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TRACKING AND DATA ACQULSITION

REVIEW

Office of Tracking and
Data Acquisition
July 7, 1963

INTRODUCTLON

Mr. Buckley

Minister Fairhall, Secretary Knott, Gentlemen:
1t is with real pleasure that 1 welcome cur distinguished visitors from
Australia, the people who have been intimately involved in our efforts
to provide appropriate tracking and data acquisition support in
Australia for the NASA space program. Last year we becams aware, because
of our expanding program in Australia, that there should ba discussions
between our two agencies with regularity. There have been many visits
to Australis by MASA personnel in connection with these new statioms;
however, wé thought it would be most beneficial if those in Australia
in charge of the program had an opportunity to become better scquainted
with NASA's program, its organization, its Field Centers, and the peopls
who run its day-to-day business.

With this objective in mind, we have prepared a briefing which is
intended to provide a description of the NASA program as it relates Eo
the tracking and data acquisition support, with special emphasis upon
the role of Australis.

This briefing, incidentally, will be about an hour and L5 minutes,

broken into three parts: the first will cover the Scientific and Appli-



%
LY
cations Satellites; the second, the unmanned lunar and planetary aspects;

and finally, the manned flight program. Although the talks will empha-
size the ground support systems associated with each of these areas, of
which the facilities in Australia are a part, we will precede each of
the talks with soms description of the projects and the spacecrafts
which provide the requirements that result in the ground network.

We will begin with the Scientific and Applications Satellites.
This will be given by Mr. Brockett. As Minister Fairhall and Secretary

Knott know, Mr, Brockett has spent considerable time recently in Australia.
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SCIENTIFIC & APPLICATIONS SATELLITES

m: Thank you Mr. Buckley. I would like to briefly describe

that part of the Space Explordtion Program using ummenned earth
satellites and the ground support that they require. These include
the smaller satellites of the Explorer class, meny of wvhich are in
orbit today, and which bave provided the bulk of scientific measuremente
in space to date. They also includs the Meteorologleal Satellites
such as TIROS and NIMBUS that provide TV eloud eoverage photographs
and infrared measuresents which ald in understanding and forecasting
the weather. Also inecluded are the Communiecation Satellites such as
Relay and Syncom, and the planned Observatory Satellites. In tersm of
ground support required, we have divided these satellites into three
groups .

Theres are, first, the small satellites lmunched primarily by
Seouts mnd Thor-Deltas. They are tracked by the Minitrack stationa
such as the one in Woomera. They tranamit reletively small smounte
of data in contrast to the cbservatories that will be discussed later.
The relatively modest telemetry facilities at the Minitrack steation are
used to acquire selentific information from them,

The second group are the Meteorological and Commmication Satellites.
They are also tracked by the Minitreack statioms, but to obtain the
experimental data from them, we must use special ground stations not part
of the Minitrack. For exsmple, for Relay, the television experiments
that were carried on betwesn bere snd Burope used the U.B. ATAT
facility at Andover, Maine, snd cooperative statioms including those in
England mnd France. For TIROS, in order to obtain the cloud cover
pictures obtained, special ground stations are required. There are



two of them, ope of vhich is located at Wallops Island, Virginia, snd
the other at Point Mugu, Califormnis, st the Pacific Missile Range.

Th:thﬂ'dmnfntillituilth:ﬂmﬂmmmm.
These are the second generation scientific satellites and much larger than
the present Explorer class. Tracking will still be basically provided
by the Minitrack stations but the large volumes of data that will be
transmitted from them require high gain, large sntenna facilities.
I'11 describe these satellites in more detall later, but first I will
briefly cover the Minitrack stetions.

Shown in Fig. 1 are the 13 stations of the Minitrack network.
HBasically ve bave s porth-scuth fence from Borth America to South
Mmerica. This gives us primery coversage for lower ineclination orbits.
The stations at Woomera snd South Africa provide additional coverage
neaded for vital information for soutbern bemisphere measurements.
Stations in England, Cansda, and Alaska provide coversge for higher
inclination orbits snd polar orbits. This network is tbe backbone
of the Satallite Network.

Fig. 2 shows a list of the satellites that are being supported by
the Satellite Network at this time. There are 20 of them. You will
notice that they are not all NASA satellites; included are the
eooperative programs with Canada snd the United Kingdom, plus the
Saientific Satellites lmunched by the Department of Defense.

Turning now to the Obhservatory Satellites, there are two aain
points as indicated in Fig. 3 that we had to consider in determining
the facilities that were required for support. The first is the large
smount of data that we are required to record from them. As I said
before, this mesns that we need high gain antenna facilities and more
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SATELLITE NETWORK STATION PARTICIPATION

JULY 10, 1963
VANGUARD 1| 1958 BETA NASA
A-11 ECHO | 1960 10TA NASA
5-16 0S0 | 1962 ZETA NASA
5-51 ARIEL' 1962 OMICRON UK/US
A-50 TIROS V 1962 A- ALPHA NASA
A-51 TIROS VI 1962 A-PSI NASA

5-27 ALOUETTE
S-3A EXPLORER XIV
INJUN 3

A-15 RELAY

5-55B EXPLORER XVI
5-6 EXPLORER XV
TELSTAR 2
TETRAHEDRAL
TETRAHEDRAL

LOFTI

SOLAR RADIATION
INO NAME]

TIRDOS VII

GEOPHYSICS SATELLITE

1962 B-ALPHA
1962 B-GAMMA
1962 B-TAU

1962 B-UPSILON

1962 B-CHI
1963 9A
1963 13A
1963 14 B
1963 14 C
1963 21 B
1963 21 C
1963 21 D
1963 24 A

1963 26 A

CANADA/NASA
NASA
DOD
NASA
NAS A
NASA
AT & T
DOD
DOD
DoD
DOD
DOD
NASA
DOD
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OBSERVATORY SATELLITE CHARACTERISTICS

® LARGE AMOUNTS OF DATA RECORDED
® EXPLORERS - 50 TO 150 DATA POINTS/SECOND

® (OBSERVATORIES - 700 TO 1200 DATA POINTS/SECOND

@ DATA STORED FOR READOUT WHEN IN SIGHT OF
GROUND STATION.

-



compley slectronic readout and recording equipment. The other is the
fact that the Obzervetory Satellites are large enough that we have
included 6 sipnificant amount of storage capacity on board. This
menna that the satellites can collect data while in orbit and thew,
whatt it comes in sight of a statidn, the satellite can be commanded
and the data transmitted to the stetion. This allowas a certain smount
of flexibility in the locatiom of statiomsa. We don't have to have =
station located under the satellite when it is meking lts measurementa
but rather can walt till & more convenient time (within reasom). 3y
studying the requirements for the verious satellites; we can combline
coversge to some extent and as a result minimize the number of statlona
required.

Shown in Fig. 4 are the three major orbiting observatories.
We have tried to deplet the various orbits with respect to the earth.
Fig. 5 is an llustratios of the Orbiting Astronomical Dbservatory,
or OAD. The CAD is a precisely stabllized satellite designed to
ascompodate various types of astronomisal equipment. It is to perform
astronomical studles in those reglons of the spectrum that cannot be seen
from the earth besnuse of the atmospheris shsorption. The firat three
Ohservatories are all concerned with stellar astronomy and the ultra-
violet region. The first Observatory will map the sky in three ultra-
violet reglons snd will record the brightness of approximately 20,000
stars. The second one will contain & 36" cassegrain telescope in conjunctios
with & spestro-photometer to obtain spectro-photometric date on selected
gtars, nebulnes, and galmxies. The third will contain equipment for
quantitative cbeserwvations of the absorptiom spectrum of the interstellar

gas. Pig. 6 is intended to indicate the ortital paths of the DAD.
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The dork bamd indicates the porthern most amd pouthern most efxcurslon
af the lnhtr.-_uitﬂ around the equator. One of the around surmart
requirements is to have ope contact per orbit for the mat=llite,

By loenting stations in the U.8.; Quito, Zsusdor; mmd Suntingo,

Chlle (the circles dmlicate the covermime thal cmn be provided):

Jou chn sec that we can get one contect per orbit. Bo vhat we

have 13 & porthe-south Tence that the satellites sust pass through
onoe anch orbit.

The other elass: of Orbiting Obrervatoriez is the Orbiting
Geophynieal Observatory, or 0G0. These cbeervatories are capable
of nccommodating 30 or more experiments {or conducting sciemtific
stulies In wvarious orbits Drom nepr-earth o lunar cpace. Two types
ares planned, ms shown A6 Fig. T. The BG0 or the Zccemtric
Geophysical Observatory will be launched from AME using an Atlas-Agenn;
the periges will be approximntely 170 milea, the apogee sbout T0,000
miles. The popoge I8 to ioventigntoe primary cosmic radiation In the
outer Ven Allen madintion belts, the earth's magnetic fleld, and the
tranzistion reglions 1o the interploanctary fleld in plasmn.

The other type of Observatory is the Polar Orblting Ceophyalenl
Teaervatory, or POCO. Tt will be lounched from PR uslng & Thor-Agena
in a feirly low Polar Orbit of 160 perlmee, 570 miles apoges. Tt
¥ill emphasize the investigation of the phenomena of the Folar regions
ineluvding the Arora activities, low energy cosmic roys, the esrth's
megmotic field, and the ionosphere. For the EGO type satellite,
which hag mn apogoe of 70,000 miles, on the ground it appears much
like a deep space probe rather than & satellite. Tt spends much of

its time sbove synchropous altitude and the earth Just twrns undermeatn




ORBFHNG GEOPHYSICAL OBSERVATORY
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1t. In order to provide apopes coverrnge for thim Lhen, joo méod

longitudinal coOvETnge. We plan to use the station in the Upited

States and the propossd’ Data Acquisition fasilities in Canborrn

ag shown in Fig. 8. ‘Thaoos are the two stations and thay will both
be 85" racilitien.

low Tor the FOGO, the Folur Orditing Satellite, covernge is shown
in Fig. 9. You sre looking dowm ot the North ¥ole. Shown mre = typloal
set of orbits covering one day.

How the darker circilss show the coverage of the Alamkan station
plus the station i the United States. The faint mros indicates those
passes that sre sctunlly contacted by the wtntions. The owo darker
arcd are the cnes that cannot ke seen. However, the satellite will
linve storage capability sboard mod we will be cble to noquire n grest
majority of the datsa not picked up om thoas particular orbits. Therv
also may be one of the other focilities desoribed esrlisr that might
be shle to plek up st lebst one of the pasBes.

Fig. 10 is n dummory of the facilitics for the Observatory
Zatellites. You notice the one in the United States is supporting all
thres =lasses. I didn't mention it before but we also have requircsents
for the coverage of BGO perigee which occurs in the Southwrn hemisphere.
Ve plan to unse the proposed Canberra DAT station, the two South American
stations snd the LO' antenns obown For Johannesburg.

In conclusion, T wvould like to indicate the present and Tuture:

stmtus of the Satellits Hetwork facilities that we see today with

:mﬂm“muwhw.- For the Minitrack
gtation nt Woomera It Appesrs to up that we will bave contimuing need
for the support of the station indefinitely. We don't plan any
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PRIMARY FACILITIES FOR OBSERVATORY SATELLITES
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major cxpunsicns of this statlon but there vill be an up-dating of
equipsent and undoubtedly nev equipment us Gime passes. I falled to
sention the moblle station at Darvin. 1 believe the site has been
fully ngreed betwesn us mnd the Department of Supply. It will provide
the imwediste post insertion informmiion concerning the status of the
DAD ol EDO sstellites, I 1t dhould develop that after lnsertion
the mutommtic programmer on Soard should fall to funstlion properly and
booms are not extended properly amd other operstions sre not earried
out, we vill be able to determine this from the Desrwin station, and send
commnids to the satellite and try to sorrect mny such salfunctioan.
Finally, there is the proposed Data Asquisition Fasility for
CanberTa. mmng.uu.mrmunﬂw.
Maskn, The predent status in thut GSPC in cooperation with the
Department of Supply aod WRE hos made o detsiled site survey in the
Canberrn wren. They found severnl sites. The results of this survey
mmﬁbwﬂrﬂﬁﬁﬂmh“ﬁmuﬁwm-
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_ UNMANNED LUNAR AND PLANETARY SPACECRAFT
HUCKIEY: The next ares ve viuld 1ike 0 talk 0 you sbout is the im-
narmed lunsr and planetary gpicecraft. Mr. Cermld Truszynskl, Deputy
birector of the Office of Tracking and Date Acquisition will dsscribe
that gert,

TRUSEYNEIS: Thank you M, Puckley. One of the HASA's major efforts

Ie in the area of lunar and planctary exploration. T would like to

fsacribe briefly these programs and the fucilities regquired to callect
data from sissions of this typs.

Ap far ss the lunar prograe is eoncerned, there are three ssjor
projectd for lunar explorstion with wmanned spacecraft. All of these
have thres majer objectives: (1) To survey 1ikely landing areas for
‘tha manned landingm t0 e asccomplished later, {2}ﬁ'u'hhlnl!ntum

the lunar environsent Also in direct support of the msnned landing,
and (1) Yo obialn scientific data about the moon and it originm.

The first ulide (Figuww 1) 1llustrotes the Ranger Spacocraft. I am
sure you are famtliar with the type of nisxion we bave plamned to date
with this type of vehlcle, This, you may recall, wes initially the
oject for rough-landing a capsule on the Moom to abtain selssic data.
The project bas been reariented, (Figwre 2) and Lte primcy objective nov
is to ovtaln high-resplution T.V. plotures of the Moon's sirface as the
spucecralt mppromches, jrior to creshing., fo lsnding copsule is placned
during this jart of the jzoject. However, the capaule may be incorporstsd
ipto later flights with seimic devices, jenstrometers, or & ecanning
Te V. camerm all bedng comsidered as jossibls paseengsrs in the capmuls.

21
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RANGER CAPABILITIES

#3,250 PICTURES OF SURFACE
WITH A FINAL RESOLUTION
APPROACHING ONE FOOT

AREA TOPOGRAPHY

SURFACE TEXTURE

EXPLORATORY LANDING
AREA RECONNAISSANCE

m

HI RESOLUTION, TV PACKAGE

2 »360° PANORAMIC PICTURE
i1 OF SURFACE WITH A
o RESOLUTION OF 0.1 INCH.

|
' FINE DETAIL OF SMALL AREA
~ 5 SURFACE MATERIALS -
SURFACE HARDNESS =

PHOTOFACSIMILE CAPSULE NASA AT 242



fnnger 15 Isunched on an Atlss-Agena vebicle and the osct fliipght
is currently planned for later this year.

Te next alide (Pigure 3) {1lustritées the Surveyor Spacecraft,
Teis In our project for a lunsr poft Landire to ba lasnched on an Atlss-
Contaur vehlcle baginming in tha 196L-1965 perind. Centenr s m bow
Liguid=hydvogen/1loutd-arear ppace valitcle now umiss dsvelopesst.

The Burveyor Spasearaft will earry various selentific paylosds,
principal mwnng these being two scanming Televislon Cesspred for brosd
coverage of the lumar Iandscepe, Othir (nstrssenta will pesfom experts
ments in soll sechanics aod sofl analysts such es laniness, cospositiosn,
temperature, and redleactivity, ete.

After landieg, Surveyor will go throagth various sehantized opersiicts -

mm,mmﬂmmmmnﬂummwﬂ.mﬂ
extend to piok up & sesple of the Moon's anll whick 1s then fed by &
mmrlﬁltnittﬂ!u—ml;ﬂmm:.thrﬂtﬂﬂqhu
balng telematersd back To Zarth, Thase operstiols are pre-progrmmsd,
bntmulmn:nitnruluﬂmmﬂﬂfm:mhﬂmm,uumg
the Space Flight Cperstlons Fasility et our Jet Propulsion Laboratory.
Thus, e contiming tuo-vey coemunisatiens 1{ak @it the spacesraft will
be aeeded for more or legn the full 1ife of the mizslon — which Ls
expocted to be about 30 dsys on the loon.

A lutiar crbiter projest is alse wunder consiferation, The chjective
hare is to mmke & photc reccnnaigmescs of the sntire lbon's moface, %o
aid in peloction of landing eitss for up-coming Apclls. The spacecrafs
will be lmmchel by e Atlas-Ajess vehdcls. Az £% reaches the proper
diztases from the loom, retro-rockets will bo firod to plase it fa &

soznmat slliptical ca®dt nbomt the Moon with & porigon of S0 %o 100
24
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SURVEYOR SPACECRAFT

HIGH GAIN

o~ ANTENNA

SURFACE
SAMPFLIE

OMNI=—
AMTEMMNA

IHER MALLY VERMIF
CONTROLLED ENGINGE
COMPARTMENT

*DEMONSTRATE

SOFT LANDING
TECHNOLOGY

*SURVEY

VARIOUS
LANDING

AREAS

*MEASURE
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PROPERTIES
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mallps wsl moepoges of soverol andred alles. The spocsoralt will pro-
Sably use n actus! photographic systes, vith on-board fils proccasing
nid fecgintles seanner end tramanitter, hs opposed to & norwal television
systen. In order to keep tranmaitter power requirements low and st the
same time to givw good photographie detall, the readout rats will be
rather alow, sad Lt may take on the order of & munth or so to sosn and
tranemit the plotures resulting from only & few minutes of normal photo-
graphy. This project timus represents potentially a very hesvy workload
on the ground dats facilitiss.

For the planetary exploration (Plgure U), our HASA programs are
planned in successive phnscs, nmmely: the gresent jlariner seriss, which
are planetmry fly-by missions; the proposed Mariner B progrws wiiel will
mmmmmmNMhﬂM-uWMW
mmmt‘nnmﬂMWuwm;MWr
program vhich 15 @t present in the study phase and enviaions a large
mﬁmhlﬁnﬂdm-ﬂ:ﬁmﬂhwﬂtﬂ:ﬂ:ﬂuﬂﬂut
o lending spacecraft from the orbltling spacseraft,

Now the next slide (Figure §) (llustrates the Mariser IT vehicle,
I az sure you are all feslliar with the mocomplishesmts of the Venus
Mission of last full, so I @il not review Lt here. This missiocn wau
very successful in terms of sclentifie dats obtalned and it iz likely
that the next Vénus mlsslon will probably incorporate proviaions for &
planetery lander,

The pext HASA Planctasy Hisafon (Figure 6) will be s Mars Fly-Iy,
to be Llaounched i lute 1064 for & Mars mrrival in 1965, ‘This is the
Mariner C project. The Maciner € spececra®t will be launchsd on an
Atlaa-Agena wehicle, The principal spacecraft instyumentation will be
& aloveiean TV comern amd tramacission system and an ultraviolet photo-



STEPS IN PLANETARY EXPLORATION
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ELECTROMNIC

COMPARTMENTS .

MARINER Il

LAUNCHED:
AUGUST 27. 1962
 MAGNETOMETER H(/ FLEW BY VENUS:
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MARINER TO MARS — 1964
+——— LOW GAIN ANTENNA

SOLAR SAIL HIGH GAIN
\ ANTENNA *

/ > ' . |
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moter. Wagnetomotern nod radistion cousters will al-c be lucluded.

Hmil#;lw_mmznmpmnrth:mtnl#n:aufwtﬂ
plenetary resenrch is tho Lovestigation of tho opace medius Lhrough the
use of imterplanctory probes. This will be dome with cur Ploacer series
of spacecralt. The next plide (Figure T) Lllustrates ooe of these pro-
poscd mpnoecralt.

This particular spocecrnft han the objootive of cbitaining scientific
dats on the enviromment in the genernl reglon of the Barth's orblt.
fhe mpaccoeralt will be lmunchod on & trajectory (Flgure B) to earry it
sither shond of or behind the Barth Ln 1% orbls, to estimstsd distances
ntm%ﬂmﬂnnmnﬂmﬂmmﬁﬂMMHﬂ-
tained. mmamuum-mugpnﬂmumm
quist golar Yooy Program.

Hiow the poxt silde {Figure §) {llustratés s ¢omposlite scheduls of
ﬂlimrlﬂﬂmmmﬂlmuﬂthmlﬂmmﬂﬂmm#
time mfter lmunch vhercin Lrocking ard dsts scquisition support from
the ground fecllities is required. As you can ses, this represents
pathor healthy workloed for some years to comne.

T would now like to roview the ground network wiilch WASA has
developed to support these types of lunar and planstary misslons, A3
mm.mmmmﬂmmﬂ;mmnrmshﬂm
Alwtributed geographically os shown on this next alide (Figure 10).
Statlons are loceted at Johannesburg, South Africs; Scldstone, Califor-
nia; and Woomern, Australinm. These sites are spproximately 120° spart
in longitudo. The Loner cirele represents the orea of covernge for
vahicles which are 8,000 miles in altituie with the outer cirele
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DSIF WORKLOAD FORECAST
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DEEP SPACE NETWORK VISIBILITY

VISIBILITY FOR 8000 MI. ALTITUDE : s VISIBILITY AT EXTREME
: DISTANCES
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repreaonting the coverage of this metwork for whicles at extirenc
digtances. The paths of the Moon and planets all lie within these
parmilel lines indicated.

The pext alide (Figure 11) illustrstes the station at Woomers
with which I amz sure you are familiar, Each of the stations is
sinilarly equipped with an 85-foot parsbolic entemns particularly
sulted to the tracking of lunar and planetary type trajectories. The
stations are utilized to track the spacecmaft for the purpose of
jrecisely determining ite trajectory; to receive the telemetered
scientific data from the spacecraft during its ascent and after land-
ing on the Moon or planst, and very importantly, for the transmission
of commands to the spacecraft where certaln control functions must be
Ferformed.

The next siide (Figure 12) 1llustrates a typical Earth trace of
s lunar misaion; this particular trejectory iz that of the last Ranger
flight, nanely Ranger ¥. While the lammch szimuth varies with the tima
of launch and the phage of the Moon, the trajectory shown here is
representative. The isportant thing to note here is that the lawnch
range tracks the wehicle to the end of second buon at vhich time Ranger
is injected into its final lunar trajectary. At this point in space,
acquisition by the station at Johanmestwurg is marginal since the alti-
tude of the spacecraft is still quite lov. This meana that the Deep
Space Net station at Woomera is the first station following injection

3
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to nequire; track, and recelve telsmeixy data on thie Tlight. Initial
aoquisition occcurred about hore,; and Woomorn continued o track around
to this polnt, o period of elight howrs. Thin {8 & good exmple of
vhy the Amtmlian station is & very critical one in the Deep Space
let.

fou may have noticed on m previoun siide that the Lumr/
Planetary workload increases plgnmificantly beginming in late 196k,
This increage in sufficlent to require additionm] capacity for
tracking mnd data scquisition. This cupaoity will be noguired by
the addition of o second 85-foot antenna in the Canberra ares of
Australia, and an 65-foot antenma in Southern Europe, the latter
to supplement coversge presently provided by Johannesburg. These
are planned for installation by the last guarter of Calendar Year
1564, and will provide a significant improvement in capability to
suppart this particulnr repearch program. As you know, a site has
been selected for this new antenna in the Canberran ares and alte
preparation activities hawe commenced,

In addition to increasing the capability of the Deep Space Het
in terms of the number of facilities, we pre planning technical im-
provenents for all the mresent stations. These will inclule con-
version from the present L-band, which is at 960 Mc, to S-band, in
the 2200 Mc band. Improvements will also be sccomplished by
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installation of low nolese maser amplificrd and the installation of
caggegrain feeds., In'eddition, the tranmmitter output of Woomera is
belng incressed to 10 Hw which will give & full command capabllity

to thlz statlon. The total dats rate capability from thege improve-
ments will be sbout 30 times the presont L-band capatllity and the
entire conversion is scheduled for completion in late 1964. As part
of a genezral incresse in capability to handle future planetary programa,
particularly with bigh dats rates; an advanced antennn system is belng
developed. The first prototype is presently under construction and
will be installed st Goldstone. The next slide (Figure 13) i{llustrates
a model of this antenna and Indicates ite size. The systen 1s designed
to achieve a tenfold increase in the amount of data obtained at S-band
with the present network converted to it.

As 8 matter of interest; owr office has a grant with your Dr.
bBowen, of CS5IRQ, who is asslsting this development not only in obtain-
ing experimental data on large antennas but also in the design of thia
particular anterma 11lustrated here.

The system will utilize a Zi0-foot dimmeter antenna on Bn
AZ-EL Mount. It will meet porformance requiremsnts ss indicated on
this next alide (Figure 1k4).

It must be capahle of multi-frequency operation capability; we
expect & minimm gain of 59 db at S-band; must be capable of operating

at b5 mph winds vith angilar coversge + 300" szimuth, 4* -91° elewation;

3%
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MAJOR PERFORMANCE REQUIREMENTS
210 FT. ANTENNA

® MULT! FREQUENCY OPERATING CAPABILITY

® MINIMUM GAIN OF 59 DB AT 2.3 KMC

@ CAPABLE OF OPERATING AT 45 MPH WINDS

® ANGULAR COVERAGE: + 300 AZIMUTH, 4°-91° ELEVATION
® TRACKING RATES: 0.5%/SEC

® TRACKING ACCURACY: +0.01°

® RELIABLE LONG TIME OPERATION
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srxsking ratep:  0.5%eec; tracking accuracy: + 0,00% rToliable
long time operwtion, & necepsary criteria for the operation of an
antenna thie size.

The operational target date for the prototype antenna (e the
first half of Calendar Year 1966. It io planned that auccessful
completion and evalumtion of this prototype will be followed by
installation in Australia, and one¢ near the mero dagree meridian
to complete a three station metwork. This advance antenna netvork
is planned for completion inm 1968 in time to support the adwanced
planctary misaions of the Yoyager type.

This completes my short review of the NASA Lunar and Planotary
TFOgTans .



MANNED SPACE FLIGHT PROGRAM
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BUCKIEY: The final ares is that of Manned Space Flight and Mr. Briskman
of cur office wvill Qdocusa that, Incidentally, Mr. Sriskean vorked over
in justralis ae o sesber of the pite selestion tess for the Canberra and

Camsarvoh sites.

BAIERMAN: Thenk yoo Mr. Dockiey. Oood afternoon gentlessn: I im nice
1o see you again.

I will be discussing the Manned Spece Fiight Network that supports
cur Manned Space Flight progmam. The program that you see cutlined in
Figure 1 consists of the Mersury project, which has bean completed, and
I =might add - quite successfully, the Gemind project and the Apollo pro-
Ject: The Qexini project hos two phases. The Tirst phose consists of
Zarth orbvital mdssions and the second is the rendervous =issions.
Following Oemind is the Apolic project which cionsists of three phases.
The Tirdt two phases of Apollc isbolve Earth orfbite] missicns, and the
rinal phase of the Apbllo groject {8 the mumed lunar landing mission.
I will deacribe thesd in Jetall later.

The ogquures chown in Flgare 1 indicate the timo perlads in which wa
propose to have stir pround instmewositation sperational and the hlsck date
shov the spproxismts dates of the first operational missions. The time
phasing of these projects fa yulte sipnl Meant. Exsentially, 1t 45 this
time phasine whish aliows us to progressively iherease the capability of
mmmmmwmtmmmmmunrmmm
proldets.

With yegard to the Mersury project, T think you are fully sware of
the =tpgions indicuted in Pigure 2. DBeginning wvith MA.L, the data from 43
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the tvo statioms in Australia, Woomers and Muches, vas very significant
mﬂu‘mmu of the Mercury misslons. Flgure 3 shows a4 briel momary
of some of the more interesting pesformmnce achieved by the Manned Space
Flight NHetwork. 'The performance shown in this particular fimire san
derived Crom MA-5 and MA-T data, T™he performnce of the Network @a MA-B5
and MA-O wvas equally fine, if not better, in all instanees. Espeaially
note the very high ascurmcy of the orbital elements and the landing point
predistion. To achieve performance llke this, it im necessary that the
individual ground instrumentation stations funotion as an integral part
of the overall Network. Figure b shoam ecme of the cocpemating forelgo
organizations which participated in the Mercury progras. Actually, it
wap the tremendous cocpermtive effort between all of the partieipating
forelgn organiznticne, the Department of Defende, and the NABA which sade
the Mercury project a succoes.

I will leave Mervury nov and §o on o the Jemind project, Bince
you are probahly not vory familint with Cemind, I wdll start «ith & short
discassion of the Ceminl spacecraftl. Figure 5 is an artist's cut-avsy
draving of the Cesinl ppacecmit and othows a comparison botwesn the Jamind
nod Mercury spacecroft. The (emind spacocraft L0 a more spacious veldcle
and Figure:0 shows some of the features of the Gesin! spececrnft which
were not pvailsble on the Mercury spacecraft. The adapter squipment
gection afTords epase for mimsion oriested equipment mnd special experi-
mente. It provides the spacecraft with the capability to do m varlety
of difTerent experiments during its mission in epace mnd gives the spmge-
craft inherent misslon flexibility. The spscecraft includes ejection

seats which give the astronmuts the option of either landing with the
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MANNED SPACEFLIGHT NETWORK
FUNCTION PERFORMANCE (MA-6 & MA-T)

TRACKIMNG

GREITAL ACURACY +0.4 MILES AVERAGE ERROR IN PERIGEE

< 1 0.9 MILES AVERAGE ERROR IN APOGEE

LANDING POINT PREDICTION & + 1.9 MILES OF ACTUAL RECOVERY

RADAR ACOUISITION < 20 AVERAGE ELEV, ANGLE ABOVE HORIZON
TELEMETRY

COVERAGE
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REAL TIME READOUT

HORIZON TO HORIZON

CONTINUDUS 5/C ENGINEERING AND BIO DATA

UP-DATA (COMMAMND)

SPACECRAFT CLOCK RESET TO + 0.5 SECONDS

NETWORKE COMMUNICATIONS

D PE% MISSION RELIABILITY

COMPUTER RELIABILITY

100% MISSION RELIABILITY

&%

SPACECRAFT - NETWORK
VOICE COMMUNICATION

VHF - READABLE 0% HORIZON TO HORIZON

HF = NOT EVALUATED
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spacecraft 1tselfl, or ejecting free of the spacecraft and landing sepa-
rately with a parachute. The rendezvous section is used in the later
Gendnl missioms for mctual rendesvous with an Agena spacesraft.

Figure T io n ploture of a full seale model of the Oemini spacecraft
which was built by the contractor, McDonnell Aireraft Company, 5t. Louis,
Missouri. An actual Mercury capsule is also shown in thie figure for com-
parison of slze. The forvard rendesvous secticn ip vigible and the wvhite
section in the lower left of the ploture is the aft end of the Agena space-
craft vhich mates wvith the rendesvous section of the Gemini spacecraft.
Figure £ is an artist's conception of the rendezvous operation. The
manned Cesdnl spacecraft is lnunched by the Titan IT booster, which i=
more powerful than the Atlas booster that wams used to launch the Mercury
spaseernft. The Gemini spacecraft makes a rendegvous with an Agena tar-
pet gpacecraft. The Apena in the gecond pitage of a lspnch webdeles colled
the Atlas-Agena.

There are several mndes of rendezvous. The mode vhieh 1 will des-
eribe at this time in the one in wvhich the Agena 18 launched first and
the Cemini spacecraft afterwnrds. In this mode, the Agens separates from
the Atlas wnd inserta itself into orbit through the use of its propulsion
capability. ‘The Titan 11 and the masned (Qemini spacecraft combination
ip latinched iater and, after peparmation from the Titan I1, the Gemini
ppacecralt performe the rendezvous nn indicated in Pigure £, Another
feature of the Cemini project that ] haven't mentioned in that in the
later flights a paraglider w111 be used during the landing operation.

The paraplider ip shown in Pipure 0. This technigue will pive the antro-
nauts the abllity to maneiwer the spacesraft in the steopphers after

5
reemitry and to land it at 4 preselected mite. 2
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The Gemind project presents mny now reguiroments to the Mamed
Space l".'l-.ti:ht- Retwork. A summry of the mjor requirementa is shown in
Figure 10, One of the more important items is the required coverage of
variable szimath lagnches which will be used in tho rendezvous missions.
Within the limits of launch azimuths between 73* and 106%, a spacecraft
can be launched from Cape Canavernl into orbits with i{nclinations ranging
from 28" to 32.5". In the Gexini rendezvous mimsion, two spacecraft mre
slmultanecusly in orbit. We must treck and receive telemetry from both
vohicles, This will require asugmentation of certain ground station
equipments. We are changing Trom the analog type of telemetiry, the
FAM/PU/TM telemetry vhich wae used in Mercury, to a digltal telemetry
syetem which T will be referring to as FPulse Code Modulation (PCM) tele-
metry. To effect rendegvous, ve mist be mhile to pend commands from tho
ground which changre the orbitn of the spacecraft. Conpequently, we must
bave “in-orbit” control and commnd of the spacecraft from the Earth.

I will deseribe the variahle lounch mzimith problem becouse T think
1t will be particularly interesting to you. Essentially, the problem =
to determine the orbit of the gpacecraft quickly and accurately in order
to inftiante {mmediate orbital saneuvers which may be needed to effect
rendezvous or poasibly to eatablish the necessary action to bring the
astronsut dowm ot the end of the first orbit in case of emergency. To
determine s good orbit guickly, we must cbhitain accurate tracking near the
point of inpertion and alec accurate tracking at A point approximately
half way around the first orbit. In Mercury, af you know, thia vas
accompliashed by obtalning tracking data from Bermuda and from Muchea and

Woomera. The varisble launch nzissith ronge indicated in Pigure 11 for
33
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NEW REQUIREMENTS FOR GEMINI
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® JRAIECTORKCHANGE | ORBITAL INCLINATIONS 280 - 330

® TWO SPACECRAFT

® DIGITAL TELEMETRY
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01 "ol4



r.mnis_.-rmn‘t.umi'. To provide coverage at s point half way
arcund the first orbit, we are planning to use the station at Carnarvon.
The erosshatehed eircle in Flgure 11 shows the approximate coverage from
the Carnarvon site. It is important to note that, no mstter what launch
azisth is used from Cape Canaveral between T3 and 106%, the Carmnarvon
site provides covernge of the orbit at s point half way around the first
orblt.

A pimilar situation occurs in the follow=on Apollo lumar miosions.
4 variable isunch arimith ia used in Gemirnd because we Tirst have the
Agena vehicle In mn orbit and, st a lster time, we try to launch the
second vehicle, the Gemdni spacesraft, into the eane orbital plane. It
is necessary %o get the two spacecraft into almost the ssme plane. I
we fo not do this, a tremendous {n-orbit propulsion capabllity would be
necespary to saneuver them into the same plane. We do not have this
capability in the spacecraft, Essentially, we use the variable launch
szimth to realize & reasonably lemg launch window. The variable lsunch
simmth capability af 73" to 105° provides over three hours in which to
launek By schanging the launch azimyth of the second spacecraft so that
ite resulting orbital plase corresponds with the plage of the first
spacecraft. The lusar Apollo missions require the use of the same tech-
alque except that (t is the lunar transfer plane ve are aiming for instead
af the Ageny Earth crbital plane.

There are several other requirements for the Carnarvon site. One
18 injestica ecverage support for the Eccentric Geophysical Observatory
(EGOY. As you can see from Figure 12, the Carnarvon site provides

mﬂmﬁmnfﬁtwﬂpﬂﬂ. Likevige, as can be seen in 57
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Figure 13, the Orbiting Astronomieal Ubservatory (OAO0) will also obtain
mn;ntmmimm:mm. The largsr covernge circle
in Figure 13 18 due to the fact that the OAD inseris at a higher altitode
than EGO.

Aapther interesting aspect of the Carmarvon a@ite is the general
orbital coverage it provides. FPlgure 1b showe several typloal Gemin!
ortita and, if you notice the covernge of these orbits from Woomern and
Muchea, you can fee that all orbits covered by Woomera and Muchea are
also covered by the Carmarvon #ite. In fact, Carmarvon also covers somm
orbite that are not covered by Muches and Woosera. Therefore, an you
know, we have been sble to phase the Woomera site out of the [letwork
except for occasional use of the FPS-16 mdar. We are alss in the pro-
cess of completely phasing out the Muches mtatdon.

Pecouse of the importance of the Carnarvon site to s0 many of the
NABA programs, both manned and unmanned, we are squipping it with the
latest state-of-the-art FPQ-0 radar. Pigure 15 shovs a simiiar FIG-0
madar installed at Cape Canaveral. The FI-0 radar iz being fabricated
in the RCA plant in Moorestown, New Jersey, and it im expected to be
ghipped to Carmmarvon early this fall. Coocerning the present status at
Camnarvon, the construction work is proceeding on schedule.

A I smtioned earlier;, thore 18 & great deal of eguipment augmen-
tation involved in Gemini to provide coverage of the two spaceoralt.
The major ground svetems reguired to provide thies covernge are noted in
Figure 15. They are: the dunl Pulse Code Modulation telemetry system,
dual sequisiticn systems, dual command systems and radar pulse coders.
To provide a better feeling for this, 1 will show you in terms of equip-
EEnt racks what this implemsntation actiuslly oeans. I will use o
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TWO SPACECRAFT REQUIREMENT

® DUAL PCM TELEMETRY SYSTEMS
@ DUAL ACQUISITION SYSTEMS
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“typleal” Mercury bullding disgras with the existing racks of equipment
in place aé shown fn Flgure 17. To this ve vill add & smll building
additicn as shown ln Pigure 10 and & madar coder which will allov s single
mdar to track either the Agena or the Geminl spacecraft no mmtter how
close they get together. Without thé radar coder, the radar could not
distinguish which spacecraft it is tmacking vhen the spacecraft are very
close together. We are also planning to Include & medium size dsta pro-
cessing and display capabiility at each site. We will add & dual Pulse
Code Modulation telemetry system and modify the present acquisition antenna
so that 1t ean be used for telemetry reception as well as acquisition. We
will install another acquisition system and modify the existing telemeiry
antenna so 1t can serve as the second acquisition astenna as well =s for
telesetry reception. Bo as you can see by Flgure 13, we have provided
for dunl FCM ond dunl acquisition. A second command eystes and command
antenna will be Lnstalled so we will have dual comsmnd capability. This
is a conglderable amomnt of equipment und is representative of vhat 1s
involved at the Camarvon station for the manned space flight program.
The Gemini rendezvous opemtion f{s quite complex, and a very

{mportant relationship exists between the gromnd instrumentation metwork
and the Gemini spacecmaft during rendezvous operation. I will show this
reinticnship with a short serien of illustrations. A= we start off, both
spacecralt, the Agena and the manned Cemini spacecruft, are in 4 fferent
orbite (Figure 19). The Manned Space Flight Network obtains the necessary
telometry and volce commnications from the Geminl spacecraft and tele-
metyy data from the Agena spacecraft (Pigure 20). Thie data 15 sent to

the Integrated Mission Control Center (IMCC) in Houston, Texms, via the £
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network commnication circuits (Pilgure 21). In the particular conceptual
mission I am desoribing, let us mssume that it is deaired to change the
Agena orbit. The Integrated Miseion Control Center computers have recelved
the necepsary tracking data to generate the required command signal. The
IMCC then sends this command to a particular station to be relayed to the
spacecraft (Figure 22). In thie case, Figurs 22 ahows the commmnd being
gent to the Hawall station. The command is relayed from the Hawall station
to the Agena spacecraft (Figure 23). The Agena spacecraft sends the comsand
back to the station through the telemetry system to verify that it has been
properly received and the Agena subsequently initiates the command

(Pigure 24). The Manned Space Flight Network receives telemetry data
describing the Agena maneuver and tracks the spacecraft to determine the
new orbit. This data is sent to the Integrated Missicn Control Center in
Houston (Plgure 25). As you can see, this is & closed cycle operation.
The data, when received in the IMCC, will be used to generate other commands
or advice for the astromauts.

The Manned Space Flight Network consists of primary stations and
secondary stations as indicated in Figure 25. The primary stations have
the full ground support capsbility as will be described later. Figure 26
shove the major capabilities that each primary station will have. The
open circles shov the existing capabdlity and the black dots shov vhere
wve are installing additicnal equipment to achieve the necespary capability.

Figure 27 shove the coverage provided by the netvork stations. The
dotted band represents the paximm excursion of the lowest inclined orbit
(28*) used on Gemini. 'The shaded band above and balow the dotted band
indicates the additional excursiom for the highest inclined orbit (32.5%)
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used on Geminl. The variation lg due to the use of the varisble launch
azimith, It can be noted {rom Flgure 27 that the variable launch azimuth
doos not couse any mnjor increage in the reguired orbital coverage. The
dotted gireles show the soverage af the primary @tations. A requirement
nleo wxiste to obiain aiditional woice ccntact with bthe spacecral™ mnd
addi tional tracking on certain orblts. This 1o provided by the secondary
stations which are ghownm by the opes 2ircles. The two ctations indicated
by the crosabateched circles are used during the lmunch and ingertion
phases onily.

I will now dinciss the Apclls program very briefly. Figure 28 showe
the lmunch bocster which will be used on the Apolle Lunar mieslon. This
is the largest one that we currently ure plannicg. It le o three gtage
vehiicle. The top atage, vhich 1e very loportant o ur ddesussloan, Lo the
BE=IVE stage and, in the lunsr migsions, 1t i3 Fred twice. The Tirst tlme
it fires, 1t lnegerts the gpaceceraft ints a paricing orbit arcund the Earth
and the pecond time 1t fires, {t inlecte the spacesraft Crom the parking
orbit into the transfer crblt towmrd the Moon.

T™he Apollo gpacecraft is mounted at the tap of the S5-IVA slage wi
ghosm in Flgure 29. It in compoded Of three major eectionn; The Command
Module, the Service Module and the Limar Bxcursion Module (LEM). The
Command Module 15 ohown in Floure 30. It has accommodations for three
men and lp the only section that acutally returns froes the Moon to Earth
mnd reenters. Flegure 31 shown the Lunar Exeursion Module which 1s used
for the lunar landing cperations, ascent from the lunar gurface and lunar
arbit rendezvous. Flpire 29 shows the Lunar Exeurslon Module in ite
stored position durlng launch. The Service Module contains the basic

78 propulsion and power supply for the miseion and 1 not manned.
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Figure 32 depicots a typleal lunar mission. The first phase is the
outgoing one from the Earth. As I mentioned, a variable lsunch azimath
is used and injection into the lunar trajectory is made from a parking
orbit. When the spacecraft approaches the Moon, the Berviece Module fires
its propilsion system and places the spacecraft into an orbit around the
Moon. At a determined point in this orbit, the Lunar Excursion Module is
detacshed, fires 1te "descent motor™ and landa. This manesuver is shown in
Figure 33. The Command/Service Module combination that remains in lunar
orbit is also shown. This combinntion continues sround in lunar orbit
after the LEM lands. In the landing segquence, the LEM propulsion is used
to change Trom an elliptical orblt to a hover position and then makes a
landing on the lunar surface. Plgure 3 1o an artist'e conception of the
Junar toushdown.

On the return trip, the Lunar Excuraion Module takes off from the
gurface of the Moon snd accomplishes a rendesvous with the Command/Service
Module. After the rendezvous, the astronauts transfer back from the LEM
to the Command Module, the LEM is left in lunar orbit and the Service
Module fires, injecting the Command/Service Module from the lunar orbit
into a trans-Barth trajectory. When the Command/Service Mofule gete near
the Earth, the Service Module is detached and the Compand Module proceeds
on & bulliptic reentry trajectory, finally landing by parachute as shown
in Figure 35.

Now I will describe the characteristicsa of the early Earth orbital
Apolls miseione which are approaching us rather rapidly. The first are
tha Apollo C-I missionmn. The characteristics of these missions are shown

in Mgure 317. They are long duration orbital missione. The present -









Z
3
O
=
X -
O
>
O
=
(o
<
Z
=
—d







TERMINAL DESCENT




BN

APOLLO C-1 MISSIONS

® LONG DURATION ORBITAL MISSIONS

® USE PRESENT MERCURY LAUNCH AZIMUTH (73°%)

® QUALIFICATION OF PROTOTYPE SPACECRAFT SUBSYSTEMS
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o

Meroury 73" lmunch azimuth will be used. These missions will be used

to gqualify prototype spacecraft subsystems. The -1 missions will be
folloved closely in time by the C-ID missions cutlined in Figure 3. The
C-IB miessions are also long duration Earth orbital missions and also use
the 73" Llaunch azimeth. The important difference in these missiona is
that the C-IP missions will be the irst time that we will have both the
S5-IV and the LEM, ae well ag the Command/Service Module, In orbit. From
a ground instrumentation stendpoint, this 1s the firet time we will be
able to exercise our ground Iinstrumentatlion sgalnst the Apollo operaticnal
spaceeraft configurstion. Simlstion of lunar rendezvous while in Earth
orbit vill alss be nccomplished during C-ID missionn. After the preceding
missions, we progress to the Apollo lunar misgions which I have previcusly
described.

The Apollo missions place several new requirements on the MHanned
Space Flight Metwork. A summary of the most aritioal and lsportant ned
requirements are shown in Figure 39. First is the 5-IVB/Apollo spacecraft
ingertion into the parking orbit and In)ection of the Apolle spacecraft
ints the lunar transfer orbit. Due to the variable lainch azlmith and
the changing position of the Moon, many of the places on the Earth over
vhich these events occur are broad ccean areas and wvill require the use
of shipborne lnstrumentation to provide the necesgary coverage. We will
also have a requirement for "in-orbit checkout and countdown" of the S-IVB
and spacesraft vhile in Barth orbit. This means that while the spacecraft
18 in the parking orbit around the Earth, before it inlecta towmrds the
Moon, we must operaste the telemetry system to check 1t cut thoroughly and
mke sure the spacecraft equipment im working properly. Ancther require-
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APOLLO C-1B MISSIONS

® LONG DURATION ORBITAL MISSIONS

® |JSE PRESENT MERCURY LAUNCH AZIMUTH (739

® QUALIFICATION OF FLIGHT OPERATIONAL SYSTEMS
eS5-1VB
¢ COMMAND/SERVICE MODULE
e LEM

® ELLIPTICAL AND RENDEZVOUS (LEM-COMMAND MOD. ) FLIGHTS
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MANNED SPACEFLIGHT NETWORK

NEW REQUIREMENTS FOR APOLLO C-2> MISSION

® 5-|VE INSERTION

o IN-ORBIT CHECKOUT & COUNTDOWN (5-IVB & SPACECRAFTI
e LUNAR DISTANCE COMMUNICATION & TRACKING

e UNIFIED S-BAND SYSTEM
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sent 18 that we must have the capability in the Manned Space Flight
Network of lunar distance communication and tracking. We alsc have o
requirement to incresse our overall ground to spacecraft commnications
capability due to the greater complexity cof the spacecmait and missicns.
This capability incroaome wvill be provided through the use of the Unified
E-~band eystem.

For lunar distance cosmmicaticn and tracking, it is planned to use
three nevw 85-foot antemnas and three existing or programmed 05-foot
antennas 86 backup. This ie indicated in Figure 40, These antennas will
be grouped, tvo esch, at three locatione to obtain, through redundancy,
the regquired Apollo reliability. The capabilities that will be nchieoved
st lunar digtance are also showvn in Figare 80 for the Unified S-band
Byniem.

Figare L1 showe the coverage provided by the B5-foot antennn sites.
The gray band i the locmid of all poosible lunar subsatellite polnte on
the Earth. If this gray band is completely covered by the Network stationa,
the gpacecraft 18 always in commnication with the Earth at lunar distances.
The three primary 85-foot antenns stations are planned to be located in
South Burope, Canberra and Goldstone, California. The coverage from
theese locations is shown as the darker gray areas. The light gray wreas
show vhere two stations can glisultanscusly provide lunar distance cover-
sge. The important point is that continuois coverage of the spacecraft
at lunar distances is poseible and, in fact, there are many instances
wvhere overlapping coverage is possible.

Figure 42 shovs the Manned Space Flight Network for the Apollo

project. The statlons indicated {n Figure 42 do not inelude any special
93



LUNAR DISTANCE COMMUNICATION AND TRACKING

PAUGMENT PRESENT DEEP SPACE STATIONS
® 3 NEW 85 FOOT ANTENNAS - APOLLO PRIME ASSIGNMENT
® 3 EXISTING/PROGRAMMED 85 FOOT ANTENNAS - APOLLO BACKUP
PCAPABILITIES
® TWO-WAY VOICE (4 Kcs)
® PCM TELEMETRY (32, 000 bits/sec)
® RANGE (50 ft resolution) AND RANGE RATE (0. 5 ft/sec resolution)
e UP-DATA
e TV (10 frames/sec

® TWO SPACECRAFT SIMULTANEOUS RECEPTION (LEM & CM)
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FEﬂUEHﬁEE OF APOLLO SPACECRAFT AT LUNAR DISTANCES
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MANNED SPACEFLIGHT NETWORK
APOLLO PRIMARY STATIONS
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pites for injection or reentry coverage. The dotted circles show the
otations that will be used wvith the Uhified S-band system and 30-foot
nntennas. These will provide coverage of the Earth orbltal phases and
the translunar phase of the Apollo missions. The black circles will be
used primarily for covernge of the Apollo long duration Earth orbital
missions. The two staticns indicated by the crosshatched circles will
be used for coversge of the launch phase only. The Integrated Misaion
Control Center, vhich will contral the manned space flight cperations,
ip shown at Houeston, Texns. The BS5-foot antennas are indicated by stars
and girelss at Canberra, South Burope and Goldstone, California.

I trust that in thisc brief presentation w vere able to outline to
your satisfaction the progressive development of the Manned Space Flight
Setwork capability and to indicate the important contributions of the
Australian stations, bothk past and planned, to this capability.
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MR. BUCKLEY: That completes the presentation. We thought we would Like
to #how you the planning leading to the completes potwork hece. | kuow
that at your end of the system 1t must sound as though these things pop
up onz atter the other and you may see the relationship. llere we have
tried to establish che relationship betwesn them and to give vou a Feel
of the involved planning and the long range planning that goes into this
support Bystem., Probably vou also have an opinion, or yvou recefved an
imprunsion of the need for this support system, In order to make the
decisfons you have to make. And Your guestion, Mr. Minister, about where
the decisions were coming from, wes snswered, that (n that ¢ase the man
has the dectsion processed but we katve an alternate on the ground in caswe
soowthing happens, Tn Mercury there were a tremendous mumber of redundane
wydtems &0 If somethiing happened, vou had a pretty good chance of saving
they missfon one way or another. Thin ix an indicatton that the ground
gystem L8 nocessary [or the safety of the man or the soceess of the mission.
Without a ground syitem you would be helpless. Az 4 matter of fact, we
conldn®t exist In épace mt all withour ehis ground avatem, of which you
are n part. Bob Briskman mentioned the team concopt ond he mentlonsd
that 1 Feel pretty strongly about Lt--the |ob of running statians thae
are in Zanzibar, the Canary lsiands, ete,, and holding thes under control
so they perform when we want them to and ve can perhapy help annlyi= any
teouble thev gat into.

I strongly fenl that the ability to do this depends on having thess
Ktatlons exactly alike. 1f these stations are exactly alikn, then perhaps

the pecullarity, that you get into in the radar, has been seen somewhnre
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alas, or a humber of people on the metwark could help analyes {t by
knowing the symptoms. On the other hand, Lf thias statien, whether in
the Carmries or In Zanzibac, wers just & little bit diffevent, then he
woisld be enticely on his own to £ix wvhat happene. This was vividiy
demonstrated in, ! guess, probably every one of our Mercury launchingws.
Let's say the onm before the last in which we had some tadar difficulty
in the Camaries. It was very sany for am to appreciate the problems
and difficultias they hmd In solving it. We could guess how long it
would take to get & spare part, although it happened that with somes
checking on thelr part they discovered they had spare parts and they
were back on the air very guickly - in sosething like 30 or 43 minutes.
But we knew thelr problems Although they wers {solated, as they scem
to be to us, geographically, we could visualize the whols system--
exactly where Lt was and what they hnd to do to get it back on, ®tc.
To irnsure that we achisve this success and teliability, it {8 peceasary
that the training of the people at the stations be sxactly alike; that
they, firee of all, make the stations exactly alike, and the men do
exactly tha same job. And so the man Ln Zanzibar and tha wman in Muchen
de exactly the same thing a4t the same tims to calibrate the saoe way;
até., mnd we have been rather strict in holding this concept.

1'd like o exprass our appreciation, mir, for vour wondarful
cooperation and T think that vou contributed in a major way co cthe
success we have had, T want to close by sayving that everybody who haw
come back from Australis sings the prailses of your country most sincerely.

They have made some real friends over there and they have liked all the

people they have mer, "



HMINISTER FAIRHALL: Mr. Bucklev, 1'd Jike to take this opportunity to
thank you very much for quite a number of things. Une Is, ol course,
you are all very welcome there. Mr. Webb said sosething about how
pleased he was to have us here and how good it was of us to spare the
time to come, 1'd Like to say how good Lt was of you to spars the Tloe
you had this afterncon to take us through this program on the spate pro-
gram in order for us to wndetetand the minor but nevertheless |mportant
part of their flying untt, 1t is quite true, of course, that the people
of your organization are more than welcome in Australis and 1'm glad

to meet some of our friands this afterncon, sspeclally Mr. Briskman amd
Mr, Covington who were with us. 1 did a litele bit of flylng with

them on one occasion locking for the wpot for the station because, belng
half m politician, | wanted to see it located in =y own territory but
this was not to be. 1 think what yoo have saild about the kind of welcome
and mbout the kind of people we have operating, comes very close Lo
something put down by Mr. Covington when we talked about this in Australia.
This describes the meeting of the minds; I think it is becauss they are
people who are so keen to participate and do a good job on this and
because we were getting along ¥o very well with your people here, this
is why we've been successful, We ses no veason In the world why this
success shouldn't go on, as we put Ln a few new statlons and perhaps

as naw ones coms along Ln time. For our part, we are grateful for the
opportunity to talk to so many of you, to see this rundewn, and for,
certainly, tomorrow and later on, to see the facilities, tha physical
facilities, which lis bevond the NASA program.
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