDL TO BE REGUIRED DURING ENCOUNTER,

MNASCOM PROVIDED CIRCUITS AS SHOWN.
ALL TTY AND ONE VOICE AVAILABLE TO
CATS, QUANTITIES INCLUDE DSN/PROJECT

REGUHREMENTS

SFOF
PASADENA

_C AVAILABLE THROUGH FIRST M/C

—"
& < EUILDING AQ
I P
A A
0 ——eq STANEORD
& &
s/C
_ - — — ASSEMBLY
FACILITY (JPL}
{3 Y
e ot
_"'_ —— TTY, FDX
—_—l —L—Tiv, SIMPLEX, 100 words/min
—T1+— —{1—TTY, SIMPLEX, 40 words/mn

—_— — —HSDL
——O———VOICE (SHARED BY PROJECT AND DSN}

Fig. 69. Ground communicalions, deep space phase



CIRCUIT SFOF DIRECTION SPECIAL CIRCUIT USES
TYPE/MODE DISPLAY OF DATA AND REMARKS
DESIGMATION (D55-JPL)
VOICE DSS” MET I STATION VOICE LINE, DSIF CONTROL TRAFFIC
DATA HsDL -—— P $/C HSD TLM DATA TO SFOF VIA NASCOM SATELLITE
OR AFETR DOWMNRANGE HF CIRCUHT {1200 bits/s)
THE STATUS MET WILL BE BACK-FED TO STATIONS
DURING HSD ACTIVATION PERIOD
DSS SFOF COMM CENTER SEQF AREAS
STATION YOICE COMMAND LINE o BSS NET TRACK
MANAGER CHIEF
U
HSOL (1200 bats/s) NASCOM DATA SET AND
o o MMSA
NASCOM BACK-FEED STATUS MET PY
DATA SET
@ THESE NET DESIGMNATIONS AND SPECIAL CIRCUIT USES APPLY
TO THE D5Ss LISTED IN THE FIGURE CAPTION

Fig 70 Voice/HSD arcunt configurahon diagram, SFOF/DSS 72, 61,62, 41, 42,11, and 12

(2) The TDH

(a) Format tracking (angle, doppler, ranging
and/or transmutter frequency) for transmmssion
to the SFOF

{b) Assign DSIF time to the tracking data

JPL TECHNICAL MEMORANDUM 33-385

(3) The recording subsystem

{a) Records telemetry data {composite and MRH

output)
(b) Records selected station functions

(¢} Records DSIF time
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CIRCUIT SFQF DIRECTION
SPECIAL CIRCUIT USES
TYPE/MOD. DISPLAY OF DATA
& E DESIGNATION (DS5-1PL) AMND REMARKS
VOICE D55 51 NET e i STATIOM VOICE LINE DSIF CONTROL TRAFFIC
S/C HSD TLM DATA TO SFOF ViA SIMPLEX HF HSDL
DATA HSDL —— (550 buts/s) VIA DSS 51 TQ PRETCRIA TO TANGIERS
TO RIVERHEAD, N Y
LONG-LINE CIRCUITS SFOF COMM OVCS DISPLAY SFOF
Dss 51 EXTERNAL CENTER DESIGNATIONS AREAS
STA MGR VOICE COMMAND LINE - Py D55 51 NET TRACK
CHIEF
HAELICRAFTER HSDL 550 buts/s * HALLICRAFTER gﬁ%
MODEM o MODEM MMSA

Fig 71 Voice/HSD, SFOF/DSS 51 circuit configuration diagram
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Fig. 72. JPL communications processor
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b
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E
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LONDON 418 MULTIPLEXER

T

LRID-B LRID=A LRX]- A

LRLA=A

MNASCOM MANUAL SWITCHING CENTER, MADRID

COMMUNICATION I | )
CHAMNEL me-n LRID-A LRXE-A LRL:.—A LRID-B LRID-A LRXIA LRT-A
D$s i H I 1 P o , 1
COMMUNICATION ~— 1 DSS COMMUNICATION CENTER (RECELVE) 1 i D5S COMMUNICATIONM CEMNTER (TRANSMIT) :
DISTRIBUTION | ; X : P s - |
— ] — T
b
TRACK~ D RCVR C RCVR B RCVR Ancyr D TRANSMITTER 8% TRANSMITTER A TRANSMITTER
DESIGNATED l C TRANSMITTER
CHANNEL 2 1 2 1
L
TLM OUTPUT 7Cp
( RO TFY PRINTER RO TTY ERINTER AND D OPS-X
REPEEFORATOR REPERFORATOR COMMUNICATION NONOPERATIONAL
OPS5-X, PREDICTS COMMANDS BUEFER
STATION
QPERATIONAL
EQUIPMENT
RC TTY PRINTER RO TTY PRINTER TDH
REPERFORATOR REPERFORATOR RWY THACKING
OPS-X, ADMIN JPL PREDICTS DATA
b
.
TRACK-
DESIGNATED %I'E'\
a CHANNEL
STATION DATA ASSIGNMENTS ——
N A 40
D WAS CALLED CHANNEL £ WHEN B 20 and 70
TRANSMITTING THE STANFORD FORMAT c 50, 60, 51 and 61
c D 52, 53, and 62
B WAS EITHER 1 OR 2 DEPENDING ON E 43
REAL-TIME SELECTION L

i6

Fig. 74 Station teletype configuration, DSS 61, Robledo




LOMDON 418 CP SUBSYSTEM
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LCE3-8 LCEB-A LCXE-A LCLA-A
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MNASCOM MANUAL SWITCHING CENTER, MADRID

COMMUNICATION l _ E _ I . _ _ _ +
CHANNEL LCEB-B LCEB-A LCXE-A LCLA-A LCER-B LCEB-A LCXE-A LCLA-A
v Y I
COMMUNICATION i ¢ ! < - < !
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TRACK- DRCVR C RCVR B RCVR ARCVE DY TRANSMITTER C TRANSMITTER B TRANSMITTER A TRANSMITTER
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ATOR REPERFORATOR
OPS-X, PREDICTS COMMANDS COMMéJUNH[:%‘.QT!ON OPS-X
STATION
OPERATIONAL {
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RO TTY PRINTER RO TTY PRINTER 1DH
REPERFORATOR REPERFORATOR RWY TRACKING
OPS-X, ADMIN JPL PREDICTS DATA
< J’ TRACK-
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€
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TO DSS 61 FOR FORMATTING AND E &
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Fig 75 Stahon teletype configuration, D55 62, Cebreros
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=
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STATION
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EQUIPMENT i ¥
RO TTY PRINTER RO TTY PRINTER TDH
REPERFCRATCR REPERFORATOR RWY TRACKING
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9 STATION DATA ASSIGNMENTS —f TRAGCK- DATA
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FORMAT
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L £ 63

Fig 76 Station teletype configuration, D55 41, Woomera
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CAMBERRA 418 CP SUBSYSTEM
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Fig 77. Station teletype configuration;, DSS 42, Tidbinbilla

94

JPL TECHNICAL MEMORANDUM 33-385




JPL 490 CP SUBSYSTEM

} } }

JPIR-B JPIR-A JBXI-A JPLA-A

{ Y v {

GOLDSTONE ECHO COMMUNICATION CENTER

I | | 4 A } 4

COMMUNICATION
CHAMNMNEL JFI;-B JPIR-A JPKI=A JPLA-A JPIR-B JPIR-A JPXI-A JPLIA'A
; i 1 1 o - P l
COMMUNICATION — I D55 COMMUNICATION CENTER (RECEIVE) | L DSS COMMUNICATION CENTER (TRANSMIT) |
DISTRIBUTION E : = = ,, e ", i
| 1 | ) ) A
TRACK- D RCYR C RCVR B RCVR ARCVR D TRANSMITTERC TRANSMITTER  B® TRANSMITIER A TRANSMITTER
DESIGNATED l
a —
CHANNEL L | 2 : I 2 : '
=
RO TTY PRINTER RO TTY PRINTER TLM OUTPUT s ®
REPERFORATOR REPERFORATOR :
OPS-X. PREDICTS COMNANDS COMMUNICATION OPS-X
BUFFER
STATION
OPERATIONAL
EQUIPMENT Y ]
RO TTY PRINTER RO TTY PRINTER DH
REPERFORATOR REPERFORATOR WV TRACKING
OPpS=X, ADMIN JPL PREDICTS DATA
TRACK-
a DESIGNATED BATA
STATION DATA ASSIGNMENTS CHANNEL YYPE
b A 40
D WAS CALLED CHANNEL E WHEN
TRANSMITTING THE STANFORD B 20 and 70
FORMAT c 50, 60, 51 and &1
c D 52, 53 and 62
B WAS EITHER 1 OR 2 DEFENDING ON E &3
REAL-TIME SELECTION

Fig 78 Station teletype configuration, DSS 11 (Pioneer Stahion}
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Fig 79 Station teletype configuratian, DSS 12 (Echa Station)
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COMMUNICATION
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Fig 80 Station teletype configuration, DSS 14 {Mars Stahon)
o7

JPL TECHNICAL MEMORANDUM 33-385



-

| SDS-920 COMPUTER | Y A
| PROCESSESS/C ' _ | | TTY B —
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| JLMDATA FRAMEDETECTION 1 _ _ _ _ _ _] G .
MO SNE ) FSCENCEDECOM Lot o oo oo o LTIV OISR
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AGC DATA DATALOGGING |
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Fig 81. Telemetry and command processing af typical DSS

Figure 81 shows a DSS configuration for performmg
telemetry and command processing

9 SFOF data processing configuration and plans, The
major data-handling effort within the SFOF 1s the pro-
cessmg and display of mcommg tracking and telemetry
data The SFOF data processing subsystems provide the
followmg services i meeting user requirements

(1) Input-output processor (7044)

(a) Format, convert to engmeermg umts, and out-
put 1 real time to display devices the telem-
etry and tracking data received from the DSIF
and spacecraft testing areas

{b) Alarm-momtor engmeermg and science tele-
metry data from the spacecraft

(¢} Record all mecomuing DSIF data on digital
magnetic tape

{d) Transmut tracking predichons and commands
to the DSIF
(2) Mamn processor (7094), which has the following
functions

(a) Perform detailed analysis of spacecraft engi-
neermng and scientific data m non-real time
when required by the sequence of events (see
Table 33) or upon request from the space flight
operations director (SFOD)

(b) Perform spacecraft positioning analysis

(¢) Determine spacecraft orbit and generate track-
mg predichons

(d) Generate maneuver commands

(e) Generate a MDL consisting of all spacecraft
data forwarded from the DSIF

98

DSIF and SFOF data processing funchons are shown
further m Fig 82

10 Summary of SFOF data processing operations and
programs. Teletype data are received from the
NASCOM system by the CP and prowided to the 7044
In additron, information generated by the 7044 or 7094
1s routed to the CP for distbution to SFOF wuser
areas or remote sites In the 7044 redesign system, the
mission-dependent equpment (MDE)} telemetry pro-
gram performs data processmg functions similar to the
TCP The program performs frame detection, decom-
mutation, :dentificatron, and tme taggmg of spacecraft
telemetry data These data can be transmtted by the 7044
to user areas and to other places in the NASCOM net-
work The pseudo-residual plot program (PRPP) com-
pares tracking data and prediction data obtamed from
the predict data tape Residuals are computed, based
on meoming tracking data and predicted tracking observ-
ables, and displayed as plots in the user areas All data
entermg the 7044 system are logged on magnetic tapes

The user programs, shown m Figs 83-87, are shown
operating m SFOF mode 2 A 7044, a 1301 disk, and a
7094 are shown operating and commumcatmg with one
another Control 1nputs, usually from punched cards or
switches, are entered at the user areas, receved by
the 7044, and sent to the 7094 wia the direct data
channel (DDC) Modes 3 and 4 are shown m Figs 88
and 89 Figure 90 shows the master data hbrary (MDL)
programs

a Tracking date handhng (TDH) and orbit deter-
mnation (OD) As raw tracking data are received they
are placed on the disk {Fig 83) by the 7044 system
These data are then accessible to the 7094 user programs
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Fig 82. Data processing functions performed by DSN elements
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Fig 83 Tracking data handling and orbit determination
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Fig 84 Trajectory computations
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Fig 85 Predicts computation
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Fig. 86 Midcourse operations program
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Fig 87. SPAC user programs

There are four TDH and OD programs shown, but
cnly one program operates within the 7094 SFOF system
at one time The mission-ndependent editor acquires
raw teletype data from the disk, which contams mixed
tracking and telemetry data The mission-mdependent
editor separates the data, extracts the tracking data and
stores 1t on the disk m the raw tracking data file

The tracking data processor program (TDX) retneves,
edits, and reformats these data and places them back
on the disk mn the master tracking data file (MTDF)

The orbit data generator program (ODGX) uses this
file to prepare a block of data for the orbit determmation
program (ODP) Essentially, the ODGX extracts a sub-
set of the MTD and formats 1t by using control mputs
that are provided to the program

The ODP retrieves the block of ODP data, compiled
by the ODGX program, and employs a least-squares
curve fit, and an tterative techmique, to determme the
orbit of the spacecraft The mjection, or epoch eonditions,
are placed on the disk and are available for use by
other programs
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The area on the disk labeled “User Programs” contams
the actual programs callup by the system and brought
mto the 7094 for operation The normal output of these
programs can be accessed by the 7044 from the output
area on the disk and sent to the user areas for display

b Trajectory computation Trajectory computations
are performed by the programs TJIM (I =1, 2, and 3)
and POWM (Fig 84) The epoch conditions and the
planetary ephemeris are used by TJIM to compute
the spacecraft ephermens and generate a trajectory
“save” tape This tape consists of tabulated mformation,
regarding the trajectory, computed at specified points
along the trajectory

These values are earth—sun-probe angles, clock angles,
velocities, ete POWM 1s essentially a trajectory pro-
gram which prepares mput for PRDX, which generates
tracking predichons These predictions are used for
early acqusition and are based on predicted or actual
Iftoff tuime Various outputs of these programs are cis-
played m the user areas or are recorded on magnehc
tape for subsequent off-line processing
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¢ Predicts computation This operation 1s shown n
g 85, PRDX computes the following

(1) Predict data for up to 15 stahons
{2) Station view penods
(3) Transmuitter VCO frequencies

This mformation 1s formatted for teletype and sub-
sequently transmitted to the DSIF stations to aid m
spacecraft acquisiion In addition, 1t produces a predict
data tape, which 1s used as an mput to the 7044 for
computation of PR plots The PRDX utihzes the Epoch
Condihons and the Planetary Ephemens as mputs
Selexted outputs are displayed m the user areas or
are recorded on magnetic tape for subsequent off-line
processing

d Madcourse operations program The M/C maneuver
program, shown m Fig 86, performs the followmg func-
tions

(1) Provides the necessary mformation to select a
midcourse maneuver which satisfies all trajectory
constramts

(2} Generates capabihty ellipse plots

(8) Generates maneuver commands

Agan, the mputs are the Epoch Conditions and
Planetary Ephemerss, and outputs are recorded for off-
lme processing

e SPAC wuser programs The SFOF contamns the fol-
lowing technreal areas

(1) Fhght path analysis and command (FPAC)

(2) Spacecraft performance analysis and command
(SPAC)

(8) Space science analysis and command (SSAC)

The user programs previously discussed are prnimarnily
FPAC-orientated, but there are also a few SPAC
programs (Fig 87) These programs are the star wdent:-
fication program (SIPM), the commumication prediction
program (CPPM), the attitude reference program
(ATTREF), and the AGC calibration program (AGCM)

The SPAC programs recerve telemetry data infor-
mation from the 7044 via a DDC, not from the disk The
system capability of the mission-independent edutor (to
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extract the telemefry data stored on the disk, as 1s
done with the tracking data) 1s not used by Marmner
Venus 67 Another mput for three of the SPAC programs
(SIPM, CPPM, and ATTREF) 1s the trajectory save
tape The need for this tape 1s obvious because these
programs require an exact knowledge of the spacecraft’s
whereabouts m space to accomphsh thewr mdividual
tasks The SPAC program results are available to the
user area via the 7044 and the output porbon of the disk
Selected results are recorded on magnehc tape for
subsequent off-hne processmg

f Mode 3 operation The user programs described
m the preceding paragraphs are shown operating m
mode 2 Mode 3 (Fig 88) does not use the 7094 compu-
tabional capabilities, but retams all real-tme display
capabihty and processing capabihity All meoming data
are still recorded on the 7044 log tape for subsequent
processing

g Mode 4 operation Mode 4 (Fig 89) 15 essentially
the postprocessing mode The 7044 1s replaced by a
previously recorded 7044 log tape, and conirol mnputs
from the user area are replaced by direct card inputs
to the 7094 All 7094 programs previously discussed as
operating 1n mode 2 could also operate 1 mode 4

1BM 7044

1/0 PROCESSOR
7044 REDESIGN
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|
|
|
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Fig 88. Example of mode 3 operation
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h The MDL programs The Master Data Library
(MDL) programs (Fig 90) for Marmer Venus 67 are
wdentical to those used for Mariner Mars 1964, except for
two additional mput processors (IPs) and the MDL
mterface user program The MDL programs do not
operate m the SFOF software system, but m standard
IBM IBSYS system

The purpese of the MDL programs 1s to generate
(w non-real time) a tape contammng the most accurate
stream of telemetry data possible This tape becomes
the basis for analysis by expermmenters and spacecraft
engmeers The processing of varrous mput source tapes
mto a final tape i1s done by the three basic software
porhons of the MDL cham, the edit program, the re-edit
program, and the merge program

Inputs Data are recorded 1n various places and for-
mats 1 the total data processing system The tapes con-
tamming these data are the mputs to the MDL programs
The TPS and teletype paper tape wmputs are used for
Marmer Mars 1964 Their mput capabibities remam, but
for Mariner Venus 67 they are replaced by two new
sources the TCP log tape, which 1s recorded at the
TCP, and the 44 log tape, recorded at the 7044
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Each tape mput has an assocrated IP designed to
handle a particular format The IPs perform a transla-
tion funchon from the vaned mput tape formats to a
standard format recogmzable by the edit program

Edit program The edit program performs frame detec-
tion and evaluates the quahty of each frame

Included 1n the telemetry data stream 1s status
information regarding the processing, recording, and
receiving equipment, such as recewer m-lock and
recewver out-of-lock and demodulator in- and out-of-
sync The edit program recognizes this information and
uses it m evaluating the data quabty during the frame
detection process

A spacecraft data frame consists of a certain number
of data bits between each saience pseudo-noise (PN) se-
quence The edit program, while performung the frame
detection, 1s able to come to some conclusions regard-
g the quality of the data stream, based on the proper
or improper locahons of these science PNs The standard
MDL tape generated by the edit program contans
not only the time-tagged data, itself, but also mformation
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regarding the worth of the data, based on conclusions
drawn from the accurate location of the science PNs and
the incoming status mformation contamned 1n the original
telemetry stream In addition to the standard MDL tape,
a bad data listing 1s recorded on magnetic tape This
histing 1s formatted for subsequent off-line printout

Re-Edit Program The re-edit program allows for
time correction of data, deletion of bad data, and dele-
tion of entire data records, while retainng the station
function records

The logical files on the edit data tapes are considered
sequential, with respect to position on tape A smnple
search forward 1s used to locate the file to be processed
The appropnate processing 1s defined by mput control
cards

The primary funchion of the re-edit program s to
correct times or delete logical files The net times desired
for a particular file are transferred to control cards
according to specified mput formats

Merge program There are two types of merge runs,
the station merge and the composite merge, used by the
MDL A stahon merge 1s a combination of various data
from one station merged into one tape A composite
merge 15 2 combmation of data from 2ll the stations on
one tape The cntena for the program are the quahty
of work 1n each frame and the weightng factors on the
mput cards The objectives of the telemetry merge
program are to

(1) Produce DSIF station telemetry master tapes by
mergmng three ecited sources (pre-demodulated,
post-demodulated, and TCP log tapes) These
master tapes also contamn mformation pertaimng
to the DSIF station instrumentation functions

(2) Produce composite telemetry master tapes by merg-
mg three or more station master tapes to provide a
continuous spacecraft telemetry record without m-
formation pertammng to DSIF stabon mstrumenta-
tion functions

(8) Produce a master log contaiming a summary of all
header wformation from all sources used mn pro-
ducing each telemetry tape and the following
mformation for each mternal file
(a) Internal file number
(b) Number of pre-demodulated data frames used
{¢) Number of post-demodulated data frames used
(d) Number of TCP log tape data frames used

108

{e) Number of partial data frames used

(f) Start and stop times (GMT) of the file
(g) First saence frame count within the file
(h) Last science frame count within the file

(4) Resolve all overlapping data mtervals occurring
because of the followmg reasons

(a) DSIF station A and B recorder data overlaps
withm each pass

(b} DSIF station data overlaps

(¢} Composite felemetry master tape data overlaps
for consecutive weekly outputs

The functions of the merge program are to

(1) Accept multiple-reel mputs and to output on mul-
tiple reels

{2) Select the best data on a frame-by-frame basis m
spacecraft mades 2, 2/zero science, and mode 3

{3} Compare data start times of each data source be-
mg merged and select the earhest time of start for
processing A fime comparison {AT) wmdow 1s
used and 15 made controllable by 1-s increments,
using control card nput

(4) Usmg specified criteria, identify data frames that
(after the program has been mtialized on time)
should become the prime basis for identifymg like-
data elements of each data source bemng merged

11. Monitor system support plans and configurations.
The DSN monitor system supports all phases of the
Marmer Venus 67 mission The DSN has a basic chjective
to maxmmeze the recovery of data for each flight project
that uses the DSN and also to 1dentify defective or lost
data, and the reasons for such losses The DSN monitor
system was developed to measure and monstor the trans-
fer charactenstics of each element mn the data stream so
that this objective can be achieved

The DSN momitor area, a subsystem of the DSN,
houses the DSN monitor team and provides a centralized
area withm the SFOF to momtor overall DSN system
performance Althongh the DSN momtor system was not
fully operational to support the Mariner Venus 67
Project, the DSN mon:tor area was operating and staffed,
and the DSN monitor team was prepared to meet
requirements for DSN performance momtoning and data
vahdation

¢ Real-time operations Real-ime support consists of
data flow analysis with reports to DSN management
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and DSN system chiefs as soon as an anomaly or mal-
function becomes apparent Also, the momtor team
gathers statistical data on DSN systems for later analysis
and pubhcation Real-time DSN system performance
monttormg 1s accomplished by monitoring the formatted
outputs of the TDH, the TCP, and the 7044 computer as
they are displayed wvia prmters and plotters m the DSN
monitor area Figure 91 shows the monitor real-time
data flow

Telemetry date All telemetry data armving at the
SFOF wia teletype are displayed m the DSN monitor
.area via teleprinters and are checked for the followmng
conditions

(1) Correct NASCOM headers
(2) Correct switching preambles at proper mtervals
{3) Proper frame sync and science frame count

(4) Correct number of legal characters per teletype
lne

(5) Alarm conditions (such as recewer and demodu-
lator out-of-lock/sync mdicators)

Teleprmnters of 100 words/mmn are used to display
selected engmeermg and science parameters that amve
at the SFOF via HSD and teletype lmes and are pro-
cessed by the DPS A Stromberg-Carlson (SC-3070) bulk
prmter 15 used to display formatted raw HSD

Tracking date All AFETR and DSN trackmg data
are displayed m the DSN momtor area via teleprinters
and are checked for the followmng conditions

{1} Correct preambles at proper times
(2} Proper format

(3) Gross data errors or inconsistencies

An XY plotter 1s used to display the pseudoresidual
plots produced by the 7044 computer An I/0 console
15 utihized to request outputs for all display devices m
the DSN momtor area

Valdation The lack of antomatic error detection capa-
bilities Iimits the real-time validation effort to the
detection of only gross errors and data losses in the telem-
etry and tracking streams The DSN monitor team
continually updates a status display board m the DSN
monztor area The board displays the following mfor-
maton

(1} DSS number

{2) Pass number
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(8) Day

(4) Time of AOS m GMT

{5) Time of LOS m GMT

(6) Number of telemetry frames transmitted
(7) Number of telemetry frames recovered *

(8) Percentage of total telemetry data recovered per
station

(9) Percentage of total telemetry data recovered per
pass

(10) Doppler mode
{11) Total number of trackmg data samples

(12) Total number of good samples and percentage of
total ¢

(13) Total number of unacceptable samples and per-
centage of total

b Non-real-time operations The DSN momtor team
is the coordmating agency for all non-real-trme DSN
operations related to the collechion and reduchion of
postflight data The DSN momtor team 1s responsible
for providing vahdated data records to the DSN project
engineer, with associated reports which deseribe the
data’s quantity and quality The collection of data and
the validation operations performed by the DSN monitor
team require support from other elements of the DSN,
as shown m Fig 92

DSIF date packages Each station 15 responsible for
preparation of a data package for each pass Data pack-
ages are submitted to SFQO document control, JPL,
which 1s responsible for loggmg and stormg all DSN
flight project data The DSN momtor team has access to
all required data package contents to perform 1ts func-
tion Data packages are composed of the following

(1) Analog (FR-1400) magnetic data tapes (see Table
25)
(2) The TCP digital tape

(8) A copy of the typewnter output from the mterim
monitor program (IMP)

{4) The punched paper tape from the TDH

A telemetry data frame 15 defined as unacceptable if high-rate engi-
neering sync of science PN code and frame count 1s not identified
or whose associated status bits indicate receiver out-of-lock and/or
demodulator out of-sync

*A tracking data sample 15 defined as unacceptable if the data
condhtion code mdicates the data are bad or the line contammng
the sample 15 lost because of transmission errors
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Table 25 Analog magnetic tape format

Track Deseriphion

Intercom and vorze label
Demodulated NRZ data
Demodulated-bit sync

NASA 36-bit ime + CRFS
Phase delected telemetry
Demodulator word sync

DSIF instrumentahion + CRFS

N A WON e

IRIG chonnel DSIF instrumentation recordings

Recewer 1 SPE 100 kHz

Receiver 2 SPE =100 kHz

Receiver 1 AGC —90 dbm to threshold
Receiver 2 AGC —90 dbm to threshold
Recewver | DPE £90 deg

Receiver lock signal

m Ny oW

(5) TCP typewnter output
(6) Complete pretrack data sheets for MRH

(7) Osallograph records, which mclude the followmng

(a) Static reference

(b) Tume code

(c) Antenna mode switch

(d) Recewer 1 loop bandwidth

(e) Recewer 1 AGC bandwidth

(f) Recewer 1 dynamic phase error (DPE)
(g) Recewer 1 static phase error (SPE)
(b) Recewer 1 AGC

(1) Recewer 1 m-lock-data condition ndrcator
(3) Recewer 1 dynamic AGC

(k) Recewer 2 static phase error

() Recewer 2 loop bandwidth

{m) Receiwver 2 AGC bandwidth

(n) Receiver 2 dynamic phase error
{o) Recewer 2 AGC

(p) Recewer 2 1n-lock

(q) Recewer 2 dynammc AGC

(r) System temperature

(s} Transmitter power

(t) Transmatter acq volts

(u) Telemetry word sync

(8) A copy of the stahon logs for the ume correspond-
mg to the data package
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Telemetry processing statwn The TPS 1s responsible
for the operation of all PDP-7 programs and data pro-
cessing equipment necessary to process and evaluate the
followmg

(1) Analog tape When requested by the DSN monitor
team, the TPS processes the analog tape to ensure
proper recordmng technmiques are bemg comphed
with by the DSS and to provide data coverage
during outages on TCP tapes

(2} TCP digital tape The DSN momtor team requests
each TCP tape be processed usmg the Manner
Venus 67 data validatron programs (DVF)

(8) Punched paper tape On request, the TPS processes
the Baudot format punched-paper tape from the
TDH and converts 1t to a Baudot format cigital
tape which 1s used to update the TDP master file

The TPS provides the DSN monztor team with the out-
put histing of the Marner Venus 67 DVDPs, the identifica-
fion number of the TCP format tape copy produced by
the Marmner Venus 67 DVP, and the 1dentification number
of any TCP tape produced by processmg the analog tape

Fhght support group Tracking data processmg and
OD are accomphshed by a series of 7094 computer
programs One of these, the TDP, 15 run by the fhight
support group and operates on the raw trackmg data,
formatting the data for subsequent operations and dis-
carding unuvsable data The flight support group is
required to supply a copy of the output of the TDP to
the DSN monitor team This output indicates the quantity
of the tracking data recovered by the DSN and also what
data are needed from the TDH punched-paper tapes
When the tracking data recovery rate falls below a level
agreed to by the DSN and the flight project, the DSN
monitor team provides the flight support group with
these data to update the MTDF

DSN monstor team The DSN monitor team assembles
a data package which consists of a digital tape copy of
the TCP format tape, the MTDF, a DSN monitor track-
mg data vahdation report, and a DSN momtor telemetry
data vahdation report The telemetry data validation
report 1s compiled from station logs, telemetry calibration
records, real-time logs mamntamed by the DSN momtor
team, and the output from the Mariner Venus 67 DVP
The telemetry validation report consists of the following

(1) DSS number

(2) Pass number
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(8) The total time span on the TCP format tape and
the time mterval recommended for project use

(4) The total number of telemetry data frames trans-
mmtted durmg the recommended tmme mterval

(5) The total number of good frames received during
the recommended time mterval and the percentage
of good frames mn the total 3

(6) The number of questionable frames received dur-
mg the recommended time mterval and the per-
centage of the total ¢

(7) The number of missing frames, the percentage of
the total, and the reason for the loss

(8) A statement of all ttme discrepancies

(9) A statement of telemetry cahibrations and received
signal strengths

The trackmng vahdation report 1s compiled by the
DSN momtor team from station logs and reports from
the DSIF, real-hme logs mamtained by the DSN momtor
team, output from the IMP and the output of the TDP
The report consists of the followmg

(1) DSS number

(2) Pass number

(3) Total ime mterval m GMT

{4} Doppler mode

(5) Sampling rate

(6) Total number of tracking data samples

(7) Total number of good tracking data samples and
percentage of total

(8) Total number of unacceptable tracking dafa sam-
ples and percentage of total

(9) Station cahbrations and configurations

IV. TDS Preflight Test Program
A. TDS Test Philosophy

In keepmg with the TDS support of the Manner
Venus 67 project bemg divided mto near-earth phase

*A good frame 15 considered to be a data frame which 1s 1dentified
by high-rate engineenng syne or science PN code and frame count,
and contains no more than N bad data words

*A queshonable frame 15 considered to be a data frame m which
high-rate engineering sync or seience PN code and frame count are
not identrfiable or a data frame which contains more than N bad
data words
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support and deep space phase support, the TDS test
philosophy was to divide test activities 1nto near-earth
and deep space segments

A TDS near-earth phase test plan was 1ssued and
mnplemented to verify the mtegrated configurations of
the DSN, MSFN, AFETR, and NASCOM This plan 1s
described and the results of the tests conducted under
this plan are presented In addition, each agency was
responsible for executing its own mfra-agency test pro-
gram as a preregquisite to the interagency testing

The DSN was the only TDS agency which supported
the deep space phase Therefore, the DSN prepared a
DSN test plan which served as both the TDS deep space
phase test plan and the DSN’s prerequsite intra-agency
test plan for the near-earth phase This plan and test
resulis are described n text and in Tables 26-32

B TDS Near-Earth Phase Test Plan

A TDS near-earth phase test plan was published m
February 1967 to venfy the planned configurations and
the support centers’ mtegrated support plans for near-
earth coverage This plan was a comprehensive test
program which estabhished, described, scheduled, and
eontrolled those tests required to verify the compatibihity
and operational readiness of the TDS The tesung speci-
fied m this plan was limted to jomnt tests required to
verify the systems and mterfaces between two or more
TDS support centers The tests were conducted 1n three
phases, progressmg from the simple mterface tests,
through the complex system tests, to the operational
readmess tests as each phase was completed satisfac-
torily

Table 26. MRH/DSN integration tests

Dss Date of complelion Results
11 Set T, week of February 13 Sahsfactory
Set 2, week of March 20 Satisfactory
42 Week of March 20 Satisfactory
61 Week of March 27 Satisfactery
12 Week of March 13 Sahsfactory (RWY only)
14 Week of March 6 Satisfactory (RWY anly)
41 Week of March 27 Satisfactory
51 Week of Apnl 17 Sahisfactory
&2 Week of March 20 Sathsfactory [RWY only)
7i Week of March 13 Sahsfactory
72 Week of April 17 Satisfactory
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Table 27 Combined system test sequence of events

Ttem Station Event itam Station Evont
1 All Pretest preparation 3 D$s inform TC of TCP output status
Comm Palch data set from comm to DPLF Comm ll:f::rm TC of comm hne status and CP
status
Imtiahze CP for Mariner preambles
Daty coordination Inform TC of 7044 cvtput and TTY outpu?
Bring up lines stafus
Bring up voice nets
4 TC/DSS Change data mode, rate, and format at
PS8 Patch data set from comm to DPLF direchon of TC
Nohfy data chief of subchannel used TC/data Change 7044 oytput format at direction
Netify data coordinator when ready coordination of TC
to accept data
5 Data coerdination Inform TC of 7044 autput and TTY sutput
DPS Load and start Moriner mission 7044 status
and 7094 computer system programs
Select TPS subchgnnel & TC/DSS/ Repeat items 4 and 5 vrhl oll data
data coordination | modes and formats are checked as
DSs Instiahizahon of station eguipment follows:
Ensure DSIF stahion 1s configured as Mode Formuat Rate
specified (see Fig 25) 1 Raw a3
Set carrier suppression of test 1 Formatled 33
transmitter 1o 4 12 0 05 db
2 Raw 33
Set carrier suppression of DSIF
transmilter to 3 17 =20 05 db 2 Formatted 33
Initialize stmulahion 1f simulator s to 2 Stanford 33
be used, set stmulator to $/C mode 1 3 Raw 33
1
at bt rate of 233Y5 bits/s 3 Formafted 13
Adjust output of test transmitter for
DSIF recever input of —140 dbm 3 Stanford 38
Ltock GTS demodulator 1o the received 1 Raw 8
signal 1 Formatted 8
Imtalize TCP program compathble 2 Raw 8
with simulation source 2 Formatted 8
Enable tape wnite function of TCP 2 Stanford 8
Set HSD modem transmitter to operate 9 Low 8
at 1200 bits/s with word size of
8 bils 3 Raw 8
Nohify comm of intent to start data 3 FormaHed 8
transmission 3 Stanford 8
Teansmit TLM via TTY and HSD ctremit 3 Low 8
Yerfy proper formats of TTY data
7 Data coordination Prepure QC message for transmission
Yenfy transmission of HSD
8 TC/DSS Direct franssission of QC
Test procodure coordination
2 TC/DSS Starl data transmission on direction of
fest conductor {TC) If encoder- 9 PSS coordination/ | Yenfy the proper receipt of QC by DSS
simulator is being used, start with data cosrdination
moede 1 raw data, AGC-enabled If
data package 1s being used, start tape 10 All Repeat items 7, 8, and ¢ unhl confident
at beginning, sending raw data with
AGC-enabled 11 All End of test
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Table 28. DSN combined systems test summary

Dss

Date

Test rosults and remarks

Objectives met

n

February 18 and 19

Preliminary tests were run on Feb 18 and 19 to venfy testing procedures Proper TCP
processing was prevented by lock of operchional ms clock Operating procedures
created anomalies in data when bat rate was changed from 331 to 8% bits/s
Because TCP and 7044 programs were shll in developmental stage, complete sohs-
faction of acceptance criteria was not expected Tests resulted in changes to detailed
test procedure (relative to TCP ymitalization and digital tape write funchion) and
provided DSIF and SFOF personne! with famiharization of new Marmer Venus 67
systems and equipment

Not completely

11

March 8

Test was run concurrent with the spacecraft compahibibity test at GSCS The equivalent
commumcation system, located in GSCS sereen reom, was used as data source Two
major exceptions to acceptance cnteria were (1) No significant data precessing
was accomplished ot SFOF because of nonavailabihty of operational 7044 pregram,
and (2) all data modes and bit rates were not checked because of lack of time to
complete test Some dola in modes 1 and 2 at 33% bus/s and mode 2 at 8%
bits/s were successfully transmitted from 5/C equivalent system through DSS 11
recever, GTS and TCP, through the JPL CP, and to SFOF TTY in MMSA

Mot completely

11

March 28

Start of test was delayed 1 k because of difficulties during pretest activation of hines
fo and from statton During test, il was necessary 1o vse backup CP for proper
100-wordfmin TTY output It was determined difficulhies existed in CP/7044R
interface  All other systems worked well, with exception of loss of 0 4 ¥V in AGC
crevit between isolatton amphifier and Dymec voltmefer at DSS Amplhtudes at
revr and cut of isolation amplifier were correct {5 74 and 2 87 V, respechvely)
AGC voltage into Dymec was 2 47 V

Yes, excep! for sfation AGC,
CP, and SFOF/DPS

11

March 22 and 23

Attempt to play TLM datc simvlation tape was unsuccessful and encoder simulator
had to be used as dato source AGC readings were not oblamed becavse of
inoperahonal status of CP/7044 wterface, but AGC problem of March 20 lest
was cleared No date was processed between CP ond X and Y compuler strings,
apparently resuling from hardware problem 10 patching to CP Data from CP to
7044 was good on W computer string, but 7044 was unable to output to
100-word/min TTY Test was furst in which test command message was recewved
from SFOF by the D5S, reperforated, verified on RWY, and retransmitted to SFOF
DSS 11 was considered to be n status of operahonal readiness, but CP/7044
interfuce required additional testing and corrective measures

Yes, DSS
No, CP and SFOF/DPS

71

March 24

In addition fo acceptance critena speafied in detailed test procedure, following were
checked mulhiple addressing of Stanford data, looped (QC) message, digital tape
playback from TCP, and checking of AGC both with demodulator in-lock and
out-of-lack During test, there was no sigmificant data flowing through 7044 /CP
interface Y computer string was used Up to this point, W computer siring seemed
to work better than X and Y strings On several occasions, Figures-"H"-letlers
{signmifying EOM} came out of CP when they were no! inserted tn message transmitted
from station, indicating premature CP timeout somewhere in GCF Mo performance
shoricomings from pracedures or hardware were noted at DS§ DSS qualified from
both procedural and hardware standpoints SFOF CP/7044 interface st deemed
nonoperable

Yes, DSS
No, SFOF/DPS and GCS
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Table 28 (contd)

DSS

Date

Test resulls and remarks

Objectives met

42
and
62

March 25

Test consisted of complete DSN CST with D55 42 and fracking data fransmission test
with DSS 62

Only tracking data and a looped QC message were attempted from D55 62, as stalion
was not scheduled to have TCP until fater in mission Tracking data were successfully
transmitted, recewed, and processed SFOF-DSS-SFOF looped QC messoge was
garbled on relurn te SFOF By comparing QC message with identical message losped
with DSS 42, it was discovered garbling was the same on messages from hoth
stations This 1selaled problem o outbound direction from SFOF As result of test,
DSS 62 was contidered n status of operahional readiness to suppert mission and
no further fests were required

Type 60 dala were not received by SFOF from DSS 42 unhil conclusion of all other
test segments It was determined type 60 data hod been stored in Goddard CP,
aithough station venfied dala had been addressed with correct preambles No
explanation of why data were held by Goddard CP was apparent in crihque which
followed lest and problem was given to comm for resolution

Spurious receiver out of-lock indications appeared in DSS 42 data and TCP 1n/out-of-
lock snterrupt coutd not be disabled Mo AGC date were obtained during test and
1Y data became garbled whenever attempt was made to transmit AGC Stahion
personnel requested extension of test to allow them to enable second TCP Same
preblems occurred with backup TCP in vse

Internal to SFOF, problems with the Y computer stning necessitated swilching to the
X string af begmning of test

It was deaded PSS 42 would require further testing before system readiness status
could be declared

Yes, DSS
No, GCF
Parhally, DPS

Not completely

42

March 27

Problems encountered m enabling AGC and in nfout of-lock funchions during first
test were not present during second test Both TTY and HSD were processed with only
miner problems encountered JPL CP was in down condihion for 16 mun duering
porhon of test At anether point, tracking dola were being bock-fed to DSS 42
from the CP for no appurent reason This dala was also correctly routed simul
lanegqusly to SFOF

Stahion successfully played TCP digial tape back through second TCP Oely TCP
malfunclion was in loss of new headers on two oceasions when switching from raw
lo formatted data

Station did not use RF porhion of test configurahion Simulater was run directly into
demodulater As in last test, with D85 42, QC message was unable te be looped
end-to end without garbling Garbling was again iselated to SFOF outbound
transmission

SFOF expenenced 7044 problems, this time with Y string drum No problems were
expenenced with data recewved after switching to X string

DSS 42 was given system readimess stoatus at conclusion of test
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Table 28 (contd)

DSS Date Test resvlls and remarks Objechives met
12, March 28 Test was first in which JPL CP performed correctly Command and tracking systems DSS 12 and 62
41, for DSS 12 and+62 quahified Stahions were not equipped with TM equipment unhl
and later in mission Most fest objechives were successfully completed from D5SS 41, Yes {tracking and
62 however, it was deaded DSS 41 shovld parhicipate in at least one more test before commands only)
declared to have status of system reediness AGC problem, which cavsed program DSS 41, parhally
to blow every time AGC was imtiated, cleared duning test and wos considered to
be a problem 1n TCP GCF, parhally
Commands sent fo D55 4] and DSS 62 were garbled by Goddard CP There were ne PS5, portally

anomahes with commands looped with DSS 12 All other command funchions
performed well, after mihal 30-min delay 1n calling vp the command arcuts

DPS used new version of 7044R program All major funchions performed well, but
all funchions had not yet been incorporated inte program Some loss of daig
occurred during test, but malfunchion was not deemed of smignificant importance

61 March 29 Command problems, especially with TTY lines oulside JPL CP, prevented complehion None
of most test objechives Test also used new version of 7044 program, which had
many defecls fo be corrected 704477094 was not completely operable unhl 2 h
info test Tes! was considered near total failure, and two more tests with DS5 61
were scheduled

41 Apnil 2 All fynchions specified 1n detailed lest procedure were completed and DSS 41 was DSS, yes
constdered o be in condition of system readiness Only major problem encounlered GCF/DPS, parhally
during test was in trying to transmit command message to station from SFOF
CP blew duning first attempt Two other otlempts to transmit QC were unsuccessful
All three attempls were made on the W computer string A fourth atlempt, this
time on Y stnng, proved successful Malfonchoning W string was turned gver to
IBM for checkout and repair Problem was eventually found te be in CP sechon
of 7044 /CP hardware mterface

61 Apnl 3 Line problem between DSS 61 and London caused garbling for the first 3% h of No
test Hardware check-out on SFOF Y siring overloaded JPL CP with restart blocks
and coused system to go down three hmes Except for this, 7044 /CP interface per-
formance weas acceptable Looped QC message was verified with transmitted mes
sage DPS wen! down three fimes, twice becauvse of mpuls to 1/0O console and once
for unknown cause Test was first in which DPS exercised 7044R 2-5/C simul-
taneous processing

Garbling caused by hine distorhion between DSS 61 and Londen prevented completion
of most test objechives 1t was noted DSS 61 personnel were slower respondimng lo
test direclor requests, compared to previously lested sitvaiions As resull, it was
decided additional teshing would have to be conducled with DSS &1 before sysiem
readiness status could be assigned

71 Apni 4 TLM portion of delailed tfest procedure was followed with DSS 71, but only taped DS5, yes

and tracking data were sent from DSS 51 command center to check communmcations

51 Command messages were looped with both stations from and to SFOF Acceptance GCF, parhally
criteria specified in test pracedure were met, with the communicahions and SFOF DPS, partally

DP exceptions noted below
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Table 28 (contd)

Ds5

Date

Test results and remarks

Objectives met

71
and
51

Aprnil 4

All TCP funchons worked properly In addihon to tasks spechied n test procedure,
mulhiple oddressing was successfully tested A separate TIY readout machine
in SFOF was vsed for the $tanford format oulput from the TCP (via GCF)

JPL CP operated with no apparent problems GSFC CP was down for approximately
14 mun, resylting 1n lost data Also, Goddard CP stored TTY data, equsing non real-
time reception at JPL of bocked-up data {No explanation was receved for this
occurrence} The Goddard CPs added blanks and garbled precut command messuges
sent to stations from JPL SFOF Isclabion of mslfunchion to cutbound traffic from
JPL through Goddard CPs was venified by heving stahions retransmit command
messages Recewved messages were 1dentical lo those received by and sent by
stahions

During operation with L version of 7044/7094 system, TTY outpuis of 7044 {predicts
and commands} were garbled Post test evaluation showed this to be DPS hardware
problem Other problem noted was that 7044 program blew when processed data
source was swiiched from TTY to HSD

Procedure of activahng command lines 1 h prior to start of test ehiminated start of-
test confusion experienced in previcus tests and conhnued to be policy for all
subsequent tests SCS 71 was considered to have status of system readiness, with
excephon of digital tape playbock [not essential) NASCOM between JPL and SCS
71, and JPL and DS$ 51, was considered to be i operahional readiness stotus,
with exception of transmission of QC messages through GSFC CP from SFOF
JPL data processing covid not be declared ready until affer mode 1 system had
been properly tested and verified

DS5, yes
GCF, parhally

DPS, partually

81

Apnl 7

In addition to requirements specified in detailed test procedure, DSS 61 was requested
fo transmit tracking deta at 1-min sample rates, loop QC message with SFOF,
check AGC with demodulator out-of-lock and venfy AGC a! stahon's recewver
output and ot Dymec vellmeter, and playback digital tape recorded at stahon
during test Playback was mode 1, rate 33% bils/s al normal speed and clse
mode 1, rate BY; bitsfs at X 8 normal speed Acceplance critenc speahied in
test procedure were not mel, primarily becouse of communication difficulties
between BSS TCP and London CP

All TCP funchions worked properly, however, meosurements made at station during
test indicated that TCP TTY oviput contained high distorlion Distortion was <on-
sidered 1o have been major cavse of TM data fransmission problem

JPL CP performed properly Mumerouvs intercepts of TTY/TLM data occurred as result
of erronecus preambles, afiributed to distortien in TTY arcuits

HSD was received and processed satisfactonly by SFOF DPS AGC checks were made
Display of TTY data on MSA TTY was sporadic because of mis-patching 1n communi-
cahions center

Tracking data were transmntted sohsfoctorily SFOF transmifted command te stahon
Command was verified on RWY and satisfactonly retransmitted to SFOF Stahon
cid not sahisfactenly transmif TTY /TLM data to SFOF This was aliributed to com-
pounded distortions in data transmission system belween DSS 61 and London CP
The TCP, D5S 61 comm center, and comm hnes between Modnd and Londen
contributed to 309% distorhon measured at London This resvited 1n garbled
headers, preambles, and data Command problems and deloys prevented play-
back of digital tape

Conclusions of lest were that neither DSS 61 nor NASCOM between DS3 &1 and
London were in system readiness condihon and further test wos necessary to
venfy D53 &1
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Table 28 (contd)

D5S Date Test rasults and remarks Objechives met

51 Apnl 19 Detailed test procedure was not completed because of problems with communicahie s D58, yes
{loss of TTY, voice, HSD arcuits, and CP favlts) Tes! was conducted during time
when poor propagation condihions existed on RF hink from DSS 51 DSIF operahions
engineening project engineer was al station during this period and venified sahs DPS, No
factory performance of station equipment Test was delayed 90 min at start while
attempls were mode to achivate command lines Throughout lest, only sporadic
recephon at SFOF was made of date fransmitled by DSS

GCF, No

CP fault cavsed further delay of test for 30 min Faoult was cavsed by program error
in on-line CP Attempt ot recovery was not successful CP operator altempled fo
switch to off-line CP, but pushed wrong bulton and caused off-line CP to fault
Recovery of on-line CP was subsequenily completed Very little data were processed
by SFOF DPS because of the HSD circust and CP problems This prevented verification
of SFOF data flow interfaces TCP, using version Q%, performed well throughout test

On basis of DSIF operahions engineering project engineer’s on-site observations, D5S
51 wos considered to be in ready stalus NASCOM between D55 51 and JPL
required addilional testing

51 Apnl 21 All porhons of detailed test procedvre were accomplished, including edditional DSS, yes
requirements for command looping and digital tape playback Schedvled test
hme provided betler command propagahion conditions than Apnl 19 lest,
and few data ouvlages accurred as result of propagation conditions VYoice arcmit DPS, parhally
was lost twice, once for 10 min ond once for 3 min At one point, 15 min of dota
mysteriously disappeared

GCF, parhally

DPS was unable 1o process H3D unhl after digital tape playback This was also afler
phone line formalters had been switched i TPS During test, 1t was determined all
HSD problems were connected with technical problems ansing wn PRE, but 1t was
later felt some of rouble was in phone line formatter in the SFOF TPS This pointed
to need for means of quickly 1solating SFOF HSD problems, 1 e, SFOF simulation
data source of DSS 51 HSD to venify proper operation of TPS/DPS (DSS 51 HSD bit
rate 15 550 bits/s, compared to 1200 bits/s for all cther stahions }

As DSS 51 had previously been given status of sysfem readiness, final venification
of NASCOM belween D55 51 and JPL SFOF was considered complete, with the
knowledge that use of lines depended on favorable RF propagehon conditions

12 Aprit 20 Test objechives were thwarted by command problems, lack of experience by personnel Ne
engaged in testing, and shortened schedule Only portion of segments of test
procedure were able to be thoroughly tested (It should be noted DSS 12 was never
completely checked out before Marimer Yenus 67 iounch ) Throughout test, when
raw data were requested, high-deck sync wandered to different positions on TTY
page prinfout Receiver out of-lock indication did not function properly at start
of test During test, it was discovered DSS 12 had not received TWX which instructed
them to change two patches on TCP palch panel Change was made and proper
indicahon was transmtted and received

72 April 21 ond 22 There was imhel delay i data transmission because of confusion over line assign- DSS, yes
ments Also, command assigned one circuit which could not be placed in AA GCE, partially
mode, which 15 mode for oll Marmner Yenus 67 TTY transmission Modificalion y
to this hne at GSFC was made in May, which later enabled its use for Marmer DPS, yes
Yenus 67 data transmission HF circusts were poor during test and lines were down
several times Comsat link was not avtomatically assigned Switch to two Comsat
TTY crents was made for this test Experimen! i switching from prime to backup
CP and back to prime was successful DPS operated continvally throughout test,
processing D33 72 and SDCC dota simultaneously DSS TCP program blew once
on call for AGC It was suspected to be hardware problem During test, there were
only three minor circwit outages Response to TC requests by stafion personnel,
through frack chief, was excellent Need for onother test was stated, with avail-
ability of Comsat arcwiis
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Table 28 {contd)

Dss

Date

Test results and remarks

Objectives met

72

Apnl 23

Two Comsat TTY circuits and one Comsat HSD arcuit were assigned for test Tracking

data (vio HF link) was garbled during most of test Sohd TLM was tronsmitted and
racewed throughout test Alternate circuits were successfully vsed both by reassign.
ing message headers and by hine swop between stahion and Goddard It was first
test in which capability was verified

7044 blew three trmes leg tapes and records were turned over to DPS persennel

for examinahion and analysis Station found wire missing in TCP, but was oble to
suecessfully output all modes and rales, play back TCP digital tape at X 1 speed
ond X 8 speed, and mulhple-address of Stanford data Stahion was considered
qualified and 1n operahional readiness status

12

Apnl 24

Hardware malfunctions in SFOF comm center cauvsed lerge grovps of T8S busses and

TY monidors to be honoperahive Stafion was 55 min lale i bnnging vp TM TCP
program failed when AGC was requested It was discovered that wire was missing
in cable between J-box and TCP Low format could not be transmitted in several
aftempls Because DSS 12 was not required for |, becauvse successful syslem had
not been run os of this date, and becavse scheduling problems prevented further
testing prior fo L, it was decided further teshing of DSS 12 would be required after L

61

Apnl 26

All segmenis of detailed test procedure were accomplished without encountering

sigmificant problems However, during test there were several TTY line outages Tes!
procedure was augmented with 4 X normal speed playback of TCP digital
tape Playback was successful except that SFOF DPS was unable to process efl dota
Station quahfied and, since the 4 X normal speed playback was not committed
capability, SFOF DPS was also considered operahonal

51
and
61

Apnl 27

Stahion 51 underwent complete combined systems test and DSS &1 woas tested for

further venficahion of TCP digital tape ployback techmigues

All segments of detailed test procedure were accomphished with DSS 51 !n addition,

transmission of predicts ond looping of QC message were performed successfully
All systems, including the CP, operated without problems, however, RF commum-
cattons propagation problems with station were encountered as expected

With D5S &1, 2 X normal speed TCP digital tepe playback, recorded in previous

day's festing with stehon, was ailempted All funchions, ncluding SFOF data
processing, were accomphshed without problems This added fest qualdied 2 X

normal speed playback of 33% bits/s dota for mission use

Table 29 OVT resulis

D35

Date

Results

71
i1
42

3]

72
51

41

Apni 27
May ¢
Moy 11

May 11

May 13
Moy 18

June &

Acceptance critena met
Acceptance crileria met
Acceptance eriteria met

Acceptance énteria met with one
excephion All TDH formals were
not on-site at time of test

Acceptance criteria met
Accaplunce criteria met

Acceplance criferia met
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1, Prerequisite tests. This term applied to those tests
.conducted by the AFETR, MSFN, NASCOM, and DSN
to venfy ther respective porhions of a system, prior to
TDS nterface compatibility and system testng The
TDS testing commenced only after the cogmzant agency
completed 1its prerequisite testing

2 Phase I, interface compatibility tests These tests
were conducted to venfy the compatinlity between
selected portions of the nstrumentation of ome TDS
agency and another The mterface compatibility tests were
not tume-sequenced or related to operational procedures

3. Phase II, combined system tests. In these tests, pre-
viously venified subsystems and interfaces were brought
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Table 30 CVT sequence of events

Table 30 (contd}

Operation step

Normal indication

Operation step Normal indication

11 Sichion AGC vollage or simulated signal s fed
to Dymec, through TCP interface drawer lo
TCP

Enable HSD at TCP and monitor cufput
to NASCOM transmitler on oscilloscope

N/A

12 Play back last 5 min of lape recorded dala N/A
through TCP and observe locally that FR-1400

recorder is functiening properly

13 Stahion test conductor requests transmission of N/A

QIC command lape

VERIFICATION
lamp on RWY lights

14 MRH personnel venfy tape and transmit
command s aute mode Command
transmission 1s verified by RWY command
receiver loop

1 Ensure DSS station 1s configured as shown in N/A
Fig 97
2 Inihchze encoder simulater to mode 1 at N/A
33 buks/s Setup 0-1 pattern as folfows
164, 0-32, 1-16, 0-8, 1-4, 0-2, 1-1
3 Start station magnetic tape recorders N/A
4 Set carrier suppresston of test ransmitter 412EX005db
5 Adjust avtput of test transmitler Receiver input of
—140 dbm
& lock GTS demodulater to received signal GTS syne lamp
lights
7 Inthate TM and command processor achivahion N/A
with Mariner Yenus 67 program parameters
vithzing QY tape version
8 Conduct bit error test for at least 16 min and As specified
record results
9 Aliow system to operate for at least 2 min Identical data wll
after all systems are locked-up and good dete | be recewved and
are reported from TCP monitors sync word will
remamn constant
10 Switch operation of encoder simulator and N/A
TCP Repeahing steps 9 and 10 unhi cll data
modes and formats are checked
Mode Format Rate, bits/s
1 Raw 33
1 Formatted 33
2 Raw 33
2 Formatted 33
2 Stanford 33
3 Raw 33
3 Formatted 33
3 Stanford 33
1 Raw B
1 Formatted 8
2 Raw 8
2 Formatted 8
2 Stanford ]
2 Llow 8
3 Raw 8
3 Formatted 8
3 Stanford 8
3 Low ] Y

15 Stahon test conductor prepares repor? of test N/A
resvlts and forwards by TWX within 24 h
after completion
Table 31 CVT results
DsS Week of complehon Results
11 May 22-28 Satisfactory
42 May 15-21
61 May 22~-28
12 May 29-June 4
14 May 22--28
41 May 29-june 4
51 May 15=21
62 May 29-June 4
71 Apnil 24-30
72 May 8~14 Y

122

together to determme if data flowed as required from the
source to the user area These tests were mnot time-
sequenced or tied to strict operational procedures, how-
ever, detailed test procedures resembled those procedures
expected durmg actual launch operations

4. Phase III, TDS operational readiness tests TDS
operational readiness tests were comprehensive exercises
conducted to venfy the communication of telemetry and
tracking data throughout the entwe TDS supporting the
near-earth phase of the mission These tests were con-
ducted according to 2 hme-sequence of events and launch
operational procedures
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Table 32 TDS ORT sequence of events

Time, min Area Event Time, min Area Event
All 10 min prior to picking vp count at T — 180 DSS 72 | RIS 2 starl transmission of TLM dala to
min, all SFOF, DSS, and command systems AFETR DSS 72, DSS 72 tronsmit dala to JSFO and
required will be checked out and Cape Kennedy, (RIS 2 may nof parhicipate)
operational
T—30 PSS 72 | DSS 72 generate and transmit 10 min of
All Each site or area invelved in generating, TLM data 1o JSFO and Cape Kennedy, using
transmithing, receiving, processing, ASC MSEN USB as data source
momtoning, or analyzing TLM data will
report occurrence of these funchons and T—10 All DSN status report
actions in real time through establhished
channels T—0 Simulated hfloff
Al DSN stotus report DSS 7T | DS571 generate TLM data and transmit to
JSFO and Cape Kennedy Any time before
T— 180 AFETR RIS 1 start transmission of TLM data to Antigua AOS when there are no data from
D§572 the SCS 71 antenna-system, SCS 71 has
DSS 72 | DSS 72 retransmt RIS data to JSFO and option to go to Tel 4 supplied data
Cape Kennedy —98 kHz/40 kHz links, whichever 1s
available
SFOF Process oll data recerved duning — and +
counts DSS 71 | When Station 91 reports AOS, 5CS 71
switch to this and refransmit to JSFO and
Comm In addition to SFOF display of dalo, ensure Cape Kennedy untl LOS
that processed data are transmitted to
Building AQ via direct TTY T+ 22 DSS 72 | DSS 72 transmit 5 min of data to JSFO and
Cape Kennedy, stmulate LOS at T -+ 27 mmn
T— 160 DSS 72 | D35S 72 radhate test TLM data for ASC MSFEN
uss T 28 D$§ 72 | DSS 72 setup fo receive playback of TLM
MSFN | ASC USB start fransmission of TLM data 1o data from 2 RISs and Station 13
D§S 72 D55 72 | RISs and Station 13 will fransmit above data
DSS 72 | DSS 72 transmit data 1o JSFO and GKAP at Ys speed as per coordination with
DSS 72 TLM coordinator
T—120 DSS 71| Staton 21 and SCS 71 start TLM data
AFETR transmission system cahibrahien SCS 21 Approximated
Iransmut deta fo JSFO and GKAP T+ 60 End of first run
DSS 72| Stahion 13 start transmission of TLM data to T - 60 Critique
AFETR DSS 72, DSS 72 transmit data to JSFO and
Cape Kennedy when directed by TC T—0 T —0 for second run will occur at 18 30
GMT Sequence ubove will be repeated,
T— &0 pss 71 Tel 4 and DSS 71 start TLM data except D3S 72, rather than ASC, will be
AFETR transmission calibration, SCS 71 transmit data source during T — 22 to T — 27-mun
data {0 JSFO and Cope Kennedy interval

C Results of TDS Near-Earth Phase Tests
{Conducted hy JPL/AFETR)

TDS near-earth testing commenced on March 21, after
the AFETR and DSN satisfactorily completed the re-
quired prerequisite engmeermg, feasibility, and mtegra-
tion tests The results of the TDS near-earth phase were
as follows

1, Telemetry (via HF communications) feasibthty test.
Thss test was first made by JPL/AFETR on March 31
to venfy the feasibibity of transmitting Mariner Venus 67
telemetry data via HF commumcations, at 8% bits/s, to
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establish a workable system for data transmission from
RIS AFETR ships The Antigua/Cape Kennedy telemetry
and HF commumecation systems were arranged to simu-
late data transmssion from an AFETR RIS The system
mcluded use of a 168-kHz subcarrier oscillator {SCO),
with 40% deviation Durmg the March 31 test, Tel 2 at
Cape Kenredy had problems with the mput to the low-
frequency discrimmator Tel 2 could achieve phase lock
but could not achieve PN lock As the test was conducted
with httle advance notice, proper engmeenng and techn-
cal personnel were not available for performing immed:-
ate failure analysis
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The test was repeated on April 5 with satisfactory
results Data were transtmtted from Antigua via HF com-
munications to DSS 71 All systems performed as requured

2 Telemetry wnterface compatibility test I This test
was conducted March 21 by JPL/AFETR to venfy the
TDM system between Tel 4 and SCS 71 A magnetic tape
of the composite Maimer Venus 67 telemetry signal was
used as the data source Tel 4 transmitted the data to
SCS 71 via wideband cable, using a 40-kHz subcarrier
oseallator SCS 71 discrimnated the signal and passed the
data through the GTS without difficulty The test results
were excellent

3. Telemetry interface compatibility test 2. Simulation
problems at Antigua caused the first attempt to conduct
this test, on March 22, to end m failure On March 23,
the test was rerun Anhgua successfully played a mag-
netic tape of the composite Mariner V telemetry signal
as a source of test data Using a 40-kHz subcarrier oscil-
lator, data were transmitted via the AFETR submarine
cable to SCS 71. The signal was discruminated by SCS 71
and the data were passed through the GTS without diffi-
culty The venfication of compatibility of the real-time
telemetry TDH between Tel 4, Antigua, and SCS 71 was
considered complete

4. Telemetry interface compatibility test 3. Neither
the 2 RIS nor DSS 72 had the DICs and disermmmnators
required to conduct the mterface compatibihty test
Therefore, Antigua was configured to resemble a RIS
and played data to SCS 71 via HF commumcations to
venfy the compatibility between RIS and DSS system
configurations The April 25 test was satisfactory

5. Telemetry interface compatibility test 4, This test
was conducted on May 18 with the Agena Iink as a data
source Usmg a 98-kHz subcarrer, on channel F, Build-
mg AE transmitted spacecraft data to Buillding AO with
excellent results

6 Telemetry interface compabibihiy fest 5 This test
was an imternal test within the JPL/AFETR, which
reported completely satisfactory results The test mvolved
telemetry processing between the Ascension MSFN USB
site and DSS 72

7. Telemetry interface compatibility test 6 The
Mariner Venus 67 crystals for the MSFN receiver VCO
module were not available unti late May, however, from
April 28-May 18, numerous mterface compatibility tests
between Ascension MSFN USB site and DSS 72 were
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conducted, using Surveyor frequencies Excellent results
were obtamed 1n transmitting the Mariner Venus 67 signal

8 Combmed telemetry system fest 1. This test was
conducted to verify the telemetry data handling system
from Tel 4 and Antigua, through SCS 71, to the SFOF
and Buildmg AO The data source was a magnetic tape
The start of the test was delayed because of difficulties
encountered m the data flow tests with voice nets, HSD,
and telemetry All systems performed well at Tel 4 and
Antigua The JPL CP performed satisfactorily, but prob-
lems at the GSFC CP wnterrupted transmission of teletype
data to the SFOF Transmssion from SCS 71 to Buld-
mg AO via the GSFC CP contmued without mterruption

When SCS 71 switched to Antigua data, data bar (bat-
mverted data) were processed for 2 5 min while attemptmg
to lock up the GTS Expermmentation confirmed the data
were commg from Antigua 1n mverted form Periods of
standard data occurred as a result of the demodulator
bemng 75% PN bit out from the comparmg code, cancel-
lmg the mversion of Antigua data Although reception
of data was sporadic, suffictent data was receved and
processed by the SFOF wia teletype and HSDL and by
Building AO via teletype to venfy the configuration of
the TDH system

9 Combined telemetry system test 2 The objective of
this test was to verify telemetry data flow from a RIS
{simulated by Antigua) and MSFN Ascension to the
SFOF via DSS 72 Antigua played 8% bits/s data and
transmtted them on May 5 to DSS 72 via the HF Ik
A switch was made to MSFN data at 33% bats/s which
was processed at DSS 72 and transmitted to the SFOF
Communications problems between DSS 72 and GSFC
delayed the start of the test The test venrfied the capa-
bility of a RIS to transmt 8%-bits/s data to the SFOF

10 Combmned tracking system test 1. Data simulating
AFETR and MSFN radar tracking and AFETR computer
system outputs were transmitted on April 11 from Build-
mg AO via the GSFC CP to the SFOF The data package
accurately simulated trackmng data expected from a
launch on June 12 at an azmuth of 96 deg Commum-
cations and SFOF 7094 computer malfunctions occurred
durmg the test, however, this did not prevent satisfactory
verification of the trackmg data handling procedures and
system which existed between the AFETR and the SFOF

D DSN Test Plan (TDS Deep Space Phase Test Plan}

The mterrelationship of the DSN tests conducted m
preparation for Marmer IV and V operations 1s shown
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n Fig 93 The DSN i conjunction with the MOS and
spacecraft elements of the Marmer Venus 67 Project,
astablished, controlled, and conducted those tests which
lemonstrated the followmg

(1) The compatibihity between DSN systems and the
Marmer Venus 67 systems

(2) The operational verification of the DSN on a system,
subsystem, and component level This included the
acceptance of the Marmer Venus 67 MRH and
MRS required for both real-time and non-real-time
data processmg

1 Prerequsite testing. Prior to mtegraton testing, all
aterfacing systems, subsystems, junction boxes, and mter-
:onnecting cables were venfied mdividually through com-

sonent, subsystem, and system tests by the component
DSN facilities

2, Definthion of tests

a MRH DSN test A MRH DSN test ensured that
the mission-related ground equipment was working prop-
aly m the DSN subsystem After demonstrating that
:he hardware operated properly before interfacmg with
adjacent equipment, this type of test verfied that the
requirements of the mterface were fulfilled However,
a MRH/DSN test did not replace any level of accept-
ance test that the cogmzant DSN agencies required
before the mtegration of MRH mto a DSS

b Mission-related software/DSN software mtegration
test A MRS/DSN software mtegration test ensured that
the mterface requirements between the Mariner Venus 67
software package and the appropriate DSN computer
system were met However, a MRS/DSN software inte-
gration test did not replace any level of acceptance test
which the cogmzant DSN agencies may have required
before mtegration mto a DSN facility or system, nor did
it replace the Marmner Venus 67 Project acceptance test
of the software package

¢ Spacecraft/DSN compatibility test A spacecraft/
DSN compatibihity test verified the mterface between the
elements of the DSN and the spacecraft This type of test
checked RF compatibihty and the compatibility of the
telemetry, command, and rangmg signals The compati-
bility was established at both AFETR and GDSCC under
varous operating conditions The two mam types of
spacecraft/DSN compatbility tests were design com-
patibihty tests and venfication compatihility tests The
design compatibility test was performed at GDSCC with
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a spacecraft-equivalent communicahion subsystem The
venfication compatibility test was of the type conducted
with the spacecraft at AFETR prior to launch

d DSN combmed system test A DSN combmed sys-
tem fest was a test which combined previously tested
DSN systems with previously tested and mtegrated DSN/
project mterfaces There were the two following types
of CSTs

(1) System test, which combined all elements of the
DSN telemetry, tracking, or cormmand system with
the project mterfaces

(2) System compatibihty test, which used hve space-
craft data from the Marmer IV or the Manrner
Venus 67 spacecraft to venfy the end-to-end
ground data system This type of test was con-
ducted at GDSCC or AFETR

e Venficatwn test A DSIF venfication test venfied
the DSIF capability to support Marner Venus 67 oper-
ations There were the two following types of verification
tests

(1) Operations verification test, which venfied the
operational compatibility of each DSS with the
DSN GCF, and with operational mterfaces of the
SFOF

{2) Configuration venfication test, which venfied that
the configuration of each DSS was as comrmutted
and that all committed mterfaces and station com-
ponents were operational

E Deep Space Phase Teshing, Procedures, and Resulfs

The test procedures, objectives, and resulis of the test-
ing conducted under the DSN test plan to vertfy the TDS
for support of the Marner Venus 67 Massion 1s presented
m the following paragraphs The tests are presented
the meremental order m which they were conducted

1. MRH /DSN wmntegration tests. The MRH/DSN mte-
gration tests required several days at each stabon to
complete The teshng commenced at DSS 11 dunng the
week of February 13 Table 26 summanzes the dates and
the results of these tests at each station The objectives
of the six tests conducted at each DSS were as follows

(1) Hardware test 1, frequency and timmg

(a) Venfy signal levels and correct sequence of
bmary-coded decimal (BCD)

(b) Venfy 1-KHz square-wave voltage and pulse
width
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{¢) Venfy GTS printer operation with the 1-kHz
square wave with correct tume printout

(d) Venfy RWV automatic command operation
(e} Venfy time displays

(2) Hardware test 2, magnetic recording
(a} Venfy outputs from the GTS
{b) Record GTS signals
(c) Venfy reproduce signal
{d) Verfy playback operation

{3) Hardware test 3, TCP interface
(a) Simulate data through GTS to TCP
(b) Venfy processmg of station AGC data
(¢} Venty processing of recerver out-of-lock signals
{d) Venfy AGC and SPE displays
{e} Vernfy command buffer outputs

(4) Hardware tests 4 and 5, telemetry and ranging

(2) Modulate test transmtter with encoder simu-
lator

(b) Receive signal on receiver 1 through test di-
plexer

{c} Record detected telemetry on FR-1400 recorder

(d) Venfy proper operaton of GTS at strong
signals

(e) Venfy proper operation of GTS at threshold
{f) Add rangmng code to test transnutter

(g) Venfy proper operation of GTS at strong sig-
nals 1 the presence of ranging

(h) Verify proper operation of GTS at threshold m
the presence of ranging

(1) Venfy operation of GTS on FR-1400 playback

(5) Hardware test 6, command
(a) Modulate transmutter with RWV output
(b) Radiate 10 kW mio dummy lead

(¢) Lock RWV momtor recewver to signal from
klystron 55-db attenuator

(d) Venfy the abiity of the MRH to transmit
manuazl, automatic, and emergency commands
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(e) Verify momitor receiver capability to tune
142 kHz each side of channel 21 center fre-
quency

2 MRS/DSN software mtegration tests. Software mte-
gration tests were conducted both at the DSIF stahons
and at the SFOF

a MRS/DSIF tests 'These tests were conducted at
each station 1n conjunction with MRH mtegration test 3/
TCP interface In these tests, the Marner Venus 67 TCP
hardware configuration and the TCP program were
checked out as a unified system durmg the MRH 1mte-
gration tests The tests were completed on the dates
shown 1t Table 26, and the results of all tests were sat-
isfactory The TCP program used m these tests was used
with only a few very mmnor problems and with no changes
for all remaimming prefhght testing It was also used for
approxunately the first 3 mo of the Mariner V Mission

b MRS/SFOF real-tyme tests A series of MRS/SFOF
tests was scheduled during March and April Because of
program problems, each of the tests was converted nto
a program check-out To meet a May 1 DSN readimness
date, and because the SFOF program was essentially
1dentical for all DSS data sources, 1t was decided to start
CSTs prior to the successful completion of the MRS/
SFOF real-time tests The series of CSTs described pre-
viously was then used as the vehicle to verify the SFOF
software system Successful results were first achieved m
the April 21 test with DSS 72

¢ MRS/SFOF non-real-tume tests The objectives of
these tests were as follows

(1) To verdy the analog and TCP digital tape valida-
tion programs designed to run on a PDP-7 com-
puter m the TPS wathin the SFOF

(2) To venfy the operability of the Mariner Venus 67
MDL programs m the SFOF mode 4 environment

(8) To demonstrate the ability of the Marner Venus 67
7094 user programs to operate m the SFOF mode 4
environment

Satisfactory operation of the digital tape vahdation
and MDL programs was not obtamed prior to launch
Actual rmssion data were used to perfect the programs
and satisfactory output was first obtamed about 7 wks
after the Marmer V launch

All SFOF mode 4 programs, except the MDL pro-
grams, were successfully tested in the MRS/SFOF tests
durmg md-March to mid-April 1967
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3. Spacecraft compatibility tesis

a Design compatibilbty test (DCT) This test con-
sisted of a series of subtests conducted between Feb-
ruary 20 and March 10 at DSS 11 Thas sertes of tests was
conducted to pmpomt any mcompatibilines or potental
problem areas which may have existed between the
spacecraft commumecation system and 1ts DSIF station
counterparts The overall cbjective of these tests was to
demonstrate that the spacecraft and GDSCC would work
together as designed It was also deswred to uncover
potential operational problem areas to aid mission plan-
mng A secondary objechive was to famiharize DSIF per-
sonnel with spacecraft characteristics

This test was conducted usig the RF test facility at
the GDSCC tracking station Figure 94 shows an over-
all block diagram of the test ink The spacecraft and
associated OSE (operational support equpment) were
set up m the screen room located next to the antenna test
facility about 6 mm from DSS 11 An RF hnk was estab-
Lished from a cahbrated antenna at the sereen room to a
parr of calibrated repeater antennas on the DSS 11 col-
hmation tower and down mto the DSS 11 antenna

RF bnk calibration tests A full cabibration of the RF
test link was conducted dunng the first day of the DCT
At the start of each following day, a short cabbration test
was performed to venfy the repeatabbty of the Lk
Daily tests were performed on the downlnk and partial
cahbration tests were conducted only as required on the
uphnk

RF systems tests One-way lock acquisition (spacecraft
to DSIF) was accomplhshed by using various spacecraft
configurations DSIF recewver VCO frequencies were
recorded for each configuration Spacecraft power was
fixed at 386 dbm and the received signal level at
—998 dbm Downhnk receiver VCO best lock fre-
quency was 23 385456 MHz The results of these tests
were as follows

S/C RF mode
- - Eg;;i? Filter, Filter,
X- rans- * | 48-Hz 2B 152 Hz
citer | mitter MHz Fo
A A 23 385309 — —_
A B 23385458 | 23385456 | 23 385458
B B 23 385458 — —_—
B A 23 385308 —_ —_
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One-way lock acqusihon (DSIF to spacecraft) was
accomplished by varying DSIF transmitter power from
200 W to 10 kW, then noting the spacecraft lock fre-
quencies while tuning from the bottom up and then tun-
mg from top down Uplnk exciter VCO best lock
frequency was 22013645 MHz These results were as
follows

DSIF transmitter 8/C lock $/C lock
power frequency tuning | frequency tuning

down, MHz up, MHz

10 kW 22 013648 22 013644

1kwW 22 013646 22 013641

200W 22 013645 22 013641

Two-way lock acquisition (DSIF to spacecraft to DSIF)
functioned successfully without any apparent difficulty
m all modes tested

Spacecraft transmitter was checked for spurious radha-
tion signals at signals down to —50 db below carmer
level No spurious signals were noted above the —30 db-
below-carrier level

Spacecraft receiver threshold was found to be —1490
dbm, with a screen room temperature of 69°F

One-way (spacecraft to DSIF) residual phase modula-
tions while locked to a strong signal (—100 dbm),
using various spacecraft modes of operation, were
checked and recorded for later use Simlar checks were
made of the one-way residual phase modulahon at the
best lock frequency while varymg the DSIF transmitter
power, and of the two-way residual phase modulation
while the spacecraft was locked to a strong signal
(—100 dbm)

Pull range of the spacecraft receiver was checked,
startng with the nominal best lock frequency and mov-
mg the DSIF trapsmitter frequency above and below
nommal while mamtaming lock The recewver held m
lock =1 kHz at the VCO frequency, or =96 k¥iz of the
transrmtted carmer The pull rate was approximately
4 Hz/s

All spacecraft and ground RF systems performed ac-
cordmg to specification

Telemeiry systems tests Usmg OSE 1 the screen room

to modulate the spacecraft, a telemetry bit error test was
conducted via RF hnk, at the GTS demodulator threshold
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Fig. 94. Block diagram of RF test link for design compatibility test

The GTS system threshold was 0.416 db below the calcu-
" lated theoretical threshold. Considering the effects of the
RF link plus the communications lines, the results ex-
ceeded expectations. The modulation index, using the
OSE data encoder as a source, did not vary between
exciters or ADC/PNG sets. The carrier suppression was
0.3 db less at 8! bits/s than at 33% bits/s. The modulation
index of the OSE was 4.1 =+0.1 db.

Polarity checks were made to determine the correct-
ness of the telemetry phase. Initially, the received telem-
etry was 180 deg out-of-phase, but operation of the GTS
phase-reversal switch corrected the situation, thereby
verifying the switch function.

All spacecraft and ground telemetry systems performed
according to specification.

Command systems test. The modulation indices were
verified by varying the DSIF transmitter power and
checking the resultant spacecraft receiver AGC, as fol-
lows:

gfg fgjf‘:;’;f: AGCno | AGC with
E modula- | modula- | Adb
e e tion, db tion, db
power dbm? ’
10 kW =120 —121.5 —1242 2.7
1kW —120 —121.5 —124.2 2.7
200 W —-120 —121.5 —124.0 25
10 kW —142 —142.7 —145.0 2.3

2RF attenuator setting.

The spacecraft receiver command threshold was de-
termined to be —143 dbm.

All spacecraft and ground command systems performed
according to specification.

Ranging system tests. The spacecraft/DSIF ranging
subsystem was exercised under four general configura-

tions. These were uplink ranging threshold, downlink
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ranging threshold, ranging acquisition varying uplink
power, and ranging acquisition varying downlink power.
The ranging acquisition was accomplished using expect-
ant signal level conditions. All spacecraft and ground
ranging systems functioned according to specification.

b. Verification compatibility test (VCT). Like the de-
sign compatibility test, this test consisted of a series of
subtests conducted between May 8-17, 1967. The verifica-
tion compatibility test constituted the final check by the
DSIF that the DSIF was compatible with the spacecraft in
its final flight configuration. The verification was made at
the spacecraft monitoring station, SCS 71, Cape Kennedy
(Fig. 95). For this purpose, an RF link was established
between SCS 71 and the spacecraft at various phases of
its progress from the assembly building to the launch pad.

The unmodulated spacecraft RF signal was first checked
for such properties as frequency stability, tuning range,
threshold signal levels, spectrum priority, false lock
points, etc. Telemetry, command, and ranging modula-
tions were then applied in succession and each individual
spectrum was verified for correct modulation character-
istics and correct spacecraft or DSIF response.

The subtests which constituted the VCT are sum-
marized in the paragraphs which follow.

RF tests. The following tests were made to verify
compatibility:

(1) Spurious radiation and false lock check. The spu-
rious radiation and threshold data obtained showed
that, with the exception of interference from
Surveyor testing and some Mariner Venus 67 test-
ing on the pad, no spurs were observed in any of
the modes tested. In addition, the downlink thresh-
olds were consistent for this station with and with-
out the parametric amplifier (—163 dbm and
—149 dbm, respectively). It was concluded that
there were no spurs in either exciter, and that the
jitter attributed to the auxiliary oscillator was not
greater than that normally experienced with the
DSIF test transmitter.
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Fig. 95. Control room at DSS 71, Cape Kennedy

(2) Tuning ranges. The tuning range of the spacecraft

receiver under strong signal conditions was found
to be in excess of the specified value of +65 kHz
about the best lock frequency of 2115.697440 MHz.

(8) Tuning rates. It was found that a rate of 100 Hz/s

could not be sustained below —135 dbm and
that even then the tuning range was reduced to
about 35 kHz. Tuning rates of 400 Hz/s could not
be tolerated below about —100 dbm.

(4) Best lock frequency. The best lock frequency was

measured by approaching the lock point from above
and below at 400 Hz/s to minimize the pushing
effect. The average value of two measurements
resulted in a best lock frequency of 2115.694024
MHz/s at 87.6°K, which was 5.822 kHz below the
nominal assigned operating frequency, 2115.699846
MHz/s. The best lock frequency supplied by the
Project was 2115.697440 MHz/s. The resulting
best lock frequency was considered to be within
tolerance when spacecraft temperature and experi-
mental procedures were considered.

(5) Thresholds. The spacecraft receiver threshold was

found to vary from —152 dbm at best lock fre-
quency to —135 dbm at the extreme of the tuning
range.

Command tests. The three tests made to verify com-
mand compatibility were carrier suppression, acquisition
time, and command acceptance and verification. Using

an average value for 8 X F, of 4 Hz, the uplink carrier
power at the spacecraft was progressively decreased and
the acquisition time noted in each case. Acquisition could
not be obtained below 140.8 dbm.

Ranging tests. The following tests were made to verify
ranging compatibility:

(1) The uplink ranging threshold with constant down-
link carrier power data compared very favorably
with the data obtained from the DCT run at
Goldstone. Comparative figures for uplink acquisi-
tion threshold were:

DSS 11, DCT: —132 dbm

DSS71, VCT: — 132 to —134 dbm

Experimental results agreed with analysis and
showed that the requirement for 16-db ratio of
ranging power to noise power should result in
range acquisition difficulty about —131 dbm.

(2) The comparative figures for downlink ranging
threshold with constant uplink carrier power.

DSS 11, DCT: —151 dbm
DSS 71, VCT: —151 dbm

(3) The transponder range delay. Test data showing
range delay for various spacecraft configurations
was compared with project measurements under
the same conditions. The differences varied from
—8 to —18 ns. Data from SCS 71 had a standard
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deviation of 15 ns, based on 1,000 samples of
range data A meamngful companson with the
GDSCC tests could not be made because they were
conducted on channel 14 and precise measurements
were not attempted

(4} The ranging code polanty tests established that
on this particular spacecraft the ranging code was
mverted

Telemetry Tests Proper polarity of telemetry signals
was verified to be correct with the receiver phase shfter
set at 302 5 for both 33% and 8% bats/s SCS 71 did not
have the capability of performng spectral density wave-
form measurements, however, the 4 X F, sidebands were
exammed by locking the DSS recewver to the sidebands
and noting narrow band AGC measurements The results
were as follows

(1) The 4 X F, stdebands at 33% bits/s were § db
below the carmer and were approximately =600
Hz from the carrer

(2) The 4 X F, sidebands at 8% bits/s were 6 db below
the carner and were approximately =150 Hz from
the carner

Threshold measurements were conducted by breakmg
GTS demodulator lock at expected threshold signal
levels, observing that the demodulator reacquired phase
and PN lock, as follows

(1) At 8% bats/s, exciter A locked at 1435 db
{2) At 33% bats/s, exciter B locked at 137 3 db

The signal level was varymg +1 db during threshold
tests The telemetry channel appeared normal Measured
DSS recewer threshold was —150 dbm As a result of
the telemetry tests, the followmg was concluded

(1) The telemetry polanty of Mariner Venus 67 space-
craft 1s 1dentical to the output of the DSIF test
transrmitter, when modulated by a GTS encoder
simulator This 15 also true for the spectral density
of the spacecraft telemetry signal

(2) Normal system performance 1s obtamed at thres-
hold

(3} The telemetry system of the Marmer Venus 67
spacecraft was compatible with the DSIF under
static conditions

4 DSN combwned systems tests The DSN project
engineer, or has delegated assistant, acted in the capacity
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of test conductor and coordmated all DSN combmed
systems tests from an operations console 1 the SFOF
Mariner Venus 67 Mission support area DSN elements
mvolved were the SFOF, GCF, and DSIF (for DSIF
station configuration, see Fig 96)

Test objectives The objechives of the DSN combined
systems tests (CSTs) were to

(1) Demonstrate the end-to-end operational status of
the DSN/Marmner Venus 67 telemetry and com-
mand systems, including previously checked-out
MRH and MRS

(2) Exercise the DSN/Manner Venus 67 TCD sys-
tems wath simulated spacecraft data

(3) Venfy the DSN readiness as a TDS element to
support Marimmer Venus 67 operations

b Requirements The participating personnel m these
tests were (1) DSS personnel required to operate the
equipment, plus a test conductor, {2) communications
personnel at the SFOF and DSS, plus communications
representatives to operate and evaluate the performance
of the GCF, and (3) SFOF operations personnel to
support the configured data system and a test coordnator
for the SFOF data system, located m the SFOF with the
test conductor Momtor area personnel were also present
to monitor and evaluate the mcoming data

The equipment requirements mmposed upon the DSS
were recerver subsystem, transmitter subsystem, test
transnutter, frequency and timing subsystem, FR 1200
recorder, FR-1400 recorder, GTS, RWV, TCP (with ms
clock), station displays (AGC/SPE)}, HSD mterface, and
teletype mterface

The GCF lne requirements were four TTY lmes, one
HSD hne, and one voice hne, each between the SFOF
and DSS (full duplex) The NASCOM teletype com-
munications processor (CP) system (mcluding the JPL
CP) was used and tested

The SFOF equpment and area requirements were
MMSA and computer I/0 equpment, DSN momtor area
and I/0 equpment, DSIF net control area, TPS phone
lime formatters, 7044/7094 computers m mode 2, mternal
teletype and OVCS nets

Software required were specified versions of the
Marmer Venus 67 TCP program and CP program, and
software for the 7044/7094 system Command messages,
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to simulate 2 reahstic maneuver command, were also
required

¢ Pretest achmites The DSIF coordmator, directing
the achivities of the DSS through the track net controller
(in haison with the test conductor, SFOF communications
chuef, and SFOF data system coordinator), ensured that
all teletype, HSD, and voice circuits were activated and
that data would flow through the system It was also
the responsibility of the DSIF coordmator to ensure that
a pretrack countdown on the MRH and a complete set
of diagnostics on the TCP were performed The respon-
sibilites for performance of segments of the prefhght
activiizes are presented m 1tem 1 of Table 27

d Test procedures and resulis The detailed test pro-
cedure for the DSN CSTs 1s shown 1z Table 27 Because
those activities histed under item 1 were considered to
be pretest activities, the data transmassion for actual test
purposes dhid not begm until 1tem 1 had been completed
under the cogmzance of the DSIF coordmator The test
conductor momtored the pretest activiies and took
command of the test starting at item 2 of the test
sequence of events (Table 27)

The results of the CSTs are presented 1 Table 28,
i chronological order As the tests progressed, opera-
tional procedures and personnel performance steadily
mproved Table 28 presents the DSS with which the
CSTs were performed, anomahes and problems encoun-
tered, and a statement as to whether test objectives were
met Tests were considered successful if (1) all the
objectives specified previcusly were met, and (2) any
anomahes oceurrng dunng the test could be defimtely
atiributed to hardware failure, not of a design nature,
or to operator failure, not of a procedural nature

5 DSIF operational verification tests A DSIF OVT
was conducted prior to Mariner V launch with each DSS
that was required for launch support The objectives of
the tests were as follows

(1) Demonstrate that the DSS mission-mdependent
and mussion-dependent procedures were (1) com-
patible with the hardware, and (2) adequate to
support the mssion 1 the acquisihon of data and
the transmussion of commands

(2) Demonstrate that the DSIF net control procedures,
both mission-independent and mssion-dependent,
were (1) compatible with the DSIF and GCF sys-
tems, and (2) adequate to support the mission i
the acqmsihon of data and the transmission of
commarnds
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{3) Determme that the DSIF operatonal mterfaces
with the GCF and SFOF were correct and adequate
to support the mission

(4) Demonstrate that the operational personnel were
adequately tramed to support the mission

The simulation of an actual rack was used to conduct
the tests All DSIF operahonal posthons and equipment
were included m the tests, mcluding the track chef
posihon, from wiach the tests were conducted The pro-
cedures of the Tracking Instruction Manual (TIM) were
used throughout the tests, and proper execution of the
procedures was the necessary requirement

Each test consisted of the following

(1) A standard pretrack precalibration conducted by
the DSS

(2) A standard pretrack data fransmssion test be-
tween the DSS and the SFOF

(3) Simulated one-way and two-way acqusitions
{4) Telemetry and tracking data transmission

(5) Simulated transmmssion of direct commands and
quantitative commands

(6) A standard post-track calibration

{7) Submuttal of a post-track report and data package

The dates and results of each OVT are presented m
Table 29 No OVT was conducted with DSS 12 or DSS 62
because neither station was requared for launch support

6. DSIF configuration vertfication tests A DSIF CVT
was conducted prior to Marmer V launch with each DSS
that was required for launch support The objectives of
the tests were as follows

(1) Venfy the configuration status of the DSS/Mariner
Venus 67 telemetry and command systems, melud-
g previously checked-out MRH

(2) Exercise the DSS/Marmer Venus 67 telemetry and
command ground data systems with simulated
spacecraft data

(3) Prove the DSS configuraton readmess to support
Marner Venus 67 operations

The configuration vernfication test was the final step 1n
the mplementation of the station to support the Marmer
Venus 67 Mission A simulated telemetry loop through
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the DSS RF system was established, the bit-error rate
checked, and the telemetry and command data trans-
mtted within the DSIF, allowng the venfication of the
enhre system

For the conduct of the tests, the stations were con-
fisured as shown m Fig 97 The tests were conducted
and controlled entirely at the DSS, with the results sent
to JPL/Pasadena The tests were conducted according
to the CVT sequence of events shown m Table 30

The results of the CVTs are tabulated i Table 31
All CVTs, mcluding those for the statons not tracking
for launch, were successfully completed prior to June 5

7. TDS operational readiness tests The TDS opera-
tional readmess tests (ORTS) conshtuted the final testing
required to venfy complete operational readmess of the
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TDS (including hardware, software, operational proce-
dures, and personnel within imterfacimg agencies) to
support project ORTs and the near-earth phase of the
Marmer V Mission Three TDS ORTs were planned
tracking, telemetry, and tracking and telemetry The tests
were conducted by the JPL/AFETR operations center
coordmator, n coordination with the DSN project engi-
neer, from Building AO, AFETR JPL/AFETR elected
not to conduct the trackmg ORT because the TDH had
been successfully proved m earhier missions and tests and
also because of its redundancy with the TDS tracking
and telemetry ORT

The TDS telemetry ORT was conducted on May 18,
mvolving the SFOF, Building AO, SCS 71, PSS 72, two
AFETR RISs, the Ascension MSFN USB site, Antigua
(Station 91), Pretona (Station 13), and Tel 4 The objec-
tive of this test was to ensure telemetry data were avail-
able in the proper formats at the required place and
tuime Furthermore, timng and sequencmg of TDS
operations were accurately evaluated through reahstic
simulation of conditions expected during the actual
launch operations The sequence of events shown m
Table 32 was followed This test was to exercise for the
first time the entire TDS near-earth phase telemetry
transmssion system The results of the test were success-
ful, as far as the processing of Tel 4, SCS 71, MSFN USB,
DSS 72, and Antigua data However, the RISs Twn
Falls and Coastal Crusader and Pretona had tape play-
back problems and the portion of the test mnvolving
those stahons was scheduled to be rerun on May 19

During the rerun, the RIS Coastal Crusader was
successful 1n transmuthing data to DSS 72, and 72 locked-
up on the data However, RIS Tuan Falls and Pretoria
(Station 13} still had problems These difficulties were
attributed to the sunulaton techmque of playing back
from a simulation tape which was not recorded on the
machine from whieh the tape was played, producmg
speed-lock problems The problem was corrected by
borrowing a Marmer encoder simulator from DSS 51
and recording simulation tapes on the machmes used for
playback The efforts were successful and both stations
were checked out and declared operationally ready by
May 29

On May 24, a TDS tracking and telemetry ORT was
performed All portions of TDS support for the near-
earth phase of the mission were exercised (equipment,
personnel, computer programs, and procedures) The
test also provided a data source for a Project/TDS com-
bmed operations test (COT), during which Project/TDS
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operational interfaces were given a trial run The launch
sequence of events (see Appendix A) was used

With regard to system performance, satisfactory results
were achieved with the followmng mmor problems

(1) The simulation problems from the downrange
stations, previously described, persisted because
the new simulation tapes were not on site at the
time of this test

(2) Mmor communications problems, mostly caused
by musaddressing of telemetry data, occurred
throughout the test

The TDS tracking and telemetry ORT did uncover
the following two salient orgamizational/procedural
problems

(1) Lack of understanding on the part of all concerned
on how the JPL/AFETR-SFOF interface should
work resulted m a breakdown of commumcations
between the two groups Lengthy discussions
following the test resulted m acceptance of a
philosophy where a TDS posihon 1 the SFOF
(SYSAD-staffed by a member of the DSN opera-
tions control group and advised by the DSN
project engmeer) coordnated all prelaunch TDS
system checkouts and, at T—60 mun m the count-
down, turmmed over an operational, checked-out
TDS to the Project

(2) The separation of the Project status and TDS
status funchions did not work, mamly because 1t
was a change from procedures followed on previous
launches As a result of the diwscussions described
previcusly, the TDS and Project status functions
were combmed after the T—60-mmn pont m the
countdown Pror to that time, the TDS status
function was combmed with the TDS checkout co-
ordmation, which became extmet at T—60 mn
when an operational TDS was tumed over to the
Project

The primary objective of the final TDS ORT was met
m that the combmned tracking and telemetry data acqur-
sition, transmission, and processmg system was verfied
to be operationally ready, Procedural problems, as
deserbed, prevented the achievement of all test objec-
tives for venfication of operational procedures However,
a second run of the test was not considered necessary
because workable procedures were developed durmeg,
and 1mmedhately following, the test
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V. TDS Flight Support
A General

This section describes the actual flight support pro-
vided by the TDS 1 areas of trackmg, telemetry, com-
mand, data transmission, and data processmg Major
problems which were experienced are also discussed No
attempt 15 made m this section fo compare actual support
with requirements, estimated coverages, and commat-
ments because this discussion 1s contamed 1n Section VI
The near-earth and deep space phases (through mid-
course maneuver) are, agam, treated separately

B Near-Earth Phase Support

1 Launch countdown Through the operational organ-
1zabion, described m Sections II and III, the TDS co-
ordmators conducted and completed all TDS items as
outlmed m Appendix A Mmus-count telemetry data flow
checks between SCS 71, Tel 4, and Antigua were rapidly
completed Therefore, SCS 71 was able to start recerving
and transmitting actual spacecraft data at T — 8 h, 20 nun,
as required This transmission was contmued by SCS 71
throughout the count Commumecations propagation diffi-
culties between DSS 72 and AFETR dowrnrange sites and
RISs dunng the minus —count data flow check were
expected and encountered However, conditions
mnproved, permitting completon of checks prior to
T — 60 mm The TDS was declared go at that time and
contmued m a go condihon thronghout launch There
were problems during this pertod m various portions
of the system wlich required TDS attention, evaluation,
and resolution

Throughout the countdown, the Camarvon FPQ-6
radar was considered m a RED condibion because of an
mtermittent traveling wave tube (TWT) m the second
RF amplifier of the transmmtter The system was also RED
for transtmitter klystron focus coil power supply and the
angle encoder power supply Smmce the problem was mter-
muttent, the radar remamed on-lme to provide support
on a best-obtamable basis

Both the FPQ-8 and FPS-16 radars at Bermuda failed
the mrtial slew checks with GSFC/AFETR The problem
was mantfested by an mtermittent data shnft m the a=m-
muth region between 193 and 217 deg This was deter-
mimed to be a 4101 computer software problem, causmg
computer flag minus zero to be set This problem was
remedied by operating the 4101 computer with the panty
override switch i the ON positton Subsequent slews
were satisfactory from both radars
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The FPS5-16 radar at Bermuda was RED during the
mmus count from 0339Z to 0335Z because of an eleva-
tion chgital data problem The coarse data word showed
all ones m the set condition Replacement of a module
corrected the situation

At T — 180 mm, the 3 18 radar at GBI was declared
not operationally ready (NOR) by AFETR because of a
problem 1n the electrical power system to the pedestal
Meanwhile, the 316 radar at Grand Bahama remamed
m a go condition The 318 radar was repawred at
T — 108 mm

The first RF propagahon forecast for T — 0 was re-
cewed at T — 360 min This report forecast a condition 3
for all downrange cuwcmts Radio frequency propagation
conditions are defined as follows Condition 5 excellent,
4 good, 3 farr, 2 unusable, 1 cwewmt out At T — 80,
the forecast for ciremts from RIS Tunn Falls was changed
to condibon 2 During the bwlt-m hold at T — 60, the
forecast for RIS Coastal Crusader circmits was changed
to condition 2

At T — 143 mun, the Grand Turk 7 18 radar failed its
slew checks and was declared NOR for approximately
30mm The problem was n the elevation encoder system
The radar was declared operatzonal at T — 50 min

The Bermuda FP5-16 was agamm RED at T — 84 mun
The GBI 8 16 was NOR at T — 62 min because of brush-
block assembly problems Both radars were GREEN
20 mn later

After resumimng the count at the end of the 50-mm
bult-in hold, all operations progressed normally untl
T ~— 30 mm, when the TAA-2 telemetry antenna at GBI
falled Failure was caused by a wet connector, resultmg
from a heavy ramstorm Loss of this resource was not
considered critical because of other overlapping coverage

Excessive nutabon (10 Hz) was noted when Tel 4 re-
cewvers were m-lock with the spacecraft telemetry durmg
the mmus count The level fluctuated to the extent that
it was unusable Tel 4 also reported that the S-band
signal strength at ther preamplfier was —115 dBm
durmg most of the mmnus count, as compared to —80
dBm when the recewvers reacquired the S-band signal
at T — 20 mmn

At approxmmately T — 10 mn, the TDS analyst m the

MOC recommended shppmg from launch plan 14F to
launch plan 14G This was based on several factors, all
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prvoting on the prevailing downrange propagation con-
ditions and mmproved coverage from DSS 72, DSS 51,
and RIS Tunn Falls The poor RF propagation conditions
expected at T — 0 on launch plan 14F were predicted to
mprove after 30 to 60 min and then to deteriorate agam
Moreover, launch plan 14F provided only smgle-station
coverage of certamn cyitical telemetry data, whereas re-
dundancy was gamed on launch plans 14G and 14H The
launch phase mission analyst concurred n the recom-
mendation, and the mission director extended the T—7
mm bult-in hold by 14 mm to shp to launch plan 14G

The RTCS operations went smoothly m the mmnus
count All stahic pomnts were transmmited and were ac-
ceptable The predict constants were received 1n a tmely
manner The launch azimuth was such that Antigua data
were prime for parking orbit computations There were
three sources of data for the actual transfer orbit (pre-
posigrade) computations Pretoria, Ascension, and RIS
Twrn Falls

Followmg the countdown, which included the 14-min
unscheduled buit-in hold, hftoff occurred a* 96 01 00 176
GMT, June 14, on an azmuth of 101 deg

2, Metnc coverage. Extensive metnc coverage was
provided by the AFETR and MSFN C-band radars, as
shown i Table 33 and Fig 98 It should be noted that
data coverage mtervals reflect that penod of time a site
tracked a signal and did not necessanly ndicate the
presence of high-quality data The same 1s even more
apphicable to telemetry coverages

Table 33 Launch vehicle metric coverage
intervals {C-band radar}

Station Actual interval, L + =
Cape Kennedy {1 16) 10265
KSC (1918) 12-365
PAFB (0 18) 15-480
GBI {318) 48~450
(3 16} 69467
GT {7 18) 199-510
BDA (FPQ 6) 282-642
ANT (91 18) 368-768
ASC {1218} 1232-1515
{1218} 12451474
RIS Twin Falls (FP5-14} 1414-1912
PRE {13 16) 1667-3046
3078-4967
CRO {FPQ 6} 23425178
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Fig 98 Launch vehicle metric actual coverage intervals (C-band radar)

3. Telemetry coverage

¢ Launch vehicle Launch vehicle telemetry data cov-
erage provided by AFETR and MSFN sites was as
shown 1n Table 34 and Fig 99 Note that AFETR telem-
etry aircraft obtamed data durmg the fight, this 1s further
explamed m Section VI AFETR, MSFN, and launch
vehicle personnel confirmed and reported all mark events
The nommal and actual mark event times are shown m
Table 35 All differences between nommal and actual
tumes were within tolerances Table 36 lists the GMT of
mark events as they were reported in near-real tume

b Spacecraft telemetry Extensive S-band spacecraft
telemetry coverage was provided by AFETR, MSFN,
and DSN sites, as shown m Table 37 and Fig 100 Also,
spacecraft data available via the Agena 98-kHz channel
were covered as shown m the launch vehicle telemetry
summary
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¢ Data transmussion and processing

Metric Uprange sites transmitted metnie data to the
RTCF mreal ime The RTCF used these data to compare
the actual parking orhit, IRV, SOPM, and JPL elements,
as well as the theorehezal transfer orbit, Carnarvon and
Tanaparive look angles and DSN predicts (based on the
theoretical transfer orbit) Table 38 contamns a log of
metnic operations reflecting activities at the RTCF and
between the RTCF, GSFC, and Bwldmg AQ SFOF
Table 39 lsts the orbital computations performed by the
RTCF and the source of data used m the OD

Because of poor RF propagation conditions, Ascension
and Pretornia metnie data were not transmmtted to the
RTCS 1n real time The RIS Tuan Falls metnc data were
not transmtted 1 real time because of a combmation of
propagation and shipboard communications patching
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problems In effect, the RTCS had no data for computa-
tion of the actual transfer and postposigrade orbits Since
no data were available, the RTCS was requested to

deviate from the standard sequence of events as reflected
m Table 88

Although the RTCS was not receiving C-band radar
metne data, DSS 51 trackmng data were avaiable, and

Table 34. Launch vehicle telemetry coverage
intervals (Agena hink VHF)

DSS 42 would acquire a few mmutes later and provide
additional tracking data In prelaunch planning meetings,
RTCS personnel had been mformed that DSS 42 would
be the first station to go to two-way track They were not
aware that DSS 51 had been mstructed to go two-way at
approxmmately L + 60 min This unfortunate communica-
tion deficiency led to further delays in the orbat deter-
rnation

When RTCS personnel observed DSS 51 tracking data
coded two-way, they thought this was an error and
watted for DSS 42 data Shortly, DSS 42 trackng data

Station Actual mnterval, L + s were recewved at the RTCS and the data were also coded
two-way The RTCS started usmg this data Unfortu-
Tel 2 0483 nately, DSS 42 personnel had misidentified thewr data, and
Tel 4 0-483 RTGS personnel spent approximately 40 mm attempting
Gl 18-525 to generate an orbit
BDA 237633
ANT 330773 Finally, the RTCS learned the correct situation, how-
AsC :;52:::::: ever, at that time, propagation conditions had mproved
RIS Coastaf Crusadar 7 and downrange sites were retransmitting ther C-band
PRE :6]?-2342 metric data The RTCS personnel contmued theiwr orbit
RIS Twin Falls ;4 B 06 computations, using Ascension, Pretonia, and Carnarvon
TAN ;;xng data, as shown in Tables 38 and 39 The RTCS then used
RO DSS 51 data and combmations of DSS 51/AFETR data
A‘:":’ | TAAS 0451407 to make additional computations However, when DSS 51
A: d:: 2 TAAS 0941501 data were used 1 the system, a good orbat fit could not
be obtamned It appeared to RTCS personnel] that DSS 51
STATION
TEL 2
TEL 4
GBIl
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Fig 99 Launch vehicle telemetry coverage intervals {Agena hnk VHF)
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Table 35 Mariner V mark event times {ime from launch)

Table 36 GMT of Mariner V mark events

L Actual
Merk Event Nomina ctua Source
time, s time, s
1 Atlas BECO 1284 128 67 | Cape Kennedy
2 | Atlos booster engine 1314 13157 [ Cape Kennedy
jethson
3 Start Agena secondary 2808 28172 | Cape Kennedy
fimer
4 Atlas SECO 2955 296 66 | Cape Kennedy
5 Start Agena primary 297 9 308 39 | Cape Kennedy
timer
-] Atlas VECO 3154 31775 | Cape Kennedy
7 Shroud separation 375 32006 | Cape Kennedy
8 Atlas/Agena 31%.5 32210 | Cope Kennedy
separahion
@ Agena first igmihion 3711 38162 | Cape Kennedy
38182 |BDA
10 Agena first cutoff 5144 52518
52432 | BDA
1 Agena second ignition 13200 132102 | ANT
132102 | ASC
132092 | RIS Coastal
Crusader
12 Agena second cutoff 14156 141532 | ASC
141542 | RIS Twm Falls
141542 | RIS Coastal
Crusader
13 Agene—S5/C separation | 15758 157672 | ASC
1576 82 RIS Twin Folls
14 Begin Agena yaw 15788 157992 | ASC
158072 | RIS Twin Falis
15 End Agena yaw 1587 8 158872 | ASC
1588 82 | RIS Twen Falls
16 Begin Agena posigrade 18758 187672 { PRE
1876 82 | RIS Twin Falls
187692 { TAN

was probably tracking a side lobe (Tables 40 and 41) This
1s supported by the fact that the SFOF fhight path analysis
and command (FPAC) group also had some difficulty m
convergmg on an orbit The RTCS and SFOF efforts
mn providing Venus encounter computations are further
defined 1 Table 41 and F1ig 101

The RTCS was considered to be prime untl L + 355,
at which time FPAC had sufficient confidence m the sev-
eral orbits generated As reflected in the data above, the
first good mappmng to planetary encounter was not avail-
able unt:l approximately L-+2 h
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Mark Time, s Source
Liftoff 06 01 00176 Cape Kennedy
1 06030885 Cape Kennedy
2 05031175 Cape Kennedy
3 06 05 41 90 Cape Kennedy
4 06 05 56 84 Cape Kennedy
5 Qs 06 08 57 Cape Kennedy
4] 06061793 Cape Kennedy
7 06 06 20 24 Cape Kennedy
8 06 06 22 28 Cape Kennedy
Q 046 07 21 80 Cope Kennedy
0507 220 BDA
10 06 09 4534 Cape Kennedy
0509445 BDA
n 0623012 ANT
0523012 ASC
0623011 RIS Coostal Crusader
12 D524 355 ASC
0624356 RIS Twin Falls
0624356 RIS Coasfal Crusader
13 0627169 ASC
0627170 RIS Twin Falls
14 0627 201 ASC
0627209 RIS Twin Falls
15 0627289 ASC
0527290 RIS Twin Falls
1 0632169 PRE
0632170 RIS Twin Falls
0632171 TAN

4 Telemetry data

a Launch vehicle Contmuous launch vehicle telem-
etry data were transmmtted t0 user areas 1 resl tune
through Antigua LOS The submarme cable was used
with less than good results The data on VCOs 15
and 16 were quite noisy (spikes), resultmg 1n continuous
short dropouts 1 the data Real-time velccity meter and
chamber pressure data were transmitted by downrange
sttes (Ascension, RISs Twin Falls and Coastal Crusader)
to user areas, as reflected 1 Table 42 The MSEN station
at Tananarive also provided velocity meter mformahon
dunng the posigrade maneuver

b Spacecraft telemetry DSS T transmitted spacecraft
data to Buillding AO and the SFOF m real time through-
out the mius count At hftoff, the recerved signal strength
was —99 dbm SCS 71 contmued recerving and trans-
mthng data through L + 7 mm At thus bme, the signal
level was —150 dbm, at 06 08 09 GMT, SCS 71 switched
to Antigua data, which were bemg transmitted to SCS 71
m real time via the submanne cable Antgua was usmg
the Agena channel F, 98 kiz, as the source of spacecraft
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telemetry data Transmission continued unbl Antigua
LOS Antigua data were receved m good condition, but
were mverted (data bar) No change i the GTS polanty
was requested, because mverted data caused no sigmfi-
cant difficulties Tel 4, channel F, data were available
real time at SCS 71 and were of excellent quality This

Table 37. Spacecraft telemetry coverage
intervals (S-band)

data stream could have been used for real-hme transmus-
sion of 8CS 71 had LOS before AOS by Antigua Tel 4
S-band data were also available at SCS 71 m real time

DSS 72 recewved the IRV at L + 15 min, 30 s The
station acquired the spacecraft signal at L 4+ 22 mm, 14 s
Signal strength was —126 dbm DSS 72 processed and
transmutted the received data to Buldmg AO and the
SFOF m real time MSFN Ascension USB data were
transmtted to DSS 72 and were available :f VS8 72 had
lost track At L -- 26 mn, all S-band sites at Ascension
reported an unexpected LOS Although DSS 72 did not
reacqurre, the MSFN USB site was back on track 1 about
10 s DSS T2 swatched to thus source of data and continued
to transmut data to the SFOF and Building AQ wia tele-
type and HSD circuats until the MSFN USB LOS at
L+ 27 mm, 95

Shortly after 1LOS, DSS 72 was ready to receive
AFETR’s near-real-time playback of RIS Twan Falls data
However, poor propagation conditions prevented data
transmission at that time Data from RIS Twin Falls were
transmtted to the SFOF via DSS 72 at about L + 2 h,
40 mm The %-speed playback contmued until approx-
mately L + 3 h, 4 min

At L + 28 mun, DSS 51 acquired the spacecraft signal
and had demodulator lock at I +28 min, 45 s Real-time

[
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Fig 100. Spacecraft telemetry coverage intervals (S-band)
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RIS TWIN FALLS
Dss 42
DSs 41
COMPOSITE ]
! 1 1
[} 400 1200 1800
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Table 38 RTCS operations log

Real time Occurrences Real ime Oceurrences
00 15 Stahic point 3, raders 7 18, 91 18, 12 18, 13 16, and RIS 07 30 RIS Twin Falls and 12 18 replay completed, mcluding deci-
Twin falls to Building AQ and GSFC operable mal to Bullding AQ
0034 Quick brown fox lest message from RIS Twin Falls 3X 07 43 Replay 13 16 completed, including to Building AQ
te 5X 08 05 Transmut preposigrade transfer orbif based on station
o 57 Static points completed with 018, 318 and 19 18 12713 recursive
D2 18 JPL and RTCS uvsed RIS Twin Falls data ot %4 speed IRV, SOPM, elements to Building AQ
without problems RIS final posstion
02 35 Static point 3 from 91 18 to Building AO oclal A, RIS Twm Falls
0311 GSFC computer confirms accepted RIS Twin Falls at 15 B, 0624 34-Z
speed, theorehical trajectory to GSFC rough during C, 3deg592'S
switchover, radars 115, 19 18, and 3 18 operable D, 1deg481'E
03 40 Stohic point 3 CRO Bwilding AQ E 25
0512 Yerbal DSN predicls received F, 026
06 01 {T—0} | First mohen 06001 DO 176Z, 101 1-deg flight azimuth G, 04062/brn®
19 18 octal to GSFC H, nene
318 octal to GSFC
clatio 0814 Transmit preposigrode transfer orbit based on 12/13
467 18 decimal to Building AO Jnel to Bulding AO
&7 16 passive role planelary map fo Buiiding
7 18 octal to GSFC deamal to Building AC 08 24 Transmit postposigrade transfer orbit based on CRO re-
91 18 octal to GSFC, decimal fo Building AO cursive, |RY elements, SOPM to Building AD
06 14 Transmit parking orbit 08B 27 Transmit postposigrade fransfer orbit planetary map to
IRY to RIS Twin Folls, Coastal Crusader, Bulding AO, Bwilding AO, based on CRC
AFETR 12, 13, arnd DSS 72 08 33 Transmit preposigrade transfer orbut I-molnx $o Bullding
SCPM to Buillding AQ AO, based on 12/13
Ell ts to Building AC
06 28 TANE!":::: ch;le':.l "9 08 36 Transmit postposigrade fransfer orbut I-matrix to Building
06 45 CRC look angles AQ, based on CRO
Transmit parking orbit Qg 38 Complete replay of CRO decimol dula to Building AC
BSN 72 predicts to Building AQ 09 05 Transmit prepesigrade transfer orbit IRV elements, SOPM
DSN 51 predicts o Building AO to Building AQ, based on DSS 51
D3N 42 predicls to Building A 09 i8 Transmit preposigrade transfer orbit DSS 51, 42 and 41
06 45 CRO AOS decimal fo Building AO to Burlding AO, based on 12/13, special JPL request
DSN 42 format 15, 3 way, unable to compute
09 35 Transmit preposigrade transfer orbit planetary map to
DSN 51 format 13, 2-way data sahsfactory
Building AQ, based on 51, P/O recursive deleted per
Hems delayed, no data for preposigrade transfer orbit ™ s
JPL requests delehien of preposigrade transfer orbnt DSS reques
51, 42, and 41 predicls 09 41 Transmit preposigrade transfer orbit planetary map to
CRO lock angles deleted, as no dala available for com- Building AO, based on 13/51, special JPL request
putahion 09 54 Released from test support
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Table 39, Actual AFETR RTCS support

Actual, L + min Computahion Source
13 Actual /0O, IRY, SOPM, JPL elements 21138
20 Thearetical transfer arbit—IRY, SOPM, and JPL elements
27 CRO, and TAN look angles
34 DSN predicts buased on theorehical transfer orbit
124 Preposigrade transfer orbit, IRY, SOPM, and JPL elements 12 18 and 13 16 [recursive)
133 Preposigrade transfer orbut, planetary map 12 18 and 13 16 [recursive}
143 Postposigrade transfer arbit, IRV, elements, and SOPM CRO {recursive)
147 Postposigrade, planetary map CRO (recursive)
153 Preposigrade | matrix 12 18 and 13 16 {recursive}
156 Postposigrade | matrix CRO (recursive)
173 AFETR selected as prime computer
185 Preposigrade transfer orbit, IRV, SOPM, and JPL elements DsS§ 51
195 AFETR computer status returned 16 normal
197 DSN predicts for DSS 41, 42, and 51 1218 and 13 16
211 Freposigrade transfer orbit, IRY, SOPM, and JPL elements DS5 51 and 1316
215 Preposigrade transfer orbst, planetary map DS§S 51
221 Preposigrade transfer orbit, planetary map DSS 51 ond 13 16
Table 40. RTCS orbit generation also transmitted to Buildmg AQO wvia the eight special
100-word/mm teletype errcuits There were no sigmficant
Time of problems m the TDS telemetry support durimg the near-
Ot Epoch, GMT | O™ Data earth phase other than the previously discussed com-
P“:::;“' source mumecation difficulties resulting from poor propagation
conditions
Agena/$/C parking orbit 0610048 | 0613 | AnT
Transfer orbif* based on 0624371 | 0617 | ANT 5 Communications The NASCOM network provided
actual parking orbit and 26 teletype, 11 voice, and 6 HSD circuits to the DSN
nominal second burn and 9 teletype, 6 voice, and 1 HSD cirewmt to the MSFN
Aclual transfer orbnt 0629 509 08B 05 | PRE/ASC m support of the early portion of the mission Circuit
{from Agena) 07 15 101 0% 03 D58 51
0715101 | 0930 | PRE/DSS 51 assignments are shown 1n Table 43
P"f:‘c’:,’;?';’fé 2:::“ orbt oeds17e | o82l ) CRO In addition, eight 100-word/min simplex teletype cir-
cmts were provided for backfeed of data from the SFOF
*RFCS generated predicts from this orbit to Building AO One 60-word/min teletype cwremt was

telemetry and tracking data were transmitted to Build-
mg AO and the SFOF DSS 51 went to two-way tracking
at L + 61 mm

DSS 42 acquired the spacecraft at L + 52 min, 27 s,
marking the end of the near-earth phase

All data recewved at the SFOF were processed and dis-
played m real time SFOF-processed telemetry data were
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furmished for the transmussion of telemetry data from JPL
to Stanford

Because of the cniticality of the DSS 51 site, one tele-
type and one voice creuit were called up through
AFETR facilities to serve as backup These circuits were
to be routed through Pretoria and Ascension to Goddard
via Comsat or via commumcahions control at Cape
Kennedy The vowce circwit was not available durmg the
mission because of an antenna shortage at Ascension,
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Table 41 Venus encounter computation

Time of
Data compu- Encounter hime and
Facdity sourCce tation, Doy B*, km B+T, km B+R, km date, GMT
GMT
SFOF 51 07 41 00 165 8,608 983 722,810 360 467,644 180 Nev 1,01 58434
RICS 12713 | 0B Q500 165 97,853 897 79,224 786 52435342 Oct 19,09 05:30 8
SFOF 51 08 42 00 165 553,321 700 452429 880 —318,546 850 Oct 15,1557 366
SFOF 51 08 56 00 165 92,462 993 63,398 130 — 67305878 Oct 19,02 27356 0
RTCS 51 09 03 00 165 133,687 420 128,488 290 — 36,956 169 Oct17,1639183
RTCS 13/51 | 093000 165 107,348 800 104,587 210 224,192 506 Oct 19,22 14527
SFOF 42 10 08 00 165 103,665 060 86,031 496 — 57,836 193 Oct19,0632286
LAMCI SFOF 23 51 00 169 104,447 01 81,483 270 — 65,342 59 Oct 19,03 53:14 9
B s the vector from center of Yanys to the incoming asymp of the h hyperbole R S ond T form an orthogonal coordinale system of Venur B* R and B+ T
dqual the preducts of mognitude of the two vectors X the cosine of angle betwean them
TRAJECTORY
PLANE
TRAJECTORY
S
32 deg FOR INCOMING
MARINER ASYMPTOTE
R
Table 42. Real-time transmission of lounch Table 43 Communications circuit assignments
vehicle data
Station TTY circunts Voice cireuits HSD cirewits
RIS stations
Evont AsC coustal DsS 41 : } :
Twan Falls D35 42
Crusadar Dss 51 4 1 1
DSs &1 4 1 1
Transfer VM number X - b4 5C5 71 3 1 1
Second burn gnihion X - X DS$S 72 4 ! 1
Chamber pressure b4 - X AFETR/Building AQ 3 5 o
Shutdown X X X BDA 2 3 1
Tarloff X X X TAN 1 1 -
YM read out X X X CRO 2 1 -
RICE 4 1 -
however, the normal voice circuits through London held
WEVEL, L€ 1o gh Problems encountered early m the mmus count were
up unusually well and no backup path was required The as follows
teletype ewrcuit was available for backup to DSS 51 but
was not used because of the exceptional quahty of the (1) The London 418 system had to be switched because
circuits via London and Tanguers of a loss of power while gomg from commercal to
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SFOF (51) 085600 165

SFOF (42} 10080 165

\ SFOF (51) 034200 1565

PREMIDCOURSE AIMING POINT

VENUS \.‘v\ms (51) GP0300 165

RTCS 13/51 09300 165

RTCS 12/13 080500 165

SFOF {51) 074100 !65—\

Fig 101. Plot of key data in Table 41

diesel power This caused an outage of approxi-
mately 4 min

(2) JPL messages in the AA mode outhound to the JPL
sites were mtermittently closed out The location of
this problem was not pmpomted until after launch
An operating procedure was devised to clear this
condition when 1t occurred, and the problem did
not mterfere with mission progress The problem
was found to be originating from the JPL CP sys-
tem This dufficulty was subsequently cleared

As a precauhonary measure, TTY crcuits were pro-
vided around the CP from the prime sites to permt
mstant alternate paths m case of a CP failure

Special NASCOM network circmit coverage was mmple-
mented with commeraal carmers and switchmg centers
atL—2h
C. Deep Space Phase Support

1. Sumunary of critical periods

a Fust DSIF AOS through acquisition-of-Canopus by
spacecraft ‘The AOS of the spacecraft signal by the DSIF
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was accomplished on schedule by DSS 42 on Day 165 at
06 53 05 GMT DSS 42 went two-way at 07 03 00, wath-
out problems DSS 41 tracked one-way from 06 48 to
12 11 as a backup to DSS 42 Successful two-way trans-
fers were completed between DSS 42 and DSS 61, and
between DSS 61 and DSS 11 Two DC-V21 commands
were transmitted successfully during the DSS 11 first pass
at 00 30 and 00 34 on Day 166, and the spacecraft ac-
quired Canopus at 01 10 No failures or anomahes were
noted during this phase

The GCF provided a standard configuration of one
vorce, one HSD, and four teletype Lines to each station
Special engineermg personnel coverage was also provided
No significant farlures or anomalies were expenenced

b Midcourse maneuver The following commands were
transmutted successfully by DSS 11 at the times indicated
on Days 170 and 171, pass 6

QC-VI-1 at 201800
QC-VI-2 at 202300
DC-V1-3 at 2028 00
DC-V29 at 20 88 00
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DC-Vid at 20 45 00
DC-V27 at 21 23 57
DC-V2l at 9233315
DCV2l at 00 2500
DC-V2l at 01 1750
QC-VI-1 at 021900
QC-VL2 at 02 2400
QC-V18 at 02 29 00
QC-V-9 at 028900

DSS 61 tracked two-way prior to the command sequence
and was backed up by DSS 62 tracking one-way DSS 61
tracked unt1l 20 34, DSS 62 tracked until 20 49, therefore
overlapping coverage was provided for the first five com-
mands of the sequence

DSS 42 acquired at 23 49 The track was termmated at
01 27 because of failure of the second maser DSS 41,
switching from the backup to the pmime role, acquired
at 01 44 Therefore, overlapping coverage was also pro-
vided for the last s1x commands of the sequence

Backup coverage to DSS 11 was provided by DSS 14
from 18 25to 03 00 At 00 06, the recerved signal strength
expertenced a rapid increase of 3 db and then slowly
decreased to normal The anomaly did not recur and
could not be reproduced No other anomaly or failure
occurred during the mideourse phase

The standard GCF lmme configuration was provided to
each of the prmme stations durmg the midcourse phase
Special engmeering personnel coverage was provided on
the Goldstone lines No significant anomalies or failures
were experienced

The SFOF was 1n the same configuration as for launch
All operations were performed without problems

¢ Fust use of lunar ranging The Mark I lunar ranging
system was first used by DSS 61 on Pass 7, Day 171
Ranging modulation was apphed at 11 32 58 GMT and
the first range code was acquired at 12 10 GMT When
ranging modulation was activated, the spacecraft re-
cewved signal strength mereased 3 db No explanation for
this anomaly has been found No other problems were
encountered

The Mark I ranging data were not immediately pro-
cessed by the SFOF DPS hecause of program problems
These problems were elimimated within 24 h
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2 Logs In Table 44 appears a log of all sigmficant
DSN events m the Mariner V mission (and the Marmer IV
mission after Mermer Vlaunch) The log 1s chronologieal,
ordered by station pass number, with Marmer IV passes
mserted at appropriate pomts i time (see Table 44)

The followng mformation 1s contamed 1 the log

(1) Pass number Pass 1 started with the first acquusi-
tion by the Austrahan tracking stations, DSS 41 and
DSS 42, and ended with the Goldstone {DSS 11)
track

(2) Station numerical identification of DSIF tracking
station

(8) Day of Year Day 001 equals January 1, 1967
{4) Acquisition tume and end of track time, CMT

(5) Average recewved signal strength (m dbm), a time
average of hourly readings taken durmmg the track

(6) DSN performance the followmg three percentage
values which provide mdicators to the real-time
performance of the various DSN systems,

{a) Teletype telemetry For a given station pass,
this percentage 1s the total number of errorless
telemetry frames received over teletype at tele-
type page printers m the SFOF, dwvided by
the maximum possible number of frames This
figure provided a performance mndex for the
GTS, TCP, and GCF (including CPs)

(b) HSD telemetry For a given station pass, this
percentage 1s the total number of errorless
telemetry frames printed on a 38070 HSD
prmter m the SFOF, divided by the maximum
possible number of frames This figure provides
a performance mdex for the GTS, TCP, GCF
(HSD Iines only), and the SFOF DPS

{c) Teletype tracking For a given station pass, this
percentage 1s the total number of errorless
tracking data samples (lines) printed on a tele-
type page printer m the SFOF, divided by the
maxmum possible number of good samples
The maxmum possible number 15 dictated by
the periods when the receiver was m lock This
figure provides an mdex to the performance of
the TDH and GCF (mcluding CPs)
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Table 44 Mariner Venus 67 D5N log

Avarage DSN performance, %
Day, Acquisi- | End of received
Pass | DSS GMT tion, track, signal Failures and anomalies Configuration Significant events
OMT | GMT | level | rry mim|vry TR | HSD TLM
dbm
1 42 | 165 06 53 11:20 167.0 9500 67 40 N/A —_ Dss 2-way —_
GCF  Standard
SFOF  Mode 2
41 165 08:18 12111 1071 99 35 7638 NSA — DSS 1-way _
GCF  Standard
SFOF  Mode 2
41 165 1113 20:22 1154 84 82 8085 N/A —_ D55 2-way —_
GCF Standard
SFOF  Mode 2
11 | 165/ | 1852 | 0438 —127 9233 | 9222 N/A - DSS  2-way DC-V21 transmitted at 00 30
166 GCF  Standard | DC V21 tronsmitted at 00 34
SFOF  Mode 2
2 42 165/ 23,52 11 54 —126 91 8% B85 5¢ N/A — #L:X] 2-woay Canopus acquired at 01 10 GMT
166 GCF  Standard
SFOF  Mode 2
61 146 1113 20 38 —127 5172 94 57 N/A GCF  JPL CP failed re DSs 2-way —_
{retrans- peatedly during poss,| GCF  Standerd
mission) problem attributed fo | SFOF  Mode 2
program praoblem
Program modified
on Day 167
1 166/ | 18:37 04 50 —1313 97 41 94 50 N/A - DSS 2.way -
167 GCF  Standard
SFOF  Mode 2
3 42 166/ 23 58 11:56 —1313 9874 @6 52 N/A GCF HSDL to DSS 42 DSS 2 way -
167 down from 07 03 to GCF  Standard
07:24; unknown SFOF  Mode 3

cavse, 21 min loss of
HSD
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Table 44 (contd}

Average DSN porfermance, %
Day, Acquisi- | End of received
Pass | DSS GMT tion, hack, signal Foilures and anomalies Configuration Significant avents
SMT | oMT fevel, | rry Tum| 7TV K | HSD LM
dhm
61 167 11:09 20 46 —13023 7859 817% N/A DSIF: At 14 41, 7 receiver DSS 2-way —_—
signal strength grad- | GCF Standord
vally dropped from SFOF  Mode 3
—131 4 dbm to
—140 3 dbm
Signal increased to
—1303 by 1507,
anomaly could not be
reproduced under
test conditioning or
on later passes
GCF: GSFC CP down from
144210 1610 CP —
was bypassed at
1530 48 min real
time TTY data loss
DSIF  TCP-A would not
transmit AGC data, —
TCP 8 uvsed, problem
repaired ofter pass
n 167/ | 18:32 04:46 134 4 7358 9530 NfA GCF: JPL CP failure at DSS 2-way —
148 20 28 Dota restored | GCF Stondard
by bypassing CP at SFOF  Mode 2
20 58, distorhon on
one TTY TLM line,
lines switched during
poss —_
DSIF: VCP failure resulted tn
3-h loss of daota on
log tape, no real-
time logs
4 42 | 167/ | 2356 11:53 1345 7506 9509 N/A —_ DS§S 2-way -
148 GCF  Standard
SFOF  Mode 3
61 168 1102 20 41 1331 94 96 91 40 N/A —_ DSS 2 woy -
GCF Standard
SFOF  Mode 3
11 168/ | 1829 04 45 1362 97 37 9903 N/A —_ DSS 2-way —_
169 GCF  Standard
SFOF  Mode 2
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Table 44 (contd)

Avorage
DSN parf %
Day, | Acavisl- | End of | rocaived periarmance,
Pass | DSS GMT tion, track, signal Failures and anomalies Configuration Significant events
GMT | GMT & level | yryvyum [Ty Tk | HsD TLm
dbm
5 42 | 148/ | 23,53 11149 1364 97 66 2565 N/A DSIF: Maser 1 failed prior | DSS  2-way
169 to pass, maser 2 ysed | GCF  Standord
without problem SFOF  Mode 3
81 169 10 57 20 36 1369 88 94 9392 NfA —_ DSS  2.way
GCF  Standard
SFOF  Mode 3
1 169/ | 18:25 04:42 —1387 9918 9273 N/A —_ DSS  2-way
170 GCF  Standard
SFOF Mode 2
é 42 | 169/ | 23s2 11:46 —1380 93 3¢ 84 50 N/A DSIF:  Pass interrupted three | DSS 2-way
170 times for total of 32 GCF  Standard
min for moser checks SFOF Mode 3
61 170 11:00 20:34 —1392 95 57 93 50 N/A —_ DS§  2-way DSS 62 stmultanecusly tracked from 10:51 to
GCF  Standard 20 49 as a DSIF premideourse backup
SFOF Mode 2
1| wof| 1823 04,38 1407 9819 9627 N/A DSIF At 00 06, received DSS  2-woy Transmitted following commands:
171 signel strength ex- GCF  Standard
perienced a rapid SFOF Mode 2 QC-V1-1 ot 20:18 00

increase of 3 db and
then decreased to
normal, anomaly
could not be
reproduced

QC-V1-2 at 20:23 00
DC-¥1-3 at 20 28:00
DC-V29 at 20:38 00
DC-Y14 at 20 48:00
DC-V27 at 21:22:57
DC-Y21 at 23 3315
DC-Y21 at 0052500
DC-V21 at 01:17:50
QC-V1.1 at 02:19:00
QC-V1-2 at 02:24:00
QC-V1-3 at 02 29 00
QC-V-9 at 02 3900

DSS 14 tracked as
BU to DSS 11
from 18:25-
03:00
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Table 44 (contd)
Average DSN performance, %
Day, Acquisi- | End of received
Pass | DS5 GMT tion, track, signal Failures and anomalies Configuration Significant events
omr GMT level, TIY TLM [ TTY TK | HSD TLM
dbm
7 42 | 170/ | 23.49 01.27 —1397 9568 96 94 N/A DSIF  Track cut short due te | DSS 2-way -
171 failure of second GCF  Standard
maser SFOF  Mode 2
41 171 01 44 1115 —1401 94 90 85608 N/A — Dss 2-way —_
GCF  Standard
SFOF  Mode 2 -
41 171 10:50 2030 -1393 9627 8918 N/A DSIF: S/C AGC increased 3 | 0SS Lunar
db when ranging ranging
modulation was GCF  Stondard
turned on SFOF  Mode 2 —_
11 171/ | 1958 04:35 —140¢& 97 20 9331 89 02 —_— DSss Lunar
172 ranging
GCF  Standard
SFOF  Mode 2




(7) Failures and anomalies All farlures which sigmfi-

(8)

cantly mterrupted the flow of real-me tracking or
telemetry data to the Project, or resulted m a
permanent loss of spacecraft data, are lsted by
facility (DSIF, GCF, and SFOF) Any anomales m
the system performance with a potential jeopardy
10 operations are also hsted

Configuration A general configuration 1s listed for
the tracking DSS, the GCF, and the SFOF If more
than one configurabion was used during a pass, the
most complex configuration 1s listed, as follows

(a) DSS
One-way recerve only
Two-way transmif and receive

Rangmng transmt with rangmg modulation on
and receive

Pioneer a special one-way configurahon at
DSS 51 ongmally devised for the Pioneer Proj-
ect which improves threshold conditions by
removing the diplexer and using a 3-Hz band-
width

Table 45 Launch vehicle tracking coverage
intervals {C-band radar)

Required intervals of class [ coverage®

Continvous coverage from Lio T -+ 604 s
Any conhinuous 60 s between T+ 1415 s and T - 1875
Any conhnuous 60 s after T - 1882 s

Expeacted and aclual intervals of coverage®

Station Expected interval, s Actual interval, s
Cape {1 16} 10-265
KSC (19 18) 18-390 12-365
PAFB (0 18) 20=-445 15-480
GBI {3 18) 104—429 48-450

69467
GT (7 18) 221--593 199-610
BBA (FPQ-6) 290-562 282-642
ANT {91 18} 390-755 368768
ASC (12 18} 11801590 1232~1515
(12 16) 1245-1474
RIS Twin Falls {FPS-16) 13502040 1414-1912
PRE {13 16) 1610 1667-3046
3078-4967
CROQ (FPQ-6) 23905130 23425178

%Based oo neminal mark times
bBased on 101 deg lavnch szimuth
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Record only no data transmission to the SFOF

XX/YY MMSA DSS XX RF system and an-
tenna used, PSS YY GTS and TCP used

(b} GCF
Standard one voice, one HSD, and four tele-

type lines

XX/YY MMSA one voice and two teletype
lines to DSS XX, two teletype and one HSD
Imme to DSS YY, one teletype lme between
DSS XX and DSS YY, voice hne bridged from
DSS XX to DSS YY

SFOF

Mode 3 7044 only, with MMSA and massion-
mdependent areas (DPS, track, commumnca-
tions, and momtor)

Mode 2 7044 and 7094, with the areas in the
paragraph above plus an FPAA

No DPS no computers, but MMSA, track,
communications, and momtor areas

(0

{9) Sigmificant events commands transmitted, mission
mlestones, or DSN milestones

Vi. TDS Performance Evaluation

A General

In tlus sechon, Project reguirements, TDS plans, com-
mitments, and actual performance are compared to pro-
vide quantitabive and qualitative comments about TDS
performance Certam elements may exhibit less than
expected performance, however, failure of a subsystem
does not necessanly mean that the TDS failed to meet
commtiments, because a reasonable degree of redundancy
was planned imto the operations Of prnimary concern was
the determmation of how well the overall TDS did m
meeting commitments and requirements

B Evaluahion of TDS Performance, Near-Earth Phase

Figure 102 shows the location of TDS supporting sites
m relation to the actual fight azimuth and Jocation and
tune of major mark events which are generally associated
with class I TDA requirements m the near-earth phase
This figure 15 an aid to relating and visuahzing the mfor-
mation contained m the tables, figures, and commitments
which are presented 1n the pages which follow

1 Metnic system performance evaluation. Tables 45
and 46 and Figs 103-105 show the metric requirements,
expected coverages, and actual coverages Composite
metric coverage 15 Hlustrated mn Fig 106
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In general, all stations obtamed and recorded metric
data m excess of the estinated coverages Except for a
412-s gap m metric data between Antigua and Ascension
view, confinuous radar tracking of the launch veliele

Table 46 Radar coverage

was provided during the near-earth phase This gap was
expected and was nommal Coverage exceeded the
Project’s class 1 and class II requirements The data
quahty was good, providing accurate mformation for
acquisthhon and OD purposes

Although the Camnarvon radar was RED at launch and

A0S, GMT LOS, GMT Total could not be commutted, 1t provided excellent support
Station| Redar track, s Dafficulties wath this radar did not pose a serious problem
Pradicted | Adual | Predicted | Aclual to the TDS smnce Pretona and Carnarvon provided re-
BDA |FPQ-6 | 060550 |060542| 051022 | 0611 42| 360 dundant coverage of postposigrade tracking requirements
BDA® |FPS-16 - - - - - during the early part of the launch period
CrRO |FPQ 6 | 064136 (064142 071900 |07 258 18| 2568
eBackup only RTCS activities were nomnal up through computation
of the theoretical transfer orbit based on conditions of
STATION RADAR
- Sl e
KENINEDY _ 265
KENNEDY 19 18 JINHHN (I BN 37
SPACE CENTER 7///// /////% 365

: I e

PATRICK AFB 018

04 w
GRAND BAHAMA 3 18

IR/ S

* 428

» N
N < . .
GRAND BAHAMA 3 14
&9 467
220 * * . 591
GRAND TURK 718
199 510
- ¢ 734
ANTIGUA 9118
o IR '
l , l ' - . 734
COMPOSITE ;
768
I j ! } 1 1 1 I
0 100 200 300 400 500 400 700 800
ESTIMATED A/B TRACK TIME FROM LAUNCH, s
|]|[|]|]]m[ ESTIMATED SKIN TRACK
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Fig 104 Mariner V AFETR downrange radar coverage

the actual parking orbit and nommal second bum
Table 47 lists the nommal and actual times of the vanous
computations and reflects the delays resultmg from the
lack of real-time metric data

The TDS did not meet requirements for real-time
transmission of post-Agena second-bum metnc data Sub-
sequently, the TDS did not meet the Project’s requirement
for early determination of the actual transfer orbit, 1e,
by L + 1h This early defimtion of the transfer orbit was
of prime 1mportance because 1t provided mformation for
determnng 1f there was a need for a very early space-
craft course correction maneuver Smce LV performance
was such that the spacecraft was injected mto a very
nominal transfer orbit, the delays produced little or no
lasting effects However, the situation had the pctential
for producing very serious consequences, and, for this
reason, the TDS was obhgated to take action to avoid
symlar circumstances m the future
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Prelaunch tests and past experience mdicated a igh
probability of radio commumecations difficulties with
downrange RIS and sites because of the location of the
termmator mn the South Atlantic area at the tume of
launch The anticipation of this problem by the TDS
prompted the requests for DSS 72 circuits through the
Comsat, for backup circuits to DSS 51, and for special
coverage of these circmits The previously descnibed m-
stances of patchmg and data dentification errors, plus
poor coordmnation, further compounded the effects and
sertousness of this problem

Concerning the problem with the RIS Tuan Falls,
postflight reviews pownted out that the ship actually had
good commumcations with Cape Kennedy durng its
tracking pass However, because of the patching error,
the ship’s navigational data which were used to remove
ship motion from the trackng data were transmutted to
the RTCS mstead of the metiic data The problem was
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Table 47 Nomunal vs actyal AFETR RTCS support

Nomingl, L 4+ min Actual, L4 min Computahon Source
15 13 Actual parking orbit IRV, SOPM, JPL elements ANT
20 20 Theorehcal transfer orbit IRY, SOPM, and JPL elements
25 27 CRO, TAN look angles
28 34 DSN predicts based on theoretical transfer orbit
50 124 Preposigrade transfer orbit, IRV, SOPM, and JPL elements ASC, PRE {recursive)
70 133 Preposigrade transfer orbit planetary map
67 143 Postposigrade transfer orbit~IRY, elements, and SOPM CRO [recursive)
110 147 Postposigrade planetary map CRO (recursive)
80 153 Preposigrade | matrix 1218 and 13 16
{recursive)
120 156 Postposigrade | matnix CRO {recursive)
173 AFETR selecled as prime computer
135 185 Preposigrade transfer orbit—[RY, SOPM, and JPL elements Dss 51
195 AFETR computer status relurned to normal
Added 197 DSN predicts for DSS 41, 42, and 51 1218and 13146
Added an Preposigrade transfer orbst IRY, SOPM, and JPL elements DS5 51 and 13 16
160 215 Preposigrade transfer orbat planetary mop DSS 51
Added 221 Preposigrade transfer orbit planetary mop PS5 51 and 13 16
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Fig 106. Mariner V AFETR uprange VHE telemetry coverage

identified and corrected, and the RIS Twwn Falls started
a tape playback of data Unfortunately, at the same time,
communications conditions deteriorated and prevented
data transmission

The RIS Tuin Falls’ patchmg error was not revealed
during the operational readness tests because the ship
did not actually transmit metric data during the
tests The RIS tracking was simulated by playmg RTCS-
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generated punched tape The practice of simulating sta-
tion participation helps avoid scheduling problems while
permutting other TDS elements to conduct vahd tests,
but there was a consensus that the TDS, and the AFETR
m particular, had too much of this type of simulation
durng tests As a result, action was taken to improve the
capability of establishing site test configurations which
resemble as closely as possible that which will be used to
support the mission and to require all planned support
sites to actually participate n ORTs
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The lack of pertnent mformation at the RTCS pre-
vented tmely selection and use of the proper DSN track-
g data for orbital determmations FPAC personnel
knew that DSS 51 planned, and actually went to, two-
way tracking and that DSS 42 data were misidentified as
beng two-way The fact that this nformation did not
reach the RTCS can only be attnbuted to a lapse of
coordmation between the two areas The FPAC-RTCS
pomt-to-pomt voice cwewt was continually operational
during the near-earth phase This was a well-exercised
mterface and normally operated smoothly to provide the
required exchange of information

RTCS recovery and performance under these ewcum-
stances were very good The multiple-station solution at
08 05 GMT, using Ascension and Pretona radar data, was
of good quahty and gave the first mdication from tracking
data that the spacecraft was on a nommal trajectory (see
Table 41 and Fig 101)

There 15 no short-range technical solution to the overall
radio commumications difficulies The eventual availa-

Table 48 Launch vehicle telemetry coverage intervals
(Agena hink VHF)

Required® intervals of class | coverage

Continuous coverage from T — 420 sto T+ 544 s

Conhinvous coverage from T+ 1300 s 1o T+ 1435 ¢
Continuous coverage from T+ 1565 s to T -+ 1597 s
Conhinuous coverage from T - 1865 sto T 1895 s

Expected” and actual intervals of coverage

bility of additional submarnne cables or Comsat terminals
will provide for more rehable circutts from those areas
which relied on radic commumecations

It should be noted that the near-earth phase communi-
cations difficulties which have been discussed primanly
mvolved the AFETR-controlled circuats The commun-
cations support provided by NASCOM was highly satis-
factory

2. Telemetry system performance evaluation

a Launch vehicle telemetry Figure 106 contamns a
composite summary Tables 48 and 49 and Figs 107, 108,
and 109 illustrate the requirements, expected and actual
coverages, for the near-earth phase LV telemetry

In general, all stations obtamed LV data i excess of
class I requirements and estimated coverages Except for
a gap of 172 s between Antigua and Audit 2 (AFETR
telemetry awcraft 629), the TDS provided continuous LY
coverage during the near-earth phase It should be noted
that support by AFETR telemetry cirewrt (Audit 1 and
Audit 2} was not a part of the official TDS support plan
AFETR scheduled this support to further evaluate the
capabihities of thewr airborne telemetry recerving systems
Launch vehicle representatives from Le RC exammed the
aweraft data and reported they were of good quahty
The aircraft were not positioned to obtam an optimum
amount of coverage, however, the data recewved did sig-
mficantly reduce the coverage gap between Anhgua and
Ascension

Table 49 Telemeiry coverage

Stahion Expected intervals, s | Actual infervals, 5

Tel 2 —420-415 0-483
Tel 4 420-415 0433
GEI 72-456 18-525
BDA 228--590 237-633
ANT 390-708 330-773
ASC 1240-1490 1158-1640
RIS Coastal Crusader 1240-1350 12701380
PRE 16403780 1615-5040
RIS Twn Falls 1410-2110 1341-2065
TAN 1760=2930 17556=-3034
CRO 2370-2820 2375-3990
Aureraft

Audit 1 TAA-4 — 945-1497

Auvdit 2 TAA-4 - 994-1591

2Based on nominal mark times
BBased on 10T deg lounch azimuth

Actyal AQS and Predicted AQS and
Sto- Fra- LOS, GMT LOS, GMT Total
tien q;:;:y. Decom Decom Decom Decom track, s
lack unfock lock unlock
BDA | 2499 | 060457 | 061133 |060530 | 061040 396
BDA | 2443 | 0604 57 | 0611 33 |060530 | 0510 40 396
TAN | 2443 |06 3016 | 065136 (063000 { 063830 | 1280
CRO | 2443 | 064035 | 07 07 30 — — 1620
Mark event Time, GMT
BEDA 4 06 05 56
BDA B 06 06 20
BDA 9 06 07 22
BDA 10 05 09 44
TAN 11 06 3213

i56
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The predicted MSFN expected coverage reflected
Fig 108 was based on the followmg cnteria 2 deg ele-
vation nise and set, —100 dbm mput to the receiwver,
receriving antenna gam, 18 db The range of expected
coverage was 4000 kyds based on a —105 dbm power
level to the recewver Some of the factors contributing to
the extended coverage are as follows (1) achievement of
telemetry lock at elevations less than 2 deg, (2) high
elevation angles at Tanananve and Carnarvon LOS, and
(8) favorable LV attitude

Real-thme transmission of LV data occurred as re-
qured Continuous real-time data were provided to LV
analysts from launch area sites and through Antigua 1.OS
via the submanme cable Downrange sites met the re-
guirements for transmission of selected Agena parameters
with the data quality reflected m Table 50 Tananarive
also provided real-ime velocity meter information during
the posigrade maneuver with excellent resulis
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Table 50 Quality of launch vehicle data transmitted
in real iime

Event ASC RIS Twin RIS Coastal

Falls Crusader
Transfer VM number Fawr None Good
Second-burn 1gnthion Good None Good
Chamber pressure Good None Good
Shutdown Good Good Good
Teailoff Guood Good Good
YM readout Good Good Good

The gquality of real-time LV telemetry data provided
via the submarine cable was not as good as it had been
on past missions The data on VCOs 15 and 16 contamed
noise spikes, resulting m contmuous short dropouts m
data at viewing areas Durmg prelaunch tests, the data
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were noise-free and the problem could nct be repeated
after launch The cause was not determined

Almost all of the downrange data-tape packages were
returned to the Cape Kennedy area within 4 days after
launch via AFETR and commercial aireraft The AFETR
awrcraft used awr-snatch techniques to pick up data pack-
ages from ships at sea This permitted early evaluation
of the quality of recorded data, and LV analysts reported
the over-all quantity and quality of data were excellent
Taped Agena data recerved from the RIS Coastal Crusader
was too noisy to be of use, but this caused no concern as
the telemetry amcraft and Ascension provided good-
quahty data through the RIS Coastal Crusader mnterval
The cause of the noisy data has not been determmed It
was reported the RIS Twin Falls data contamed some
dropouts but were generally of good quahty

b Spacecraft telemetry Tables 51 and 52 and Figs
110-113 show the class I requirements, the expected
coverages, and actual coverages Figure 106 reflects the
composite S-band telemetry support provided

In general, the TDS obtained spacecraft telemetry data
which exceeded the expected coverage and the class II
requirements Fxcept for a 468-s gap between Antigua
and Ascension, the TDS provided continuous spacecraft
telemetry coverage throughout the near-earth phase

Tel 4 and SCS 71 actual coverage greatly exceeded the
estimates The effects of spacecraft shroud attennation
on S-band antenna patterns and signal strengths were not
known precisely, therefore, coverage estimates were based
on worst-case parameters Furthermore, the improvement
m DSS 71 performance resulting from the newly mstalled
parametric amphfier could not be evaluated precisely
because of lack of operational expenence Coverage
greater than estimated was anticipated but could not
technically be commntted

Coverage by AFETR downrange sites also exceeded
estumates Estimates were based on the more unfavorable
portions of the spacecraft antenna patterns, because the
spacecraft was not immediately roll-atbtude stabihzed
and was not randomly orientated for some time after sep-
aration Obviously, ground stations actually viewed favor-
able antenna patterns and provided extended coverage

The GBI S-band telemetry antenna (TAA 2) failed to
acquire the S-band signal As stated earlier, this was
attmbuted to a wet connector This difficulty caused a
short m the feed umt power comnnector resulting m no
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Table 51. Spacecraft telemetry coverage intervals

{$-band)

Regwired® intervals of class | coverage n seconds

Conhnuous coverage from Lto T+ 544 s

Conhinuous coverage from T+ 1575510 T+ 1875 s
Continuous coverage from T - 3060 s to T 4 3540 s

Expected® and actual intervals® of coverage

Station Expected intervals, s Actual intervals, s
SCS 71 0-50/80-180 0428
Tel 4 0-50 0-364
GBI 115-218/351-376 None
BDA Mot commitled None
ANT 462632 390-715
phase-locked
ASC USsB 12401510 1184=15629
ASC 12601593 1183-1500
1575-1593
1625-1643
DSS 72 1280-15%0 1308-1500
1560-1620
RIS Coastol Crusader] 1260-1320 1270-1380
FRE 1640-2150 16335040
DSS 51 1640 1718~
(SCM avto
track at
—&5 dbm)
3720=12-way
doppler)
RIS Twin Falls 14710-1660/1730=-1980/ 1361~2065
2070-2130
DS§S 42 2880 3120-
8940-{2-way
doppler)
DSS 41 25680 2040

aBased on nominal mark times

bhBused on 101 deg launch azimuth

¢Bosed on phase locked coverage

Table 52 USB coverage

AOS, GMT LOS, GMT Signal strength
Flation Predicted | Actual | Predicled i | A0S | tOs.
redicte chiset redicle Actug dbm dbm
ASC 06 21 36 |06 22 21| 06 21 25 |06 2B 09| —125 | —142
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power to the feed umt preamplifier and autotrack spm
motor However, because of overlappmng coverage
between Cape Kennedy sites (Tel 4 and SCS 71) and
Antigua, no spacecraft data were lost

Although Antigua received spacceraft telemetry data
via the 8-band and Agena links, spacecraft telemetry data
transmitted to SCS 71 m real time were from the 98-kHz
channe] of the Agena Imk The S-band source could have
been transmitted and the project’s preference satisfied,
but the 98-Fz data signal appeared to be of better qual-
ty and rehabihty This caused no concern, because the
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extensive coverage of the S-band link by SCS 71 per-
rmtted verification of the proper performance of the space-
craft’s telecommumecation system after shroud ejection

The MSFN USB site at Ascension experienced a 1-mmn,
45-s delay m AOS Although the recewver locked up on
a strong signal, 1t has been determmed that this was a
spurious signal ongmatmg at the Saturn IV-B recewver
The MSFN corrected the problem Late lockup by the
MSFN site was not sigmficant from a data coverage
standpomt smnce other Ascension sites were providing
coverage at that time
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When DSS 72 could not reacquire after the early drop-
out, the plan to switch to the MSFN USB source of real-
time data was smoothly executed, resulting m a mmmum
data flow outage Rapid lockup at DSS 51 mmimzed the
coverage gap between DSS 72 and DSS 51 Although
small, this gap occurred during the cnitical class I space-
craft separation-to-separation +5 mm mterval However,
the RIS Twin Falls had recorded the entire mterval and
began playback withmn the 7-mn time hmit requred by
the Project Unfortunately, poor radio propagation condi-
tions prevented lockup at the DSS 72 demodulator Suc-
cessful playback of this data oceurred much Iater than
required The delayed playback caused no mmmediate
concern, as there was only a small amount of missig
data, and DSS 51 was providing real-time data which
verified the spacecraft was performmng normally
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Analysis of RIS Twin Falls data confirmed that the
class I separation mterval had been completely covered
as required Good data began shortly before science
frame zero, which occurred at separation, and continued
for 24 consecutive frames The data teletype printout
recewved at the SFOF was 1n mverted form (data bar)
and partly alphabetic, rather than numeric This pre-
sented no problem, as conversion could be made with
LIittle difficulty

3 Evaluathwon of TDS operational organizaiion As
mentioned previously, the TDS encountered some diffi-
culty m establishing an operational coordmnation config-
uration required to meet the mcreased responsibilities
described m Section III These difficulties were resolved
through understandings and agreements developed
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dunng prelaunch tests The previously mentioned co-
ordmation lapse cannot be attnibuted to the design of the
TDS operational orgamzation Overall, the system pro-
vided for very satisfactory direction of activities, real-
time momtormng and evaluation of TDS performance,
and near-real-tme reporhng of pertment mnformation and
major events to TDS decision-responsibihty centers

4, Other areas. Apart from the problems attributed to
poor propagation conditions, the total TDS communica-
tion network provided excellent support throughout the
near-carth phase Central facility telemetry data process-
g, dustrtbution, and display performance was excellent
and all requirements were met All operations and facihty
support functions were routinely performed as specified
An evaluation of the NASCOM performance 1s presented
m Table 53

Table 53 NASCOM performance evaluation,
near-earth phase

Mean | Rehahility
DSS Communt- | g0 up Outages, duration, | pertent-
cation type min
min age, %
70 wy 80 83 — — 100
Building AO Yoice 63 05 60 60 99 84
71 TTY 5583 170 85 99 49
Yoice 10 53 — — 100
H3D 14 03 —_— — 100
72 Y 520 660 456 0 97 88
Voice 1195 — —_ 100
HSD 1195 — - 100
st TTY 8593 1240 177 97 5¢
Yoice 2272 200 22 58 23 39
Hs5D 2272 —_— — 100
2055 51 was actvally considered as port of the near earth phase for enly first hour
of :J%SedSI tracking, however for the purpase of this table alt IS5 51 tracking is
mclu

C Evalyation of TDS Performance First DSIF
Acquisition Through Midcourse

The DSN provided contmucus tracking and data proe-
essing coverage from first DSIF acgusition on June 14
through the completion of the midcourse maneuver
sequence on June 20 The prime tracking stations for this
period were DSS 11, DSS 49, and DSS 61 Sigmficant
spacecraft events during this period are listed in Table 54
A log of all DSN actinity durmg the period and a sum-
mary of each cntical phase 1s presented m Section V
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Table 54 Sigmificant spacecraft events, first
acquisition through midcourse

Event Date, June Time, GMT
Earth acquired 14 2247 01
Canopus acquired 15 01 09 02
Pitch maneuver 19 2224 111022 29 17
Roll maneuver 19 22 A8 1410 22 52 32
Burn maneuver 1o 2308 112610 23 08 28 92
Duratien of burn 17 64 s
Sun acquired 19 23212935
19 2332 27
20 0024058
Canopus acquired 20 0117 20
20 02 06 40

In Section VI, a comparnison 1s made between the requure-
ments and the actual TDS performance Discrepancies
between the two are explamed

1. Tracking requirements and performance. A com-
parison of the class I (mmmum) tracking requirements
and the actual performance 15 presented m Table 55 A
maser fatlure during the DSS 42 pass immediately follow-
mg the mdcourse maneuver sequence resulted i a
17-mmn gap m the Austrahan tracking coverage before
DSS 41 could be brought on-hne DSS 41 completed the
tracking pass without any problems The 17-min gap was
during an overlap period with DSS 11, so there was
continuous coverage and Project mmmmum requrements
were met

The requrements for Marmer IV tracking durmg this
pertod ranged from one per day (class III} to one pass
per week (class I) Because of the low signal strength
from the spacecraft, tracking was not possible from a
standard DSIF 85-ft antenna station, and the Project
elected to forgo all coverage of Marmner IV dunng this
period

2. Data transnussion requirements and performance
No quantitative requuements were placed on the GCF
other than the hne quanhty requirements shown 1n Fig 19
These requirements were met without problems The
basic requirement was to transmit data from the tracking
station to the SFOF This was accomphshed wath a
high degree of rehability, as presented in Table 56 and
described below

¢ High-speed date lines This portion of the communi-
catwons system performed exceptionally well durmg the
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Table 55 Tracking coverage comparison, first acquisition through midcourse

Time distance covertige

Data required

Coverage and data provided

Conhinvous coverage
Track $/C from separation to first M — 1 h

Angular position, doppler (2-way}

i-mun sample rote {from tmtial DSIF
acquisition to L - 1 h at 5-s sample
rate)

As required, + BU coverage on the
first pass

As required

Data stream T
Continuous coverage from first MfC —1 h fo sun reacqussihon

10-s samphing rale

Coverage as required, 10-s data
from M — 48 min ot SFOD request

Data stream 2 {first M/C)
Pitch — 1 min to prich + 1 min
Roll — 1 mimn to roll + 1T mm
Motor burn — 5 min te motor bura 4+ 5 min

Motor burn 4+ 5 min to sun reacquisition

Continuous coverage

Sun reacquisihon fo first M 1+ 2 days

1-s sampling rate As required
10 s samphing rate
40-s sampling interval As required

Table 56 NASCOM performance evaluation,
deep space phase®

Mean
Reliabdhity
Communi« Outages, | outage
D5S Hours up percent-
cation type min duration,
age, %
min
Y 356180 | 1050 175 99 51
42 Yoice 21 28 _— —_ 100
HSD Q0 48 230 115 99 57
TIY 106 13 — — 100
41 Yoice 28 22 — — 100
HSD 28 00 —_ —_— 100
Y 38020 | 18520 64 99 18
61 Yoice 98 87 100 50 90 83
HSD 102 88 200 100 00 &7
Y 37327 — —_— 100
11 Yoice 9313 — _ 100
HSD 93 83 —_ — 100
23ge Table 53 for BSS 51 NASCOM performance evoluation

tests and mussion phases with vartually 100% rehability,
with 99 57% to DSS 42 being the lowest The transmit
side of the lmes was used durmng the launch phase to
backfeed the status net to the DSS stations

b Teletype cucuits The teletype ciremts were also
exceptionally rehable The three prime stations durng
this phase of the mussion (DSS 11, 42, and 61) showed
better than $9% rehability
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¢ Vowe circurts The NASCOM voice carcuits provided
for the Marmner Venus 67 mission and tests performed
well wathin expectations The DSS 51 cireurt was the
weakest, with approximately 93 39% rehability As pre-
vicusly stated, RF propagation problems with DSS 51
were anticipated The prime stations (DSS 11, 42, and 61)
showed better than 99% rehabihity durmg all tests and
the mission

d JPL/Goldstone wmucrowaeve system The GDSCC-
SFOF microwave system, operated by the Western Union
Company, provided excellent commumeations service
with 1009% rehability

e Commumcations processor After the launch phase
of the mission, some CP sofiware problems became
apparent with predict transmission causmng a large part
of the difficulties Numerous errata changes were made
after these problems came to hight and the system there-
after operated with a high degree of reliabihity The
performance of the NASA communications network used
to support Marmner Venus 67 was considered excellent,
demonstrating 1ts high degree of rehabihity GSFC circuit
and CP restoration support was also lnghly satisfactory

3 Data processing requirements and performance

a On-site data processing The Project supphed a pro-
gram to the DSN to process telemetry data m the TCP at
each DSS This program performed without flaw durmg
the perzod of concern, processing all recewved telemetry
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and transmtting the data to the SFOF over HSD and
teletype data lines

b SFOF deta processing A companson of the com-
puter time requirements and the actual computer time
provided 1s presented m Table 57 All computer tine
requirements were more than met Substantially more
mode 2 time was provided than was ongmally required
Additional requests were made to, and honored by,
the DSN to run additional orbits over those ongmally
anticipated

SFOF data processing performance was satisfactory
Some problems were encountered with the 7044/CP
mterface These problems were fixed (as soon as a fix
was known) m real time, where possible Mmor problem
fixes were mcorporated m versions of the 7044 and CP
system programs that were used later m the mission

4. Command system performance. The basic require-
ment on the DSN command system for Marmer V was
to correctly transmit commands to the spacecraft This
was accomphshed as required From first AOS through
mdcourse, 15 commands were transmtted correctly to
the spacecrait, all by DSS 11 These commands are histed
m Table 58

5. Prediction performance Predictions were sent to
all DSS 1 a imely manner No tracking of the spacecraft
was lost because of Jack of anterma pomnting or frequency
mformation One measure of the accuracy of the predicts
was to compare predicted view periods with actual AOS
and LOS times (Note This measure had flaws m that
scheduling or station problems may affect the AOS and
L.OS times ) This comparison 1s made in Table 59, which
shows that 1 most cases the predicts were only a few
mmutes different than the actuals

6. Summary The performance of the TDS during the

penod from first DSIF AOS through mideourse m all
cases met or exceeded the requuwements placed by the

JPL TECHNICAL MEMORANDUM 33-385

Table 57 Computer requirements and actual provisions

Configuration Regwired Provided

Dual mode 2 L—&htolt + 36h L—12htol + 36N

Mode 2/mode 3 | M/C — T2hto M/C— 15hto M+ 30Dh
M+ 128
Mode 2 L+ 36hto L+36htol + 48 h, +
L+ 48h approx 8 h/day between
Land MfC
Mode 3 All other periods All other peniods

Table 58 Commands sent (first DSIF AOS through M/C}

Command sent Day Time, GMT
Cunopus acquisition

DC-v21 166 00 30 00
BY-vV21 166 00 34 00
Midcourse maneuver [pre-MfC}

QC ¥i-1 170 20 18 00
QC-¥1-2 170 20 23 00
QC-¥1-3 170 20 28 00
DC-¥29 170 20 38 00
pC-v14 170 20 48 00
DC-¥27 170 21 23 57
pC-¥21 170 233315
bC-¥21 171 00 25 Q0
DC-¥21 171 01 17 50
QC-¥1-1 171 02 19 00
QC-Vi-2 171 02 24 00
QC-¥1-3 171 02 29 00
DC-¥¢ 171 02 3% 00

Project The coverage which was provided represented
an extraordmary effort on the part of all elements of the
DSN during 2 period when the requrements of three
other projects were taxing the systems
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Table 59. Predicted view peniods vs actual tracking at DSIF stations

Actual view Observed —
Predicted Prechicted Predicted view
T
Pass Day DSS nse, GMT set, GMT peniod, GMT ADS, GM LOS, GMT penod, praedictad
h, mnand s {mun, s}
i 165 41 06 50 58 11 50 45 04 59 47 06 53 22 121102 052340 ' +33 53
42 06 53 25 111819 04 24 54 06 58 42 11 2002 04 21 20 — 334
[-3] 111503 20 21 40 09 09 37 11 13 02 20 2302 0% 10 00 + 323
11 18 34 26 04 30 26 09 56 00 123502 04 38 02 10 03 00 + 007
2 186 42 23 56 09 11 54 43 11 58 34 00 05 32 11 5502 11 49 30 — 9204
61 11 05 43 204115 09 34 32 111002 20 38 D2 0% 28 00 — 732
11 18 34 35 04 40 48 1006 13 18 3202 04 4502 10 14 00 + 737
3 167 42 23 5519 11 52 46 11 57 27 00 02 02 11 56 02 11 54 00 — 3 27
&1 11 01 22 20 43 36 0% 42 14 11 06 02 20 35 02 09 29 00 —13 14
11 18 31 55 04 41 54 10 09 59 18 32 02 04 47 D2 10 15 00 + 501
4 168 42 23 54 52 11 49 48 11 56 54 00 00 02 115302 11 53 00 — 354
3] 10 57 12 0 42 39 09 45 27 1T 01 02 20 41 02 09 4C 00 - 527
11 18 28 21 04 40 33 101202 18 28 02 04 45 D2 1017 00 + 458
5 169 42 23 49 49 11 46 22 11 56 33 23 55 02 11 50 02 11 5500 — 133
&1 105301 20 40 27 09 47 26 10 57 02 20 37 02 09 40 00 - 728
11 18 24 48 04 38 08 1013 20 18 25 02 04 42 D2 1017 Q0 + 340
[ 170 42 2346 24 11 42 46 i1 56 22 23 52 02 11 47 02 11 5500 — 122
61 10 48 48 20 37 35 09 48 47 11 04 02 203202 09 28 00 —20 47
11 18 20 54 043512 101418 18 26 02 a4 39 02 101300 — 118
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AA

A/B
A/C
ADC/PNG

AFETR
AGC
AGCM
AMES
ANT
AOS
ASC
ATTREF
az

BDA
BECO
BU
CADDAC

CATS

CB
CCC
CCS

CC&S
CGF
ch
comm
Comsat
cP
CPPM
CRO
CRFS

Glossary

computer struchion for teletype nonm- CST

terrupt mode

CvT
autobeacon DACON
attiitude control DAS
analog-to-digital converter/pseudonoise

dbm
generator

pC
Arr Foree Eastern Test Range

DCT
automatic gamn control
AGC calhbration program bDC
Ames Research Center decom
Station 91, Antigua Island demod

DFR
acqusition of signal

DIC
Ascension Island, MSFN/USB site
athitude reference program DIS

DPA
azimuth
Bermuda Island station, MSFN DFCC
booster engme cutoff DPE
hackup DPLF

DOD
Central Analog Data Distribution and
Computer System DPS
an area m the SFOF where visiting scien- DSCC
tists observe mission proceedings DSN
Cocoa Beach DSIF
Central Computmmg Complex DSS
Command Control System DSS 11
central computer and sequencer
commumecation guidance facility DSS 12
channel

DSS 18
commumecations
Commumications Satellite DSS 14
commumeations Processor
communication prediction program D55 41
Carnarvon MSFN/USB site DSS 49

Combmed Reference Frequency System
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combmed systems test
configuration vertfication test

Data Control {operational position)
data automation subsystem

decibel referred to 1 mlhwatt
direct command

design compatibility test

direct data channel

decommutator

demodulator

dual frequency receiver

data msertion converter

Digital Instrumentation Subsystem
Data Processing Area

data processmg conirol console
dynamic phase error

Digital Phone Line Formatter
Department of Defense

data processing system

Deep Space Commumeations Complex
Deep Space Network

Deep Space Instrumentation Facility
Deep Space Station

Pioneer Deep Space Station, Goldstone,
Califorma

Echo Deep Space Station, Goldstone,
Cahfornia

Venus Deep Space Station, Goldstone,
Cahforma

Mars Deep Space Station, Goldstone,
Cahforma

Woomera Deep Space Station, Island
Lagoon, Australa

Tidbmnbilla Deep Space Station,
Canberra, Austraha
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DSS 51

DSS 61

DSS 62

DSS 72

DVP
Dymec

EAT
el
EOM
EOPS
EOT
FC
FDX
FM
FPAA
FPAC

FR-100
FR

FPQ6
FTS
GBI

GCF

GDSCC

GET
GMCF
GMT
GSFC
GTS
HAC

168

Glossary {contd)

Johannesburg Deep Space Station,
Johannesburg, South Africa

Robledo Deep Space Station, Madnd,
Spam

Cebreros Deep Space Station, Madnd,
Spam

Ascension Deep Space Station, Ascension
Island

data validation program
digatal voltmeter

tmme of encounter
engineering analysis team
elevation

end of message

AFETR Operations

end of test

false cape

full duplex, two-way
frequency modulated
Flight Path Analysis Area
Fhight Path Analysis and Command

Ampex tape recorders

C-band monopulse tracking radar
Federal Telecommumecations System
Grand Bahama Island

Ground Commumecations Facility

Goldstone Deep Space Communications
Complex

ground elapsed time

Guided Missile Control Facihity
Greenwich mean time

Goddard Space Fhght Center
Ground Telemetry System
Hughes Awrcraft Company

HA-DEC

HF
HSD
HSDL
1D
IBM
IF
IGOR
IMP
I/0
IP
IRIG
IRV
KsC

KSR
L
1.0s
LeRC

LPA
Lv

M
MA&E
MB
M/C
MDE
MDL
MDTF
MECO
MEIG
MIE
MMSA
MOC

hour angle-dechnation

high frequency

high-speed data

gh-speed data hne
1dentification

International Busmess Machmes
mtermechate frequency
Intercept Ground Optical Recorder
wnlerizn monitor program
wput/output

mput processor

Inter-range Instrument Group
Inter-range vector message

Kennedy Space Center {(NASA, Cape
Kennedy, Fla)

keyboard send-receive
time of launch
loss of signal

Lewis Research Center (NASA, Cleve-
land, Ohio}

launch phase analyst

launch vehicle

time of maneuver

Mission Analysis and Engmeering
Melbourne Beach

mideourse

mussion-dependent equipment
master data hbrary

master tracking data file

mam engme cutoff

mam engine ignition
miussion-independent editor
Marmer Mission Support Area

Mission Operations Center
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MODEM
MERH
MRS
MS
MSA
MSFN
MTD
MTDF
N/A
NASCOM
NOR
NRT
NRZ
OCC
oD
ODGX
opp
OPs
ORT
OSDP
OSE
OSSA

OTDA

OVCS

ovT
PAFB
PAM
PCM
FE
P10
M

Glossary {(contd)

modulator-demodulator
mssion-related hardware
nussion-related software
milhsecond clock

Mission Support Area

Manned Space Fhght Network
master tracking data

master tracking data file

not applicable

NASA Communicatons Network
not operationally ready
non-real-ttme
non-return-to-zero

Operations Control Chief
orbit determination

orbital data generator

orbit determination program
operahions

operational readmess test
on-site data processmg
operational support equipment

Office of Space Science and Applications
(NASA)

Office of Trackmg and Data Acgusition
(NASA)

Operational Voice Communications
System

operations vertfication test
Patrnick Air Foree Base
pulse-amplitude modulation
pulse-code modulation
project engmeer

Public Information Office

phase modulation
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PN
P/O
POWM
PR
PRDX
PRE
PRPP
PSK
QC
RCVR
RCC
R&D
RIS
RO
ROTI
RPF
RTCC
RTCS
RWV

SAF

5C

S/C
SCAMA

SCO
SCS 71

SDCC
SECO
SFO
SFOD
SFOF
SIFM

pseudonoise

parking orbt

a trajectory computer program
pseudoresidual

predicts computer program
Pretona

pseudoresidual plot program
phase-shift-keyed

quantitatiwve commmand, quality control
receiver

Range Control Center
research and development
Range Instrumentation Ship
recewve only

recordmg optical trackmg mstrument
reperforator

realime computer complex
real-time computer system
read-write-verify

start

Spacecraft Assembly Facility
stored command

spacecraft

signaling, conferencing, and momitoring
arrangement

subcarner oscillator

Spacecraft Compatibility Station, Cape
Kennedy, Fla

SFOF Sunulahon Data Conversion Center
sustamer engme cutoff

Space Flight Operations

Space Flight Operations Director

Space Flight Operations Facihty

star 1dentification program
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170

SNR
SOPM
SPAC

SPE
SRI
SRO
SSAC
STC
sync

SYSAD

TAER
TAN
TC
TCP
TDA
TDH
TDP
TDEX
TDS

Glossary (contd)

signal-to-noise ratio
standard orbatal parameter message

Spacecraft Performance Analysis and
Command

static phase error

Stanford Research Institute
Supervisor of Range Operations
Space Science Analysis and Command
System Test Complex

synchfomzation

systems adviser (operational position)

mterruptible time count referenced to an
event

time, azimuth, elevation, range
Tanananve site, Malagasy

test conductor

telemetry and command processor
tracking and data acqusition
tracking data handling

tracking data processor

tracking data processor program

Tracking and Data System

Tel 2, 4
TIM
TIIM
TLM
TPQ 18
TPS
TRW
TTY
TSP
TSS
TV
UHF
ULO
UNI
USB
VGO
VCT
VDR
VEGO
WHI

AFETR stations

Tracking Instruction Manual

a trajectory computer program
telemetry

transportable version of FPQ-6 radar
Telemetry Processing Subsystem
TRW Systems Group

teletype

test support position

teletype switching system

television

ultralugh frequency

Unmanned Launch Office

Uniform (call name for RIS T Falls)
unified S-band

voltage-controlled oscllator
verificahion compatibality test
vahdated data record

vernmer engme cutoff

Whaskey (call name for RIS Coastal
Crusader)
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Appendix

Standard Sequence of Events
Mariner V Launch, June 14, 1967
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MOS/T+D5 MERGED SEQUENCE FOR MV-67

PAGE 1

- . « REPORT . NET . EVENT «CHECK WHEN . -
«ITEM . TIME « $STAs. « BY-TO . « COMPLETE 4LINE.
l.0. 7~ 28D «MARCHF . MCHF SC. +«l. ADVISE SUPPORT CHIEF OF ACCESS CONFROL . . 1.
. - - - - REQUIREMENTS. - - 2.
2.0. «COMM  .CC oecC. «le ORDER NECESSARY PAPER, TAPEs RIBBON, AND : - 3.
. . . . . AUDIO RECORDING TAPE. - . fa
3-0: :SUPT :SC OPC: «le TECHNICAL AREA ASSISTANTS CHECK SUPPLIES AND . - Se
. . . - - ORDER ALL NEW SUPPLIES REQUIRED. . . 6e
4204 «SUPT . . «l. CHECK COFFEE SUPPLIES ON HAND AND ORDER ITEMS. . Te
- . . - . REQUIRED. . . 8.
5.0. T~ 15D «MARCHF .MCHF OPC, «ls SUBMIT ALL COMMUNICATIONS REQUIREMENTS TO . - 9.
- - . - . THE SCHEDQULING OFFICE PER SFOF SOP 12-010. - « 10.
6.0. T~ 14D «COMM  .CC oPC. «l. SUBMIT NASCOM CIRCUIT FORECAST MESSAGE TO . « 1ll.
- - - - - GSFC. - L] 12.

- - - - - - - 13.

. - . . «2+ REQUESY JPL PBX MANNING AND SPECIAL COVERAGE . - la.

- . - . - FOR SFOF AND GTS MICROWAVE LINK. . « 15.
T.0. T- 120 «COMM  .CC orcC. el. COMMENCE SFOF COMMUNICATIONS PLANT CHECKOUT, . « léa.
. . - . . ALL SYSTEMS. . « 17,
B.0« T— 10D «SUPT .SSPE ALL. «le. PUBLISH IOM TO SECTION TE3 SPECIFYING DATES . - 18.
. . . . AND TIMES OF STANDBY GENERATOR CODVERAGE. - « 19.

. - - . - - - 20,

. . - - «2. PUBLISH IOM TO EMPLOYEE SERVICES DEFINING . « 21.

. . . - CAFETERIA SUPPORY REQUIRED. - « 22

. - - - - - 23.

. - . . «3+ REQUEST ADDITIONAL GUARDS FOR ACCESS CONTROL . .« 24

. . . . . FROM OPERATIGNS SUPPORT. . « 25.

- . - - - - . 26

- . . . «4e SPECIAL TRANSPORTATION, IF REQUIRED, HAS BEEN. « 27s

. . . . - ARRANGED. . « 28.
9.0, «MARCHF . MCHF CC. «1. PREPARL AND DELIVER T-10D MESSAGE TO . « 29
. . . . . COMMUNICATIONS FOR TRANSMISSION TO GSFC. . « 30.

- - - L] - L] - 31.

. . +MCHF QPC. «2+ CONFIRM COMMUNTCATIONS REQUIREMENTS WITH THE . + 32.

- . L] L] - SCHEDUL[NG OFFICE pER SFOF SUP 12"0100 L] - 33.
10.0. +CUMM  .CC aece. «l, ORDER ALL REQUIRED VOICE, TTY, ANC DATA : « 34.
. . . . CIRCUITS FROM NNSG/GSFC. - « 35.

- - - - - - - 56.

. . . . «2. REQUEST SPECIAL COVERAGE FROM NNSG/GSFC. . . 31.

- - L] - . - - 38.

. . . . «3e REQUEST PROPAGATION FORECASTS FRGM . e 39.

. . . . - NETREV/GSFC. . « 40.
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MOS/T+0S MERGED SEQUENCE FOR MV-67

PAGE 2

. . REPORT .  NET . EVENT LCHECK WHEN o .

TIME . $TA. . BY=TD . . . COMPLETE .LINE.
JMARCHE.MCHF  PE. .1. SUBMIT MSB REQUIREMENTS TO DSN P.E. . - 4l.

T- 100 .OSIF  .STA  TC. .1. TRANSMIT DAILY STATION STATUS MESSAGE. . . 42,
.. . . . DSS 11 DSS 61 DSS 41 0SS 62 . . 43,

. . . - DSS 42 pSs 71 0SS 12 . . 44,

. . . . DSS 51 DSS 72 0SS 14 . . 45,

T- 100 WDSIF .TC  OPC.  DSN  .l. REPORT DSIF STATUS. . . 46,
- " - - - - - 47.

.COMM .CC  ©OPC.  DSN  .1. REPORT COMM STATUS. . . a8,

.0PS  .DC  OPC. OSN  .l. REPORT DPS STATUS. . . 49,

.SUPT .SC  OPC.  DSN  .l. REPORT FACILITY STATUS. . . S0.

DSN  LOPC  TOS. .1. REPORT DSN STATUS. N . S1.

JAD  JEOPS TDS. .1. REPORT AFETR AND MSFN STATUS. . . 52.

- - - L J - - -

LTOS  .TDS TDSM. -1. REPORT TDS STATUS. . - s3.

T~ 90 .DSIF  .STA  TC. .1, TRANSMIT DAILY STATION STATUS MESSAGE. . . S4e
ve . . . pss 11 DSS 6l DSS 41 0SS 62 . . 55.

. . . . DSS 42 0SS 71 DSS 12 . . S6a

- - - - PSS 51 DSS T2 0S5S 14 . - 57

- - - - - - -

- 90 WDSIF .TC  OPC. DSV  .l. REPORT DSIF STATUS. . . 58.
. . . . . . 59,

- - L ] - - - L]

.COMM .CC  OPC.  DSN  +ls REPORT COMM STATUS. . . 6C.

.DPS  .UC  OPC.  DSN  .l. REPORT DPS STATUS. . . &b,

LSUPT  .SC  OPC.  DSN  .1. REPORT FACILITY STATUS. . - 62,

S0Sd  .OPC  TDS. .1. REPORT DSN STATUS. . . 63.

LU .EUPS TDS. .1. REPORT AFETR AND MSFN STATUS. . . 64,

LIDS  .TUS  TDSM. .1. REPORT TDS STATUS. . . 65.

- o0 LOSIF  .STA G -1. TRANSMIT DAILY STATION STATUS MESSAGE. . . 66,
.. . . - DSS 11 D85 61 DS$ 41 0SS 62 . . 67.

. . . . DSS 42 nss 71 DSS 12 ) . 68.

. . . . DSS 51 DSy 72 0SS L4 . - 9.

T- % JDSIF .TC  UPC. DSV .l. REPURT DSIF STATUS. ) T
. . . ) ) . Tl.
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MOS/T+DS MERGED SEQUENCE FOR MV-6T

PAGE 3

. . . REPORT .  NET . EVENT JCHECK WHEN o .
-ITEH - TIHE - STA. - BY"TO - - CUMPLEIE tL!NEI
- - - - - - - L ]
30,0. .COMM .CC  OPC.  DSN  .l. REPORT COMM STATUS. . . 12.
31.0. .0PS  .DC  OPC.  DSN  -Ll. REPORT DP§ STATUS. . . 13,
32.0. LSUPT .SC  OPC.  DSN  .l. REPORT FACILITY STATUS. . ~ T4.
33.0. LDSN  .UPC  TDS. 1. REPORT DSN STATUS. . . 75.
34.0. .A0  .EOPS TDS. -1. REPORT AFETR AND MSEN STATUS. . . T6.
35.0. .TDS  .TDS TOSM. .1. REPQRT TDS STATUS. . . 1.
3640. T- TD MARCHF.MCHC  SC. -1. SUBMIT ACCESS LISTS FOR ALL MISSION DEPENDENT. N T
. . . . - PERSONNEL TO SUPPORT CHIEF. . . 19.

- - - L ] - - - .
37.0. \SFOF  .MGR  ALL. 1. PUBLISH SFOF FREEZE DATES AND HOURS. - . 80.
38.0. T- 70 -DSIF  .MGR  ALL. -1. PUBLISH DSIF FREEZE DATES AND HOURS. . . Bl.
- aw - - L ] » L ] BZ.
39.0. T- 7D \0SIF .STA  TC. ~1. TRANSMIT DAILY STATION STATUS MESSAGE. . - a3,
. . . . ~  DSs 11 pss 61 0SS 4l 0SS 62 . . 84.

. . . . . DSS 42 DSs 71 0SS 12 . . 85.

. . . . . DSS 51 DSS 72 DSS 14 . . 86.
40.0. T- 70 JOSIF .TC  OPC.  DSN  .l. REPORT DSIF STATUS. . . 81.
- * e L ] L] . - - 88.

L ] - - L ] L ] - - -
41404 SCOMM  .CC  OPC.  DSN  +i. REPORT COMM STATUS. . . 89.
42,0, J0PS  .DC  OPC.  DOSN  -1. REPORT DPS STATUS. . 90,
43.0. .SUPT .SC  OPC.  DSN  .1. REPORT FACILITY STATUS. . . 91,
44,0, 0S4 .0PC  TOS. 1. REPURT DSN STATUS. . . 92.
45.0. SAD  .EOPS TOS. 1. REPORT AFETR AND MSEN STATUS. ) . 93,
46.0. -T0S  .TDS TOSM. -1. REPORT TDS STATUS. . . 94,
47.0. .COMM  .CC  OPC. +1. RUN SYSTEM TEST ON GTS MICRUWAVE LINK. . T
- » - - - - . 96.

. . : . 2. TEST AND VERIFY COMMUNICATIONS LINES AND . TN

. : . ) .  WIDEBAND CHANNELS BETWEEN THE COMM CENTER . . 98,

) ) . . ANU TPS/DPS. . . s9.
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PAGE 4

. . +« REPORT . NET - EVENT «CHECK WHEN . .
«ITEM . TIME +« STAe o BY-TO . « COMPLETE .LINE.
48.0. T- 60 «DSIF  W5TA TC. «le TRANSMIT DAILY STATION STATUS MESSAGE. - +« LCC.
. "e . . . D55 11 D§S, 61 085 41 DSS 62 . « 101.

. . - . . LSS 42 Dss 71 DSS L2 . « 1024

- » L] - L] DSS 51 DSS 72 DSS 1’0 - - 103.
49.0. T- 60 «DSIF  .TC OPCe OSN «l. REPORT DSIF STATUS. . « 104.
L -8 - - L - L] 105-
5040 LCoMM LCC apPC. DSN «le REPORT COMM STATUS. . « L06.
51.0. «DPS .0C uePc. DSN «1. REPORT DPS STATUS . . ICT.
52e0. «SUPT  .5C OPC. DSN «le REPORT FACILITY STATUS. - « 108.
- - . - - - - -
53.0. «DSN -0PC TOS. «l. REPDRT DSN STATUS. . - 109.
S440. «AQ «EUPS  TDS. +1. REPORT AFETR AND MSFN STATUS. - - 11G.
- - - - - - - -
55404 «THY +TDS TDSM. <L« REPORT TDS STATUS. . « 1lle
56eUa «PLANT «PLT SC. +«l. START SFOF PLANY INSPECTION AND MAINTERANCE. . . 112,
57.0. «D54 PE.PE 5Ce. «l. SUBMIT MSB OISPLAY REQUIREMENTS TO SUPPORT . « 113.
. - . - . CHIEFa. - « 1ll4.
58.0. T- 5D -COMM  .CC apPC. ale RECEIVE NNSQ/GSFC CONFIRMATION QF . -« 115.
- - . . . COMMUNICATIONS CIRCUTITS AND SPECIAL COVERAGE.. e 116

- L] - . . - . 117.

. - . . e2oe THX LAUNCH CIRCUIT SCHEDULE MESSAGE TO . « 118.

. . . . - SUPPORTING DS5. . - 119.
59.0. T- 5D «DSIF  .5TA TC. «ls TRANSMIT DAILY STATIDN STATUS MESSAGE. . .« 120.
. s . - . 0sS 11 085 61 DSS 41 DSs 62 . . 121.

. . - - . 0SS 42 pss 71 Dss 12 - « 122,

. - N . . DSs sl Dss 72 DSS 14 . - 123.
60.0. T- 5D «DSIF  «TC upc. DS «le REPORT DSIF STATUS. - - 124.
. ae . . . . o 125
6lale «CUMM  .CC oPC. DSN +»l. RCPORT COMM STATUS. . o 126,
6l.0. «0PS .DC apPC. T «l. REPORT DPS STATUS. . « 127
h3eUe «SUPT  WSC aec. DSN «le REPORT FACILITY S5TATUS. . o L28.
64.0: :USN :DPC TUb: :1. REPURT DSN STATUS. . e 129
GEPVN o Au Py TDS. «bla REPURT AFETR AND MLFN 5TATUS. . « 130G,
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. . -« REPURT . NEYT . EVENT -CHECK WHEN . -
«ITEM . FIME « 5TA, . BY-TO . o« COMPLETE <LINE.
- L] . - . . . -
6640, - TUS +¥D5 TDSM. «l, REPORT TDS STATUS. - « 131.
- - - - - - - -
67.0. T= 40 «DSIF  LSTA TC. «1, TRANSMIT DAILY STATION STATUS MESSAGE. - « 1324
. an . . - DSS 11 DSS 61 DSS 41 D5s 62 . o L33.

- - - - - DSS 42 DSS 71 DSS 12 - - 134-

. - . . . 055 51 nss 72 D55 14 . « l35.
68.0. T- 4D «DSIF TG 0PC. DSN «l. REPORY DSIF STATUS, : e 136a
. e - - - - . 137.
69.0. +COMM  ,CC 0PC. DSN «1. REPORT COMM STATUS. . « l38.
70.0. «0PS <0G opPC. DSN «l. REPURT DPS STATUS. - « 139.
- . - - - - . -
Th.0. «SUPT  L5C apc. DSN «he REPORT FACILITY STATUS. - « 14C.
Ta0e 05N «0PC TDS. «l. REPORT DSNSTATUS. . - l4al.
73.0. <80 lEUPS  TDS. -1. REPORT AFETR AND MSFN STATUS. . . 142,
. . - - - - - -
T4.0. « TS -TDS TDSM. «l. REPORT TDS STATUS. . » l43,
73.0. T- 30 +PLANT LPLT S5C. «l, COMPLETE SFOF PLANT INSPECTION AND . « lé4.
. - . . - MAINTENANCE. - « 145,

- - - - - - - -
T6.0. T- 30 «NSIF  L5TA TCa «ls TRANSMIT DAILY STATION STATUS MESSAGE. . « l46.
- . . . - DSS 11 D$S 61 D55 41 0SS 62 . - 147.

. . - . . DSS 42 DSS T1 DSS 12 . « LGB

. . - . . DSS 51 DsSs 72 D55 14 . « lL49.
Tie0s T~ 30 «DSIF  ,TC gprC. DSN «l. REPORT DSIF STATUS. . « £50.
- e - - - - « 151.
78.0. » CUMM :LC oPC. DS «l. REPORT COMM STATUS, . . 152,
T3.G. «DPS -DC oPC. DsN «l. REPORT DPS STATUS. - « 153.
80.0. SUPT  L5C GgPC. DSN «l., REPORT FACILITY STATUS. . o 15%.
8l.0. «DSN «OPC TDS. «l. REPORT DSN STATUS. . . 155,
T . . - . . - - -
B2.0. «AD LEUPS TDS. +1. REPORT AFETR AND MSFN STATUS. - « 156.
83.0: :TUS :TUS TDSM: :l. REPORT TDS STATUS. . . L5T7.
34940 «SUST LSC JerC. «l. CHECK MSB FUOR CORRECT INFQRMATIUM. - - 158,
Iselba T FU -MnKCHF: DCN. «l, FINAL CDEFFICIENTS FOR TO44 DELIVERED TO . « 159,
. . . . . DACON. - « L6C.
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. . . REPORT .  NET . EVENT JCHECK WHEN o
JITEM . TIME . STA. . BY-TO . . COMPLETE .LINE.
86.0. T~ 2D .COMM LCC  DPC.  DSN  .l. COMPLETE COMMUNICATIONS PLANT CHECKOUT, ALL . . 16l.
. . . . . SYSTEM. . . 162,
87.0. T~ 20 JOSIF  .STA  TC. .1. TRANSMIT DAILY STATION STATUS MESSAGE. . . 163.
. .. . . . pss 11 0SS 61 DSS 41 pSS 62 . . lo4.

. . . . . DSS 42 DSS 71 DSS 12 . . 165,

. . . . . DSss sl pSS 72 DSS 14 . - 166.
88.0. T~ 20 JOSIF .TC  OPC.  DSN  -l. REPORT DSIF STATUS. . . 167,
- LR J - - - - - 168-

- - - - - » - -
89.0, .COMM .CC  DOPC.  DSN  .l. REPORT COMM STATUS. . - 169.
90.0. -OPS  .0C  OPC.  OSN  -l. REPORT DPS STATUS. . . 170.
» - - - - - - -
91.0. .SUPT .SC  OPCe  DSN  .l. REPORT FACILITY STATUS. . . 171,
92.0. .0S4  .0PC  TDS. ~1. REPORT DSN STATUS. ) . 172,
93.0. -A0  .EO0PS  TOS. ~L. REPORT AFETR AND MSEN STATUS. ) - 173.
94.0. LTDS  .TDS  TDSM. .1. REPORT TDS STATUS. ) . 174,
95.0. T- 1DL5H SDPS  .DC  OPC.  DSN  -1. PROJECT USING THE COMPUTERS. . . 175.
96.0. T- 1ULLH .DPS  .DC  OPC.  DSN  .l. PROJECT RELEASING THE COMPUTERS. . . L76.
- - - - - . e« 17T.

. . . . .2. START DPS/FSD SYSTEM DIAGNOSTICS. . . 178.
97.0. .DACON .DCN MCHF. -1. REPORT DPS STATUS. . . 179.
98.0. T- 10 TH .DPS  .OC  0PC. ~1. COMPLETE DPS/FSD SYSTEM DIAGNOSTICS. . . 18cC.
. . . . . . . 181.

- - - - e2e START IBM PM. - - 182.

. . . . . ) . 1a3.

. . . . -4. START TP PM. . . 184.

) . . . . ) . 18s5.

. . . . v4e START 1/0 PM. . - 186.
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. . « REPDRT . NET . EVENY «CHECK WHFN . -
«ITEM . TIME -« 5TA. + BY-TD . « CONPLETE LINE.
- - - - - - -

29.0. T- 1D -Supt  ,SC oec. DSN +Ls CHECK ALL FIRST FLOOR CDISPLAYS INCORPORATING . - 187.
. - . - . DDU FOR CORRECT OPERATION. . « LB88.

- . . - . - » 189.

. . . . +2+ CHECKOUT AND VERIFY THE OPERATIUGN UF - +« 190,

. . - . . A. EIDOPHCR PROJECTOR - « 191

. . . . . B. MISSION EVENTS PRDJECTOR - « 1924

. - . . . C. TELEPRCMPTER PROJECTORS. - « 193,

- - L] - [ 4 L - 194.

. . . . +3. RECEIVE STANDBY ELECTRICIANS NAMES AND WORK . « 19%.

. . . - . SCHEDULES. . s 196.

- - L] [ ] - - - lg’.

. - - . +%. RECEIVE VERIFICATION FROM FACLILITY SUPPDRT . e 198.

. - . . . THAT THE DIESELS ARE READY FOR LAUNCH. . « 199,

- - - - - . - -
100.0. » MARCHF . MCHF cc. «l. PREPARE AND DELIVER T-1 DAY ALERT MESSAGE TO . « 200.
- - . - CUMMUNICATIONS FOR TRANSMITTAL TOU GS5FC. . « 20l
101.0. «COMM  .CC UPC: DSy «ls VERIFY XMISSION OF ALERT MESSAGE TO GSFC. - « 202.
102.0. T- 1D «DSIF  .5TA Tla ele TRANSMIT DAILY STATION STATYUS MESSAGE. . « 203.
- .e . . . pss 11 0SS 61 DSS 41 DSS 62 . » 204,

. . . - . DSS 42 pss 71 DSS 12 . « 205.

. - . . . Ds5 51 DSs 12 D35 14 . e 20¢€.

- - - L ] - - - -
t03.0. T- 1D «DSIF  .TC orC. DSN «le REPORT DSIF STATUS. . « 207a
- as . . . . « 208.

- - - - . - - -
104.0. «CUMM  .CC aec, OSN +1. REPORT COMM STATUS. - « 209,
105.0. «DPS 0C UPC: DSN «l. REPORY DPS STATUS. - « 210.
106.0. «SUPT  .5C QPc. DSN «l. REPORT FACILITY STATUS. . - 21l.
1070, «BSN :OPC TDS: »lea REPORT DSN STATUS. . « 212
108.0. +A0 +EOPS TOS. «La REPORY AFETR AND MSFN STATUS. . « 213a
109.0. «TD> «TDS TOLSM, «l- REPORT TOS STATUS. . -« 214,
L10a0s T- 21H «0P% «C JPC. DSN «ls IBM PM COMPLETE. - « 215.
- . . - . . - 216,

. . - . «2+ TPS PM COMPLETE. . « 217,

. . . . . - . 2l8a

- . - . «3. 1/0 PM COMPLETE. . + 219

. - . . . . . 22Ca

. . . . +«%. START FINAL OPS/FSD SYSTEM OIAGNOSTICS. N « 221
ill.Vs 7= 13H LCO4M  oLC UPC: 0154 :1- COMMENCE GUO. NO/GO, TESTS UN VRSs PAy UVCSy . « 222.
. . . . . CCTV, ANG TTY, . « 223,
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. . « REPORT . NET . EVENT +CHECK WHEN . -
«ITEM . TINE « STA. « BY-TO . . « COMPLETE .LINE.
112.0. T~ 13115M «DSIF . . «l. COMMENCE STANDARD CLASS A COUNTDCWN . - 226a
- "o . . . DSS 71 ANG DS§ T2 - . 225.
Ll3.0. T- 12H <AFETR EOPS. «1l. TRANSMIT PROPAGATION FURECAST. - - 226.
114.0. T- 12H «DSIF . . «le COMMENCE STANDARD CLASS A COUNTDOWN. . -« 227,
- .o . . - 055 11 DSS 51 . - 228,

. . - . . D55 41 D35 6l . - 229.

. . . . » DSS 42 . -« 23C.
11%.0. T- 11H +COMM  .CC OPC. NSN «l. REPORT COMM STATUS. . « 231,
1l6a0s DPS .0C OPC. DSW «le REPURT OPS STATUS. . « 232,
117.0. «SUPT  L5C OPC. DSN «le REPORT FACILITY STATUS. - e 233.
118.40. «COMM  LLC ueC. DSN «ls STAFF UNIVAC MAINTENANCE. . - 234,
- » - - - - - 235-

- . - - «2. COMMENCE CP GO, NDO/GO TEST. - o 236a
113.0. - 1LH -0OP5 «UC OPC. fISN «ls DPS SYSTEM CHECKOUT COMPLETE. - « 237,
- - - - - - - 238.

. - . . s4s ONE STRING RELEASF TO DACON FOR PROJECT USE. . « 23%.

- - - - - - - 2“0.

- . . . a3« ONE STRING RELEASE TO DACCN FQR TCS USE. . .« 241,
120.0. T- 1iH +OACON JOCN  ACEbS. «l. REPORT OPERATIONAL RFADINESS TO ACE 5. . - 242.
12leve T~ 10H «COMM  .CC apPC. DS «l. COMPLETE GO, NO/GC FESTS ON VRSe PAy DVCS, . +» 243,
. - N - . CCTV, AND TTY. . - 244,

- L - - - - - 2"5.

. . . . «2. CLEAN AND SERVICE 1004. - « 24ba

- . . . - . « 247,

. - B . «3s LOAD PAPER IN ALL CPCC MACHINES. . +» 248,
128.ue. T~ 9H LM .CL oecC. DSN «l. COMPLETE GO, NO/GOs TEST ON CP. . « 249,
123.0: T TH20v «SUPT  .5C aPC. Dsw «le STARTING GEN[ RATORS. - « 250.
lébele T- T4 .SUPT  .SC uPC. DSN ele FACILITY WILL BC SWITCHED TG GENERATOR POWER . « 291,
. N . cc. . IN 10 MINUTES. - . 2524

. . . DC. . . « 253,
12%.u. T- GH3IM - 5UPT  .5C uPC. D5d «ls FACILITY SWITCHED Y0 GENERATOR POmER, . . 254,
- N . cC. . . - 255.

. . . LC. - . .« 25t
Ldbaua. T- oli4a «Cnvee LCC TC. DSH «l. DSS 71 AND 72 VUICE UP. . . 257,
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JITEM .

127.0.

128.0.

1£9.0.

130.0.

131.0.

-

132.0.

133.0.

.
-

-

134.0:
l35.0:
136.0:
1}7.0:

138.0.

139.0.

.
140.0.

TIME

6H30M

6H30M

6HAOM

6HZ0M

GH1S5M

6H

S5H50M

SHA5H

SH45M

SH45M

MOS/T+DS MERGED SEQUENCE FOR Mv=-67

PAGE 9
. « REPORT . NET - EVENT +CHECK WHEN . -
« STA. « BY-TO - « COMPLETE +LINE.
«PE -5YSD OPC. DSN al. SYSAD POSITIUN STAFFED. . +« 258.
«ODSIF  .HNM uPC. DSN «l. TRACK CHIEF AND NETMAN POSITIONS STAFFED. . « 255.
- e - - - - - 260.
. . . =2« ONE NET CONTROLLER ON DUTY. . « 261
-COMM  .CC OPC. DSN «he VOICE CIRCUITS JPL/ETR ARE UP. . « 262,
+COMM  .CC OPC. D5N «les ALL REAL TIME ENYRIES HAVE BEEN MADE TO THE . « 263,
- - - . CP. - - 264,
«COMM  .CC OPC. NSK +1. ESTABLISH ALL DSS 7! AND 72 CIRCUITS. . « 265.
. . . . - . 266.
- . . »2+ START VOICE RECORDING REQUIREMENTS REQUESTED . . 267.
- - . . NETS. - « 268.
«MARCHF . MCHF CC. «l. PREPARE AN DELIVER L—-6 HOUR ALERY MS5G TO COMM. « 26%a
- . - - FOR TRANSMITTAL TO GSFC. - « 210,
+COMM  LCC OPC. DSN «ke ESTABLISH 2 VDICE CIRCUITS JPL/ETR STATUS . « 271.
- . - - AND ETR NETS. {FPAC-RTCC2) - . 2724
. . - - . « 273,
. . . «Z2+ REPORT COMM STATUS. - « 2T4.
«0PS «DC oPC. DSN «l. REPORT DPS STATUS. - e 2754
«SUPT  ,SC oPC. DSN «ls REPORT FACILITY STATUS. - « 2T6a
.COMM  .CC MCHF. FAC-PRIME .1. VERIFY XMISSION OF ALERT MESSAGE TU GSFC. . « 2717,
«VEH . . «ls ATLAS AGENA PRECOUNT. - « 278.
-COMM  .CC uPC. psw +1s D5S 7L AND 72 CIRCUITS UP. . - 279.
. . DC. DPA 1 - . « 280.
«CUMM  CM TC. FAC-PRIME .l. DSS 71 AND 72 CIRCUITS UP. . « 28l
.e . SYSD. - . -« 2824
. . - «2. FIRST COMM QPERAYOR TO NET CCNTROL. - -« 283.
LUPSCON.OPC -« FAC PRIME .l. JPL/ETR FPAC/RTCC NLT UP. - « 284.
. . SYSD. - . « 285.
- . - «2. COMM MAN POSITION IS STAFFED. . « 286
- - - . - - 28?‘
. + - «3. THE DSN STATUS TS GU-Nu/GO. - -« 288.
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. . « REPORT . NET . EVENT «CHECK WHEN « .
«ITEM . TIME - STA. . BY-TO . « COMPLETE .LINE.
141.0. T- SH15M «DSIF .TC DSSe DSS «le START PRETRACK DATA XMISSION TEST WITH - - 289.
- LX) . Ld - DS§S 71' DSS 72 L] - 290.

- - - - - - « 291.

. . - . ole OS5 71 AND 72 TRANSMIT PRETRACK REPORT . « 2924

. . . . - BY TTY. . « 293.
142.0. T- SH «FTR . . «1. RANGE COUNT STARTED. . o 294
143.0. T~ 5H «COMM  .CC orPC. DSN «ls ESTABLISH COMMUNICATIONS WITH DSS Lly 41 - « 295,
. .s - . - 51y AND 61l. - - 296.

- - - - - - . 297.

. . . . «l. VOICE WITH DSS 11, 41, 42, 51, AND 61 UP N - 298.
144.0. T- 4H35M -COMM  .CC orC. DSN «la ACTIVATE ALL TTY CIRCUITS AND HSO AND . « 299,
. - - . - REMAINING ETR VOICE. . « 300.

- . - Ld - SPAC"AD TRN (MAC) - - 301.

- . . . . PRUJECT HOT LINF HSD/BUSS . . 302.

. . - . . STATUS - « 303,
L45.0. T- 4H30M +COMM .CC apc. DSN «ls COMMUNICATIONS TO ALL PARTICIPATING DSS UP - -« 304.
- - -CM TCa FAC"PRIHE - AND pRUGRAHHED- - - 305.
146.0. «DACON LDCN SYS5D. FAC PRIME .3. BOTH DPS STRINGS INITIALIZED. . - 306.
147.0. T- 4H20M «DSIF  LALL TC. D55 +1. REPORT STATION STATUS. . « 307.
. .e - - . . - 308.
148,0. T— GHL5M «COMM  .CC OPC. DSN «ls REPORT COMM STATUS. . « 309,
L] -as L] - - - - 310.

. «0PS «DC QPC. DSN «le REPORT DPS STATUS. - « 311l.

. . . - - . . 3i2.

. «SUPT  .5C GPC. DSN «le REPBRT FACILITY S5TATUS. - « 313.

L - » - - - - 314.

. «OSIF  .NM OPC. oSN «l. REPORT DSIF STATUS. . - 215.
149.0. «DSN .0PC  SYSD. FAC PRIME .1l. REPDRT DSN STATUS. - - 3lé.
190.0. T- 4H 8M -PE +«SYSD EOPS. ETR «l. REPORT DSN STATYS. . « 317.
151.0. = AD .E0PS 5Y50. FTR «1l« REPORY AFETR AND MSFN READINESS TO CONDUCT - « 318.
- . . . . DATA FLOW TESTS. . « 319.
152.0. « AD :EUPS TDSHM. «la REPORT TO0S STATUS. . « 320.
1%3.0. «PE «5YS5D  TDS. «le REPORV TODS STATUS. - « 321,
L9%.0. T- 4H M «COMM - LCC UPC. DRL] ole REMAINING COMMUNICAYIUNS TC AFETR UP ANV . . 322.
. ’ . . . PROGRAMMED. - « 323.
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. . « REPORT . NET . EVENT -CHECK WHEN . -
«ITEM TIME « STA. » BY=-TO . « COMPLETE JLINE.
155.0. «NSN ~0PC 5YS0. FAC PRIME .1. ALL AFETR CIRCUITS uUp AND PROGRAMMED FOR - s 324a
. . . - . YOUR USE. - a 325«
156.0. = MON «MC oPC. DSN +le MONITOR AREA STAFFED AND READY. - « 326.
157.0. T- 4H «DSIF .DSS TCa »le DSS 11y 42y 41y 51, AND 61 TRANSMLT PRETRACK . « 327.
. - - . . REPORT BY TTY. . « 328.

- - - - L] - - -
158.0. T~ 4H «DSIF .TC DSSe. 0SS +L. START PRETRACK DATA XMISSLON TEST WITH DSS ll. s 329
- .o - - - DSS 41'42'51'61 L L] 330‘

- - - - - - - -
159.0, T~ 4H «MSFN . - o Mol e sk o o o o ook NOTE i f L2l L b2l 2l « 33.
- -ETR - - orkkpkbkekkkrkk DATA FLOW CHECKS *kakdskkbbkhbibdk, « 332.

- -DSIF . . . . - 333.

» «SFUF . - + BETWEEN T—4H AND T—60M DATA FLOW TESYS FROM - « 334,

. .o . - « MSFNy ETRs AND DSIF STATIONS TO THE SFOF WILL . « 335.

. . . - « BE CONDUCTED. THERE IS NO PARTICULAR ORDER - « 336.

- - . - » THAT THESE TESTS MUST FOLLOW. THE READINESS . « 337.

- . . . » TO SUPPORT EACH OF THE DATA FLOW TESTS WILL - +« 338.

- - - - « BE COORDINATED AT DSS 71 AND DSS 72 BY THE - « 339.

. - . . « RESPECTIVE STATION MANAGERS AND T + DS - « 3404

- - - - - TELEMETRY COORDINATDRS. SYSAD WILL DIRECT - - 34la

. . - - « THE START AND ODURATION OF EACH TEST, BASED . . 342

- . - - « ON INFORMATION AND RECOMMENDATIONS FRODM THE . + 343,

- - . - « T + DS COORDINATORS. SYSAD WILL DfRECY - . 344a

. - - . « MULTEIPLE ADDRESSING OF DATA TO AOQ AS REQUIRED . e 345.

- - - . « DURING THIS PORTION OF THE COUNT. - - 3#?-

- - - - - - L ] 34 -

- . - . . 1. ASCENSIQON MSFN TM THRU DSS 72 TO SFOF . « 348.

. N . . - AND AD - - 349.

. . . . . 2« SHIP 1.1/4 SPEED TM PLAYBACK THRU DSS 72 . « 350.

. . - . . TDO SFOF AND AD - « 39l.

. - . - . 3. SHIP 2,174 SPEEC TM PLAYBACK THRU DSS 72 . « 352

. - . - . TO SFOF AND AD . « 353.

- . - . . 4. ANTIGUA TM VIA 40KC CARRIER THRU DSS 71 . « 354.

- - . . . TO SFOF AND AD - « 355.

. - . - . 5. PRETORIA TM THRU DSS 72 TO SFOF AND AD - « 356.

. . . - . 6« TEL 4 TM THRU DSS T1 TO SFOF AND AC . . 357,

. - . . . 7. DSS 51 TM AND TK TO SFOF AND AQ - « 358.

- - . . . 8. DSS 42 TM AND TK TO SFOF AND AC . « 359.

- . . - . 9. DSS 61 TM AND TK TQ SFOF AND AC . . 352-

- - - L - - - 36 -

- - . . » THE FOLLOWING REPORTS, AS APPROPRIATE, WILL BE » -« 362«

. - - - » MADE FOR EACH TEST- . s 363
160.0, +PE «5YSD EOPS. ETR »1. DSS TRANSMITTING TO AD . . b4
l6l.ve « AQ +LUPS SYSD. ETR 21l AU RECEIVING TM FROM (SOURCE). . . 365.
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. . . REPORT .+  NET . EVENT JCHECK WHEN «

LTEM . TIME - STA. . BY=TO . - COMPLETE .LINE.
162.0. JMON . MC  SYSD. FAC-PRIME .l. SFOF RECEIVING DATA . . 366.
163.0. JDACUN .DCN SYSD. FAC-PRIME .l. PROCESSING AND QUTPUTTING 100 WPM PROCESSED . 367,
- - - - . DATA - - 368.
166.0, "PE  .SYSD EOPS.  ETR  .l. TRANSMITTING PROCESSED TTY : - 369.
165.0. -AD  .EOPS SYSD.  ETR  .l. AD RECEIVING PROCESSED TTY - - 370,
16640, LMON  -MC  SYSD. FAC-PRIME .l. VALIDATE DATA N . 371
167.0. .SYSAD .SYSD PRIM. FAC-PRIME .1. ——~DATA FLOW TEST CUMPLETED. . . 372.
168.0. JMARCHF.PRIM ETR. STATUS  .l. ———DATA FLOW TEST COMPLETED. . . 373.
- - - - o« F R g ok ool ook ok ok ol koo e e oK e R o ok e ok e o« 3ThHe
169.6. T~  3H50M .DACON -DCN ACES. VAL-PRIME .l. REPORT DATA PROCESSING SYSTEM READINESS TO . . 375.
- - - - - ACE 5‘ - - 376.
L70.0. T~  3HSOM .VOPS .VOPS 1/0. «l. REQUEST T/M QUTPUT FORMATS FRGM DPS. . . 377.
171.0. T-  3H4OM .S/C . . .1. S/C COUNTDOWN STARTS. . - 378.
172.0. WA0  .ETR PRIM. STATUS  .l. PRIME/ETR BEGIN STATUS REPORTING. . . a79.
- - - - - - « 380.

. . . . «2. S/C PONER ON AND RF POMER CHECKS. . . 38l.
173.0, T-  3H20M JDSIF .71 TC.  DSS  «l. START XMITTING S/C T/M TD SEOF VIA HSD AND . . 382.
- . - - - TTY - - 383.
17‘0.0: T AHZ20M ~DSTIF -TC 5YSD. FAC-PRIME .l. RECEIVING S/C T/M FROM DSS 71 - . 384.
- - & - - - - » 385.
175.0. CMARCHF.PRIM ETR. STATUS  .l. TRANSMIT OPERATION READINESS REPORT TO ETR BY. - 386.
. . . . . VOICE. . - 387.
176.0. .DACON .DCN ACES. VAL~PRIME .l. START PROCESSING NSS 71 S/C T/M . . 388.
177.0. “AU  JETR PRIM. STATUS  .l. TRANSMIT S/C STATUS REPORT TOQ PRIME 5 BY . . 389.
- - - - - VOICE - « 3SC.
i178.0e T- AF SM +MNACLYN DCN  ACES. VAL-PRIME «l« REPORT SFQ STATUS TO ACE S - : 391,
. LSPAC  BL . . . . 152,

. SSSAC  w5C . . ) . 393,

. TFPAC  LFC . . . - 3%4.
179.0. LMARCHE.PRIM ETR. STATLS  .l. REPORT SFC RFADINESS TGO £TR 8Y VGICE 3 * age.
180.0. T-  3H 5M LCOMM  .LC  QPC.  DSN  .l. ACTIVATE AND PATCH SPECIAL AUDID CIRCUITS. . . 396.
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- N « REPORT . NET . EVENT +CHECK WHEN « -
JITEM » TIME « 5TA. - BY-TO . « COMPLETE .LINE.
i81.0. T~ 2H35M «AD +ETR PRIM. SYATUS +«1le START AGENA UOMH 100 PECRCENT TANKING. - - 3%7.
- - - - L3 - L] -
182.0. T~ 2ZH30M «MARCHF « MCHF CC. «l. PREPARE AND DELIVER T~2H3QM ALERT MESSAGE TO . « 398.
. . . . . COMM FOR TRANSMISSION TO GSFC. - - 359,
183,0. T- 2H15H +AD «ETR PRIM. STATUS +1. AGENA UDMH TANKING COMPLETE. - - 4C0.
- - - - - - - -
184.0. T- ZHﬁ%M «COMM  .CC ACES. FAC-PRIME .l. VERIFY TRANSMISSION OF T-150M ALERT . « 401.
. . . . . MESSAGE TO GSFC. . o 4024

L] L] - - L] - - -
LB5.0s T~ 2H HM «AQ -ETR PRIM. STATUS +«1. START TOWER REMDVAL. . « 4C3.
186.0. T- 2H SM +DACON -UCN  ACEb. VAL-PRIME .l. REPORT SFO STATUS TO ACE 5. - o 404,
. «SPAC  .BC . . . -« 4CS.

. +55AC .5C . . - « 406,

. «FPAC .TC - - . . 407.

- - L] » - - - -
187.0. T- 2H «MARCHF.PRIM ETR. STATUS «l. TRANSMIT OPERATIONAL READINESS REPORT TO ETR . « 40B.
. - - - . 8Y VOICE. . « 409.

- - - - - - - -
188.0. +FPAC .FC ACES. VAL-PRIME .l. RUN PREDICT CHECK CASE ON BOTH COMPUTER . = 410.
. . - . . STRINGS (PRDX). . . 411,
183.0. +JACON «UCN ACES. VAL—PRIME .). REPURT RECEPTIQN AND PROCESSING CF ETR S/C . - 412,
- - - L L] DATA TU ACE 5. - - "13.

- L] L - L] - - -
190,0, T- ZH +AD -ETR  PRIM. STATUS «1. REPORT UPDATE OF NOMINAL MARK EVENTS - - 4l4.
. . . - . WHEN AVATLABLE. - + 415,

» L] L] L) - - - L]
191.0. 7- AH45RM +DSIF  LALL TC. DSS «1ls ALL STATIGNS REPORT S5TATUS. . -« 4lé.
- -8 - - L] - L 411-
192.04 T~ 1H45M .COMM  .CC OPC. DSN «l. REPORT COMM STATUS. - +« 418,
. .e . . . . « 419.

. = DPS «DC 0PC. 05N «l. REPORT DPS STATUS. . « 4204

. . - . . . « 421,

. «SUPT .SC GPC. DN »1. REPORT FACILITY STATUS. . . 4224

- - - - - . - 423.

. «DSIF «NK GPC. DSN «1. REPORT DSIF STATUS. - « 424,
193.0. T- iH40M «VOPS  VOPS ACES. VAL-PRIME .l. REPORT STATUS OF COMPUTER OUTPUT TO ACE 5 AND. -« 425.
- - - - - DACON. - - 426
£94,0. T~ 1H3%M A} <ETR  PRIM. STATUS «1. TOMER REMOVAL COMPLETE. - . 427,
195%5.0. T- 1H3uM «SYSADr «5YSD EOPS. ETr «ke DSS S1 AND 42 STATIC POINTS HAVE BEFN - « 428,
. . . . . TRANSMITTED TO AQD. . o 429,
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. . « REPORT . NETY - EVENT «CHECK WHEN . .
«ITEM . TIME « STA. + BY-TO . . « COMPLETE .LINE.
196.0. T- LH30M4 «AD .ETR  PRIM. STATUS «ls START AGENA IRFNA 10 PERCENT TANKING. - « 430.
- - - - - - L] 431.

. - . . «2+ REPORT ETR AND MSFN STATUS TO PRIME 5. . » 432.

- - - L] - - - "33-

. . . - «3. REPORT THE FULLOWING,S/C FREQUENCIES AND . . 434,

. - . . . TEMPERATURES TO PRIME. . « 435

. . . . - A. BAY V TEMPERATUREsesessseeDN (CH404} - « 436.

- - * - - - * 437-

- - . - . B. BAY VI TEMPERATUREwsiveae=seDN {CH405) . « 438.

- . . - . - « 439,

. . . - . Ce VOO TEMPERATUREsssssses+DN . « 440.

- > - - - - - ‘.41.

. . . . . Do AUXILIARY OSCILAYOR . . 4424

- - . . - - . 443,

. - . - . NDO. §I TEMPERATURE«oseacov«DN . + 444,

. . . . . . s 445,

. . . - . €+ AUXILIARY OSCILATOR - o H446a

- . . . . . . 447,

- . - . . NDe 2 TEMPERATURE«eceessae=DN - - 448,

- - - - - - - 449-

- . . - . F. TRANSPONDER CARRIER FREQUENCY . « 450.

. - . . . OGN AUXILTARY QSCILIARY DRIVE - « 451,

- - - - L] - - 452.

. . - - N G- GROUND TRANSMITYER FREQUENCY . « 453,

- - - - . - - 454.

. - . - . He TRANSPONDER FREQUENCY . « 455.

N . B . . - - 456.

- . . - «%« REPORT S/C STATUS TO PRIME S. - « 457.

- - - - - - L) 458.

- . N . +«5« TRANSMIT STATIC POINTS TO SFOF. . « 459,
19740 «MARCHF.PRIM ETR. STATUS -l REPORT S5F0 STATUS TO ETR BY VOILCE. - . 460,
198.0. T- 1H30HM «AD +ETR 7l. «le TRANSMIT T-1H1SM TRANSPONDER FREQ AND . - 461,
. .o . . . TEMP REPORTS 8Y VOICE. . + 462,
199.0. «AD «ETR  PRIM, STATUS sle START AGENA 100 PERCENT IRFNA TANKING . « 463,
200.0. T- LH30HW «COMM  L.CC 0PCe. DSN «l. START BACKFEFDING MISSION COUMMENTARY PER . - 44,
- . . . . CUMM PLAN. . . 465,

. . . . . - « 466,

. . . - +2. ADD SECOND COMM OPERATUR TU TRACK. . . 48T,
201.0. T~ LHL1S# «031F .71 TC. DSS «ls TRANSMIT T-1H15M FREQUENCY AND TEMPERATURE - « 468,
. .o . - . REPORYS BY VOICE A%ND TTY. . . 469,
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. - « REPORT . NET . EVENT +CHECK WHEN . o
<ITEM .« TIME « STA. « BY-TO . » COMPLETE .LINE.
202.0. T- 1H SM +DACON .DCN ACE5, FAC-PRIME .l. REPORT SFO STATUS TO ACE 5, . . 470,
. +SPAC  .8HC . . . . 411,

. «SSAC  .SC - - . . 472,

- oFPAC OFC - - - . ‘.13-
203.0e T~ 1H 5M «D51F JALL TC. 0SS «l. REPORT STATION STATUS. - . 2;;.
- -0 - [ ] - - - -
204.0. LCOMM  .CC 0PC. DSN +1. REPORT COMM STATUS. . . 4764
- - - [ ] - - - -
205400 -DPS  .DC aPc, DSN «l. REPORT DPS STATUS. . « 477,
- - - - - - - -
206.0. T=  1H 5M DSIF  .HM oPC. DSN «l. REPORT DSIF STATUS. . . 478.
. .. . . . . . 479,

» - - - - - - -
207.0. «SUPT  .SC aPC. fSN «le REPORT FACILITY STATUS. . . 480.
- ™ - - - » - -
208.0. D50  .OPC  SYSD. FAC-PRIME .l. REPORT DSN STATUS . . 48l.
- - - [ ] - - - -
¢09.0. T—  LH S5M <Al <ETR PRIM. STATUS «ke COMPLETE AGENA IRFNA TANKING . . 4824
210.0. T- 1H 3M «PE «SYSD EOPS. ETR «l. HEPORT DSN STATUS, . . 483.
21i.0. JAD  .EOPS SYSD.  ETR  .l. REPORT AFLTR AND MSFN STATUS. . . 484.
212.0. <FPAC JFC  EOPS. «l. TRANSMIT DSN ACQUISITION CONSTANTS TO AG . . 485,
. . . . « FOR RETRANSMISSION TO RTCS. . . 486,
213.0. «AG .EOPS TDSH, =l. REPORT TDS STATUS. . . 487,
21440 «PL .SYSD  TDS. FAC PRIME .1. REPORT TDS STATUS. . . 488.
215.0. «PF +5YSD ACES5. FAC-PRIME .l. TDS DATA FLOW CHECK COMPLETE . . 489,
L] - - - - - 1 ‘ig‘;-

. - . - «2. TDS 1S GO/NO GO . . 491,
21640 JMARCHF.PRIM ETR. STATUS «ls. REPORT SFQ RFADINESS TO FYR BY VUICE . . 492.
- - - - - L] a “95.
217.0. T- &0OM . . . e ————— START 50 MIN BUILT IN HOLD=—=m—maen—— . . 494,
- - . - L) - a 495-

- . L] - - - - 496.

. . . . m————————— END 50 MIN BUILT IN HOLD~——=——- ——— . « 497,

. . - . . . . 4984
el8,0. T- &0M +Pr +5YSD  CC, FAC PRIME .1, BRIDGE BETWEFN £TR AND FPAC—~RTCC2 NETS . . 499,
. . - - . BROKEN AT THIS TIME . « 500.
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- . s REPORT . NET . EVENT +CHECK KHEN .« -
«FTEM . TIME « 5TA. . BY-TO . - » COMPLETE .LINE.
219.0. T- 1H «SPAC  .BC ACES5. VAL-PRIML .l. ALL SPAC STATIONS MANNED. . » 501.
» - - - - - « 502.

- . . . «2+ START EVALUATION QF 5/C T/M RECEIVED FROM . « 503.

- - - - - T" ZOOH TU PQESENT - - 504.
220.0. « MARCHF + MCHF cc. «l« PREPARE AND DELIVER T~- 60M ALERT MESSAGE 1O . - 505.
. - - . . COMM FOR TRANSMISSION TO GSFC . + 506.
221.0. T- 1H «NSIF .TC ACES. FAC-PRIME .l. REPDRY SFO STATUS TO ACE 5. . « 507.
- «DACON .DCN . - . « 508

. «SPAC  .SC . - . -« 509.

- «55AC L5C - - . « 510.

. +FPAC .FC . - - e 51l.

- .e . - . . « 512.
222.0. T- 60M <Al «ETR PRIM. STATUS «le TRANSMIT S/C TEMPERATURES TO PRIME 5 . -« 513.
- . * * . - e 5l4.

. . . . . A. BAY V TEMPERATURE«ssevessON {CH404) . + 515.

- - L - - - [ ] slb.

. . . . . Ba BAY VI TEMPERATUREcsereesea DN (CH405) - « 517,

- - L] - - L) +« 518,

- - . - . Ce VCD TEMPERATUREswsssees+DN . « 519.

. - . - - . « 520.

. - . - - D. AUXILIARY OSCILATOR . -« 521.

- - - . - . « 522.

. - . . . NO. 1 TEMPERATUREwaesaseeeDN . « 523,

. . . - - - o S524.

. . . - . Ee AUXILIARY DSCEILATOR - -« 525,

- - - - - . « 526,

. . . - . NUe 2 TEMPFRATUREsseeeenssDN . - 527,

. - . . - . « 528.

. - . . . Fa TRANSPONUER CARRIER FREQUENCY . « 529,

. - . - . ON AUXIL1ARY OSCILIARY DRIVE - - 530.

- - - - - - « 53t.

. - - . . G« GROUND TRANSMITTER FREQUENCY . « 532,

- - - - L] * L] 533.

. . . . - H. TRANSPONDFR FREQUENCY . . 534,
223.0. T~ 60M < AU JETH Tl. «la TRANSMIT T-45M TRANSPONDER FREQ AND . « 535.
. .- - . . TEMP REPORTS BY VOICE. . -« 536.
229U T-  GOM LOS81F  JALL TC. D5S «l. REPORT STATION STATUS. . . 537,
. .e . - . . « 538.
2291, JCOMY  .CC orcC. DSN «le REPORT COMM STATUS. . - 539.
246ede SLP> +0C uPc. D5W «Le REPORT DPS STATUS. . -« 540.
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. . . REPURT .  NET . EVENT J.CHECK WHEN .
JITEM . TIME . STA. . 8Y=TO . - COMPLETE .LINE.
- - - ] - - - -
227.0. T~ 6OM LOSIF .NM  0PC.  DSN  «l. REPORT DSIF STATUS. . . 54l.
. .. . . . . . 5424
228.0. SSUPT .SC  OPC.  DSN  .l. REPORT FACILITY STATUS. . - 543.
229.0. T- STM -DSN  .OPC PRIM. FAC-PRIME .l. REPORT DSN STATUS . . S44.
230.0. “AD .ETR PRIM. STATUS  .l. RCPORT OPERATIONAL READINESS TO PRIME 5 BY . . 545.
. . . . - VOICE ) . 546.

* - -« » - - - -
231.0. T~ 55M _MARCHF.PRIM ETR. STATUS  .l. REPORT SFG RCADINESS Tu ETR BY VOLCE. . . 547,
- - - - - - - -
232.0. T- 55M .A0 .EOPS TOSM. +1. REPORT TDS STATUS. . - 548
233.0. LPE  .5YSD TDS. .1. REPORT TDS STATUS. . . 549.
23440, T— 45M COSIF  L42 . T1. TRANSMIT PRETRACK REPORT TQ SFOF BY TTY. . . 550.
- - .51 [ ] - - - 551.

- - .72 L 3 L ] - [ ) 552.

- .. . . . . . 55a.
235.0. T— 45M JDSIF .71 TC.  DSS  +1. TRANSMIT T-45M FREQUENCY REPORT B8Y VOICE ) . 554,
. - . . . AND TTY. . . 555.

- - - - - L] - -
236.0. T- 40 240 JETR PRIM. STATUS  .1. START ATLAS LOX TANKING . . 556.
¢37.0. T- 40M JCOMM  .CC  ACES. FAC-PRIME .l. VERIFY TRANSMISSION OF ALERT MESSAGE TO GSFC . . 557.
- - - - - - - -
238.0. “FPAC  .FC  ACES. VAL—-PRIME .1. RUN POWM BASED ON EXPECTED LEFTOFF TIME. . . 558.
239.0. T- 30M -FPAC .FC  ETRC. -1. VERIFY UR UPDATE DSN ACQUISITLON CONSTANTS. . - 559.
240.0. SCOMM  .CC  OPC.  DSN  +1. PATCH PA SPEAKERS TO STATUS NET AS CALLED . . se0.
. . . . - " OUT IN THE CUMM PLAN. . . 56l.
261.0. T— 30M JOSIF .ALL  TC.  DSS  .l. REPORY STATION STATUS. . . 562.
- - 8 - - - - L 563-
24240, SCUMM  .CC  OPC.  DSN  .l. REPORT COMM STATUS. . . S64.
- - - - - - - -
243.0. TOPS  .DC OPC.  DSN  .1. REPORT DPS STATUS. . . 565.
244.0. T- 30M LDSTF .NM  QPC.  DSN  .l1. REPORT DSIF STATUS. . . 566.
- - 4 L ] - - L ] - 561.
2450, LSUPT  .SLe ©OPC.  DSN  .l. REPORT FACILITY STATUS. . . sea.
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. . REPORT .  NET EVENT .CHECK WHEN . .
JITEM . TIME STA. . BY-TO . . - COMPLETE .LINE.
- L ] L ] - - L ] - -
24640, T- 30N TDSIF  .TC  ACESe FAC-PRIME -l. REPORT SFG STATUS TO ACE S. . - 569.
. .DACON .DCN . . . . 570.

. -SPAC .BC . . . . 571a

. .SSAC  .SC . . . . 512.

- .FPAC -FC - - > - 573.

L] LR} - - - ' - - 574.
247.0. T- 28M .DSN  .OPC PRIM. FAC-PRIME .l. REPORT DSN STATUS. . . 575.
24840, JMARCHF.PRIM ETR. STATUS  .l. REPORT SFO STATUS TO ETR BY VOICE . . 576.
249.0. CA0  .ETR PRIM. STATUS  -1. REPORT S/C.AFETR,MSEN STATUS TO PRIME 5 BY . . 577.
- - - -» - VDICE - - 518.
250400 T~ 27M LAU  .EOPS TOSM. .1. REPORT TDS STATUS. . . 579.
251.0. LPE  .SYSD TDS. +l. REPORT TDS STATUS. . . 580.
252.0. T- 25M CMARCHF.MCHF  CC. .1. DELIVFR T-30M FREQUENCY MESSAGE TO COMM FOR . . 58l.
. . . . . TRANSMISSION TO GSFC . . 582.
253.0. L0PS . . .1. COMPUTE STATION AGCa. . . 583.
254,0, T~ 25M “EPAC .FC  ACES, VAL-PRIME -1. GENERATE PRECICTS BASED ON EXPECTED LAUNCH UP. . 584.
. .. . . . YO L+ 4R (BOTH COMPUTER STRINGS}{PRDX)} FOR . . 585.

- - - - - DSS 72' 51’ (921 AND ll]. - - 586.
255.0. T— 20M "A0  .ETR PRIM. STATUS  .l. REPORT STATUS OF S/C,AFETR,AND MSEN TOD . . 587,
. . . . .  PRIME 5 BY VOICE . . 588.
256404 T— 15M “AC _ .ETR PRIM. STATUS «l. VERIFY NUMBER OF ENCOUNTER UPDATE PULSES TO . . 589.
- - - - - BE INSERTED AT L"? HlNc - - 590o
25740, JCOMM  .CC  ACE5. FAC-PRIME .l. VERIFY TRANSMISSION OF FREQUENCY MESSAGE TOD . . 59l1.
. . . . - GSFC . . 592.
258.0. T- 15H LUSIF  .TC  ACES. FAC-PRIME .l. REPORT SFO STATUS TO ACE 5. . . 593.
. .DACON .DCN . . . . 594.

. -SPAC  .BC . . ‘ . . 595.

. LSSAC  .8C . . . . 59.

. JFPAC  .FC . . . . 597.

. - - . . . . 598.
259.0. T- 1oM "DACON UCN ACEb. VAL PRIME .l. PROCESSED TM DATA 15 BEING TRANSMITTED TO . . 599.
. . . . . AG ETR. . - 6CC.
260.u- TAU LETR PRIM. STATUS  -1. RAW AND PROCFSSED DATA BEING RECEIVEL BY AC . . &cl.
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. . . REPORT o+  NET EVENT LCHECK WHEN «
JITEM . TIME . STA. .  8Y-TU . - COMPLETE .LINE.
- - - - - - [ ] -
261.0. T= 12M .OSIF .ALL  TC.  DSS  .l. REPORT STATION STATUS. . . 602,
. .. . . . . . 603.
262.0. .CUMM .CC  QPC.  DSN  .l. REPORT COMM STATUS. . - 604.
- L] - [ ] - L ] - -
263.0. 20PS  .OC  OPC.  DSN  .l. REPORT DPS STATUS. . . 605.
- L ] - L ] L] [ ] - -
264.0. T~ L2M .DSIF .NM  OPC.  DSN  .l. REPORT DSIF STATUS. . . 606.
. .- . . . . - 607.

- - - - - - L ] -
265.0. LSUPT .SC  OPC.  DSN  »l. REPORT FACILITY STATUS. . . 408.
» - - - - - - L J
266.0. LOSN  .OPC PRIM. FAC~PRIME ,l. REPORT DSN STATUS. . . 609.
267.0. JA0  .ETR PRIM. STATUS  .l. REPORT AFETR AND MSFN STATUS. . . 610.
268.0. “AU .EOPS TDSM. -1. REPORT TDS STATUS. . . 6ll.
269.0, -PE  .SYSD TOS. -i. REPORT TDS STATUS. . . 612.
27040, T- 1OUM LMARCHF.PRIM ETR. STATUS  .l. REPORT SFQ SYTATUS TO ETR 8Y VOICE . . 613,
- - - - - - - -
271.0. T- 10M .A0 .EOPS  FC. FPAC/RTCC .l. GIVE VERBAL SHIP POSITION REPORT. . - 6la.
272.0. LA .ETR PRIM. STATUS  .l. ANNOUNCE SECOUND PLANNED HOLD UP TO 10 MIN. . . 615,
. . . . . . . 616.

. . . . J— UP TO 10 MIN HOLD AT T=7Mmm—mmm—m——m . . 617,

- - - [} - - L ] 618.
273,00 T- M “A0 .ETR PRIM. STATUS  .—- DURING HOLD . . 619,
- - [ ] - - - - 620-

. . . : “L. ANNOUNCE GMT OF L=7 MIN scoeH scaeM aeesS o . 621,

. . . . : . . 622.

. . . . +2. ANNOUNCE LAUNCH PLAN. . . 623,

[ ] - - - - > - 624.

. . . . 3. VERIFY NUMBER OF ENCOUNTER UPDATE PULSES . . 625,

. . . . .77 TD BE INSERTED AT T-7 IF A RECYCLE HAS . . 626.

. . . . -~ OCCURED. . . 627,

[ ] - - - - ] - 628.

- - - - g I A sl ok i e END 10 MIN BUILT lN HOLD"'""'_"' “““““ - « 629,
274.0. T- T .s/C . . vl. SWITCH TO ENTERNAL POWER . . 630.
- - - L] - - [ ] 631.

. . . . .2. INSERT ENCOUNTER UPDATE PULSES . . 632.
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. . . REPORT .  NET . EVENT LCHECK WHEN » .
JITEM . TIME . STA. . BY=TO . . COMPLETE .LINE.
275.0. T~ M LA0  .ETR PRIM. STATUS .i. REPORT GMT OF SWITCH AND NUMBER OF UPDATE . . 633,
- M . - - PULSES WHEN AVAILABLE. - « 634,

. . . . . . . 635.

. . . . +2. REPORT ANY SIGNIFICANT CHANGE OF S/C . . 636.

. . . . . FREQUENCY AND TEMPFRATURE. . . 637,
276.0. T- TH LAD JETR  Tl. -1. TRANSMIT T-5M TRANSPONDER FREQ ANG TEMP . . 638,
- ae - - - REPORTS BY VOICE. - s 639,
217.0. LCOMM  .CC  0PC.  DSN  .l. ACTIVATE COMMERCIAL BACKUP CIRCUITS TO ETR. . . 640.
278.0. T- 6M .DSN  <OPC ACECS5. FAC-PRIME .l. REPORY SFC STATUS TO ACES. . . 64l.
. WDSIF  .TC . . . . 6424

- +DACON +DCN - - - - G43a

. -SPAC  .BC . . . - b44.

- .SSAC -Sc - a - > 645.

. +FPAC LFC - - - s G406,

- [ N ] - - - - - 647-

- - - - - - - -
279.0. .80 JETR PRIM. STATUS  .1. REPORT S/C STATUS TC PRIME 5 BY VOICE ) . 648,
ZBDIO. T‘ 5“ .SIC - - -lo RELEASE LCE RELAY HOLD - L] 6"9.
261.0. T~ 54 LAl .ETR PRIM. STATUS  .l. REPORT GMT OF RELEASE LCE RELAY HOLD . . 650.
. . . : ~  WHEN AVAILABLE. . . 651,
202.0. T- 5H L0SIF .71 TC.  DSS  .l. TRANSMIT T-5M FREQUENCY REPORT BY VOICE . . €52,
. .. . . - AND TTY. . . 653.
283.0. T-  4M .S/C . . 1. TURN TAPE RECORDER LAUNCH MODE ON. . - 654,
284.0. T~ 4M «AQ «ETR PRIM. STATUS ole REPORT TAPE RECORDER LAUNCH MODE ON GMT - . 655.
. . ) . -7 TIME WHEN AVAILABLE. . . 656.

. . . . : . . 57,

: : X .  veeiH ceeeM annnS . . ess.
¢85.0. T-  3M “s/C . . -1. RELEASE CC+S REAL TIME INHIBIT. . . 659.
/86,0, T- M “AD  JETR PRIM. STATUS .l. REPORT GMT OF CC+S REAL TLIME INHIBIT . . 6s0.
. . . . - RELFASE WHEN AVAILABLE. . . 66l.
Z87.00 T- 1k Y - STATUS  .l. CLEAR RELAY RELFASE . . 662,
(83,0, T- 1M “AD WETR PRIM. STATUS  .l. REPDRT GMT OF CLEAR RELAY RELEASE . - &63.
. WHEN AVAILABLE. : . 664,
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. « REPURT . NET . EVENT «CHECK WHEN « -

TIMC « $3TA. « BY-TO . . « COMPLETE JLINE.
- - - - L - -

+ AU «ETR  PRIM. STATUS . LIFTOFF . . 665,

- . - - - « 666a

. . . . T=1L . - 667

- - - - - -» 668‘

- - - - L] - 669.

. . . «le REPORY GMYT OF LIFTOFF AND LAUNCH AZIMUTH. - « 670

- . . . . e 67l.

- - - - LIFTOFF Il-lH --.IM ...OS - - 612.

. . . «2« REPORT CH L1lb AND CH 116 LAST READING TO . « 673,

- . . . PRIME 5 BY VOUICE - + 6T4.

- - - - - - 615.

. . - e3. TRANSMIT RAW TTY TRACKING DATA ON LINE A AND . . 616,

. . » . COMPUTED DATA ON LINE B . « 677

« MARCHF . MCHF cC. +1l. PREPARE AND OELIVER L LFTOFF MESSAGE TO COMM . « 678,

. . - . FOR TRANSMISSION TD GSFC . e 679,

«DSIF  .TC ALL. DSS «le XMIT LIFTOFF HSG . « 680.

.o . . - . « 681,

: : . :uunuunuun&tunuuunuﬂ"uunnu: : 632:

.s . . . NOTE~=PLUS TIMES GIVEN AS L+ ARE NOMINAL . « 683,

. - - . BASED ON A LAUNCH AZTMUTH OF 96 DEG On . « 684,

. . - - DAY 143. - » 685.

. . - IIIEIILIT A4 R I SRS S LI SR TR BRI TET T T « 686,

| ] «FPAC .FC ACES. VAL-PRIME .l. POWM/PRDX RUN PREDICTS BASED ON ACYUAL LAUNCH. « 687a
. . . . TIME UP TO L+ 4H {BOTH COMPUTER STRINGS) . « 6884

. - - - IF REQUIRED . « 689.

2M 9% +«AD «ETR PRIM. STATUS . MARK 1 . » 690.
LR . - - L] L] 691.

. . . 1. REPORY BOCSTER CUTDFF AND TIME IN GMT TO . « 692

. - . . PRIME S5 BY VOICE . . 693,

- - - - - L] 694.

- - - - MARK l ‘.......I-II-IS - - 695‘

L] - L] - - » -

eM1ls = AQ <ETR PRIM. STATUS - MARK 2 . « 696,
.e . - - - + 697.

. . . «l. REPORT BOOSTFR JETTISON AND TIME TO PRIME 5 . « 698.

- - . . . .« 699,

. . . « MARK 2 ssensscsssvaned . « 100.

BM JFPAL  JFC ACtS. VAL-PRIMF .l. VERIFY PREDICTS AND SET NG.*'S FOR DSS 72451y « 1Cle
. . . . 42441961 . « 1C2.

3M +FPAC .TDA FC. FPAC-3 «la RUN PREDICTS BASFD UON ACTUAL LAUNCH TIME. . « TC3.
*w - - L) - - TCG.

. . . «2+ TRANSMIT PREDICTS YO DSS IF HEQUIKED. . « 705,
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. . « REPORT . NET . EVENT «CHECK WHEN o .
clTEH - TIME - STA. - BY"TO - - CUMPLETE -LINE-
29840 L+ 4M «AQ . . «l. AQ TRANSMIT LIFTOFF MESSAGE TO JPL. - « T106.
299.0. «AD «ETR PRIM. STATUS «l. BERMUDA AOS—DATA DESIG 84 (TPQ-&6)s DATA . « 7C7.
- . - - . DESIG 82 (FP5—-16). L] - 708.
300.0. L+ 4M 5§ «AD +ETR PRIM. STATUS . MARK 3 AT L+ 4M 05.15 N « 709.
- .. - L] L L] - 710-

. - . . «Le REPORT START OF AGENA AUX. TIME - « Tll.

. . . . . - . T12a

. - . . « MARK 3 [ —-1 - « 113.
301.0. L¢ 4M5038 «AJ «ETR  PRIM. STATUS . MARK 4 AT L+ 4M 50.7S - . T14,
L LR ] - - - - - 1‘5.

. - . . «l. REPORT SUSTAINER CUTOFF TO PRIME S BY VOICE . « Tl6a

- - - - - . « 717,

- - - L] - MARK 4 .....‘l.l...-.s L] - 718.
302.0. L+ 4M545 « AU «ETR PRIM. STATUS . MARK 5 AT L+ 4M 54.75 . - T19.
- - e L . - - - 720.

. . . . +le REPORT START OF AGENA STANDARD TIMER . « 121a

. . . . . - « 122.

- - - . - HARK 5 ..........--.-s L) - 723.
303.0. L+ SM «MARCHF .ACES DCN. VAL-PRIME .l. TRANSMIT PREDICTS TO DSS 41, DSS 42 and DSS 51 -« = T24.
304.0. L+ 5M1058 «AO «-ETR PRIM. STATUS ommmmm—mm e M APK & AT L+ 5M 10.3S - - 725.
- L] L] - - - - 726.

. . . . «ls REPORY VERNIER CUTOFF TO PRIME & BY VUICE . « 127

- - - - - - - 728.

. . - - - MARK 6 ssessmsnssnsensd - . 129
305.0. L+ 5M128 «AD «ETR PRIM. STATUS o ————————— e MARK 7 AT L+ 5M 12.85 . - 7130.
. .o . - . . « 731,

. . . . «l. REPORT SHROUDN EJECTICN TO PRIME 5 BY VOICE - . 732,

. . . . - - o 133,

L - - - - HARK 7 .II...........S - - 134.
306.0. <Al +ETR PRIM. STATUS «Lle REPGRT STATICON AGC INCREASE IN VALUE TO . « 135,
. . . . . PRIME % . e T136a
30T.0. L+ SM1T$ « AU «ETR PRIM. STATUS : ------------ MAPK 3 AT L+ 5M 1T7.35 - . 737.
o .s . - . . « 738.

. - . . «Llo REPORT ATLAS AGENA SEPARATICN TO PRIME S BY . - 739.

. . - - . VOICE . « T4Ce

. . . . . . « Té4l.

. . . . « MARK B csscscssancsrnnd - . T42.
308.0. L+ 5MZ5S .1PP «-2TCC FC. FPAC-RTCC2.1l. CUMPLETL REAL TIME RANGE SAFETY [MPACT . . T43.
. . . . PREDICTIOUN . . Tht,
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) . . . REPORT .  NET . EVENT LCHECK WHEN .
JITEM . TIME . STA. . BY-TO . . COMPLETE .LINE.
309.0. VEPAC  WFC BC. VAL-PRIME .1. REPORT PREDICTED TIME OF EXIT SHADOW TO BUSS . . 745.
. . . . . CHIEF . . T4b.
310.0. "AD .ETR PRIM. SYATUS  .l. AOS ANTIGUA-DATA DESIG T4 . . 747,
3L1.0. L+ 6M 95 -A0 .ETR PRIM. STATUS . MARK 9 AT L+ 6M 09.0S . . 748.
. z . . -l. REPORT FIRST-AGENA IGNITION TQ PRIME 5 BY . ! 150

. . . . VOICE . . 751.

. . . : . . . 152.

. . . ) v MARK 9  eeeennseensnned . . 753,
3L2.0. “A0 .ETR PRIM. STATUS  .l. TEL & LOS. B L 154,
313.0. L+ 34305 SOSIF 71 Tc. 0SS .l. DSS 71 LOS. . . 755.
. . . . 2. SWITCH TO ANTIGUA S/C TM SOURCE. . s e
314.0. L+  84I0S J0SIF .TC  ACE5. FAC-PRIME .l. 0SS 71 LOS. . . ;gg:
315.0. "MARCHF.PRIM ETR. STATUS  .l. 0SS 71 LOS. . . 760.
316.0. JA0 .ETR PRIM., STATUS  .l. GRAND TURK AUS. . . 761.
317.00 L+ BM30S LOSIF .71 TC.  DSS  +l. ANTIGUA TH BEING PROCESSED AND TRANSMITTED . . 762.
. .. ) . - Yo SFOF AND AO. ) . 763.
318.0. L+ 84305 SDSIF oTC  ACES. FAC-PRIME .1. TRANSMITTING ANTIGUA DATA. . . ;:g:
319.0: :MQN :HC SYSD: ETR :i- RECEIVING ANTIGUA DATA. : : Tbb:
. . ) . -2 VALIDATE ANTIGUA DATA. . 2 Tes
320.0, L+  @M33$ Y7 . +1. PARKING QRBIT INJECTION. . . 769,
321.0. “AU  .ETX  PRIM. STATUS  .l. BERMUDA LOS. . . 170,
422.0. L+ 3M39S SAD .ETR PRIM. STATUS . MARK 10 AT L+ 8M 3947S——-mmmmmemmme, . .
. . X . 1. REPORT FIRST AGENA CUTGFF TU PRIME 5 BY VOICE. D 1tae

X D X D OMARK 10 seeseseeserensS : > 1se
323.0. L+ Bu3AY LDSIF  JTC  ACtS. FAC-PRIME .1. REPORT CUMPLETION OF TRANSMISSION OF PREDLCTS. L T16.
. . . . « TO DSS 41, DSS 42 and DSS 51 . « 177,
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. . . REPURT .  NET EVENT (CHECK WHEN .
JITEM . TiME . STA. . B8y-To . COMPLETE JLINE.
324.0, L+ 10M CCONM  .CC  ACES. FAC-PRIME .1. VERIFY TRANSMISSION OF LIFTOFF MESSAGE 7O . . 778,
. . . . .  GSFC . . 779,
325.0. LAD  LETR PRIM. STATUS  .l. REPORT ESTIMATED TIME OF S/C AGENA . . 780,
. . . . - SEPARATION . . 781.
326.0. L+ 10M "MARCHF.MCHE  CC. ~1. PREPARE AND DELIVER PDST LAUNCH MESSAGE TO . . T62.
. . . . - COMM FOR TRANSMISSION TU GSFC. . . 783.

- - - - - [ ] - L ]
327.0. JAD .ETR PRIM. STATUS  .1. GRAND TURK LOS. . . 784.
- - . - L ] - - -
328.0. L+ 13M TAD  .ETR PRIM. STATUS  .l. TRANSMIT ELEMENTS ANO INJECTION CONOITIONS . . 785.
. . . . . OF PARKING ORBIT TO SFOFf . . 186,

» - * -» [ ] - [ ] -
329.0, L+ 14M CAD .ETR PRIM. STATUS  .1. TRANSMIT ETR IRV AND PREDICTS BASED ON . . 787.
. . . . .  P.0. DATA TO SFOF, DSS 41, DSS 42 and DSS 51 - . 788.

- - . » . - . -
330.0, .DACON .DCN ACES. VAL-PRIME .l. TURN ON ODPM {BACKUP STRING) . . 789.
- - L] - - - - -
331.0. -AD LETR PRIM. STATUS  .l. ANTIGUA LOS. . . 790.
- - . L ] - - » -
332,0. L+ 15 VFPAC .FC  ACES. VAL-PRIME .l. RUN PRDX BASE ON ETR P.O. INJECTICN CONDITION. . 791.
. . . . - " IF REQUIRED {PRIME COMPUTER STRING). . . 792.
333.0: L+ 1 TM24S « AD .ETR PRIM. STATUS - MARK 11~ - - 193.
. L+ 33M308 - . . wmmmmmmm=VARTABLE (L+17.4M TO L433, 5N )=mmmmmm——m, . 194,

. ) ) . . . . 795.

: . . . v1. REPORT SECOND AGENA IGNITION TO PRIME 5 BY . . 1796.

. . . . . VOICE . . 197,

. . . . . . . 796.

- Y - - - HARK 11 ......‘I'..-..S - - 799.
334.0. L+ LOM "AU  JETR PRIM. STATUS  .l. TRANSMIT INJECTION CONDITIONS OF TRANSFER . . 8CC.
. . . . =77 DRARIT FROM ACTUAL PARKING ORBIT AND NOMINAL . - acl.

. . . . . SECOND BURN TG SFUF. . . 802.

» - - L] - - - 803.

. . . . .2. TRANSMIT TARGET PARAMETERS BASEQ CN NOMINAL . . éca.

. . . . . SECOND BURN IF TIMC PERMITS. . . 8C5.
335.0. JEPAC .FC  RTCC. FPAC-RTCC .1. VOICE CHECK FARTH SPHMERICALS OF INJECTION . . 806.
- - - - - BASED ON NOMINAL SECOND LURN - - 8CT.
336.0. L+ 194 6% CAU .ETR  PRIM. STATUS . MARK 12 . . 808,
Tl 38N .. . . S MARK L1 + 1M 36S . . 809,

. . . . . . . 810.

. . . . “1. REPORYT SECOND AGENA CUTOFF TO PRINE 5 BY . . 8ll.

. . . . . VDICE . . 812,

- L ] - - - - - 813.

. ) . . v MARK 12 sevesecovesssas$ . . ela.
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. . « REPDRT . NET - EVENT +CHECK WHEN . .
«ITEM . TiME « $The « BY-TO B « COMPLETE .LINE.
337.0. L+ 20M «FPAC .FC ACES. VAL-PRIME «l. PROCESS ETR RAW P.0O. DATA AND GENERATE - « 815.
N . . - . PREDICTS IF PEQUIRED TOPX/UDGX/ODPM/PRDX . « 8l6.

- . . . . (BACKUP COMPUTER STRING) . « 817.

- - - - - - - .
338.0. L+ 20M «COMN  .CC ofrC. DSN «le DEACTIVATE COMMERCIAL CIRCUITS TO ETR. . - Bl8.
339.0. L+ 20M -DACON .DCNH ACES. VAL—-PRIME .i. SWITCH TO PROCESSING DSS 72 DATA. - - Bl19.
340.0. L+ 2IM «AQ +ETR  PRIM. STATUS »1l. ASCENSION AOS—-DATA DESIG 75 (FPS5-16), DATA . -« 820,
- . . - - DESIG 79 {TPQ-1B). . « B2l
341.0. L+ 21IM «DSIF .72 TC. DSS «1+ DSS 72 AOS. . « 822.
- .s - - - - - 823.

- - - - «2s DEMODULATE AND TRANSMIT TM AND TK TO SFOF . « BZ%4.

. . . . « AND AD. - - 825.

- - - . - - e B26.

N . . . «3. DEMODULATE AND TRANSMIT ASCENSION MSFN TM . -« 827.

- . - . - ONLY IN CASE OF LOS. . - 828.
342.0. L+ 21M «0SIF «TC ACES. FAC—PRIME .l. D55 72 AQS . - 829,
. .e - . . . « 830.
343.0. «MARCHF.PRIM ETR. STATUS «l. DSS 72 ADS . - 831,
344.0. +MON «MC SY5D. ETR «l. RECEIVING DSS 72 DATA. . -« 832.
- - . - - - « 833,

. - . -2. VALIDATE DSS 72 DATA. - - 834,
345.0. L+ 21M35% «AQ +ETR PR[M: STATUS : MARK 13 : « 835.
« L+ 37M4LS ‘e . . . MARK 11 + 4M 10.7S . - 836.

. . . . . « 837,

. . . . +«l. REPORT SPACECRAFT AGENA SEPARATION . « 838,

- - - - - - « 839,

- - - - - MARK 13 csaasasssecses - - 84C.
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. - « REPORT . NET - EVENT «CHECK WHEN . -
<ITEM . TIME « 5TA. + BY-TO . . « COMPLETE aLINE.
346.0. I+ 2M365 «S/C . - «l. RF POWER UP. . « 841,
- - - - - - - 8“2.

- . . - «2. CRUISE SCIENCE ON. . - B43,

- - - - - - « Bh4,

- . - - =3. CC+5S RELAY HOLD OFF. . « 845,

- - . - - - « 846,

- - - - «%s END TAPE RECORDER LAUNCH MODE. . « 847,

- - - - - - « 8948,

. - . . +5+ ARM PYROTECHNRICS. - « 849.

L - - - - - « 850.

. - - . «b. REMOVE PLASMA 10KV INHIBIT. - « 85]1.

- - - L] - - - 852‘

. - . . «Te AGENA ISOLATION AMPLIFIER TURNED OFfFF. . » 853.

- - - - . - « 854

- - . . +8+. TURN ON A/C SUBSYSTEM. - « 855.

- - - - . . « 856,

. - . - «9. SEPERATION INITIATED TIMER ACTIVATED. - -« B57.

. . . . . A. ARM PYROTECHNICS. - « 858,

. . . . . 8. PYRO ARMED INDICATICON. - « 859,

. - . . - C. DEPLOY SOLAR PANELS AND SUNSHADE. . « 860,
347a0- «AU <ETR PRIM. STATUS .l. REPORT PAYLOAD INTERFACE CONNECTOR SEPERATION. -« B86l.
- N . . . TG PRIME 5. . . B62.
34B.0. I+ M «5/C : : »1la UNFOLD SOLAR PANELS. : - 863.
349.0. L+ 2IM 1S «AD <ETR PRIM, . MARK 14 - « 864,
- - - - . -MARK 11 + 4M 13-75 ------------ -* - 865.

- . - - - . « 866

. - . . «1. REPORY START OF AGENA YAW MANEUVER. - « 867,

. . . . . . . B68.

- - - - - MARX 14 asswssevasasvsd - - B69.
350.0. L+ 24M31% = AD +ETR PRIM. STATUS «ls SHIP 1 AOS. . » 870,
351l.0. L+ 25M «AD +ETR PRIM. STATUS «l. ASCENSION 105 : : 87l.
352.0. L+ 25M «D51F .72 TC. Dss -l. DSS 72 LOS. . « B72.
. . . . . - -« 873,
353.0. L+ 2HM «NSIF  .TC ACEY. FAC PRIME .l. D35S 72 LOS. : : 8T4.
- - s - - » - - s?s.
35440, +MARCHF.PRIM ETR. STATUS «l. DSS 72 LOS. . « BT6a
3550« L+ 27M «AQ +ETR PRIM. STATUS «1. PRETORIA AOS—-DATA DESIG Tb6. . « 877,
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- . « REPURT NET . EVENT «CHECK WHEN . -
«ITEM . TIME « STA. « BY-TO . . e COMPLETE WLINE.
. » L - . . - -
356.0. L+ 27TM +OSIF  +51 IC. DSS «l. USS 51 AOS. . « 878.
- ‘e - . - - « 879.

. . . . «2. DEMODULATE AND TRANSMIT YM AND TK TO SFOF . « 880.

. - - . - . L3 .
IB7,.0. L+ 2™ -DSIF .TC ACES. FAC PRIME .1l. D3S 51 ADS - « 581.
- . - - - « 882.

- - L] Ll L) - - -
354,0. +MARCHF.PRIM ETR. STATUS +1. 055 51 AQS. . -« 883.
. L] L) L) L] - » -
3v3.0. «MON +MC SYSU. ETR «le RECEIVING DSS S1 DATA. . «» 884,
. . . - . - » 885.

. - . . «2. VALIDATE DS5 51 DATA. - » 886a
360.0. L+ 30M30S +AD «ETR  PRIM. STATUS «la PRETORIA LOS. . v 687.
- . . . . - . 888.

- - . L 020 SHIP l LUS- - L] 859.

* L . - L] - Ld »
361,.0. L+ 30M30S -DSIF . . «l. S5/C SEPERATION + SM—--RISL1, RESZ, AND STATION . -« 89C.
. ‘e . . - 13 WILL STOP RECORDERS USED FOR NEAR-~REAL - « 891,

. . . . . TIME TRANSMISSION AND REWIND TG START POINT. . + 092,

. . - . . PLAYBACK AT 1/4 SPEED AS PER ARRANGEMENTS . « B93.

. . . - . WITH D55 72 TM COORDINATOR. . « 894,
1652.0. L+ 30M30S «OSIF .72 ¥C. BSsS «le START 1/4 SPFED PLAYBACLK . » 895.
» .e - . - - « B96.
363,04 L+ 30M30% JOSIF  =TC ALES. FAC~PRIME .l1. STARY 1/4 SPLER PLAYBACK FRDM DSS 72 . « 897,
. s . . . - . 898.
304%.0Us +MARCHF<PRIM £TR. STATUS «l, D35S 72 1/4 SPEED PLAYBACK STARTED - « B99.
365, 0. «AQ «£TR  PREM. STATUS «l. TANANARIVE ADS. . « 900.
366.0. L+ 33IM LMSFH . . +1. TANANARIVE STARY TRANSMISSION OF VELQCITY . « 9Cl.
. . . . . METER AND CHAMBER PRESSURE DATA TO AE AND E. . . 902.

. . - . - - . -
JoT.0. L+ 3TH23% «AQ «ETR  PRIM. STATUS . FARK 195 . + 9C3.
. .o . . - MARK 11 4+ 5M 13.78====rrwaa=a o « 984,

. . . . - . « 905,

. . . . «1. REPORT END OF AGENA YAW MANEUVER, . + 506,

. . . . . - -« SC7.

- - - - L] M“RK 15 ....l.-.......s L] - 9630

. L] . . . - - -
36B.0. L+ 4UM AU «ETR PRIM. STATUS .l. CARNARVON ADS~DATA DESIG 83, . . 909.
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- - « REPORT NET - EVENT «CHECK WHEN . -
JITEM . TIMC . STAe . BY-TO . - COMPLETE .LINE.
369.0. L+ 42MLOS TAD  .ETR PRIM.  STATUS . MARK 16 . . s10.
: .. . . : MARK 11 + OM 10, T7Swmmm——mmmm—m-m . . 311,

. . . A . . . 912,

- - - . ale REPORT AGENA POSIGRADE IGNITION YC PRIME 5 - s J13e

. . . . .7 BY vOICE. . . 514,

. . . . . . . 91s.

. . . . © MARK 16 wevveseaceecesS . . 916.
370.0. I+ LOM TAD .ETR PRIM. STATUS  .1. TRANSMIT ELEMENTS AND INJECTION CONODITION . . 517.
. . . . - " DF ACTUAL TRANSFER URBIT TO SFOF tDSS 51 AND . . s1g.

) . . . . DsS 42. . . als.

; . . . . . . s20.

- - - - e2e TRANSMIT DSS 42 AND 51 PREDICTIONS AND IRV . « 921.

. : . . -"" 70 SFOF AND DSS. . - 922,
371.0. I+ 15M JAD  .ETR  FC. FPAC-RTCCZ.1l. VOICE CHECK EARTH FIXED SPHERLCALS OF . - 923.
. . . . - TRANSFER ORSBIT. . - 924,
372.0. 1+ 17M CFPAC .FC  ACES. VAL-PHIME .1. MAP TO TARGET AND BE PREPARED TO GENERATE . . 925,
. - . - - PREDICTS BASED DN ETR TRANSFER DRBIT . s 926a

. . . . - INJECTION CONDITIONS UP TO L+ 4H (PRIME . - 921,

- - - - - COMPUTER STRING). - « 928,
A13.0. 1+ 20M :FPAC «FC ACEH. VAL=-PRIME :1. PROCESS ETR RAW DATA, FIRST PORTION OF - : 929.
. . . . . " 0SS SL DATA, AND IF REQUIRED GENERATE . . 930.

. . . . . PREDICTS {(BACKUP COMPUTER STRING). . . 931.

- . . M - - - -
374.0. L+ SIM TOSIF  o42 TC.  DSS  .l. DSS 42 AOS. i S 93z,
. ae . - - - « 933,

. . . . 2. DEMODULATE AND TRANSMIT TH AND TK ¥O SFOF . . 934.
375.0- L+ SIM LDSIF .TC  ACES. FAC PRIME .1. DSS 42 ADS . . 935.
. .. . . . . . 936.
376.0. "MON  -MC  5YSD.  ETR  .l. REGEIVING DSS 42 DATA. . . 937,
. . ) . +2. VALIDATE DSS 42 DATA. . . 939,
377.0. L+ 534 .S/C . . -1. DEPLOY SOLAR PANELS (CC+S L—1 BACKUP TO . . 44C.
. . . . - SEPERATIUN INITIATED TIMER). . . 941,
378.0. L+ 59M LAG . : -1. RETRANSMIT DSS 42 TK TG RTCS. . . 542,
379.0. L+ ST Ls/C . . ~1. TURN ON ATTITUDE CONTROL SYSTEM (CC+S L~2 . NETEN
- - - - - BACKUP TO THC PYROTECHNIC ARMING SWITCH). - e G994
390.Us L+ STpl :SIC - . ele SUN ACQUISITION CUMPLFTE. . . 545,
« L# M - . - - . « 946

. . . . ~2. BEGIN MAGNETUMETER, CALIBRATE RULL RATF. . . 547,
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. . « REPURT . NET . EVENT «CHECK WHEN . .
«ITEM . TIME « STA. « 8Y-TO . . « COMPLETE .LINE.
38l.0. L+ 1H «MARCHF.ACES CM. FAC—-PRIME .l. TERMINATE MAC NET TO AD AND REPLACE WITH - « G548,
. . . . . SPACE NET {LISTEN ONLY!}. . « 949,
382,0. I+ 40M «FPAC .FC ACES. VAL-PRIME .l. PROCESS D55 51 DATA AND GENERATE PREDICTS . « 95C.
. . . . - UP TD L+ 6H {PRIME STRING! . « Gil.

. . . . - TDPX/0ODGX/0DPM/PRDX . « 952.
383.0. «AD «ETR  PRIM. STATUS «le TRANSMIT COPY OF GMT MARK TIMES TC SFOF - -« 953.
- - - - - BY FAX - - 954.
384.0. L+ 2H ~DSIF .TC ACES. FAC-PRIME .l. REPORT SFC STATUS TOD ACE 5. . « 955,
. «DACON .OCN . - . -« 956.

- -SPAC  .BC - - - +« 957.

- «55AC .5C - . . - 958.

. «FPAC FC . - . « 959.

- e - - - - - 960-
385.0. «FPAC .FC ACES. VAL-PRIME 1. FINISH FIRST ORBIT (QDPM),. - « 961,
- - - - - - - 962.

. . . . a2« TURN ON TJIM. - « 963,

. . . . - - « 964.

- . . . +3. REPORT RESULTS OF FIRST GRBIY TO ACE 5. - - 965.
386.0. «AD «ETR PRIM. STATUS ele TRANSMIY ORBIT BASED ON DSS DATA TO SFOF. . « 966,
387.0. L+ 2H 5M «FPAC .FC ACES. VAL-PRIME .l. VERIFY PREDICTS AND SET NUMBERS FGR DSS. - - 96T.
388.0. L+ 2H ™ «MARCHF .ACES DCNe VAL—PRIME «.l. TRANSMIT PREDICTS TGO DSS 51y D35S 61y DSS 42y » 968.
. .e . . . AND DSS 4l . s+ 969.

- - - L] - - - -
389.0. L+ 3H «DSIF  «TC ACES5e FAC-PRIME .l. REPORT SFO STATUS TO ACE S. . « S7C.
. «DACON «UCN . . . « 971.

- +«SPAC  .BC . . - « 972,

. «55AC  W5C . - . - 973

- .FPAC -FC - - L] - q?k'

- LA - L] - - - 915-
390.U. «FPAC .FC ACE%. VAL-PRIME .l. PROCESS DSS 51 AND DSS 42 DATA AND GENERATE . « S76.
. - . . . PREDICTS UP TO L+ 16H (PRIME STRING}. . -« 971.

. . . . . . - 978.

. . - - -2. PROCESS ETR 035 51 AND DSS 42 DATA (LP TO - - 979,

. . . . - S/C SEPERATIDN) AND GENERATE PRECICTS UP TU . « S8C.

. . . - . L+ 1o {(BACKUP COMPUTER SIRING). . -« 981,
39labe L+ 3H45M «O51F .61 TC. DsS ale XMIT VERBAL PRETRACK REPORT . « 982.
. .e . - - . « 983,
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- . +« REPQRT . NET - EVENT +CHECK WHEN . -
+ITEM . TIME « STA. . BY-TO . « COMPLETE LLINE.
- - » - - - » L]
392.0. L+ 3H50M <MARCHF.MCHF CCa +1l+ PREPARE AND DELIVER ORBITAL PARAMETERS - « G584,
- - . N - MESSAGF TO COMM FOR TRANSMISSION TO GSFC - » 985.

. - . - - FOR MISSICN CONTROL. . + 9B6.
393.0. L+ 4H VOPS ., . «le RUN AGCM. - - 987.
394.0. L+ 4H LOSIF  .TC ACES. FAC=PRIML .1. REPORT SFO STATUS TOD ACE S. . « 984,
. -DACON .DCN - - . . 989,

. +.SPAL  .BC - - - - 990.

- -S5AC  .5C - . . « 991a.

- FPAC  .FC . . - .« 9F2e

. .o . . . - » 983,
395.0. «DACON . - «l. TRANSMIT PRECDICTS TD DSS.(UPCN APPROVAL) . « 994,
396.0. «.FPAC .FC ACES. VAL-PRIME .l. RUN TJIM, . « 995.
397.0. -COMM  .CC ACES, FAC PRIME ,l. VERIFY TRANSMISSION OF ORBITAL PARAMETERS . +« S956.
. . . . . MESSAGE TO GSFC. . « 997.
398.0. L+ 4HSTHM «0S8IF .61 TC. DSS «1ls. DSS &1 ADS. - : 998.
. . . . «2. TRANSMIT TRACKING AND T/M DAYA TO SFOF, . «1000,
199.0. . .TC ACES. FAC PRIME .l. REPORT &1 AQS - :ICUI-
400.0. L+ 5H D8IF LTC ACES. FAC~PRIME .l1. REPORT SFCO STATUS TO ACE 5. . .1002.
- -DACUN .DCN . - . »1003.

. «SPAC  .BC - - - «1C04.

. +S5AC  .5C . . - « 1005,

. FPAC LFC - . . «1006.

- - . - - - -ICOT.
401lala +VUPsS . - eble TURN ON ATT. REF. . «1C0B.
. . . . - - «1009.

. . . . «2« TURN ON S1PM, - «1C10.
402.U0. L¥+ SHB6M +DS5IF .42 TC. DSS «l. DSS 42 LOS. . :1011-
. .s B . . . «1C1l2a
403,00 L+ S5H36M LD5IF  LTC ACtS. FAC—PRIME .1. REPORT 42 L0OS - «1013,
o .s . . . . 1014,
404.0. L+ 6H O51F LTC ACES, FAC-PRIME .1l. REPORT SFC STATUS TO ACE S. - :ICIS-
- LODACON .NDCY . - . el016.

. «SPAC  .uC - . - «1017.

. .SS5AC  .5C - . . +1C18,.

. LFPAL  LF( . . . «1C1%.

- - . . . . «1C2C.
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. - « REPORT . NET . EVENT «CHECK WHEN . -
«ITEM . TIME e STA- o BY-TO . . « COMPLETE .LINE.
4050, +FPAC .FC ACES5. VAL—~PRIME .l. PROCESS 0SS 51 AND DSS 42 DATA AND GENERATE . «1G21.
. . - - . PREDICTS UP TO L+ 48H. - «1C22.

. . - - - . «1C23.

. - . . «2+ RUN FIRST STANFURD PREDICTS AND SEND ASAP . «1024.

. . . . - TG SRI 8Y TTY. . «1C25.

- - - L] - - - -
406.0. L+ TH «DSIF  .TC ACES. FAG-PRIME .l. REPORY SFO STATUS TO ACE 5. . «1026.
. «SPAC  .BC . . - «1C27.

. «DACON .UCN . . . - 1C28.

. «SSAC +5C . - - 21029,

. +FPAC  oFC - . . «1030.

. .e . - - . »1031.
407aQe L+ 8H «NSIF .TC ACES. FAC-PRIME .L. REPORT SFG STATUS TO ACE 5. - «1032.
. «DACON .DCN . - . «1033.

- +SPAC  .BC . - . »10%%.

- «$SAC  .SC . - . ~1C35.

. +«FPAC .FC - . - «1036.

. . . . - . »1037.

- - - - - - - L]
408.0. L+ 9H «DSIF  .TC AC[5. FAC-PRIME .l. REPORT SFO STATUS TO ACE 5. . 1038,
. «DACON .DCN . - - «1039.

. «5PAL  .BC . - - »1040.

. «55AC .5C . . . «1C4l.

. +FPALC LFC . - - e 1042,

L] -s - . - - «1043,
409.0. L+ 10H «DSIF .TC ACES. FAC—=PRIME .l. REPORT SFO STATUS TO ACE 5. . e 1C44%.
- .DACUN ODCN - - - - 10‘!5.

- .SPAC  .8C - - - «1046.

. «S5AC  oC . - . 1047

- +FPAL  .FC . . . «1048.

. e . . - - «1049.
41040, «VOPS . . «la TURN ON CCMM PREDICTS. . «1C5C.
4110 L+ LOHSOM +COMM o N ole ESTABLISH #Sfiy TTY, AND VOICE LINES TO . «1051.
. .o . . . LSS 1l. . «1052.
41240+ L+ 11H «NSIF .TC ACLS5. FAC-PRIME ,l. REPORT SFO STATUS TO ACE b5. . «1093,
- LDACON LDCN . . . «1C564.

. «SPAC  .BL - . . «1C55.

. «S3AC  .SC . . - +1C56.

. +FPAL  LFC . . - «1057.

" e - B . . +«1058.
4l3.9s Lt Ll1lH «NSiF .11 TC. nss «de XMIV VERDAL PRETRACK REPORT - « 1659,
. .e . . . . «1C&60.
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- . . REPORT . NET EVENT «CHECK WHEN . -
«1TEM . TIME « 5TA. . BY-TQ . « COMPLETE .LINE.
414,00 L+ 11HISHM +COMM . . «l. PROGRAM AND VERIFY TTY AND HSD TG COMPUTER . «1C6l.
. . . . - FROM DSIF 1l. . «1C62.
415.0. L+ 1led «DSIF :TC ACES. FAC-PRIME .l. REPORT SFO STATUS TO ACE S. . «1063.
. +0ACON LUCN . - - «1Cb4.

- «SPAC  LHBC . - - «1C65.

- «5SAC  .SC . . . «1066.

. +FPAC LFC . . - «1067.

- -0 - - N > - -lcba.
416.0. L+ 12H19M «OSIF .11 TC. DSS «l., DSS i1 AOS. - «1069.
- . - . . . «107C.

. - . . a2« TRANSMIT TRACKING AND T/M DATA TO SFOF. - «1071.

- L - - - - - -
41T7+0. L+ 12HL9M «0S8IF L.7C ACES. FAC PRIME .l. REPORT D55 k1l A0S TO ACE 5. - «1072.
- LR ] L] - - L] 01073.
418.0. L+ 13H «DSIF .TC ACES. FAC-PRIME .l. REPORT SFO STATUS TO ACE 5. - «1074.
. +DACON .OCN . . . «1075.

- «SPAC  .BC . - . <1076«

. «SSAC LSO . - . «1077.

. «FPAC .FC . - . «1078.

. .o . . . - «1079.
419.0. L+ 13H54M +DSIF ,51 TC. Dss «ls DS 51 LOS. . «1C80.
- .a . . . - .1081.
520.0. L+ 13H54M «DSIF .TC ACES, FAC-PRIME .l. DSS 51 LOS . «1C82.
. .e . . - . +1083.
42l.0. L+ 14H «D51IF  .TC ACES. FAC~PRIME .l. REPORT SFGC STATUS TO ACF S. . «1084.
- <DACON DCN . . . «1C85«

. «SPAC  .BC . - . +1CBb.

. «S5AC  L.5C . - . «1087.

. «FPAC .FC . - . «lCE8.

- - e - - - - .lcag.
422.0. L+ 15H LOSIF  .TC ACES: FAC-PRIME .l. REPORT SFO STATUS TO ACE 5. . :1090-
. +DACON OCN . - . «1C91.

. «SPAC  .BC . - . «1092.

. +55AC  .»C . . . «1093.

. +FPAC .FC . . . + 1094

. .. . . . . =»1C95.
423.0. L+ 1501{22M :DSIF :bl TC. 048 «l. D55 61 LOS. - :1096.
. .a . . - . «1C97.
424.us L+ 15HZ2ZM «DSIF  .TC ACES. FAC-PRIME .l. DSS-61 LUS . «1C98.
. .o - . - . +1C99.
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. . « REPORT . NET . EVENT «CHECK WHEN « .
JITEM , TIME e 5TA. « BY-TO - « COMPLETE +LINE.
%25.0. L+ 16H «DSIF .TC ACES. FAC~-PRIME .l. REPORT SFD STATUS TO ACE S. - -l1G0.
- «DACON .DCN . . - «11C1.

. «SPAC  .BC . . . «1102.

- «SSAC .5C . - . -11C3.

. «FPAC .FC . - - «11C4.

- .e . - . . «1105.
426.0. L+ L16H3ATIM - S/C . - «l. TURN ON CANOPUS SENSOR AND . 1166,
- - . . - INITIATE ROLL SEARCH ABOUT THE 2 AXIS - «11C7.

- - - - - (CC+S L—B)c - 01108.
427.0. L+ 16H3ATH «5/C . . «1. CANOPUS ACQUISITION COMPLETE. - «1109.
. LY Lor s - - - . - «1110.
428.0. L+ LT7H -D5IF .TC ACES. FAC-PRIME :l. REPORY SFG STATUS TO ACE S. : =11l
- +«DACON DCN - - . «1112.

. «SPAC  .BC . - . +1113.

. «S5AC  .sC - . - -l1l14,

- «FPAC .FC . . - «l115.

. .a - - - - «illé.
42%.04 L+ 17H34M «DSIF .42 TC. DsS «l. DSS 42 AOS. - -1117.
- LR - - - - 01113.
'030.0: L+ 17H34M «DSIF .7C ACES. FAC PRIME .l1. REPORT DSS 42 AQS TO ACE 5. - «1119,
- e . - - - «1120.
I'v?:l.-(.l: L+ 18H «DS1F :TC ACES: FAC-PRIME :l. REPORT SFO STATUS TO ACE S. : «1121.
. «DACON OGN . . . 1122,

. «SPAC  .8C . . . «1123.

. «S5AL  W5C - . . =1124.

. «FPAC .LFC - . - -1125.

. .a . . . . «l126,
432.0. VOPRy : +1. TURN ON SIPM. . «1127.
433.0. L+ 13 «DSIF  .TC ACES. FAC-PRIME .l. REPORT SFQ STATUS TO ACE 5. - «1128.
. +DACON +OCN . . - -1129.

- -SPAC WBC . . . «113C.

. «554C  .5C . . . +1131.

. «FPAC LFC . . . «1132.

- e - » . - «1133.
4344Ue L+ 2uUH «D31F .TC ACFS. FAC—-PRIME .l. REPORT SFO STATUS TQ ACE 5. . 1134,
- -0ACON LUCN . . . -1135.

- «SPAC  .BC - . - +1136.

- +%5%AC  .S5C . . . -1137.

. «FPAC  o+C . . . .1138.

. an . . . . «113%.
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. . . REPORT .  NET . EVENT .CHECK WHEN . .
JETEM . TIME . STA. . BY-TO . . COMPLETE .LINE.
435.0. L+ 21 "DSIF .TC  ACES. FAC-PRIME .i. REPORT SFG STATUS TO ACE 5. . ~1140,
. -DACON .UCN . . . e114l.

. .SPAC  .BC . . . <1142,

. .SSAC  .SC . . . .1143,

. -FPAC  .FC . . . <1144.

) e . . . . <1145,
436.0. L+ 22H "DSIF .TC  ACES. FAC-PRIME .l. REPORT SFC STATUS TO ACE 5. - ~1146.
. .DACUN .0CN . . . <1147.

. .SPAC .BC . . . ~1148.

. .SSAC  .SC . . . ~1149.

. “FPAC  .FC . : . -1150.

. .. . . . . .1151.

- - - - - » - -»
437.0. L+ 23H JDSIF  .TC  ACE5. FAC-PRIME .l. REPORT SFQ STATUS TO ACE 5. . .1152.
. “DACON .DCN . . . T1153.

. -SPAC  .BC . . . .1154.

. LSSAC  .SC . . . .1155.

. “EPAC  LFC . . . -1156.

. ol . . . . <1157

- - - - - L ] - -
438.0. L+ 23H BM JDSIF .11 TC. 0SS -l. DS5 1l LOS. . .1158,
: .. . : . . -1159.
439.0. L+ 23H 8M JOSIF  .TC  ACES. FAC-PRIME .l. DSS 11 LOS . +1160.
- -e - L] - - .1161.
440.0. L+ LD -DSIF .TC  ACES. FAC-PRIME .1. REPORT SFC STATUS TQ ACE 5. . 1162,
. JDACON .DCN . . . .1163.

. .SPAC  .HC . . . -1164.

. -SSAC  .SC . . . S1165.

. WFPAC .FC . . . <1166

. . . . . . L1167
441.0. L+ 1D 2H54M  .DSIF .61 TC. 0SS .l. DSS 61 AUS. . ~1168.
. . . . .2. TRANSMIT TRACKING AND T/M DATA TO SFOF. . <1170,
442.0. L+ 1D 2H54M  .DSIF .TC  ACE5. FAC PRIME .1. REPORT DSS 61 ADS TO ACE 5. . S1171.
. .. . . . . -1172.
443.0. L+ 1D &M CMARCHE.MCHE  CC. -1. TRANSMIT FLIGT PATH REPORT TO MISSION . S1173.
. . . . - DIRECTOR BY FAX. . L1174,
444.0. L+ 10 4H26M  .DSIF .42 TC.  DSS  .1. D5S 42 LOS. . L1175,
- e - - - - «ll76.
445.0. Lé LD 4H26M  .0SIF  .TC  ACE5. FAC-PRIME .l. DSS 42 LOS . L1177,
. .. : . . ) S1178.
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. - « REPORT . NET . EVENT «CHECK WHEN . .
«ITEM . TIME » STA. « BY-TO . . « COMPLETE oLINE.
446.0. M-  6H «SPAC . . «ls REVIEW MANEUVER CORRECTION CAPABILITY - «1179.
- - - - - HITH F‘PAC. - .1180.

- - - . . - - -
44T.0. M- aH .DSIF .YC ACES. FAC-PRIME .l. REPORY SFQ STATUS TO ACE 5. . «1181.
- «ACON OCN - . - «1182.

- .SPAC «8C . L] . +1183.

. +5SAC .SC N . - «1184.

- «FPAC .FC - . . «1185.

- -a - - - - 011360

- - - - - - - -
448.0. M- 2H50M -COMM . «l. ESTABLISH TTY COMMAND LINE TC DSS5 1ll. . «11687.
- L ] - - - - - -
4%9.0. M- 2H30M «MARCHF . MCHF CcC. +1ls TRANSMIT TRAJECTORY CORRECTION COMMANDS . «1188.
. - - - L) T0 DSS. - «118%.

- L] - - - - - -
450.0. M- 2HL5M «MARCHF. . «l. DETERMINE CCORRECTNESS OF COMMANDS RECEIVED . «1190.
- . +ACE 5 o - . BY DSIF. . +1191.
- -DS!F - L] - - .1192.

- -n - . - - 01193-

- - . - . - - -
45L.0. M- 2 «MARCHF. . «l. REVIEW PROCEDURES FOR TRANSMITTVTING COMMANDS . «1194.
- «DSIF . . - TO s/C. - +1195.

- » " L) - - - ‘1196‘
652.0: M- ZH :DSIF :TC ACE‘J: FAC-PRIME :l... REPORT SFO STATUS TO ACE 5. : «1197.
. «DACON .DCN - . . «1198.

- .SPAC .Bc - - - -lqu.

. «SSAC  .S5C . . . +«1200.

Ld -FPAC -FC L] - - -1201-

. -e . . - . «1202.

L] . . . - - - .
45320 M- 1H1OM «SPAC  .8BC ACES. VAL-PRIME «l. REPORT S/C READY TO ACCEPT COMMANDS TO ACE Sue «1203.
- - - - - - - -
45%.0. M- LHLOM +DSIF .TC ACE5+ FAC-PRIME «l. REPORT SFO STATUS TO ACE 5. . 1204,
. +DACON LOCN . . . «1205.

- -S5PAC  LHC . - - 1206

. +SSAC  LSC . . . «12G7.

. +FPAC .FC . . - «1208.

. . . - . . +1209.
455.0. M- iH 5M :DSIF «11 TC: nss «l. REPORT ANY CHANGE IN CH 115 OR CH L16 TO . «1210.
- . - - - TRACK CHIEF AT ONCF DURING ANY COMMAND - +1211.

. . . . . TRANSMISSION. . «1212.
456e0e M- 1H :DS!F . . «le TRANSMIT QC V1-1, V1-24 AND V1-3 TO THE . «1213.
. .o . - - SPACECRAFT. - «1214.

. . . . . A. PITCH TURN. . «1215.

. . . - . Be ROLL TURN. . o1216.

. . . - . C. MOTOR BURN. . «1217.
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. . . REPORT .  NET . EVENT (CHECK WHEN . .
+ITEM . TIME s STA. » BY-TO .« - « COMPLETE oLINE.
457.0. M=  45M “SPAC .BC  ACES5. VAL-PRIME .l. VERIFY S/C RECEPTION OF QC Vl-1, V1-2, AND . .1218.
. . . . - V1-3. REPORT TO ACE 5. . T1219.
458.0. M- 30M .DSIF . . .1. RESEND QC V1-1, Vi-2, OR V1-3 TO S/C IF . .1220.
. M- 15M .. . . . REQUESTED BY SFOD. . .1221.

. . . . . . -1222.

. . . . .Z. TRANSMIT DC~V29 PER SEQUENCE. . <1223,

- - - - - - tlzszn

. . . . .3. TRANSMIT OC-V14 PER SEQUENCE. . .1225,
459.0. M- 30M -SPAC .BC  ACES. VAL-PRIME .l. REPORT S/C STATUS TO ACE 5. . 1226+
- - - - - - » -
460.0. M- 10M JDSIF .TC  ACES. FAC-PRIME .l. REPORT SFO STATUS TO ACE 5. . .1227.
. .DACON .DCN . . . .1228.

. .SPAC  .BC . . . .1229,

. .SSAC  .SC . . . -1230,

. JFPAC .FC . . . <1231,

. o . . . . .1232,
46k.0. M- .5/C . . .1. MANEUVER SEQUENCE START. (DC-V27) . -1233,
. . . . . A. TURN GYROS DN FOR WARM UP. . .1234,

. . . . . B SWITCH 7O DATA MODE l. . . 1235,
462.0. M- .DSIF .TC  ACES. FAC-PRIME .1. REPORT SFO STATUS TO ACE 5. . .1236.
. .DACON .DCN . . . .1237.

. .SPAC  .BC . . . .1238,

- «SSAC «SC - - - 1239,

. .FPAC  .FC . . . 1240,

. .. . . . . .1241.
463.0. M+ S5M L0858 . . .i. LDAD DC~V13 AND REPORT TQ SFOD. . <1242,
46%4.0. .SPAC .BC  ACES. VAL-PRIME .l. REPORT STATUS OF S/C TO ACE 5. . L1243,
465.0. M+ 1H “s/ic . . ~1. BEGIN MANEUVER. . S1244.
. . . . - A< S/C TO INERTIAL CONTROL (ALL AXIS}. . . 1245.

. . . . . B AUTCPILOT ON. ) 1246,

. . . . . Ce STAR SENSUR OFF. . <1247,

. . . . - D. SET TURN POLARITY. . - 1248.

. ) . . = E. START PITCH TURN. . .1249.
46640, .SIC . . «1. ENO OF PITCH TURN—-M+ T6.66 MIN {PAX). . .1250.
. . . . . A. STOP PITCH TURN. . .1251.

. . : . +  B. RESET TURN PULARITY. . 1252,
06Ta0. “SPAC  .BC  ACF5. VAL-PRIME .l. REPORT ENO OF PITCH TURN TO ACE 5. . 1253,
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. . +« REPORT . NET - EVENT «CHECK WHEN . -
<ITEM . TIME « STA. . BY-TO . . « COMPLETE .LINE.
46B8.0. M+ LH22ZM «S5/C . - «ls INITIATE ROLL TURN. - «1254,
- . - . - A. SET TURN POLARITY. . «1255.

. . . . - B+ START ROLL TURN. - +1256.
469.0. «S/C N - «l. END OF ROLL TURN. . «1257.
. . - . . A. STGP ROLL TURN. - «1258.

. . . - . 8. RESET TURN POLARITY, - «1259.
470.0. «SPAC  .BC ACES. VAL-PRIME .l. REPORT END OF ROLL TURN TO ACE 5. - «1260.
4T1.0. M+ LH42M «OSIF . - +1. REMOVE DC~V13 FROM COMMAND SUBSYSYEM. - «1261.
. . - . - (AS DIRECTED) . «1262.
4T2.0. M+ LH44M «S5/C - - «la IGNITE MOTOR. - +1263.
4T73.0. «5/C . - «le STOP MOTOR BURN—102.36 SEC. - « 1264,
4T4.0. M+ LHSOM «S/C . . «le SWITCH TO CRUISE MODE. - «1265.
- . . - - A. SWITCH TQ DATA MODE 2. . «1266.

. . . . . B. COMMENCE AUTOMAYIC REACQUISITION OF . «1267.

. . . - - REFERENCE. - «l268.
4T75.0. M+ LHS0OM +DSIF .TC ACES. FAC—PRIME .l. REPORT SFO STATUS TO ACE 5. - «L269.
«DACON .DCN . - - «1270.

- +SPAC  .uC - - . «1271le

. «SS5AC  .5C - - . «1272.

. «FPAC LFC - - . «1273.

. .e . . . . «12T4.
476.0. M+ LHS0M «S/C . - ole SUN ACQUISITION COMPLETE——M+ 130 MIN (MAX). . «1275.
.« M+ 2H10M . - - - - + 1276,
47TT.0. M+ LHS0M +S/C - - «l. CANODPUS ACQUISITION COMPLETE—— M+ 205 MIN . «1277.
« M+ 3H25M . - . . {MAX) . . -1278.
478.0. M+ JH25M +DSIF  .TC ACES. FAC-PRIME .l. REPORY SFO STATUS YO ACE 5. . «1279.
. +DACON DCN . - . - 1280.

- «SPAC  .BC . - - +1281.

. +55AC .5C . . - -1282,

- +FPAC  .FC - . . «1283.

- .. - - . . «1284.
4T7T9.0. M+ 3HL9¥ -5/C . . «l. TURN OFF MANEUVER COUNTER. - «1285.
400.0. M+ IHZHM «ALL . . «le RETURN TO STANDARD CRUISL CPERATIONS. . «1286.
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