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FOREWORD

This report presents a survey of the performance of the Mercury network for
the MA-8 mission that was conducted on October 3, 1962, with Commander Walter M.
Shirra a3 astronaut. )

' A report of this type naturally requires contributions from many groups, and it
is impessible to acknowledge the contributions of all. The four branches (Procedures
and Evaluation, Network Operations, Network Engineering, and Data Operations) of the
Manned Spacce Flight Support Division all cooperated, and in particular, a substantial

amount of information was taken from the Preliminary Network Performance Report

on MA-8, dated October 11, 1962, This report was compiled by Mr. V. F. Gardner
of the Network Enginecring Branch, who obtained much of his information from the
Postlaunch Instrumentation Messages that are prepared by the Network sites and the
Communications Branch at Goddard.

In addition to the credits at the beginning of Sections 1 and 3 of this report,

acknowledgement is also made for the contributions by the memorandum "Report of

-CADFISS Support for the MA-8& Mission”, dated October 8, preparcd by the Data

Support Office, GSFC: and by the Test Results of NCG-161, dated September 11, pre-
pared by the IBM Corporation,

‘The reader of this report may get lhe nupression that the tracking network ex-
perienced nothing but continuous cquipment malfunctions as evidenced by the tong lists
of problems encountcred and by the hrief reference to the major systems that operated
with outstanding performance. It is pointed out that the purpose of this report is to
review critically the network performance to obtain (as was the case [or similar reports
of earlier flights) an overall perspective of the capability and reliance that can be
placed upon the ground instrumentation. Thus, the report covers ull known problems
encountered, without a great deal of emphasis on systems that, according to duata avail-

able at the time of report preparation, appeared to function normally.
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SUMMARY

The Mercury network performance was highly successful during the Mcreury
Atlas-8 mission. The countdown went extremeiy smooth, and only one hold was en-
countered. a4 15-minute hold because of a radar problem at the Canary Islund site. At
the time of launch, 12:15:12Z on October 3, 1962, all systems reguired to support the
flight were operational. _

The composite of radar data from tne network was excellent and comparable
to MA-6 and MA-7. The Huntsville and Wutertown obtained vahid S-band track on
orbits 5 and 6, respectively. but the duta was not used by the computing center at

Goddard Space Flight Center (GSFC).  The American Mariner obtained track on orhits

5 and 6. including one minute during RF blackout. but the data was received in unusable
form at GSFC. While the capsule beacons were off, no network station obtained track,
but the Nike Zeus at White Sands and the Trinidad radar both skin tracked the capsule.

The command subsystem operated in a satisfactory manner during the mission,
No command failures were recorded, and only the R- and £2-CAL functions were sent,

Throughout the mission the computing system at GSFC was able to usce the net-
work data to supply real-time digital display and plothoard information to the Mercuary
Control Center (MCC) at Cape Canaveral. The computers quickly established the orbit
from early network datu and supplicd real-time acquisition data to all sites.  Retrolire
time was computed by using a 32-degree pitch, zero roll, and zero yaw attitudes, cap-
sule weight as adjusted in accordance with the use of consumables, and nomina! delta
velocity from the retro rockets. The net result was an excellent impact prediction
and an uncomplicated recovery.

The automalic acquisition aid subsystem performed as expected durin;s’tho
mission, although multipath continued to he a problem at low elevation anglesl.t

The telemetry subsystem performance was considered good throughout the
mission. Generally, ali sites received signai from horizon to horizon. A failure of

primary power at California during the fifth orbit was the only major problem. This

4
P
r

failure disabied the telemetry receivers during
in a backup capacity supplied California with telemetry data.

The timing system around the network performed quite satisfactorily. Data
serial decimal time and time monitoring capabilities were quite adequate throughout the
mission.

The perfermance of the ground A/G communications equipment can be considered
satisfactory although the quality of the A/G reception varied between poor and good. A
comparison of the HF and UHF transmissions show that the UHF was the better of the

two subsystems. The power failure at California also disabled A/G reception during
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the fifth pass, requiring the CapCom to transmit in the blind. Reception by the astro-
naut was confirmed when the time-of-retrofire display changed in response to thg -
CapCom's request.

Considering the poor propagation forecast for the period of the mission, network
ground communications were adequate. Very few communications equipment problems
were noted, and the majority of outages were caused by propagation. These problems v
primarily affected communications tc 10S, PCS, HTV, WAT and DMP., When needed,
however, the voice and TTY circuits were in and useable.

The overall performance of the Mercury network during the MA-8 mission was
considered very good. Some problems were still encountered. as wus the case for

MA-7, but none was of sufficient magnitude to hinder the performunce of the network.
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1. INTRODUCTION

The major functions of *he Mercury network for the MA-8 mission were

® To provide ground rada . t:racking of the spacecraft and transmission of
the data to the computers at Goddard Space Flight Center (GSFC).

® To pruvidé launch ar.. u. ital computing during the flight with real-time
display data transmiitted .. 2 Mercury Control Center (MCC) at Cape
Canaveral.

® To provide real-time telemeiry di.nlay data at the sites for flight control
purposes.

® To provide capability at various sites for back-up of critical spacecraft
control functions. '

® To provide voice commuiications between the ground stations and the
spacecraft and voice and teletype communications between the remote
sites and MCC.

Since the MA-8 mission was vcheduled as 6-orbits rather than 3-orbits, as was
the case for the two prior orbital missions, recovery was planned for an area in the
Pacific Ocean. Consistent with this plan, three additional ships were assigned to and
par!icipaéed in the MA-R. :

® USNS Watertown
® USNS Huntsville
@ USAS American Mariner

The positions of these ships for the MA-8 are shown in Figure 1. The job of integrating
theée ships into the Mercury network presented many problems, which are discussed in
later sections of thi;*publication. Also, since the astronaut would have no ground con-
tact between Guaym:;s and the Indian Ocean Ship on the fifth and sixth orbit if the network
were not modified, an air/ground relay was established at the Quito, Equador, Minitrack
site. _

This report discusses the configuration und the performance of the Mercury net-
work fo_r the MA-8 mission of October 3, 1962. The locations of the sites, the ground
paths of the six orbits, and other pertinent data are shown in Figure 1. The various

equipments available at each site are listed in Table 1.




TABLE 1. EQUIPMENTS AVAILABLE AT MERCURY SITES

14

= : ]
3 .
g |, SR E %
S 13 18l:15 |5 E g
I|EIS 22|82 |2 7|5 2
SlE|sle|5|3la 2| Els)2| 2| ¢
g2 §_ LIS |88 |« 2 S|E| E 2
Station Ol ld || = &=tad | &= &) C
Cape Canaveral (CNV g MCC) x x| x|x!x{x|x |x| x{x{ x [B/GE|!lthru4
Grand Bahama (GBI) sl x] x| x| x! x| x | x|eee x l thru 4
) San Salvador (SSI) * | xix x X | x| %> X 1 thru 4
Grand Turk (GT)) * x| x x | x | x | x|*** x i thru 4
Bermuda (BDA) - * s /s I x | x| x| x x I x| x {1709 |1lthrud
Grand Canary Island (CY]) X | x x ! x| x x | x| x 1 and 2
| Kauo, Nigeria (KNO) x| x x| x x | x| x ! and 2
Zanzibar (ZZB) x| x x| x x | x| x land 2
Indian Ocean Ship (I0S) x| x x | x x i x ) x 2 thru 6
Muchea, :Agstirgliaﬁ(MUC) x ! x| x x| x| x x | x i x 1thru 3
Wocomera, Australia (WOM) 7 x| x x x| x x x x 1 and 2 {
Pacific Ship (PCS) x| x| x X | x {x] X |x]| X band 6
Canton 'sland (CTN) x| x x | x x | x| x land 2
Kauai Island, Hawaii (HAW) x| x| x x| x}]x x| x| x 2 thru 5
Pt. Arguello, Calif. (CAL) x| x| x X | x x | x| x l thru 5
Guaymas, Mexico (GYM) x| x! x x| x| x x | x| x lthru b
White Sands, N. M. (WHS) x x| x x |x)| x 1 thru 5—
Corpus Christi, Texas (TEX) x| x x| x| x x | x| x l thru $
Eglin, Florida (EGL) x x |** | x| x x | x| x 1 thru 4
Wallops Is: Demon. Site (WLP) x X | x x | x| x
Goddard Space Flight Center x Comm. | x |IBM-
(GSFC) Cenlter 7090

. Facility is remoted to CNV
> MPQ-31
*** Re-transmitted thru P. A. F, B.

NOTE: In addition to these usual Mercury sites, several other stations participated in the MA-§

mission:
USNS Watertown (WTN) — S-band radar tracking ship
USNS Huntsville (HTV) ~ S-band radar tracking ship
USAS American Mariner (DMP)~ C-band radar tracking ship
PMR Range Tracker — remote site functions

Quito, Equador, Minitrack Station — air-ground relay
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2. NETWORK STATLUS

2.1 NETWORK SCHEDULE FOR MA-8

The MA-8 was first scheduled for launch on September 28, 1962, Because of a
selector valve malfunction in the capsule’s attitude control system, the fligint was re-
scheduled for October 3, 1962.

Listed below is the NCG (Network Control Group) schedule that was followed to
prepare the network for the MA-8 mission:

Date Test No. Test Description
Tues., Sept. 25 NCG-199 Data Path Test
NCG-600 One Day Mission Simulation
Wed. , Sept. 26 NCG-600 Continuation of One-Day
Mission Simulation
Thur., Sept. 27 NCG-199 Data Path Test
Fri., Sept. 28 NCG-462E Normal Mission Simulatioh
(Short Count)
Sat., Sept. 29 NCG-462D Detailed Systems Test
Sun., Sept. 30 NCG-462C Maintenance
moen., Oct. 1 NCG-462B Mission Simulation
{Full Count)
Tues., Oct. 2 NCG-462A ¢ Split Countdown and Patch
Check
Wed., Oct. 3 ) NCG-462 MA-8 Mission

Liftoff occurred at 12:15:12Z »n October 3, 1962, which was only 15 minutes
and 12 seconds after scheduled launch time. ("Z'" used after a time reference denotes

Greenwich Mean Time.)

2.2 PREMISSION NETWORK EQUIPMENT STATUS

ListedAbelow are equipment status reports for the Mercury network, starting
with September 25 and ending with the mission day. Only red conditions are reported
('red" signifies that the equipment is nonoperational, as opposed to g‘reen, which indi-

cates the equipment is operational).

Date Station Equipment Problem
Sept. 25 MCC Command Defective tone keyer in channel

15, system B, of Bermuda tone
remoting system. No ETO (esti-
mated time of operation).

BDA A/G Low sensitivity in one HF re-
ceiver. ETO 1300Z, Sept. 25.
Command Defect in the emergency voice

modulator amplifier. ETO
1300Z, Sept. 25.

Telemetry Bad diode in the events buffer.
ETO 1045Z, Sept. 23. .



Date Station Equipment
KNO HF Pt.to Pt.
Teletype
108 Timing
WOM FPS-16
CTN Telemetry
HAW Command
CAL Command
WHS FPS-16
DMP Acquisition
Data 'Processing
Sept. 26 MCC Command
KNO Teletype
108 Timing
CTN Telemetry
CAL Command
WHS FPS-16
DMP Data Processing
Sept. 27 CNV FPS-16
Acq Aid

Problem

Defect in standbhy transmitter.
ETO 12004, Sept. 25.

Installation of EI 527
Defective GET clock. No ETO

Drift in azimuth servo system.
ETO 11154, Sept. 25.

Defect in the indicating synchro
of the "T" antenna system. ETO
Sept. 26.

Defective transmitter. Parts on
hand. ETO 1200Z, Sept. 25.

Burned out bias voltmeter for the
240D amplifier. Backup equip-
ment available. ETO 23004,
Sept. 25. )

Defective klystron in the para-
metric amplifier. Site is able

to support mission, but with re-
duced skin track capability. ETO
2300Z, Sept. 26.

Defective phasing networks in Mal-
iese-cross antenna. Station will
track on TLM-LO for the mission
because TLM-HI has no crystals.
ETO Sept. 25.

Defective tone keyer still red as
reported on 25th.

Defect in pregram.

Still red for installation of EI 527,
ETO 1200Z, Sept. 27.

GET clock still defective. Site
capable of supporting mission,

Indicating synchro still red. Site
able to support mission.

Defective voltmeter as reported
on 25th. )
Defective klystron as reported
on 25th.

Defect in program as reforted
on 25th.

Defect in the 32K-yard identifi-
cation mode. ETO Sept. 28.
Able to support mission.

Defective potentiometer in TLM-
18, which caused bad elevation
data from Tel II. Site able to
support mission, ETO Oct. 1.




Sept. 28

Station
MCC

BDA
KNO
woM
CTN

CAL

WHS
WTN

HTV

DMP

CNV

MCC

CTN
CAL

WHS

Equipment
Command

Timing
Teletype
Telemetry

Telemetry

Command

FPS-16
Ship/Shore
Comm.
Ship/Shore

Comm. -

Data Processing

FPS-16

Acq Aid

Com-m and

Verlort
Teletype
Telemetry
Telemetry
Command

FPS-16

Problem

Defective tone keyer as reported
on 25th.

Preventative maintenance. ETO
2100Z, Sept. 27.

Still red for installation of El
527. ETO 153024, Sept. 27.

Low threshold in the B-1 re-
ceiver. ETO 1300Z, Sept. 29.

Indicating synchro still defective
as reported on 25th. ETO Oct. 1.
Able to support mission.

Defective voltmeter as reported
on 25th. Required meter on
cmergency requisition. ETO
23007, Sept. 27. Backup equip-
ment available.

Klystron still defective as reported
on 25th. ETO 23004, Sept. 28.

Intermittent trouble in transmitter.
No ETO.

Defective master oscillator in the
150E6 SSB receiver. ETO 19304,
Sept. 2y,

Reprogramming as reported on
25th,

Identification transfer m-de still
defective as reported on 27th.
ETO v4204, Sept. 29.

Potentiometer still defective as
reported on 27th. ETO Oct. 2.

Tone keyer still defective as re-
ported on 25th. No ETOQ. Able
to support,

Boresight cable problems. ,ETO
16007, Sept. 28.

still red for EI 527.

Low threshold in B-1 receiver as
reported on 27th. ETO 1300Z,
Sept. 29.

Indicating synchro still defective
as reported on 25th,

Defective voltmeter as reported
on 25th. .

Klystron still defective as re-
ported on 25th. ETO 2300Z,
Oct. 2.



Date

Sept. 29

Sept. 30

Station Equipment
WTN Teletype
HTV Ship/Shore

Comm.

DMP Data Processing
CNV Timing

Telemetry

FPS-16

Acq Aid
MCC Command
KNO Teletype
108 Telemetry
CTN Telemetry
CAL Command
GYM " Timing
WHS FPS-16
WTN Teletype
HTV Ship/Shore

Comm.

DMP Data Processing
CNV FPS-16
MCC Command
108 Telemetry
MUC Timing
woM Telemetry
CTN Telemetry
CAL Command

Problem
Tzletype red. ETO Sept. 29,

Defcctive oscillator as reported
on 27th. ETO Sept. 29.

Reprogramming as reported on
25th. ETO Oct. 2.

Power fluctuating. ETO 1600Z.
Sept. 29.

Pewer fluctuations in the decom-
mutator. ETO 16004, Scpt. 29.

Identification transfer mode still
defective. ETO 16007, Sept. 29.

Potentiometer still defective.
ETO Oct. 2.

Tone keyer still defective.
Still red for EI 327.

Defective rate servo in the decom-
mutator. No ETOQ, but able to
support mission_if there are no
missing pulses in the PAM wave
train.

Indicating svnchro still defective
as reported .on 25th.

Defective voltmeter. ETO 2300/,
Sept. 29.

Defect in Hermes oscillator. ETO
1700Z, Sept. 30.

Klystron still defective. Replace-
ment due Oct. 1.

Still red as reported on 28th,

Defective oscillator as reported
on 27th.

Reprogramming.

Identification transfer made still
defective.

Tone keyer still defective.

Defective rate servo as reported
on 29th.

Mission clock out of calibration.

Low threshold in B-1 receiver as
reported on 27th, ETO 08302,
Oct. 2.

Indicating synchro still defective.

Voltmeter still defective.



Date Station " Equipment
Comm.
Oct. 2 CNV FPS-16
Optical IGOR
(PAFB)
MCC Command
CYI Telemetry
PCS HF Pt. to Pt.
CAL Command
(ct. 3 MCC Command
(Mission
Day)
BDA Verlort
Telemetry
CYI Telemetry
Verlart

2.3
Station Orbit
CNV/ All 6
MCC orbits
GTI 1

Equipment
Command

Telemetry

10

Marginal UHF receiver.

Problem

Identification transfer mode still

defecti

ve.

ETO 14454, Oct. 2.

Able to support mission.

Frozen slip rings and severed con-

nectors. ETO 1100Z. Oct. 3.

Tone keyer still defective.

to support mission.

Recorder input meter still defec-

tive.

ETO Oct. 7.

Able

Able to sup-

port with suhstitute meter.

Defect in transmitter No. 2. No

ETO, but able to support mission.

Meter still defective as reported

on 25th.

stitute

Tone keyer still defective.

meter,

to support mission.

Azimuth amplidyne overload prob-

'
AEMmsS.,

ETO 19002, Oct. 2.
Able to support mission with sub-

Able

Lo o[ IDUE PN P TS S
1T0UDLE Cildi€ld 1l v u

minutes.

Aeromed Sanborn channel No. 1

failed and segment 81 was patched

to spare channel No. 4.

Recorder input meter defective.
ETO Oct. 7. Able to support
mission with substitute meter.

Defective driver unit went red at
08404. Substitution of spare unit
returned equipment to grecn status

ETO Oct.

at 1136Z. This malfunction caused
a 15 minute hold at T-435.

Malfunction

L

GROUND EQUIPMENT MALFUNCTIONS DURING LAUNCH AND ORBITAL PHASE

Tone keyer for channel 15, system B,
of the BDA remoting system out of

specs.

Able to support mission.

(Prelaunch condition).

There was a low level signal to the

subcable.

This was caused by an
open circuit feeding the subcable at
the telemetry building. The open

circuit was created by a lack of

ground on the telemetry patch panel

feeding the cable.



Station Orbit
BDA 1
1
1
2
CYl All
CYI All
ZZB 1
wWOM 2
WAT S
CTN All
HAW 2
2
3

Eguigment
Display

Verlort

Timing

Telemetry

Air/Ground

Telemetry

Telemeétry

Telemetry

Radar

Air/Ground

Telemetry
Air/Ground

Telemetry

11

Malfunction

Aeromed Sanborn recorder calibra-
tion drifted due to defective cooling
fan. Fan replaced prior to second
orbit.

Bad output tube in Verlort coder
caused the C-band beacon to count
down excessively. Tube replaced
prior to secowud orbit.

Control room GMT clock tens-of-
minutes digit No. 2 failed. It was nec-
essary to adjust a relay to correct

this situation.

Sanborn recorder at Town Hill tore
paper; approximately 20 seconds of
data lost.

UHF No. 2 receiver AGC voltage
dropped, affecting calibration but did
not affect reception. After the mission
an attempt was made to determinre the
cause for this problem; however, this
condition could not be made to reappear.

Bad Ampex recorder input meter. Able
to support using VIVM (prelaunch con-
dition).

Decom power supply No. 2 blew a DC
output line fuse. Replaced immediately.

Decom power supply overheated. Shut
down for cooling and returned to service
prior to third orbit.

Power failure at 1921Z, System re-
turned to operation at 1923/,

A/G intercom-loop failed at the flight
controller's console during pass.
Position worked fine both prior to ac-
quisition and after LOS. Unable to de-
tearmine cause since the condition ¢

not be duplicated.

Recorder No. 1 suppiy reel binding--
paper broke.

UHF signal strength not reccerded due
to relay failure.

Low output out of receiver Bl occurred
between the pre-pass and the postpass -
calibration. The local oscillator
doubler tube was replaced, and the
receiver output returned to normal.
The datawere not affected by this mal-
function.
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Date Station Equipment
WHS FPS-16
DMP Data Processing
Acq Aid
Oct. 1 CNV FPS-16
7090 Computer
MCC Command
BDA Command
Timing
Tone Remoting
CYl Telemetry
/G
2ZB Telemetry
108 Telemetry
CTN Telemetry
CAL Command
FPS-16
Telemetry
GYM Verlort
WHS FPS-16
HTV " SPQ-8

Problem
Klystron still defective.
Reprogramming. ETO Oct. 2.
Low sensitivity. ETO Oct. 2.

Identification transfer mode still
defective.

Loading problems. ETO 1700Z,
Oct. 1.

Tone keyer still defective.

Low drive from standby FRW-2
transmitter to the 240D amplifier.
ETO 2100Z, Oct. 1.

Defective control room GET clock.
ETO Oct. 2.

Defect in channel 16 of system B.
ETO 1000Z, Oct. 1.

Defective Ampex recorder input
meter. ETO Oct. 7. Site able

to support mission by using VIVM
in place of defective meter.

No high voltage for the UHF master
transmitter. ETO 1000Z, Oct. 1.

Incorrect GET clock readout. ETO
1500Z, Oct. 1.

Playbhack prchlems in the Ampex
recorder. ETO 1200Z, Oct. 1.

Indicating synchro still defective.
ETO 23004, Oct. 1. Able to sup-
port mission.

Defective meter as reported on
25th., ETO Oct. 1.

Transmit-receive tube defective.
ETO 0930Z, Oct. 1. ’

H $enl
Defective control

transformec in
the azimuth servo positioning
system of the T & C antenna. ETO
12302, Oct. 1.

Master power supply trouble. ETO
12304, Oct. 1.

Klystron still defective. ETO
2400Z, Oct. 2.

Inoperative relay (K6375) in the
range power supply meter panel.
ETO Oct. 1.

Intermittent modulator trigger.
ETO Oct. 1.



e

Station Orbit Equipment

3 Air/Ground
4 Radar
4&5 Air/Ground
CAL 1,2,3,4 Air/Ground
1,2,3,4 Acquisitifm'
5 Telemetry
5 Air/Ground
GYM 1& 2 Telemetry
a 3 Radar
4 Acq. Aid

2.4 MODIFICATION BRIEFING REPORT

Malfunction

UHF signal strength not recorded due
to relay failure.

'Sensitivity pot in FPS-16 Sanborn re-

corder failed.

UHF signal strength not recorded due
to relay failure.

Pen No. 5 in Sanborn recorder No. 1
noisy due to noisy cable. UHF No. 1
was patched to pen No, 8, and HF No.
2 patched to pen No. 5.

Acquisition command bus failed to
transfer to FPS-16 due to trouble with
FPS-16 manual lock-on circuit in IRACQ.
Alternate method employed for duration
of mission. An investigation of this
problem revealed a bad tube in the D. C.
amplifier.

Power failure at telemetry receiver site
at 1952Z. A short circuit in a power
transformer was caused by range per-
sonnel working on A/G equipment with-
out knowledge of Mercury personnel.
Cenerator power came up, but circnit
breakers would not stay in because of
overheated coils. Commercial power
came back at 20044, Telemetry back~
up wa. obtained from San Nicolas Island's
TLM-18 system.

The power failure discussed above also
knocked out A/G receivers.

Faulty decom operation prevented valid
data from being displayed. After the
decom was adjusted the problem was
resolved.

12-usec reset gate malfunction. Re-
placement of tube V 33714 and necessary

i e A S e is ai ;
readjustments corrected this situatien

Tracked on side lobe.

The Project Mercury Modification Briefing Report is used to control and reflect

the readiness of the Mercury network with respect to equipment modifications. As

indicated in Table 2, all Engineering Instruction (EI) modifications required for the

MA-8 (these are classified as red status EI's) had been completed by all applicable sites

prior to mission day. The remaining modifications (green status EI's) were of a lesser

nature, and installation was not required for the MA-38.
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3. INSTRUMENTATION EVALUATION

This section briefly describes the various subsystems (except the ground
communications and computer systems) that make up the network configuration and
describes the pérformance of these subsystems for the MA-8. The ground com-
munication syste‘m and the computer system are respectively discussed in the follow~
ing two sections. These two systems are treated separately because of their exten-
siveness,

All systems required for mission support were operational at liftoff. How-
ever a Canary Island Verlort radar problem, which was discussed in the preceding
‘'section, did cause a fifteen-minute hold in the count. The network malfunctions that
were present during the mission did not materially affect flight monitoiing, flight *
control, or acquisition of data. Generally, the overall performance of the Mercury
network was excellent. Power loss for the A/G receivefs during the fifth pass at
California was the only malfunction that caused some concern. The astronaut re-

ceived the transmission made in the blind by the CAL CapCom.

3.1 RADAR TRACKING AND ACQUISITION
3.1.1 Introduction

Two principal types of tracking radars are uscd in the Mercury ground range:
the AN/FPS-16 and the Verlort radars. The FPS-16 is a C-band tracking radar with
a 12-foot dish. It operates on a frequency of 5500-3900 MC and has a beamwidth of
approximately 1.2 degrees. It is the most accurate of the tracking devices. The
S-band or Verlort radar is a very long range tracking radar with a 10-foot dish. It
operates on a frequency of 2800-3000 MC and has a beamwidth of approximately
2.5 degrees, " The redundancy provided by these radar systems provides the com-
puters with sufficient data to determine the orbit if one of the beacons should fail.

The active acquisition aid uses a quadhelix antenna with a broad beamwidth
of 20 degrees. It operates at telemetry frequencies (215-265 MC), and normally .
acquires the target before either of the radars.

The acquisition capability is most critical at sites with FPS-16 radar since
the narrow beamwidth of this radar requires precise pointing information to enable
it to locate the target. . Once the radar has acquired the spacecraft, the radar system ”
begins automatic track and does not require additional acquisition assistance unless

the tracking is interrupted. : .

3.1.2 Acquis‘tion Aid Performance

At low elevation angles, the acquisition aid system experienced multipath
problems as happened on previous missions. Otherwise, the acquisition aid sub-

system performed exceptionally well at all sites.
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3.1.3 Radar Performance

The radar network fulfilled the support requirements adequately, and the
computer was provided with sufficient data points to assure capsule location infor-
mation during the course of the vperation.  The beacons were turned off after the
second orbit, and they were reactivated for part of the third orbit. The heacons
were again off during the fourth and part of the fifth orbit. Efforts to skin track
the capsule were unsuccessful. No degradation of either C- or S-band heacons were
noted after the down periods. Table 3 and Figure 2 (at end of this main section)
provide coverage information for the C-band and S-band radars. MA-7 coverage
is included in the figure for comparison, Pertinent facts concerning departure
from normal performance are listed below, in site sequence.

CNV (FPS-16)-On orbit | the radar acquired the target and tracked well
within the expected performance standards. A missing bit in the digital data train
in the Milgo 1002 was not corrected until the last 90 seconds of track. Data was
then acceptable to the computer.

BDA (FPS-16)-On orbit 1 the track was good and the computer accepted all
of the data points. The M&O supervisor reported severe cases of amplitude modu-
lation of the beacon return. The track on orbit 2 was good, and the computer ac-
cepted most of the data points. The radar parametric amplifier was turned off at
mid-pass of this orbit to determine if there would be any degradation of radar per-
formance — none was noted.

BDA (Verlort)-On orbit 1 the radar acquired and tracked for 46 seconds and
then lost track because-of phasing difficulties. The beacon was reacquired 7 seconds

“later; it remained in automatic track for 4 minutes and 53 seconds. Track was again

" lost 5 seconds later. The radar remained in automatic track until LOS, 43 seconds
later. This is the first operation that this problem has becn expericnced. Count
down of the beacon return signal was also causing trouble. Replucement of V35205
of RV352 corraztcd the trouble. .

On orbit 2 phasing troubles again caused loss of track for six seconds.
Rabbits from the MPQ-31 apparently caused the problem. Beacon count down was
observed on this pass also.

CYI (Verlort)-On orbit 1 the signal had to be reacquired once during the pass.
The M&O supervisor reported that the loss of track was caused by refraction of the
beacon signal.

MUC (Verlort)—On orbit 1 signal losses were noted on three occasions. The
M&O supervisor reported that sjgnal losses were probably caused by high wind
conditions. The overall track.was good on this pass. The computer had 8 minutes

and 6.seconds of data available during the pass.
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On orbit 2 the fudar signal had sume severe fades during the pass. Some of
the fades corresponded to changes in pitch and yaw of the capsule, as indicated by
the TLM .records. Thé radar performance was good during this pass.

On orbit 3 the radar support was very good. The radar remained slaved to
the acquisition bus until the operators were instructed to interrogate the heacon.
Over six minutes of data were available to the computer.

WOM (FPS-16)~On orhit 1 the radar experienced heavier modulation on the
beacon signal than was noted on either MA-6 or MA-7. The IRACQ lost track but
reacquired from the acquisition aid bus.

On orbit 2 the modulation was not as apparent as it was on the first pass.
The overall pass appeared to be of the same quality as that of pass 1.

On orbit 3 the radar tracked well, and the track was used as a practice sup-
port operation since the capsule was always at a greater distunce than 500 miles.

HAW (FPS-16)-On orbit 2 beacon interference was noted. Station personnel
felt that it was caused by the PMR Range Tracker. The heacon signal dropped out
near PCA (point of closest approach), and no track was obtained at PCA

On orbit 3 the track was better than on the previous pass. Although the signal

wa

n

weoaler track was solid and no dropouts were experienced.

7

On orbit 5, track was made in the second range intervdl. The radar track
was good.

HAW (Verlort)-On orbit 2 the radar acquired the target at a greater range
than was predicted from the acquisition messag2. The truck on this orbit was solid.

On orbit 3 acquisition of the target was normal. Several beacon signal drop-
outs were noted after PCA. Early L.OS was caused by a mountain peak which obstructed
the signal.

On orbit 5, the heacon was solid. Farly LOS was caused by a mountain peak
which obstructed the beacon signai.

CAL (FPS-16)-On orbit 1 the radar expericenced trouble in acquiring the beacon
signal. The acquisition command bus would not transfer to the FPS-16. Tie trouble
was cleared by recycling the IRACQ. During this pass, heavy radar interference
caused loss of automatic track. The azimuth and elevation channels of the Sanbern
recorder could not be calibrated accurately due to heavy fog and high wind, causing
achange in the indicated lock-on point. No PCA was determined on this pass since
auto-track was not achieved until after PCA time.

On orbit 2 the acquisiiion command circuit again failed to transfer to the
FPS-16. It was found that the FPS-16 manual lock circuit on the IRACQ was causing

the trouble. Since the condition could not be corrected in time for orbit 3, an
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alternate method was used for the balance of the mission. During this pass the cap-
sule was acquired after PCA.

On orbit 3 there were no problems in acquisition command transfer, but the
beacons were turned off prior to PCA., A skin track was aitempted, but no skin re-
turn was observed at the iadar.

On orbit 5, a heavy base line on the beacon signal was observed by the radar
operators. The radar was in high power during this pass. No troubles were en-
countered in transferring the acquisition command to the FPS-16.

CAL (Verlort)—On orbit 1 the radar acquired and tracked the beacon signal
in passive mode. No data was furnished the computer since automatic angles and
passive track on range was the operational mode during this pass.

On orbit 5 the radar achieved automatic track for approximately 20 seconds,
but the beacon faded out, and the radar lost track. The radar went into automatic
track for 58 seconds. The astronaut turned the beacon off during this pass.

GYM (Verlort)-On orbit 1 the M&O supervisor reported that the beacon was
very good through PCA. Phasing problems were encountered, hut the radar fur-

nished the computer approximately 3 minutes and 45 seconds of data during this pass.

On orbit 2 no automatic track was achieved. However. very weak signal re-

turns were observed by the radar operators.

On orbit 5 the radar tracked excellently. and no difficulties were encountered.

The radar supplied 4 minutes and 18 seconds of data to the computer.

WHS (FPS-16)—0n orbit 1 the beacon signal was acquired in passive mode and
was then lost. It was reacquired with Acq Aid and was tracked to the end of the first
range interval. The beacon was illuminated for EGL (FPS-16) until they were ready
for their first range interval track, at which time the transmitter was turned off.
The beacon signal was amplitude modulated during the pass and the frequency of the
beacon appeared to be varying by =1 megacycle. The radar track was good on this
pass. '

On orbit 2 the be acon signal was acquired from the calculated space point.
The radar was phased and then the transmitter was turned on.  The radar tracked
to the end of the first range interval. The amplitude modulation on the beacon was
again observed.

On orbit 5 the beacon signal was acquired and a track was made. The cap-
sule did not come within the first range interval of the radar, so no data was avail-
able to the computer on this pass. The M&O supervisor concluded that the amplitude
variation could have been due to the wobbhulator. )

TEX (Veriort)-On orbit 1 the radar operation was satisfactory. The beacon

signal, as observed by the radar operator,was good. Approximately 10 to 15 percent
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count down was obéerved when the EGL transmitter was turned on. The heuacon
transponder frequency shifted approximately 2 megacycles immediately after PCA.

EGL (MPQ-31)-On orbit 1 the beacon signal was observed approximately 2
minutes before automatic lock-up could be achieved. Station personnel checked the
equipment and could find no reason for the delayed lock-up.

On orbit 5 no radar track was achieved hecuuse of an AC power failure at the
beginning of the pass, and power did nct return to normal until after the pass.

On reentry, the radar provided one minute of data to the computer. ‘A
problem was encountered during the track when the radar operators inadvertently
locked in at the wrong range interval. The error was approximately 410K yards
long. The beacon signal was. reported to be erratic duriny the pass.

HTV (SPQ-S)—OI} orbit 5 the signal was erratic and difficult to gate. Some
interference was noted during the pass which caused loss of track for a short period
of time. The radar achieved good solid automatic track from shortly after horizon
until LOS. Approximately 5 minutes and 6 seconds of data were available to the
computer. (This data was not used.)

On orbit 6 the radar did not make an automatic track. The beacon signal
was observed as it was triggered by WA T, but it was not stable enough to get in
the gate. '

DMP (FPS-16)-On orbit 5 the shipboard equipment operated satisfactorily

"although the beacon on this pass appeared to count down and the skin presentation

was poor. Approximately 1 minute and 5 seconds of data was available, but it was
not used by the computer at GSFC.

On or't 6 the blacon signal fluctuated wildly in amplitude and the skin
return was near noise level and fluctuating. Approximately 36 seconds of data was
receivéd. However, this data also was not used at GSFC.

gﬂ (FPS-16)-0On orbit 1 the radar track was good. Signal was lost momen-

tarily on two occasions but was reacquired from look angles.

3.2 TELEMETRY AND TIMING
3.2.1 Introduction

The telemetry system provides reception of the aeromedical data for dis-

. play of the astronaut's pulse, respiration. EKG. blood pressure. and hody temypera-

ture. It also provides the reception and display of data indicative of spacecraft
performance for use by the flight control team at each site. Although not all space-
craft system quantities are displayed at the flight conirol consoles. all data ve-
ceived is recorded either on magnetic tape or on direct-writing oscillograph re-
corders. A timing system provides time marks on all records for later verification

and also provides time “tags" for the radar data trunsmitted to the computers.
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TABLE 4. TELEMETRY DATA

Telemetry Decommutator Estimated Mean Signal Rtrength (Microvoits)
LO Revr. LO Rcvr. HI Revr. HI Revr.
Acq. of Loss of . Model Model Model Model

Station Signal _Signal Lock Loss 1415 1434 1415 1434
Orbit 1

CNV N/A 0T:47 (L] 07:47

GBl 00-46 0708 N/A N/A

omn 03:00 08 L0 NA N/A

BDA 03.01 10-37 03.24 10-37 100 100 100 100
[+4 ¢4 14:1¢ 21: 43 14:47 21 34 200 140 200 160
KNO 21:13 28-32 212 2823 150 50 175 80
B 30.00 38:38 30:08 38:29 150 150 150 150
108 37:03 41:00 ara 3983 20 100 30 %0
MUC 00:49:27 00-55 29 00 49 41 00:58 26 190 110 105 185
wWOoM 00:54:12 01:03:14 00-5435 01:03 09 3i0 270 160 320
CTN 01:09-34 01:17:08 01:0938 01:17:05 95 % 9% 100
CAL o 01:25:41 00:31 57 1:.25:54 01:31.57 15 40 20 20
GYM 01:26-44 0133 49 01.2703 0l 33-39 125 125 115 120
TEX 01:29-46 01:36 44 01 2956 01:36:43 170 165 175 180
IGL *~ 01:32:24 01:3%.00 01.32.30 01.38 00 3 75 60 80
Orbit 2

CNV 01:33:32 01:40:42 N/A N/A

GBI 01:34:23 01:3%:15 N.A N/A

an 01:37:00 01:41:00 N:A N/A

BDA 01:36:59 01:44:19 01:36.59 0l.44:16 50 50 S0 50
cr 01:48:08 1.54:35 1.4833 1:54:30 80 110 [ 0] 80
KNO 01:55:09 2:91:57 1:55:13 2:01:55 20 20 10 8
ip 02:04:30 02:11:39 020544 02:11-38 45 80 70 80
108 02:07-26 02:16:10 0207 34 02:16:06 [ 150 5 110
WuUC 02.23:14 02:32:09 02:23-29 02:32:04 210 105 110 180
wWOoM - 02-28-09 02-36-22 02:23-18 02:36:15 135 174 84 173
_CTN 02:43:28 02.50:15 02.43.28 02:30-15 70 80 55 120
BAW 02:50:35 02:35:49 02:50-59 2:55: 48 70 %0 40 80
CAL 02:58-39 03:05:59 02:38 41 03 95:59 40 80 50 60
GYM 03:00:29 03:07:28 03:01:01 03 07:18 0 100 100 80
TEX 03:03:49 03-10:27 03:03:59 03 10:20 120 100 80 85
EGL 03:06:15 03:13:23 03:06:18 03:13:18 10 40 25 33
CNV 93.07:29 03:14:47 N/A N/A

GBI 03:08:09 03:14:52 N/A N/A

aTl 03.10:00 03:16:00 N/A NA

BDA 03:10:29 03:17- 44 03 10:36 03:17:42 50 50 50 $0
08 03:40:45 03:49:13 03-40.55 03:49-03 150 175 200 150
MUC Q¥ 57:18 04:75:09 03:57:38 04:05:09 90 55 15 15
wOoM 04:03:45 04:07:23 04.04:24 04.07:13 28 41 12 40
HAW 04:22:39 04:29 51 04:22:54 04:29:39 200 150 40 100
CAL 04:31:57 04:39-40 04:31:57 04:29- 40 50 85 80 100
G™ 04:34.36 04:3:- 17 24 41:11 130 90 50 50
TEX 04:37:28 04:44:37 : 150 123 100 120
EGL 04:39:40 04:46:50 15 40 27 37
orbat s v

CNV 04:40:52 04:48 28 NA N/A

GBI 04.41:35 04.47 39 N/A N/A

G 04:43.00 04.51:00 NiA N/A

BDA 04: 44:47 04 5009 N4 & 53 04:43:57 23 s 25 2§
108 05:14.87 0523 53 05.15-09 05:23-49 10 110 110 50
MUC 05 34.14 DERERITY H] § T 9
HAwW 05:57:11 06-02 20 05-58:24 06.02:18 60 as 45 [ 4]
CAL 06 05:39% 06:12 47 06 05 40 06:12 47 T 80 10 80
GYM 06:08:7% 0815 25 06:18:22 06-15:10 40 80 30 20
TEX 06:11:04 08 18:19 08 11:09 06:18-17 180 200 100 100
£GL 06:13:43 06:19-30 06 13 50 06-19:29 10 20 20 L]
Orvit 5

cWY 06:15:28 06-21.52 N/A N/A

GBI 06:15 36 06 21 39 N'A N/A

[ray 06:15:00 06:24 00 NA N/A

08 ) 06 4%:51 06.57 44 06 4994 06 57 32 40 L 50 20
PCS 07.15:40 07-22 06 0115 32 Q7 2200 30 w0 40 40
HTV o=+ 07-21:58 072719 NoA N/A 150 Tw 450 750
WAT ®o* 97.23.24 07 2919 N2 N/A 400 20 400 20
DMP 07 2400 07 3900 NA N/A

HAW 0721 87 07 36:54 073229 07 36,09 0 40 30 20
CAL aT.40 04 47 46.00 014029 0T 46 0O 80 70 10 15
GYM 07 42 00 07-48-38 07 42:17 07 4%:32 85 60 50 70
TEX 07:46 08 07 49-32 07 4612 07:49-31 110 123 0 45

«

Orbit 6

108 0832 28 a8 40:59 ee 3z 1o 08 40-45 150 12 200 200

PCcs 08 4313 08 55:45 03 49 26 On 35 52 L] -~ 30 35

RTV 08:56 01 09 9044 N/A N/A 750 k&N 273 750
WAT 08.55 52 0907 49 N A N-A 400 200 400 30
DMP 08 37 00 090000 N7A N/A

. CAL coverage includes input from San Nicolas laland

**  Eglin receivers are Nems -Clarke Model 1432
*es HTV and WAT receivers are not Mercury types
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2.2.2 Telemetry Performance

Generally, all sites received signal from horizon to horizon, as was the case
during previous missions. Range of reception was improved by higher than nominal
apogee and perigee. (See Table 4 and Figure 3, which is inserted at the end of this
Section 3.)

During the mission, no significant operator or equipment malfunctions pre-
vented any station from supporting mission monitoring and control.

Decom power supply fuse problems at Woomera and ZanZibar were related
to a marginal condition caused by.the addition of the DGG-2A gate generator. The
problem may have been aggravated by corroded fuse holders. This trouble had pre-
viously occurred at Hawaii and California and action taken to distribute loading be-
tween decom power supplies one and two. An EI related to decom power supplies
and decom cooling will be issued in the near future.

Data scatter as reported by summary messages to MCC was generally within
2 percent of full scale meter deflection. This was especially true with oxygen primary,
oxygen secondary, auto fuel, and manual fuel parameters. More valid conclusions
may be apparent by comparing the grbund station data with the onboard tape data.

Signal blackout was apparent from 09:00:40 GET to 09:05:07 GET (Ground
Elapsed Time).

3.2.3 Timing Ferformance

Timing problems experienced during the MA-8 mission were very minor in
nature. Data serial decimal time and time monitoring capability were quite adequate
throughout the mission.

3.3 AIR GROUND VOICE COMMUNICATIONS (HF AND UHF)
3.3.1 Introduction )

The HF and UHF receiving and transmitting equipments permit direct voice
contact between the astronaut and the flight control team during passes over each
successive site. A patching arrangement permits the Control Center to monitor the
ground spacecraft communications during perioc
tracking site
3.3.2 Performance

" For the network, the quality of A/G voice communications during the mission

- varied between poor and good The capsule NT transmitter system was used exten-

sively from 00:49-07 GET to approximately 01-40:00 GET with fair results noted on
the ground Numerous HF transmissions were made by the astronaut in addition

to the scheduled HF checks outlined in the flight plan. The capsule UHF trans-

~ mitter system appeared to be preferred and was uced evtensively for the remainder
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of the flight. See Table 5 and Figure 4 and 5 for coverage information. UHF cover-
age times were slightly different from predicted nominal times. As in the previous
flight, MCC A/G coverage was extended by using the MCC-BDA remoting system.
Although not shown on the H¥ and UHF charts, Quito, Ascension, and Antigua did
have A/G coverage.

During the periods of time when the A/G was transferred to the Goddard
conference circuit, voice quality, as monitored at MCC, varied from very poor to
good. These results can probably be attributed to both ground reception quality and
severe propagation conditions experienced on mission day.

' After blackout, communication was established between the astronaut and
the HAW capsule communicator using the relay aircraft in the terminal landing area.

The astronaut was reading the HAW CapCom loud and clear, but the transmissions

" from the capsule as received by HAW CapCom were very noisy. This communica-

tion link was adequate for the HAW CapCom to communicate with the astronaut from
an altitude of 45,000 feet to recovery of the capsule.

- The power failure at California prior to the fifth orbit prevented the California
site from receiving any A/G transmissions during this orbit. This made it neces-

sary for the CAL CapCom to transmit to the astronaut in the blind.

3.4 COMMAND

Dual ground command systems were installed at specific remote sites,
which were listed in Table 1. These command sites provide command back-up to
critical spacecraftfunctions such as abort and retrofire. The ground command
system also employs a voice modulator that can be used as a voice back-up in the
event both the HF and UHF voice systems are inoperative,

A preliminary evaluation of the data shows that all command sites appeared
to have slightly less command coverage than noticed on previous missions. The
10KW command sites using the quadhe]ix antenna had an average of approximately
45 percent better coverage above the 7.5 microvolt level than that of the 600 watt
command sites, Coverage became reliable at slant ranges varying from 250 to 650
nautical miles, This large rariance is believed to be caused by the spacecraft
antenna pattern aspect angles changing while the capsule was in drifting flight.

Five messages were transmitted to the command sites during the mission
to change the command handover plan. These changes compensated for the over-
speed trajectory which altered the best function times slightly more than one minute
by the time of the last pass over PCS.

A total of eleven functions were transmitted from the command sites, -All
of the functions were received successfully even though the telemetry "R and " 2"
calibrations from Guaymas on the fourth pass were received intermittently due to

low signal strengths.
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3.5 BERMUDA REMOTING SYSTEM

Minor system operations problems were encountered during early simula-
tion exercises due to.erratic performance of the associated full period phone cir-
cuits. Following a complete alignment on September 21, 1962, however, reliability
of these circuits was satisfactory with only momentary signal drop-outs being noted.
During the mission on October 3, no drop-outs were noted and composite levels
varied over a range of 3 DB, but remained well within established limits. The Cape
CapCom maintained transmission through the BDA A/G system at all times when
the capsule was within range of the BDA station. TLM events were received from
BDA during passes 1, 2, and 3, .and' remote command capability was available at
all times during these passes.

The BDA remoting system was not incapacitated at any time during the

flight, and its overall performance can be evaluated as excellent.
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4. GROUND COMMUNICATIONS SYSTEM

This section of the report was prepared from Project Mercury
Ground Communications Initial Report on Observations During
MA-8 Mission, dated October 11, 1962, prepared by the Bell

Telephone Laboratories on behalf of the Western Electric Co.

4.1 GENERAL

Goddard Space Flight Center is the communications center for Project Mercury.
See Figure 6 at the end of this section for the network configuration. Voice communi-
cations circuits tie together the communication center, the control center, and the
remote sites, providing a direct and rapid means of communications between them.
Teletype circuits are utilized for flight control message traffic and for radar data from
radar tracking sites to the Goddard computers. ‘

All regular, part-time, and alternate circuits of the communications networks
were in support of the mission. Cr.it.ical coverage was in effect during the preflight
countdown as well as for the flight period. Observer coverage was at GSC, MCC, LDN
(London), HON (Honolulu), MUC, CYI, and ZZB.

_ The following major changes have been made in the communication facilities of

the Mercury range since the MA-7 mission of May 24, 1962:
a. The location of the Indian Ocean Ship (I0S) was moved to better serve
a six-orbit mission. In its new position, the primary path for voice and
teletype communications was via ZZB. Alternate teletype communications
were provided via Bassendean, Australia.
 b. Two additional tracking ships, the Huntsville (HTV) and the Watertown

(WAT), were located in the Pacific to aid in tracking after retrofire. These
ships had both voice and teletype service by HF radio out of Hawaii with the
WAT relaying the HTV radar data inward to Honolulu.

c. An additional ship, the American Mariner, was provided to track after

blackout. It also was served by a teletype HF radio link to Hawaii.
d. The former ATS was moved to a position near the Phillipine Islands
and re-equipped to serve as the Pacific command ship (PCS). Voice and

. teletype service was provided by HF radio link to Hawaii. A backup link
was also available via Guam for TTY service.
e. Voice capability was added to the HON-CTN link, the LDN-KNO link,
the KNO-ZZB link, and the ZZB-10S link. This gave complete voice cover-
age to all sites in the range.
f. Additions were also required and provided at the HON and LDN com-
munication centers to join the new services into the Mercury networks.

g. A second HON-GSC voice circuit was added to the network (part-time)

35



. té join the new voice links (CTN, PCS, WAT, HTV, and DMP) with Goddard.
h. Besides the addition of voice capability on the CTN-HON radio link, its
performance was also significantly improved by relocating its receiver site
on the Hawaiian Islands and by providing a good transmission facility from
that point to the HON communication center.

i. A change in the teletype circuitcy at Goddard was made to improve the
service for broadcasted messages generated at the sites. This was done

to improve the flexibility in handling broadcasted messages.

4.2 RADIO PROPAGATION

The high frequency radio links of the Mercury communications networks are
subject to disturbances in transmission continuity due to variations in radio propaga-
tion losses. The actual propagation experience during previous missions has been
very favorable and this has been no small factor in the success of these misstons.
The propagation perspective as assessed during the MA-8 live countdown was not op-
timistic (W-4) and yet, not sufficiently serious for a hold to be called. The subsequent
experience, however, during the flight period showed substantial propagation disturb-
ance intervals particularly for the dawn transitional periods over the radio paths in

the Pacific area. Outages for the I0S, the PCS, and the tracking ships were reported.

. Fortunatefy, transmission returned solid shortly in advance of the vital retrofire and

recovery operations.

4.3 TELETYPE SYSTEM

4.3.1 System Performance

The overall performance of the circuits and equipment, coupled with the operator
performance in properfy preparing message headings, resulted in a generally satis-
factory operation of the overall teletype system.

The teletype circuits in the network provided service continuity for more thun
99 percent of the total available circuit minutes of network time. The total available
circuit minutes is the product of the number of circuits and the inission length in
minutes. The small portion of circuit outage time reported, occurred principally to
the circuits serving the Pagific ships.

4.3.2 Traffic Loading

The flow of teletype traffic throughout the six orbits was quite smooth. It has
been found necessary to control the traffic on the network hy doctrine and operating
procedures regulating the offered traffic. These controls have becn established
through previous live missions and a series of simulated missions, It was evident
during the MA-8 that this attention to operating proccd'urcs was fruitful because the

network was, in general, neither overloaded nor underloaded.
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The monitoring capability at Goddard during this mission was improved to offer
the opportunity for real-time assessment of traffic flow and transmission delays on
the teletype system. This permitted a compilation of the messuage traffic loads and

the delays experienced to be prepared promptly at the close of each simulated exer- .

" cise and the live mission. For the M.\ these statistics are as follows:

a. In the inward direction, there were some 300 messages from the sites,
flowing to the Mercury Control Center (MCC) at Cape Canaveral. Of these,
877 had no delay at all, 37 had slight delays of up to about thirty seconds,
and 10% had delays not exceeding two minutes.

b. In the outward direction to the sites, there werec some 7000 messages
flowing on ;he network. Of these, about 757 were not delayed at all, 207
had slight delays of up io about 50 seconds, 47 up to 3 minutes, and 17 up
to 6 minutes.

c¢. There was, however, a period at the beginning of the sixth orbit when
a heavy volume of offered traffic resulted in transmission delays, some in
the order of 5 minutes. The system quickly absorbed this backlog and was

again functioning on a real time basis within about 15 minutes.

4.4 RADAR DATA _

Thirty-two transmissions of radar data were received from landbased sites
during the six orbits of capsule flight. These contained 1,865 lines of data or 63,410
characters. The count of the observed errors as detected in examining the teletype
page monitors at Goddard shows a total of 47 errors. The error rate is approximately
1 in 1330 characters.

Radar data was also received from ttécking ships in the Pacific Recovery Arca.

The Watertown and the Huntsville had been deployed some two hundred miles apart to
track durinrg reentry. These ships delivered their data in teletype characters, but in
a binafy form. The transmission path was from the Watertown to HON to Goddard.
The Huntsville delivered its duaiau via the Watertown. Geddard routed the transmission
to CAL for processing into the standard Mercury radar data format, and in this form
it was returned to Goddard for delivery to the computer. Though this operation was
cumbersome it served its purpose as an expediént. It was not possible to keep the
computers abreast of the capsule progress in near real time because the ships had to
accumulate their tapes from the full tracking sequence before release to the trans-
mission lines. Furthermore, the nature of the teletype signals offered to the line in
the binary code made these signals appear as though garbling was occurring when
viewed on a page printer. This feature hampers monitoring and operations activities

for all the communications carriers on the route.
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The American Mariner was another tracking ship deployed to track after black-
out. Its data was also dispatched via HON but its data format was of still different form.
This was delivered to the Goddard ''C" computer for which a program had been prepared

to process this data. The format was usable for monitoring and servicing operations
by the communications carriers along the route. _

The communications linl(s from these ships, though experiencing difficulties
earlier in the mission, offered good transmission performance during the recovery
interval. Examination of the teletype monitor printouts docs not reveal any errors

which can be attributed to the transmission facilities,

4.5 VOICE SYSTEM

The performance of the Mercury ground voice communications network was good
during the MA-8. During the 12 hour period between T-2:30 hours and mission termina-
tion, 292 voice contacts were observed on the Goddard conference circuit. During this
period only two unsatisfactory voice contacts were noted. These were with [0S at ap-
proximately 1600Z and PCS at approximately 1915Z. The outages occurred near the
day/night transition period when propagation problems may have existed.

For this report voice contacts are defined as continuous exchanges of information
between MCC and remote site personnel. The astronaut’'s air-to-ground when patched

to the Goddard Conference Circuit was considered as one voice contact.

4.6 ° HIGH-SPEED DATA SYSTEMS
The performance of the high-speed data systems between GSC and MCC as well

as between GSC and BDA was very satisfactory. All transmission circuits were func-

tioning on their assigned facilities, and the communication carrier supplied critical

: coverage. No troubles were reported during the complete live mission period plus

the preflight countdown,
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5. COMPUTER SYSTEM

This section of the report was prepared from Computing
Notes on Mercury Mission MA-8, dated October 10, 1562;
prepared by the Data Operations Branch of the MSFSD;
GSFC . report number X-554-62-173.

5.1 INTRODUCTION

The computing and communications center at Goddard provides the required
computing operacions during a mission and serves as the communications link be-
tween the remote stations and the Mercury Control Center. Operating in parallel,
two IBM 7090 computers installed at Goddard determine powered flight trajectory
parameters and moment-to-moment positions of the spacecraft. They continuously
predict future spacecraft position and provide constant acquisition data for all sites.
The computers also calculate for transmission to Cape Canaveral the qu:;ntities

needed for display purposes.

5.2 PERFORMANCE SUMMARY

The countdown or MA -8 began at Goddard at 0400Z on Wednesday, October
3, 1962. The in-house computer checks, in-house equipment checks, interface
(GSC, BDA, MCC) checks, CADFISS roll call, and trajectory confidence runs all
went smoothly. One problem uncovered during the trajectory confidence run was a
sticky relay in New York which permitted only four frames of Bermuda low-speed
data to enter the computer. This circuit had checked out satisfactorily prior to
this time. The difficulty was repaired, and a retransmission checked out the
circuit. | , , |

The only significant item that occurred during the countdown was a bhrief
hold for the Canary Island Verlort radar caused by a problem in the magnetron
driver unit. The driver unit was replaced and the radar then gave excellent track-
ing data tc the computers during the mission,

Liftoff occurred at 12:15:12Z. The launch duriné the early stages was high
in flight-path angle. BECO (booster engine cutoff) occurred early and SECO
(sustainer engine cutoff) occurred late. The Burroughs/GE source was noisy during
the last 10 seconds before SECO. A strong computer-recommended GO decision
was indicated by all three sources of launch data (Burroughs/GE, IP-7090, and
Bermuda). Insertion height and velocity were higher than predicted and resulted
in a higher perigee and apogee than nominal.

In the orbit phase, during the periods when the capsule C- and S-band
beacons were on, the tracking data received from the network sites was excellent.
No usable skin track data was received at the Goddard computers during the beacons-
off period. Spacecraft weight changes due to fuel usage were manually inserted into

the computers.
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Range ships equipped to provide tracking data to the Goddard computers were
used for the first time as part of the network to support a Mercury flight. An analysis
of the ship tracking data is now being made at Goddard and a report will be available
at a later date. During the MA-8 mission, no usable data in real time was received

at the Goddard computers from the Huntsville, Watertown, or American Mariner.

The retrosequence time recommended by the Goddard computers was
21:06:40Z and retrofire time was 21:07.10Z. Retrofire actually occurred at
21:07:11Z. The impact point prediction transmitted to MCC from the Goddard com-
puters was a latitude of 32°6'N and a longitude of 174°32'W. (The actual IP was
32°5'N and 174°28.5'W.) No reentry radar data was used to refine the impact
point. Since the spacecraft landed so close to this poisition, apparently the space-
craft achieved nominal retrofire conditions.

During the entire mission the computers, the launch subsystem, and the
high-speed lines between Goddard and MCC all performed well. The MA-8 comput-
ing program functioned normally and automatically. A quick-look analysis of the
data indicates that the tracking and computing system performed their primary tasks
norma.lly;

5.3 PRELAUNCH PHASE

At 11:58:12 7 both computers were loaded with the operational program and
were ready to cycle. At 11:59:00Z, the A" computer was selected as the output
computer and remained in this mode except for a few output cycles on the "B" com-
puter in the third orbit.

5.4 LAUNCH PHASE

Liftoff was at 12:15:12Z, and injection was at 12:21:40Z, All data sources—
the B/GE, the IP-7090, and Bermuda—indicated a strong GO condition. The B/GE
position and velocity vectors were selected for the orbit determination phase.

The listing below shows that a total of 10 data messages and 6 TLM mes-
sages were bad or missing on the B/GE lines during the time interval between
liftoff and the end of the GO-NO GO, 15 data messages and 6§ TLM mess
not valid over the same time interval on the [P-7090 lines. On the Bermuda high-
speed lines, all data transmitted between capsule separation plus two seconds and

the receipt of the orbit-phase signal was valid except for the first two transmissions.
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Time Tag

(Sec. After No. of Messages Missing or Garbled
Liftoff) Data Telemetry
' B/GE
17.96 2 2
54. 46 2 2
158..96 2 2
230. 96 2 0
302, 96 2 0
Total 10 6
IP-7090
31.8 2 0
104.2 2 0
123.0 1 1
140.2 1 0
194. 6 1 0
212.6 1 1
231.4 2 1
267.0 2 1
284.2 2 2
303.0 1 0
Total 15 6
Bermuda
320.0 . 2

The listing below shows that the B/GE data became free of flags at T+ 68. 96

seconds and remained free of flags until 2. 5 seconds after the termination of the

GO-NQ GO. It appears that if the GO-NO GO interval had ended three or more
seconds later than it actually did, the B/GE data would have become unreliable,

B/GE Data Quality

Time Tag
{Sec. After
Liftoff) Number of Flags

68.96 Start of flag-free data
131.96 1
329.96 ) 1
330.46 2
333.96 (and continuously thereafter 4
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Azusa data showed no bad data indicator bits prior to the end of the GO-NO
GO, except near liftoff when the selected source was being switched from FPS-16
to Azusa and back to FPS-16.

Azusa Time Tags of Vectors Containing
Bad Data Indicator

12. 6 seconds - 14.6 secords

16.2 - 20.6

27.8

337. 4 and intermittently thereafter.

The Bermuda on-track bits indicated that both FPS-16 and Verlort radars
were continuously on-track during the time interval between capsule separation
plus two seconds and the orbit-phase signal.

Table 6 shows the time tags of discrete and TLM events for both the B/GE
and IP-7090 input lines. No posigrade TLM was noted. However, three posigrades

_are locked into the Goddard launch program for computation of capsule velocity
after capsule separation.

TABLE 6. LAUNCH PHASE EVENTS RECEIVED AT GODDARD

E\}ent Event Time
Liftoff (TLM message B/GE Line IP-7090 Line Nominal Time
arrival time) - 12:15:12.63Z  12:15:12.582Z

Liftoff (Discrete message

arrival time) 12:15:132
Selected Source: Times shown below are time tags in seconds
since liftoff:

FPS-16 0

Azusa 12.6

FPS-16 15.0

Azusa 16.2

FPS-16 21.0

Azusa ' 27.8

FPS-16 28.2

Azusa 42.2.

B/GE 68. 96 69. 4
Booster Engine Cutoff 126. 46 129.8
Tower Separation ' 155. 46 153. 4 153.0
Sustainer Engine Cutoff 313.96 305. 05
Abort Initiate 315. 96 3J16.6

- Capsule Separation 318. 96 319. 4 307.05

Orbit Phase 354. 96 355. 8
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The results of the GO-NO GO computations on B/GE and IP-7090 data and of the
first Bermuda solution are shown in Table 7. Although the Bermuda results appear to
differ considerably from the other two sources, the Bermuda solution was based on the
first nine seconds of data collected. Caiculations showed that the Bermuda solution

at the time when the orbit switch was thrown agreed very well with the actual orbit

parameters.

TABLE 7. RESULTS OF GO-NO GO COMPUTATIONS

B/GE IP7090 BDA

Number of Data Points 20 24 -
Recommendation Go Go Go
Retrofire 12:31:522 12:31:40Z 12:28:072
Inertial Yelocity (ft/sec) 25746, 641 25762. 007 25781. 931
Inertial Gamma (deg) -0.028130888 -0.12050315 +0. 19156533
vavg - vgo (ft/sec) 133. 29003 146. 24145 164. 003903
Vector 12:20:352 12:20:35Z 12:20:36Z

Strip chart calculations indicated that the flight path angle reached a maximum
of approximately 2.5 degrees above nominal during the first stage boost.

5.5 ORBIT PHASE

The B/GE vectors gave a perigee of 87 nautical miles and an apogee of 147.6
nautical miles, which is slightly higher than nominal. (When the BDA low-speed radar
data was differentially corrected, a higher apogee of 151.5 nautical miles was indicated.)
The orbit was well established when first-orbit data from BDA, CYI, MUC and WOM
were added to the computation. At no time was it necessary to override the computer
decisions on rejection of radar stations in orbit determination. No refinement of the
orbit was attempted after California reported in the third orbit (both S- and C-band
beacons were turned off until the fifth orbit}, Both computers were manually inhibited
from correcting after this point since all further data were below 10-degree elevation
and at maximum range and would therefore only degrade the solution. .

Throughout the mission MCC requested manual insertion of capsule weight loss.

- Also, impact areas were inserted to obtain time-to-fire retrograde rockets.

5.6 REENTRY PHASE .

The computer-recommended retrofire of 21:07:10Z was inserted in the "A" com-
puter at 21:08:09Z. The off-line computer was entered into the reentry phase at
21:10:41Z with the differential correction (DC) procedure manually inhibited. The plan
was to accept the first reporting reentry station and DC in the "A' computer. The

second reporting station would be used in the "B" computer, thus giving independent im-
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TABLE 8 .

SUMMARY OF RADAR DATA AND COMPUTATIONS

Non- Standard Deviation - -
Total | Valid { valid { Obs.| Range [ Azimuth | Elevation| Apogee Perigee| Ar Av No. of

Site | Radar | Obs. OCbs. Obs. | Used {yds} (mils) (m1ls) {N.M,) (N.MJ, (yds) (ft/sec) DC's
BDA 16 43 43 Q 42 62.5 .2t .99 151.5 87.0 |1045.57 | 17.9318 1
BDA v 89 73 16 - 108.3 2.16 2.45

cyl v 82 ST 25 45 13. 4 1.79 2.32 151.3 87.3 |[1328.34 6.2671 1
MUC v 87 81 8 50 13.6 1.88 2.37 150.5 86.9 12010.51 7.4708 1
wOoM 16 62 38 24 38 6.57 16 .33 150. 4 86.9 220, 62 2.2389 2
WHS 16 35 20 15 20 6.19 .17 .25 150. 4 87.0 205.76 0.8168 1
GYM v 88 39 29 34 50.9 1.0 t.32 19.31 2.1315 0
TEX \ 87 55 12 48 65.5 1.81 .83 104.53 0.5313 Qee
EGL 16 39 39 -0 39 8.82 .19 .26 150. 4 87.1 198. 30 0.8910 2
EGL \4 26 15 il - 40.8 .17 1.51

CNV 16 57 14 43 10 5.5 .34 .68 150. 4 87.1 33.32 0.2712 1
BDA 18 50 48 2 46 14.4 .29 .48 150. 4 87.1 99.29 0. 5900

BDA v 9 68 3 - 102.8 1.27 3.45

cYl v 61 48 13 38 9.22 2.17 1.27 150. 4 87.5 98. 51 0. 5768 1
MUC v 89 75 14 50 15.8 1.57 1.26 150.1 87.0 347.05 0. 9550 2
wWOM 16 ks 27 50 27 4.52 .16 .18 150. 1 87.0 151.88 0.4629 2
HAW 18 14 13 1 13 18.1 .29 .18 150.2 87.0 T740.76 1.501 1
HAW v 41 30 11 - 16.2 .87 .87

CAL 16 9 9 0 9 150.2 87.0 141.87 0.5204 2
CAL \J 51 43 8 - 13.1 .69 .81

WHS 16 42 37 5 37 14.7 .20 .69 150.2 87.2 609. 54 2.7172 2
TEX v 63 49 14 45 11.5 .67 . 84 150. 1 87.2 38. 45 0.2570 2
EGL 16 33 27 1 27 6,15 .34 W22 27. 40 0.2307 0*
EGL v . 13 11 2 - 99.2 1. 48 1.45

CNV 16 29. 14 15 14 8.02 34 .25 150. 1 87.2 23.76 v, 1696 1
MUC \4 66 62 4 50 9.36 T4 .43 149. 6 87.1 677.54 2.5113 1
HAW 16 37 37 o 0 37 7.83 .17 i ¥4 150.0 87.0 [2529.88 6.2146 2
HAW v 32 16 16 - 22.2 .97 1.30

CAL v 21 12 9 11 19.4 .38 . 40 150.2 87.3 161. 71 1.2050 1
CAL F 39 0 39 -

EGL F 31 0 31 -

WHS F 31 (] 31 -

881 F 50 12 38 -

HTV 58 49 9 -

HAW v 37 20 17 -

CAL v 51 34 17 - 15.3 1.73 1. 48

GYM v * 85 43 22 - 65.7 2,19 i.51

TEX \Z 4 0 4 -

Retrofire at 2L 07; 10 - 1. P. at 32. 10° N. Latitude and 174. 53° W. Longitude

WTN 1 46 ] 12 | 34 12 | ven
. .

Late Reporting Station
Reject (Data Quality Excellent)

Rejected
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pacts per station. This step never materialized since the Watertown data was rejected,

and the American Mariner data was not inserted into the computers.

See Table 8 for the quantity of radar data reccived, a summary of the standard
deviations of the low-speed radar data (which are ahove 3-degtree elevation), the AT

and 2V corrections applied at each site, and the number of DC's applied per site.

5.7 SUMMARY OF BERMUDA PERFORMANCE

The Bermuda system functioned well during the MA-8, It confirmed the Cape
decision with a solid GO indication. Since the beacon was turned off over Bermuda
after the second pass, Bermuda had no valid radar track after this pass. A listing of

significant events follows:

Liftoff 12:15:11
First Verlort 12:18:49
First FPS-16 12:19:11
First computed output 12:19:29
Capsule separation 12:20:32

First GO-NO GO recommendation 12:20:36
Orbit parameters 12:20-44

5.8 SHIPS PERFORMANCE

The Huntsville transmitted 67 data points in near real-time on orbit 5. Trans-
mission was interrupted by a power failure on the Watertown, which was acting in a re-
lay capacity. This data was not used in real-time. Postflight tests showed that if the
data had been used it would have caused a position change of over 9000 yards and a
velocity change of over 1000 feet/second in the estimate of the orbit.

The eleven frames of American Mariner data received during orbit 5 does not

fit the Mercury orbit. Eight of the points show a 3 degree bias.
On orbit 6 the Watertown regained power and was able to supply 12 data points.
Radar operator problems, according to a report from the Watertown, caused a range

error of 410,000 yards, and this data was not usable. The American Mariner provided

six data points on reentry. This data was not used in real-time. Off-line tests showed
the reentry orbit would have been changed over 14,000 yards in position and over 400
feet/second in velocity.

Further investigation is under way tc correlate all available information, and

a comprehensive report of ship performance will be made available.
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TABLZ 3 DAY BST SUBSYSTEM TEST AVERAGES
A uge For
Teet e Teet Limts Remacks
$-band Radar, DET/BST (011
Coder Pulse Off BGL has MPQ-J1 type redar.
PRY #) 51.1 DBM Min, 49.21 DBM .
PAY 2 31.2 DBM Min. 30.1 DBM
PRY 3 32.4 DBM | Min 80.7 DEM '
Coder Pulse On
PRY ¢! 83.4 DBM | Mis $52.2 DEM
PRF 72 .1 DBM Mia 33.2 DBRY
nrea 4.6 DBM Miz. $3.7 DBM
Beacos Receiver Sensitivicy -105.4 DBM Mia -103 DBM
Mais Radar Recetver Sensitivity! -104.9 DRM Mia -103 DBM
Axx. Rader Recwiver Seasitivity! -104.8 DBNM Mia. -103 DBM
C-band Radar, DT/ BST i01-2
Receiver Sensitevity -53.¢ DBM Mia. -87 DBM 1. lssue 3N of DST/RST used.
Dymamic Lock-On -08.1 DBM Mia, -85 DBM 2. EGL below min. requremants with
Dyvamic Meleass -93.4 DBM Min. -68 DBM -8 DBM for dynamic lock-on seos ivity.
Transmitser Power 328 KW Mia. 250 KW 3. BDA reported high valves for cymamic
AZ Nowe Figure 9.4 DB Max. 11 OB lock-on (-95 DBM) and dynamic release
ZL Notee Figure 9.4 DB Max. 11 DB 9% DB,
Baf. Noise Figure 0.4 DB Max. i1 08
A/G Comm,, DST/BST 102
URF Recesvers Ssnativity 219,V Max. 3.0 uv CTN reporied low power ougmt (136 watts)
HF Mecsivers Ssasitivity 1.Teuv Max. 3.4 froms the master transmitter for the DST
URF Transmittere Powar 130 waus Miz. 100 watts but was correcied and withia epecifications
RY Trassmiimrs Powsr 158 wans Mia 140 watis for BST.
UHF VEWR p3% 121 Max. L §$1
BF VSWR 1.2%1 Max. 1.%1
Command, DET BST 103
FRW-2 Transmitiers
VEWR Maswr 1.3%1 Max. 1.5:1 1. FRW-3 trassmitery adjusted (or €00 watty
VSWR Standby P 3L 2 Max. 1.81 aominal,
Power Master €00 watwm Ses remarks 1. 1. 240D-32 amplifiers adjuated for 10-KXW
Power Standby W0 wans-| See remarks 1. Gutpait nomiaal.
340D-2 Amplifier
vSwR 1.341 Max, 1.51
Power e Xw Ses vemarks 2.
Telemewry, DST. BST 196
Beceiver Seasitvity . 1. CYI sxoseded max. requiremeats
14N Receiver 3.3 uw Maz. 4.0 uv om ome 1434 recsiver by less thas
1415 Receiver 2.8 uv Max. 4.0 uVv 0.SyV. =
Sysiem Jenaitivity 2. wWOoM ugau&d mas. requiremecta
Al |-114.7 DBM See remarks § on ote 1418 receiver by less than
A2 -113.0 DBM See remarks § 0.3 uv,
Al + A2 -114.8 DBM See remarks § 3. CY1, KNO, WOM, and GYM repcrted
»n -113.% DBM Ses remarks 3 max. linits on some of their reosivers.
| -4 -114.8 DBM See remarks § 4. MUC used test procedures givea n
»n .82 i14.7 DBM See remarks 3 MUT- 106 {or all receivers tvajuss ot
Decom/Mscrim. Threshoid considered s network aversges:.
/0 Ch. A 103 DBY 3% remarks ¢ 8 Minmum Liuiis Bave not beea definitely
/W Ch, A |- 108 DBY See remarks € satablished but 18 tentatively set at
/00 B |- 106 DBV See remarks § -113.0 DBM.
8. No established limits. Site values
vary trom -$1 DBV (o -122 DBV
Acqusttion, DST/H
Sum Ch. Threabold Max. difference sdould not excesd
TLM-LO I-123.2 DBM M. -120 DBM 1.0 DB ton 3n ind:rvidual gite bas:s).
TLM-H} [-123.8 DBM Min. -i2¢ DBM All sites met specifications except EGL
Error Cb. Threshold whose TLM-LO values exceeded TLM-
TiM-LO |-121.9 DBM Mun -L18 DBXM HI values by ¢. 5 DB.
TLM-HT -131. ¢ DBM Mua -118 DRM
TLM-LO VCO Threshnld
MOP » 40 KC [-138 0 DBM Sev remarka
MOP - 40 KC 1279 0Bx | See remarha
TLM-HI VCO Threshold
MOF + & KC -137,7 DBM Sre remarws
MOF - 40 KC -127.8 DRW Ses remarks
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6. ElVALUAT[ON OF TESTS
6.1 NETWORK SIMULATIONS

Prior to MA-8 there were six network simulations conducted to prepare the
network for the mission. For a list of the simulations conducted see the schedule
in Section 2.

The one-day mission simulation (NCG 600) started on September 25 and ended
the next day. In general, this simulation went extremely well, One problem compli-
cated the test, i, e., site acquisition and LOS times on the documentation did not agree.
Simulation personnel used times hased on one vector to tabulate data, and the computers
at GSC used a different vector,

Although this simulation identified a number of problems, it also indicated
that no major problem areas exist for providing network support for a one-day mis-

sion. A more complete report on this test will he published later

6.2 SYSTEM TESTS

The readiness of station equipment to support a mission is determined primar-
ily by conducting comprehensive tests on each subsystem. These tests, known as De-
tailed System Tests (DST's) and Brief System Tests (BST's), are performed during .
specified periods preceding a flight. DST's are conducted about 72 hours prior to the
mission day, providing sufficient time for site personnel to correct deficiencies, thus
bringing the tracking equipment up to maximum performance standards. The BST's
are conducted as a part of the mission countdown, and the results contrihute to the net~
work status information.

Table 9 shows test value averages obtained for the network. The corresponding

" minimum or maximum limit for each test is als_o given for comparison. Test results
reported by sites not using the standard procedures in the DST's were excluded from
the network-average computation. Also, results from Z/ZB, 10S, and PCS were not
received in time for inclusion. [t is worthwhile to note that the network as a whole met ’
the DST/BST requirement for every subsystem evaluated. The requirements of the
DST/BST's appear to be realistic, considering the fact that network ave rages do not
exceed the test limits greatly. DST/BST's used by CNV, GBI and GTI do not conform
to the same procedures as other sites in the networl:,

A few sites failed to meet requirements for some of the DST checks, hut these
were corrected priorv to the BST check. In no instance, however, was the deficiency
large enough to jeopardize successful tracking support.

All subsystems except the C-band radar were checked using revised DST/BST
procedures (Issuc 4). Because many-of the procedures and requirements in the new
issue were changed, no valid comparison with the previous missions can he readily

made.
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The values of individual tests us taken from the site reports are given in bar

graph form as Appendix A to this report,

6.3 HIGH-SPEED DATA TRANSMISSION TEST, NCG-161

Test NCG-161 is normally conducted twice a week. It is designed to check the
terminating equipment at Canaveral data select, B, 'GE buffer. IP buffer and the equip-
ment at Bermuda. To perform these checks a group of programs has been compiled,
and the IBM 7090 computers at Goddard are used to check the trunsmission equipment,
To further check the phone line system, the zero DB signal is varied -6 DB on the Cape
circuits to assure that the lines are not marginal. Prior to MA-5, this test was con-
ducted on September 5 and 11, 1962, the results of which are given below,

September 5

The Bermuda circuits operated error-free during the checkout. A problem was
found in the Bermuda high-speed transmitter data line amplifier. A photo-cell was
found to be out of mechanical adjustment. No rerun was performed bhecause computer
time was not available.

The B/GE high-speed data lines northbound operated error-free -during the
nominal and the :6 DB level. The IP high-speed data lines northbound operated very
well with an occasional error at the -6 DB level with a "false computer word” pattern.
All oth~r patterns operated error-free.

During ihe southbound transmission, all circuits operated error free at the -6
DB level on an "all ones” pattern.

September 11

The Bermuda high speed data circuits continued to operate error-free during
the tests. No failures were recorded.

The B/GE high-speed lines northbound operated error-free at the nominal :6 DB
points. The IP lines operated very well with the exception of the "all ones” pattern
which failed occasionally at the -6 DB point.

All four southbound circuits operated crror-free at the nominal and the =6 DB
level.

The circuits were operating very well and were ready at this time to support a
mission.

6,4 CADFISS TESTS

CADFISS (Computation And Data Flow Integrated Subsystem) tests are designed
to prove the ability of the computer-related parts of the Mercury system to perform
their functions accurately. These tests are of two types: site tests and simulated
flight tests.

The site tests provide a brief confidence checek of the readiness of the Mercury



system for‘an operational flight or for a simulated flight. When used periodically,
they provide a means of determining the adequacy of system maintenance and a mcuns
of finding areas of the system where design improvements are required or desired.
The results of many such tests can be used to determine the reliability of many parts
of the Mercury system, such as high-speed and low-speed data flow paths.

The simulated flight tésts exercise the Mercury network under conditions that
are as realistic as practicable. Test input data as similar as possible to operational
data are fed into the system, and the resulting data and data displays are compared
with expected data.

Twenty-one CADFISS test runs were performed in support of the MA-5, Of

these test runs, eight were specifically set up to test the Huntsville and Watertown

tracking ships. N

Listed below is a breakdown of these test runs:
September 22 ,

Run 1 - Test with the HTV and WAT

Run 2 - Short roll call test

Run 3 - Radar data flow test
September 24 MA-8 Recycled

Run 1 - Test with the HTV and WAT
September 25 One-Day Mission Simulation

Run 1 - Short roll call test

“Run 2 - Short roll call--Reruns of CAL and WOM
September 28

Run 1 - Test with the HTV and WAT

Run 2 - Short roll call test

Run 3 - Short roll call--Reruns of BDA, CYI, WOM, and GYM
October 1

Runs 1 and 2 - Test with the HTV and WAT

Run 3 - Short roll call test

Run 4 - Short roll call--Reruns of WHS and GYM

Run 5 - Radar data flow test including [P, BDA, CAL, and GYM reruns
October 2 :

Run 1 - Test with HTV and WAT
October 3 Miss:on Day ‘

Six CADFISS test runs were performed in support of the MA-8 launch-day
countdown. These runs were as follows:

Run 1 - At T-300 minutes a radar data flow test was conducted with HTV and
WAT, using the Point Arguello IBM 7090 computer to reformat the ship data from the

Datex (binary) code to the Mercury format.

51



Run 2 - At T-240 minutes a radar data flow test was conducted with HTV ard
WAT, using the Point Mugu 7090 computer to reformat the ship data .from the Datex
code to the Mercury format.

Run 3 - At T-205 minutes a CADFISS short roll call test with the entire Mercury
‘network was conducted using normal test limits.

Run 4 - At T-157 minutes a special CADFISS test was conducted with the IR-7030
computer and the CYI radar and its associated peripheral equipment. )

Run 5 - At T-95 minutes a CADFISS radar data flow test was conducted with all
Mercury radar sites except those of the Atlantic Missile Range. Extended CADFISS
test limits were used, except for those tests which failed during the CADFISS short
roll call period.

Run 6 - At T-22 minutes a special CADFISS test was run with the CYI radar
and its associated peripheral equipment.

All CADFISS tests were started on time without any Goddard computer troubles
and finished in the allotted time in the countdown. Because of the short time allowed
for training of HTV and WAT personnel, the first successfui data flow tests were not.
performed with these ships until 15 hours prior to launch time. As a result of these
CADFISS tests, with the exception of the ships, a high level of confidence was estab-
lished that the Mércury network was able to-support the mission.

6.5 DYNAMIC TESTS ON PMR SHIPS

Dynamic tests were conducted on the PMR tracking ships Watertown and
Huntsville prior to MA-8, The following are the results of these tests, which were
performed between August 23 and September 9: .

August 23

WAT - Data errors of EL+1.2" AZ+2.2°, S/Range +2366 yards.

HTV - Pt. Mugu computer revealed high errors on first observation. Data was
noisy, so no zval:ation was performed.

August 24

HTV - Radar test results from film evaluation revealed a standard deviation of
s8ix mils. This test did not include interface from the radar to computer readout.
August 25

m; Pt. Mugu computed readout results were the same as August 23.

HTV - Pt. Mugu computer revealed high errors on first observation. The data
was noisy, so no evaluation was performed. A film analysis confirmed the 6 mil stand-
ard deviation found on August 24.

August 23

WAT - Range accuracy showed improvement over data of August 23 and 25 from
2366 yards to 455 yards.
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August 30
HTV and WAT - Study was performed on the effect of shipboard obstructions on
data accuracy. 300°AZ to 350° AZ was found to be free of shipboard obstructions which
would affect data accuracy. .
September 1
WAT - Sensitivity tests perfermed with favorable results of AGAVE, TLM, and
radar system. UHF sensitivity was poor -~ the trouble was located and repaired at
a later date.
HTV - Confidence check performed on all subsystems with favorable results --
sensitivity teste only were performed.
- September 3
HTV - Dynamic tracking tests were pert;ormed resulting in errors as follows:
EL 0.2%, AZ 5.0°, Range -4000 yards to +2800 yards.
September 5 '
HTV - Dynamic tracking tests revealed a marked improvement over September 3
tests. Results were as follows: EL 0.2, AZ 0.2°, Range 237 yards,
September 6

WAT - Dynamic tracking test revealed errors as follows:

Run EL AZ Range
3 £0, 14° 0, 24° +45 yards
4 +0. 15° £0, 1° -167 yards
5 %0, 16° +0, 2° -243 yards
6 - £0,18° +0. 16° +85 yards

HTV - Dynamic tracking .tests revealed errors as follows:

Run EL AZ Range
- 2 +0. 18° -0. 56° +465 yards
3 +0, 22° -0.17° +462 yards
4 +0. 18° -0.53° +476 yards
+0, 1’ -0.17° +445 yards
. ) September 7
WAT and HTV - Tracking tests at sea. Results were as follows:
: WAT Run EL AZ Range
} I +0,72° =0, 66° -157 yards
2 +0.5° +0:60° -102 yards
3 20, 5° +0.78° -118 yards
4 +0,5° +0.73° -132 yards
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HTV  Run EL AZ Rapge
1 +2.7 +0.76° +1000 yards
2 +1.0° +3.3° +652 yards

September 8 .

WATand HTV - Dockside tracking test results were as follows:

WAT- EL +0.27°, AZ +0, 22, Range 110 yards.

HTV - EL +4.2°, AZ +10. 2", Range 195 yards.
September 11

- HTV and WAT - Dockside tracking tests were run this date. Results were as

follows:

HTV - EL +0.25”, AZ -0. 35, Range +192 yards.

WAT- EL + 0.16°, AZ +0.25 , Range +135 yards.
September 12 '

HTV - Tracking tests performed at sea with the following results: EL +0. 22,
AZ +1.0°, Range +185 yards.
September 19

DMP - Fly-by tests revealed only the capability of the ship to track the C-band
beacon and receive TLM. Refined testing could not be performed due.to the proximity
of the MA-8 mission.

The tracking tests performed on the HTV and WAT ships did not meet Mercury
requirements to a confidence level desired for MA-8, The DMP ship could not be
"thoroughly tested due to lack of time, but was committed to MA-8 support on the merit
of past performance.
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7. GENERAL TOPICS

7.1 ECHO SIGHTING PLAN

After Goddard received the liftoff time, the Operations and Support Division
made computations as to when and where the Echo I balloon satellite would be visible
to the astronaut. The following information was passed to the Cape via a long-distance
telephone call and transmitted from there to the astronaut, "At 1423Z, look at an
azimuth of 312° and an elevation of 837, which will occur over the African Continent,
At 1730Z look at an azimuth of 997 and an elevation of 9° which will occur over South
America."

No attempts were made by the astronaut to see Echo at either time.

Similar computations had been made for MA-6 and MA-7. For MA-6, the time
of liftoff was such that the Echo satellite was not visible to the astronaut at any time
during the flight. During MA-7, the two periods of possible sighting were so soon after
liftoff and so close to time of retrofire, respectively, that no attempt was made to pass
the sighting times on to the astronaut.

Since there can be no firm provisions made in the flight plan for the sighting
activity because the sighting periods are entirely dependant upoen liftoff time, some
consideration should be given to whether the Echo sighting calculations should be per-

formed for future missions.

7.2 DOCUMENTATION

_ All documents used in support of the MA-8 mission were generally good. The
primary difficulty with documentation was the lateness in arrival on site of the Data
Acquisgition Plan., One reason for this was the late publication and distribution date.
This document is released as late as possible prior to a mission in order to get all of
the last minute changes incorporated. As a result, if a mission goes on schedule or
without much delay, the Data Acquisition Plan will not arrive at all sites on time for
premission activity. Therefore, it may be desirable in the future to have this docu-~
ment published and distributed earlier even though more iSi's may be required to in-
corporate last minute changes.

During the premission period, documents were updated by the issuance of ISI's
whenever it became necessary to make a change to a document. However, the number
of ISI's issued were far less than for previous missions. This in itself reflects an im-
provement in documentation over earlicr missions. The 24 ISI's issued prior to MA-8
are listed below, The ISI messages identified by an asterisk represent items that will
be incorvorated in the appropriate network document.

1. General (Mission Status)
* 2. 'Changes to COP-1 (Communication Operations Procedure) and FCH-1
(Flight Controllers Handbook)
3. Site manning
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4 Changes to BST/DST-106
5. Astronaut checklist chunges for SEDR 204-16
6. Changes to Data Acquisition Plan
7. Changes to BST,DST-111
8. Changes to Operations Directive 61-1
9. Changes to Data Acquisition Plan
10.  Radar ship tracking procedures
11. Changes to Flight Plun Revision “A”
12. Changes to Mission Rules
12A. Changes to Mission Rules
*13. Changes to Network Count
14. A/G system operation
15. Changes to SEDR-204-16
16. Correcction to 1S1 13
¢17. Changes to BST/DST-111
- 18. T/M calibrations
' 19. - Time since retro indication
20. Event and clock levels
*21. Instrumentation reference failure: Emergency reporting procedure
*22. Changes to Data Acquisition Plan
23. Correction to ISI'19
24. Addition to FI'light Plan

7.3 WALLOPS ISLAND PARTICIPATION

A The Wallops Island Training Site participaied in a passive manner during the

MA-8 mission. The acquisition aid, telemetry, timing, and A/G communications

subsystems were used, and good data were received during the first four orbits.

Station personnel received invaluable operational training benefits from this exercise.
The acquisition system status was green and functioned properly throughout the

mission. Good signals were received on the first four orbits for a total tracking time

of 22 minutes and 22 seconds. A summary of the acquisition aid tracking is shown below:

Orbit Acqg. AZ EL LOS " AZ EL
1 12:17:382 208" 1’ 12:23.584 106’ 4°
2 13:50:22Z 242°  3.5° 13:57:22Z 107’ 1’
3 15:23:427 255° 2° 15:30:147Z 128° 4
4 15:58:202 230° 0° 17:01:49Z 17¢° 1°

The telemetry subsystem operated satisfactorily throughout the mission and had
a total coverage time of 22 minutes. There were no malfunctions in the telemetry sys-
tem, but the data rec'ordea was affected by the malfunction in the timing system, which
is discussed below. A summary of the minute-by-minute TLM signal strength is tabu-
. lated below:
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1st Pass

3rd Pass

4th Pass

2nd Pass

GMT Time

12:17:44 (Acquisition)
12:18: 44

12:19:44

12:20:44

12:21:44

12:22:33

12:23:29 (LOS)

13:50:20 (Acquisition)
13:51:20

13:52:20

13:53:20

13:54:20

13:55:20

13:56:20

13:56:50 (LOS)

15:24:04 (Acquisition)
15:25:04

15:26:04

15:27:04

15:28:04

15:29:04

15:30:04 (LOS)

16:58:22 (Acquisition)
16:59:22

17:00:22

17:01:22

17:01:46 (LOS)

Signal Strcngih (microvolts)

AL
8
60

v O W
[T B 51 B ST R

140
120
10

A2

10

-

25

40

[}

Bl
NA

The timing system functioned satisfactorily during the mission with nne exception:

Postmission anulysis of data disclosed that the numerical nine in the serial decimal unit

(minutes) was recorded as a numcrical ergit,

This trouble has huen corrected by re-

lacing a tube in the decade counter of the binary time code generator,
g A g
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HF communication reception was fairly good for the first three orhits.
Since the UHF communication equipment was on loan to Quito. a temporary

receiver was improvised. However. only one UHF transmission was received.

7.4  RF INTERFERENCE ,
The fable on the opposite page lists the RF interference reports received:

during the mission status periods,
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8. DATA ANALYSIS
" A detailed analysis of the Mercury network data using the MA-8 mission
records is being made and will be published as an addendum to this report. This sup-
plement will contain a more detailed analysis than has been previously undertaken. It
will point out specific areas where problems occurred and determine whether they were

specific site problems or network problems.
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APPENDIX A

SYSTEM TEST CHARTS

The following charts show the actual values recorded by the sites for the Detailed
System Tests (DST's) and Brief System Tests (BST's).

The presentation gives the relationship between the actual measured values and
the established minimum or maximum limits given in the system test procedures. By
using these charts, the overall network condition can be readily seen since all applicable
sites are plotted on a single graph for a particular test.

The charts are divided into two groups, first the DST's and then the BST's. The
DST group contains network average values in the notes below each chart. These averages
can be of éignificant value in establishing a practical norm for a particular subsystem
test. .

The BST group shows the values obtained from checks coriducted during the
countdown period. A part of each chart is headed "DST RELATION", which indicates
the amount of test improvement or deterioration that occurred since the DST check was
made.
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2. Average network value
PRP $1 53.4 gt
PRF #2 54,1 dbm
- PRP $#3 54.6 dbe

3. EGL {5 equipped with an MPQ-31 Rauyr




CNV
GBI
GT!
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o
»

cvi

T

HAW
CAL
GYM

!

TEX
EGL

NOTES —

CNV
GBI

BDA

iz

mdsdo
2 HE

NOTES —

S. PAND RADAR
Detafled Systwm Test (DST 101-1)
NCG.462 Misston

RECEIVER SENSITIVITY MDS
A

RPACON OPERATION' RADAR OPR. MAIN RADAR OPR. AUX

3 i A T

IR TI E : I

HHE H

. l:lE s H

gy ’ i

gl ], 4 5 i

1 : :

118 H |
et . .

uis £ : 4 :

R R I H

Hizite 4y b : 1 B

"EL. HU IR L.: [ i sl I Note 3
~ 3 2 © ®© [=) o~ 2 © © o o~ 3 o o =)
o & O = S = S 3 o = = - o =] =} -
- A - - - = - ] - — = = ] — - -

= =] o

- - -

-dbm -dbm -dbm

1. Minimsm Iimit cceee.
2. Average network value
Beacon operationl(5.4 -dbm
Radar operation mainl04.5 .dbm
Radar operation suxiliary104.3 -dbm
3. ECL is equipped with an MPQ-31 Radar

C-BAND RADAR
Detailed System Test (DST 101-2)
NCG-462 Mission

-
DYNAMIC LOCK.ON AND RELEASE
A
RECEIVER MDS TRANSMITTER POWER DECRFASING RANGE INCREASING RANCE
i N T T i ] ‘
B i :
i H 3
H 97 H ! H 1
emeunmnsimms. A 1 .
: | : | H - | 3
: Ee aanas
.
I a :
1.3 :
G965 N H :
Pl : !
i | : ( i :
T H ! | H
. ! - l. Not available L
Ll L : i i
T T : s, | 2 1
w : : | F
, 1 ] H 1
® o o~ : .
2 K © o o o § K § § § § > ng b4 = b4 P 2 o & > 3
< z © -
-dbm Kilowates -dba -dbm

1. Minimum limfc eeescee

2. Network average
Receiver MDS -93.6 dbm
Transmitter power 325 Kw
Decreasing range -88.1 dbm
Increasing range -93.4 dbm



AIR/GROUND COMMUNICATIONS
Detatiled System Test (DST 102)
NCG-462 Mission

RECEIVER SENSITIVITY Por 334N or 10 D2
Ao

WF 1 UHF 2 Hr 1 Hr 2
CNV Ll s T T T T
GB! il L
GTI : AR :
B8DA i B ’ :
v  SERREE = - et iemeed foue :
KNO A 1 Ll ; s :
278 s ¥ : | | i { :
. B 1 H 1
10S F--H : promsssmmeseyrarmy .|} -
MUC ‘ ’ ; ' bt v
WOM : : | : : T
CTN i ‘ 5 |
PCS e 5 s,
HAW ‘ ' : I
CAL - e | ' ’ s
GYM b : i w { :
W sl : : | : :
TEX ik TN |1 N :
o= 101 N PO ‘ i OO O O LT :
(=) ~ < : © ) ) ~ < ZRRCRN-) © —] ry ol o oy ~ $
A ) - @
Microvolts Microvolts Microvolts = Microvelts
(Note 3) (Note 3)
NOTES —
1. Maxfonm limits .......
2. Metwork aversge
UNF Rcv'r. 2.19 Microvolts
" Rev'r. 1.74 Microvolts
3. Channel 5 of the UHP receiver. Channel 4 and 6 values sre available 1n MSPSD.
AIR/CROUND COMMUNICATIONS
Detatiled System Test (DST 102)
BCG-462 Mission
TRANSMITTED POJER OUTPUT
r~ y,
MSTR URF STBY UHF - . MSTR HFP STBY HY
CNV A Tl | : 5 T IT
GBI T | : N BN
6T T 1 N
BDA : !
cvr : ) ! ;
KNO - : ] IR i
228 ‘ il i
10S - i : ' ¢
MUC : . - ) . : ! ’
WOM . : l : ' |
CTN s, , i || l ;
PCS - ] :
HAW el | : L ] | o ||
cAL — A — T
GYM ' : i i H ! : !
W : ‘ il i ! : i
TEX H L HI t ' T ) i
[ . . 4 T
o Wi ] Pl L] ] NN
gis 3 2 812 88 5§ 8 gi& 2 3 = gt 2
g2 2 %2 £ ®13% 3 37 B RiIE R g = 242 5 8 8
Matts - Watts - Watts - Vatts
NOTES —

l. Mintmm limit cee...

2. Netwvork average
UHP Transmitters 130 Watts
HF Transmitters 155 Watts



AIR/GROUND COMMUNICATIONS
Detailed System Test (DST 102)
. NCC- 462 Misstion

VSWR OF TRANSMITTERS
_—_N

MSTR UHP STBY UWF MSTR KF

STBY HY

CNV M W

GB!I C L

GTI ; ¥

8DA

Ccvi

KNO

oo

hesaloenfeosdiaraencd

228

10S

MUC . o , :
WOM ;

i S

CTN

HAW . !
CAL . ‘ ! Lo !

GYM - .

3

EOen T

1.0
1.2F
1.4
1,50
1.6F
1.8
1.0
1.2
1.4
l.slun o
1.6F
1.8
1.0
1.2
1.4}
1.5-‘..
1.6
1.8

NOTES—

1. Maximum l{mit ccccen.
2. Network average
UHF XMTR'S 1.24:1
P XMTR'S 1.25:1
3. All values referenced to unity

COMMAND CONTAOL TRANSMITTERS

Detailed Syscem Test (DST 103)
NCG- +62 Mission

PRW-2 TRANSMITTERS
A

1.4
1.5

1.6

MSTR STBY MSTR

TYTY

STBY

0O
4
<

T

= -3

Hithd

PCS ‘

eessrachraspocafe

GYM nasiom |

i

500 }—4—4—

$§ 5§ 5 £ 8 §

600
700
800
1.6

1

. NOTES — Power Output {n Watts
(Note 3)
1. Maximum 1limiC ecceane
2. Network average
Mstr. 1.25 VSWR
Stby. 1.24 VSWR
3. The power output is adjusted to 600 watts nominal.

VSWR

4
FETN S A

1.6




COMMAND CONTROL TRANSMITTERS
Detafled System Test (DST 103)
+ NCG-462 Mission

240 D-2 POWER AMPLIFIER
A

POWER OUTPUT VSWR COMMENTS
CNV i NS
GBI i :
GT! ‘ :
BDA H
O : )
G H
i :
Eaa- o :
=M :
DFN
RO8=
HAW
CAL : CAL - MSTR 240D-2 was red during DST check
Q=
et | .
o ! :
== YL O 55 e
© © (=] ™ - [=] o~ 3 o L)
- - - - - - n - -
Kilowatts -
NOTES — (Note 1)
1. Maximum limit ceceeees
2. Network average of VSWR 1.24
3. Power output adjusted for 10 KW nominal.
TELEMETRY
Detailed System Test (DST 106)
NCG-462 Mission
RECEIVER SENSITIVITY For 31X oF 20 pB
W
A1 (1434) A2 (1415) B 1 (1415) B 2 (1434)
env. [T TIE L T 5 B
Gsi x T3 ‘ : B
GTI : ) : :
8DA Iera————— ...} :
cvi — : L. ; l ;
KNO I : e : a : ——
228 : ! i [ 3
10S : ! i T | :
Muc 0.6 | | 0.8 0.7_| ! i 0.7 i
WOM I | T ] H L] !
PCS ’ - i s .| e
HAW roeinal | = —
CAL : - { i I L 1
GYM : o [ IR
H I : g
WS H : N : l i :
TEX H ; - : L :
o= s | : Ll : T :
ey ™~ o) H - - ~ ) : % — ] - B - o ~ = T
- « * @
Microvolts Microvolts Microvolts Microvolts
NOTES — 1. Maximum limit <eesee. X
2. Network average Conments: MUC used test procedure described
1434 receivers 3.3 microvolts in MUT 106, Values omitted from
1415 receivers 2.8 microvolts network averages.




TELEMETRY
Detatled System Tese (bsr 106)
NCG- 462 Mission

HARDWTRE SYSTEM SENSITIVITY TESTs
~ Al A
CNv =Ilm

#OTES —

~dbm
1. Network average (Note 2)
Al ~114.7 dbm
A2 -113.0 dby
Al & A2 -114.0 4y *Correct{on factor of 29 2dded ¢o all_ flgures

2. Spece loss = Hardwire minug radfated aA] « A2,
3. Minfamgm ot e ceeneaan, (not deflmtely established).

" TELEMETRY
Detafleq System Tese (CST 10¢)
NCG- 462 Mission

~dbm
2
L. Network average (Note 2)

Bl .113.2 dbm
B2 .114.3 b ‘Correctlon factor of 20 added to all €igsres,
Bl & 32 ~114.7 4pm

2. Space logy = Hardwire minus radiated Bl + B2,
3. Min{mum Imie ssseces. (not det’(nately establisheq),

A-7



. CNV
GBI
GTI
BDA

KNO
28
10S
MucC
WOM
CTN
PCS
HAW
CAL
GYM

NG
TEX
e

NOTES —

-

GBI
GT!
BDA
cyl
KNO
Z7Z8
t0Ss
MucC
WOM
CTN

HAW
CAL
GYM
WHS
TEX
EGL

NOTES —

TELEMETRY
Detafled System Test (DST 106)
NCG-462 Misaion

DECOMMUTATOR-DISCRIMINATOR THRESHOLD
—

——

~
90/30 DECOM CH A 30/90 DECM CH A 90/90 DECOM CH B
T T T 1
i N
T
N ;ayl'a;_lablc | Not .IY_qﬁl]nb)e Not avatlahie
T i
Not agp_li ag:le ' .
Vo(yanlicable ‘T
Not applical;le
[ 11
T T 1 1 i 1 v 1 v
Not applicable INot available lahle
e R Lt ;
Not applicable - 1
-y
‘ !
\ 1 Iy
Il
Not applicable |
T IEES4 10888 i ' |
1R LLLll1] Lol
& 8 2 &§ 8 % 8 2 & & & 8 Z & =
-dbv -dbv «dbv
1. Network average
90/30 Decom Ch A 103 -dbv
90/90 Decom Ch A 108 -4bv
90/90 Decom Ch B 106 -dbv
2. No established limits,
ACQUISITION
Detailed System Test (DST 110)
NCG-462 Mission
SUM CHANNEL THRESHOLD SPACE PATH LOSS (Note 3)
. A A\
— _ — —
TIM LO TIM HI T LO M Hl1
M R IEAEY SOREE tO00A LA0M1 X R HH T T T T [ MY
Wb : N . ! I sl
1{: ‘ : ' . H '
H ; 1
' : _INote 4 Note 4 Note 4 Note 4
? T T T s
i ! | .
: t pof o T i [
L i
: T T
: L | 1
.
! i T
H l l H I L i i [
: v 0 12y R . |
. v P R | i '
N ; 35l L] 0
7T o T z 7
HEAE ! i | N i 1]
: LI ' , g e
. i ui . i 0 v 1 v " ;
4 ! l |Not available Not avaiiable
H M [ i T R
P
R T [t ; Vo L i
2 4 8 2 2.2 4 8 %2 3 8 % 2 R 2 8 2 3 8 3
~ o~
- - .
-dbm - dbm db db

1. Minimum limit ceeeenee

2, Network average
TIM HI -123.2 dbm
TLM LO -123.5 dbm

& W

. Values indicate charicteristics of fnd{vidual sites for reference only.
. Test procedure does not conform tec this presentation.



GBI
GTI
BDA
Cvl
KNO
228
108
MuC
WOM
CTN
PCS
HAW
CAL
GYM
WHS
TEX
EGL

NOTES —

GBl
GTI
8DA
Cvl
KNO

278

A

t0s
MuC
WOM
CIN
PCS
HAW
(7.1
GYM.
WHS
TEX
EGL

NOTES —

ACQUISITION

Detatled System Test (DST 110)

NCG-462 Mission

TLM LO VCO THRESHOLD
A—

TLM HYI VCO THRESHOLD
A

MOF  +4OKC MOF - 40KC

MOF -~ 40¥C MOF -4IKC
T l
[ l ! |
e AP At ? ey r —s & . .
[ | ' i Lo
" 1l T -t
ll),Or 19,
r t i
! | T
L T L
povan) i » ' !
S A Ll
et T LA
1 NN e i
I T ) ‘ i |
] | v oo
bt IR ; Pl
L N [ ]
3 T i E [
i ! | I o L
& 3 =2 = 38 S & & 8 2 « & 7 o A & 3 2 35 3
- - - - - - - - - - - ~ - 2 2 - - - - -
- dbm -dbm ~dbm -dbm
L. Maximmgn limits: MOF -40KC withi{n + 1.0 db of MOF +40KC.
2. Town Hill ®vers® Coopers Island ewms
3. Network averages provides no evaluatfon criteria. |
ACQUISTITION
Detailed System Test (DST 110)
. NCG-462 Mission
THRESHOLD OF ERROR CHANNELS .
Ti¥ Lo TLM HI
r~ A = -~ A— )
SUM siM
AZIMUTH ~-dbm ELEVATION AZIMUTH -dbm ELEVATION
LTI T T ! ‘ - i ‘ !
| : !
i i H : :
e y 7 v l e _‘I
o < H !
. H R . 1 T T
i Note 5].\0!0 3 :_INote 3 : Note 3
HE 121 N NN " | ]
B i 124 L | R N A 124 H =
Pd* s Tl R ? ——
el Sy i = ; th
121 o : ‘ 121 | : R
} 125 Fl ’ R 125 ¢ L
: I 121 P : R RN NN
5 ) 126 (a0 i G { ey ST
a1y 2o ) i RN R
-4.3°% 1 | ! 125 (-4, 2% ¢ -1.5 ¢ ' 125 [-4.6: 1 T i
: | raial 121 L e NN Pl
! {123 AR L 123 AR
H | R ; I Mao :
1 123 | | TN N
15 H ¥  m ’
RN Ll T 11 Ik i | J{res : i |
L) — o - . H —_ — K — - . —
. ~ 0 + ’: & 0 ° + '? & " < + Fo‘ :.‘ ) e :
' h ' v
db db db db

l. Minimm limit not more than -2.0 db of sum channel

2, Network average

TLM LO -121.8 dbam Azimuth & Elevation
TIM HI -121.4 dbm Aziouth & Elevation
3. Test Procedure does not conform to this presentation



S-BAND RADAR
Brief System Test (BST 101.1)
NCC-462 Mission

TRANSMITTED POWER - CODER ON

DST RELATION (Note 2)
A

PRY #1 PRF #2 PRF #1 PRF #2
800 1RR0 ) 01 13000 Lhae T e T
CNV il s N . .
GBI " i H
G ‘ H :
8DA B ! H
Cvi H . . : N
L) , ; H f
L] H i M
SOfn § :
Muc S, g
et 5
WM ; ! :
L o :
L . :
HAW :
CAL H o ‘
GYM : N
Wy 1k !
TEX bu::' A
EGL MrQ gy ) b Me-ai | L MPQ -3,y n e barg - 31
T R F o2 3 IR 3 i3 oz T e v 2 T e %
o A
NOTES — dbm dbw db db
1. Miaimus 1inie .......
2. Vslues represent increase or decrease from measurements of the DST
$-BAND RADAR
Brief System Test (BST 101-1)
NCG-462 M{ssion
TRANSMITTED POVER DST RELATION PASSIVE TRACK
CODER ON (Note 2) CHECK
. V. A —
PRF #3 PRF #3 SENSITIVITY
CNV L) AR A AN T T
GBI i L il
GTI A L 1
80A | [
Cyl ! 1 L |
L i ; HENREN
end J | L]
b N |
Muc - e _| |
o L L]
BFh L]
o6~ L | L]
HAW i s ‘ I
CAL o] ( g
GYM i
) ‘ T
TEX ‘ L {
T -4 T +
EGL MPQ - 31, [ | 3] MPQ - 31 (MPQ - a1 _
? 2 = 2 R AT P
NOTES — dbm ab -dbm
L. Minimum 1imie cecpoeen -

2. Values represent {ncrease or decrease from measurements of the DST

. A-10
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CNV
GBI
GT\
BDA
cyl.

R

L

HAW
CAL

I3

TEX
EGL

NOTES —

GBIl
GT
B8DA

el

mis PO
2*5*?

$- BAND RADAR
Brief System Test (3ST 101-1)
NCG-462 Missinn

RECEIVER SENSITIVITY MDS DST RELATION (Note 2)
—_— —_— A , A
BEACON OPER. RADAR OPER. BEACON ODER, RADAR OPER.
' O ‘ .
B [

Jodd

o~ ~2 o x (=1 o~ 5 o a (=] ~r o~ (=] ~ ~2 ~ o~ o] o~ g
=] =] S =} - =) = =) - ' h - + ' h - ¥
- — - — — N e - — —
o o
= =
-dbm ~dbm db db
1. Minimam 1imit sececes
2. Values represent increase or decrease from measurements of the DST
C-BAND RADAR
Brief System Test (BST 101-2)
NCG-462 Mission
NOISE FIGURE -
e A
TRANSMITTER POWER AZTMUTH ELEVATION REFERENCE
T - " j T : T [. . H
: : ’ | il
DS L3 JE DS 56 : AMDS S :
L1 . : : ;
' T H : H
i : : - :
: |
; . 3 — H
+ P S ’ : §
: : L : | : N
: [ S : L
I ' T 3 3 T H t LR
- » . - : i : H
—_ | ' Ll ' i
: P H T Co 1
E ] Ll : |l ; Ll :
Tt \ 1 ' H i [ : o H
cNot availabie | - : } :
E ] L z [ : L] :
+ ; B - s i :
H 2 Q 2 ~ © E 2 : ~ T E o 3 ~ E3 S ) :
é S 8 3 = H = 3 ~ :
=4 K ) -
- - -
o~
Kilowatts db dd db

Minimum level of Transm{tter POVEr aiiceecse
Maximum level ot Noise figure seesemees

A-1



AIR/GROUND COMMUNICATIONS
Brief System Tast (BST 102)
NCC-462 Mission

UHF TRANSHITTERS DST RELATION (Note 2)
. A A
” MSTR POVER OUT STRY POWER OUT MSTR STBY
T T H 1
CNV TT i ‘
GBI
GT! i
BDA L
cvl ; ,
KNO b -y
2z8 a P 1 !
10S = © e *
MucC ; -
WOM .
CTN ; -d_ |||
PCS : R
HAW : e
CAL . et
GYM - : - ; r.
e i ‘ fod
TEX ; ;
P T ; j Ll l - - :
2 {2 R S .2 2 & R {2 ° ] 2 b e F
-t - ~— 8 — —t — - [ ) <+ + ) . + +
NOTES — Watts Watts Wates : Watts
1. Minimm limit -e--eee-
2. Value represents increase or decrease from measurements of the DST
AIR/CROUND COMMUNICATIONS
Brief System Test (BST 102)
NCG- 462 Mission
HF TRANSMITTERS DST RELATION (Note 2)
—_A P A
= T STBY PTWFR OUT MSTR STBY
CNV (i I ‘ g :
GBI Lk El B
GT1 : :
BDA H H
cvl : 1
KNO 5 LN :
228 : : |
108 b t
MUC ; 1
WOM s el ! l
CTN i | -
PCS . ||| B
HAW s ' ‘ I
CAL vl ! ; -
GYM : ] i
"o : ‘ !
TEX [ L
n . el
a0 i ) L T |
2f% 2 5§ ¢ 8i8 2 g8 8 3 8 ° § 8 g 8§ ° % 3
NOTES — Watts Vatts Watts Watts
1. Minimum 1imit ceeenee N ‘

2. Value represents in:rease or decrease from measurements of the DST

A-12



CNV
GBI
GTI
8DA
cvyi
KNO
228
108
MuUcC

NOTES —

NOTES —

AIR/GROUND COMMUNICATIONS
Brief System Test (ST 102)
NCG-462 Mission

VSWR OF TRANSMITTERS

—A
MSTR UHF STBY UHF MSTR HF STBY HF
’ 17 : :
5 < > g
: ! | ; :
{ l ! i : b i :
P ! B | H | | :
L TR — :
e ; B X T
L [ | |
: [ f |
: ! i |
I :
H | :
L 4 I i
T T ‘
I T g
i { 1 i
t M i ¥
I : | : T i
. i . ! .
: 1 i :
H i : :
A " 1 oL :
Q‘ o~ < 3 e ~ 1= o~ K3 ) e~ c; lw_ b ) —~ > o~ E ) ~
- — — A - —- - - A - - - — -, - - - o -
- - - -
1. Maximum limit eeecenes
2. All values referenced to unity
COMMAND CONTROL TRANSMITTERS
Brief System Test (BST 103)
NCG-462 Mission
FRV-2 POWER UTPUT DST RELATION (Note 1)
r~— A ) - A
M5TR STBY MSTR STBY
i
! : L
! b
; . }
y ' ' . :
1 ! L
i i |
g i
P | | ! | | |
| 1 1 ' i
| _ ) i R
] { ' " t ’
) | !
LT 1
< =] =) < 2 ) =) 2 o = Q <o o =) < 2
§ 8 § 8 8 § % &8 g8 g8 & 2 8 § 8§ & 8 3
L] » + -* . . A d *
Vatts ' Vatts Vatts Vatts
1. Values represent increase or decrease from measurements of the DST

A-13



240 D-2 POWER OUTPUT

A

COMMAND CONTROL TRANSMITTERS
Brief System Test (BST 103)
NCG-462 Mission

DST RELATION (Note 1)

— ———— e A
MSTR STBY . MSTR STBY
T T
CNV L L |
GBI , !
GT) I L
et
BDA 7 Nﬂlﬂi}p_{{!ggable Not applicable
O ]
e .
b )
“S9S=
NG
“WOM
Ot
RO
HAW .
CAL : A
Bl .
“WhE . L
N I O I R : o
SO N RIRRN RN A ‘ ‘ ; : [
© L] (=] o~ > © © (=] ~ ~ ~ — =) — o~ o~ — [=) — ~
- - - — - — ' [} + -+ N ) - -
Kilowvatts Kilowatts Kilowatts Kilowatts
(Note 2) (Note 2)
NOTES — l. Values represent increase or decrease from measurements of the DST
« Antenna No. 2 W
COMMAND CONTROL TRANSMITTERS
Brief System Test (BST 103)
NCG-462 Mission
VSWR FRW.2 TRANSMITTERS VSWR 240 D-2 TRANSMITTERS
r N T \
MSTR STBY MSTR STBY
120 A INRAE LARREY Iy B T
CNV L '[‘ 'r“ Coe H I ] .; ' ] I ’
GBI : ] : I ! :
GTI Ll { L Ll
BDA : : s Notapulicable £ |
i s : ) R
. . 1 Iy .
N~ : i | & 1 | H
il s - S
o= : i 4 Ll i
H M T e y—t
MUC H R Not applicuble ﬁ‘.",}ppl.@?_‘ble H ]
e : i : L L]
BFn= : : [ d IS
* PCS : H ‘Not ilpkjli;‘.\hlc : Not applicable 3 L
N I H Y Tt
HAW : | : L1 LL ]
! ? i H T - : t T
CAL uossem——. . ] ;{ { Al - ,L-' L Ll
GYM ! L5 Not applicable_: Not applicable
G : i : [ T
e l : L IR | il
EO= 1‘ : |} : NEREN
° ~ R C: 5] 3] MR o . o~ e o © ) ~ R ©
- - -n e - - -~ - - = - - = = = RN =
- - - —
NOTES — L. Maxtoum limgt .eeee-..
2. Antenna No. 2 e -
A-14 :




TELEMETRY
Brief System Test (BST 106)
NCG-462 Mission

RF SENSITIVITY DST RELATION (Note 2)
A
Al/A2 B1/B2 i i AL/A2 Bl/L2
st b da e .
CNV T L
GBI i N ) [
GTt YE VOO e O : .
8DA : ' : :
cyl ' i : L.
KNO r. :
zzs | ] : ] L
10S — — —
MUC e |
WOM N, ... , l —lL [
CTN AR ;
PCS | ' ‘
HAW | R ) ] i 7
A L ot ___| |
CAL : T 1115 :
GYM - :
W ; : :
TE:{ f H il .
o= P T
=3 R4 =z = < ~ © ~ s e ~ = ~ =
— - - — - [ . + + . . + +
-
=
Ll
~-dbm db db
NOTES—
1. Minfmum limft sesecsevees (not definitely established)
2. Valuas represent increase or decrease from measurements of the DST
TELEMETRY
Brief System Test (BST 106)°
NCG-462 Mizsion
-
, DECOMMUTATOR-DISCRIMINATOR THRESHOLD
- A
—
90/30 DECOM CH A DST RELATION (Note 1) 90/90 DECCM CH A DST RELATION (Note 1)
CNV T LT T L T T L L T ‘ |
6Bl 0 0 O :
GT' - p N sl
80A Noi available Not apulicable - Not available Not applicable
LanuRL AARNS 10000 A0AA1 oo i f T T
Cyi ‘ "Not aprplirqahle Not Jppll:‘;lble ! i
L T T T T
KNO Not applicable Not applicable ! !
zs [T T
10S Not applicable~ :\'(_)l 'npn!}'njtlljie
we O [ ,
WOM Not applicable Not applicable Not available Not appheable | 1
—T T T ¥ - L 1 1 |v r l ']" [ — e
CTN - Not applicable Not applicabie T
PCS * - |
HAW o T
CAL [ m ‘
.GYM | i | ‘
e b L
TEX Not applicable Not appitcable H ; . !
R S S
wo [L0T] CLITT T T
£ 8§ 2 g g T v ° ¥ % & &z & 3 T % 7 %7
-dbv db -dbv db
NOTES —

1. Values represent {ncrease or decrease from measurements of “te DST

A-15



TELEMETRY
Brief System Tes: (BST 106)
NCG-462 Mission

CECOMMUTATOR-DISCRIMINATOR ' THRESHOLD
A

—
90/90 DECOM CH B DST RELATION (Note 1)

GB!
GTi
B8DA Not available Not apphicable
cvi - T
KNO |
zz8 [

available Not applicable

E 3
o
t 4
[z
)

E Lidid adohbie b
3
-t

(=] ~ B4
+ +

90
110

-4
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NOTES —

1. Values represent increase or decrease from measurrsents of the DST

ACQUISITION
Brief System Test (RST 110)
NCG- 462 Mission
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1. Minimzm liaft ceceee

2. Values indicate BST d{fference from the previous DST measurement and should not exceed *+ 2.0 db.
3. Test procedure does not conform to this presentation.
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ACQUISTITION
Brief System Test (BST 110)
NCG- 462 Hission .

AZTMUTH CHANNEL THRESHOLD DST RELATION (Note 2)
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NOTES — (Note 1) (Note 1)

1. Requirement: Not more than -2.0 db below sum channel
2. Values indicate BST difference from the previous DST measurement and should not exceed + 2.0 db.
3. Test procedure does not conform to this presentation.

ACQUISTTION
Brief Syatem Test (BST 110)
NCG-462 Mission

ELEVATION CHANNEL THRESHOLD DST RELATION (Note 2)
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NOTES — (Note 1) (Note 1)

1. Requirement: Not more than -2.0 db below sum channel
2. Values {ndicate BST difference from the previous DST measurewent and should not exceed + 2.0 db.
2.Test procedure does not conform to this presentation.
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ACQUISITION
Brief System Test (BST 110)
RCC-462 Mission

TLM LO VCO THRESHOLD DST RELATION (Note 2)
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1. Maximm limits: MOF +40KC within + 2.0 db of MOF -4oKC,
2. Values indicate BST difference from the previous DST measurement and should not exceed + 2.0 db.
3. varaw. Town Hill enssmmes Coopers Island
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ADDRESS

NASA-MSC-FCOD

Mercury Control Center

Port Canaveral, Fla.
Attn: Mr. Art Hand

Base Uperations- Manager

- PAWA, Inc. GBI. AFFB

P. O. Box 4187
Patrick AFB, Fiorida

Base Operations Manager
PAWA, Inc. GTK. AFFB
P. O. Box 4187

Patrick AFB, Florida

NASA Station. APO 856
New York, N. Y.
Attn- Station Director

Ship Operation Manager
ORV 1850

P. O. Box 4187
Patrick AFB, Florida

Project Mercury

Las Palmas de Gran Canaria

Spain
Attn: Station Director

Project Mercury
P. O. Box 789
Kano, North Nigeria
Nigeria
Attn: Station Director

Project Mercury

P. O. Box 12383

Zanzibar, East Africa
Attn: Station Director

Ship Operations Manager
USAF Coastal Sentry

% Wm. Cotts Co., Ltd.
P. O. Box 1021

Durban

Republic of South Africa

Pruject Mercury Station
Muchea, West Australia
Box D 146

GPO Perth. West Australia
Attn: M & O Supervisor
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DESIGNATOR ADDRESS Quantity
wWOM Proje-t Mercury Station 9 8
Red Lake
Box 1391 K

GPO, Adelaide
South Australia
Attn: M & O Supervisor

CTN PMR Resident Rep. 6
Canton Island
Phoenix Group
Attn: M & O Supervisor

HAW Project Mercury
Box 457
Waimea
Kauai, Hawaii .
Attn: PMR Representative

CAL _ Project Mercury 8
Naval Missile Facility
Pt. Arguello, California
Attn: M & O Supervisor

GYM Apartado Postal #282 8
Guaymas, Sonora
Mexico
Attn: Station Director

WHS Commanding Officer ) 6
U. 8. Army Signal Missile Support Agency
White Sands Missile Range
New Mexico
Attn: H. Nolte (SIGWS-RSS-RA-0S)

TEX Project Mercury Station M-16 6
P. O. Box 6005
LaMar Park Station
Corpus Christi, Texas
Attn: Station Manager

EGL Headquarters. APGC 6
PGWS, Space Systems Support Office
Eglin Air For :c Base
Florida
Attn: M & O Supervisor

wWLP NASA 8
Special Project Bldg. N 161
Wallops Island Station
Wallops Island. Virginia
Attn: Station Maurger

BEN Bendix Radio Division 6
E. Joppa Road
Towson 4. Maryland
Attn: D. McCombe
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DESIGNATOR

PAC

WECO

IBM

BTL

AMR .

PMR

WSMR

MsC

WRE

AMR REP

PMR REP

ADDRESS

Bendix Pd4cific Division
North Hollywood, California
Attn- Mr. E. A. Ragland

Western Electric Company

220 Church Street

New York 13, New York
Attn: Mr. Reynolds

IBM Corporation
7222 47th Strect
Bethesda, Maryland
Attn: Mr. Saul I. Gass,
Project Mercury

Bell Telephone Laboratories

Whippany Road

Whippany, New Jersey
Attn: Mr. C. Schramnm

DOD Rep. for Project Mercury Support

Patrick AFB, Florida
Attn- DDRM

Pacific Missile Range
Code 3216
Point Mugu, Caiifornia
Attn: Mercury Area Coordinator

Commanding General
White Sands Missile Range
White Sands. New Mexico
Attm: Mr. G. Fariss (IRM-T) _

Manned Spacecraft Center
Office of the Director
100 Farnsworth-Chambers Bldg.
Houston 22, Texas

Attn: Mr. Walter Williams

Weanons Research Establishment

MP Group

Box 1424 H

GPO Adelaide, South Australia
Attn: Mr. R. Mclean

NASA-GSFC Network Liaison Office
NASA, E&O Building
Port Canaveral, Florida

Attn: Mr. R. Clason (MTQML)

NASA-PMR Mercury Representative
Pacific Launch Operations Office
P. O. Box 2267. Saviers Station
Oxnard, California

Attn: Mr. J. Boring
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WRE REP

MSC REP

NASA HDQ.

ADDRESS

Weapons Research Establishment

MP Group

Box 1424H

GPO Adelaide, South Australia
Attn: Mr, D. Anderson

Manned Spacecraft Center
Flight Operations Division
HPC Building
Houston, Texas

Attne Mr. W. Easter

Washington, D. C.
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