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64 ) ‘All right.' Ladies and gentlemon, let's get .
started here.  We are running a little behind. “Our next briefer is
Ken Young who ¥ill brief you on the mission profile, the proital
trajectory, and so forth. Ken, ;oo N

; SYOUNG T Phank you, Milt, 'y 80ing - now that Gene has '
o told you all about the nission, T'n not going to tell you about the .
« misgion, * Really, I'm foing Lo stress the trajectory gfde of the B e
" planning and try to 8o . tarough very briafly and leg you ask questions . -
aftervards, {f tnat ig »ora efficient to do it that way. . Next ‘glide R
please. ‘ ' : TN R R O AL

o First T vant Lo refresh some of ycur memory sbout some common
defiritions or terns You may hesr about frequently when wve are el T
talking about trajectories ang rarticularly when wve get into the Soyuz
terms or the ways the Russians are talking about some of them that =
‘re a iittle different. First one is the old standby revolution and oo
- this isn't the Bolshevik Revolution or the American Revolutjon, but as ooy
you ail know ve measure orbits by - orsit eount by Successive .1
crossings of the BO® wesy longitude and ve have traeditionally always =~
~done this in tne U.S. Since the Earth is rotating te the east, Sl
consequerntly after go AW Feve, 15 {n this case for ASTP, yau actually - S
the Apollo travels 16 inertial orbits, 16 times argund thevcenterhﬁf.the_,;ﬁ
- Farth, but gince the Earth is goling with it, you lose a rev every‘ﬁq{l“53_
~day. Now, the Fussians vall their revolutiong - they aave Barked © .
- them from cne ascending node to the next sscending pade, wvhich in. "
~essence is a inertial eount because it doesn't matter {f the Earth
s retating, 1t's gt111 the +4 1t takes to get fron here to here .
and that is essentinlly the sane 88 an irertial orviy count. 8o Fh
consequently, there will te some confusion l'a"afraid‘during the .t
mission - discusaion about which rev you are on, It depends on whether o
 You are talking Amer{can or SBoyuz type revs. We call these orbit oo
counts, but Just keep that in mind.  Next slide. BT R Vet

Kind of tied in wity that is the rendezvous tern wa use, M-‘tftf
number, and this is our vay = actually it {g & coaputer type numbey
. that we have used for Years way back 4in Geming 8nd it's 'in essence

-an inertial rev ccunt to designate what orbit - aftep how aany inérti§i Q X

. rorbits you will rendezvous. This nission 15 M of 30 nominal, whieh . .
. means from the time of insertion we count - the firgt M number is..0 oo

U you can't read it all, but'since you are losing this one rev per duy

. the first aposee and then it 18 29 apogees later essentially - is the~fi _‘ﬂ
v rendezvous rev for the nominal mission ani I've got a note here and . o

it will actually be the 29th Apollo revolution that tre rendezveus
soccurs on. Now for the alternata launch opportunities we do an Hof

14 or in the fifth opportunity an M. of 13 rendezvous. These are 1-.

o day rendezycus and since you dor't ‘lose this one rev untilkthg l6xb; 
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] ing too confused. .

ASTP rission, the yearly launch window
fairly camplicated. i It {g.
Yuz launch {g tied ip with -
2 requirements for deorbvit ang TR
nd al8d Apollo requirementg for abort

in the North Atlantic.  Ang by much
‘8 we have‘arr{Ved at this kiud

{s"lsunched first ang’ 1.5

< Apdlle launch cyportunt vy ocdurs !
“lignt time, in other ¥ords about three o'clock Houston time, in July,
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the
han'\‘_ 
- The Soyuz -

the fipgt

‘dajlight time .
hours later gt 19:50

“day, we have four alternate oppor-
Yy 23.5 houraflater. Successive days
oh of the Soyuz plane, they come about

‘Minuteg eerlier in the day ag Lhis thing trtes 14 denote. - The

”ftaignifiéAntything‘I think abous

“8iip from July 15 the Iﬁudch‘ti&e wil] Qh&nge in'terms of gup, The

. Boyuz gets into orbit then things are fixed eceentially, ang Apolle
 gets {ig opportunity‘7.5‘h0uru s

this plot {s that gp ype launch were

8 the same, of course, Ay 800N a3 the

later, then 23,5 hours aftep that,

and 80 forth. This little‘gump here on Outober Pnd isfduQQto‘s'change‘

in tie Soyus deorbit lghting ¢
~ that they want to deordit ap,
_launeh opportunity, we had tg
because yoy follov this curve o
unsdeeptabtye Apollo mbort lignt

OKAY. T3 terms of these a

Put together tngs SWWATY chart,

in hours . sposs the top here, t
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ing situationg, Next slids,

1ternate launch opportunities. I've
I've got Soyuz ground elapaeqd time
hett we ghow each Apolio Opperiunity
8¢, which comes 7.5 hours fnto the

Soyuz tission, The first nominag} réndezvous is o 2~day rende avous

and then for the altern;te days

v due to the fact that e are kind of

constrained on the engd by consumabies considerations ve tut the

rendézvous down to 1 day for th

€8¢ alternate days 80 wve oap 82% there

for the secona opportunity; fop exanple, at the game time we will get

there on the f{rgt opportunity,
~days of docked activity. pop t

And consequently can 8till have e
he rirst-thrgg OPPOrtunities ve de it
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that wvay.” The fourth and fifth opportunities the Boyuz has to land
" here after 6 days in orbit so we have got to cut down the time that
. they vill stay docked, ‘T won't go inte the details of that. & I'm not
 sure how much Dick Truly might get into the crew activities fnvolved
in these docked periods, but I don't Plan to say a 1ot about them, =

first three. ' of course, we don't anticipate really ever having to
: use thesge opportunities. ' I won't 80 through the rest o
- the next slide wili show you the ncminal mission Sequence. . Day 1: .
~ - first of all, let me say, also, that we talk ip terms of this beling
A 9-day Apollo mission and that is 9 days of the elapsed time in orbit
.. since ve can not - the first day 1{e day 1 and you end up landing on ;.
the start of the 10th crew day. : So you ray hear 10 days some places :
. and 9 others; officially we call {t a 9-day mission. : The Soyuz as I
7. said will launch into the 53.8° inelination;”'ThIB'iiéabout 100 to
125 mile, nautical mile, standarg insertion orvit for tre Soyuz ‘on
" about the fourth orbit nominaily; they wil?

~ “Then ?.S'houra‘after”tbcir daunch at 19:50 Mr, which 18 2:50 our tipe
the Apollo launches. ~And, of ¢ourse, it goes into essentially the
‘same inclinatioh piane as the Soyuz and the insertion ordit 1s 81- vy
. 90~nautical-mile orbit, which {is lover than the Skylab apogee that - %
' ve usged, The Skylad was 120,  The extractioh of the docking acdule
' ? 18 §n the fippt big task after they get into orbdit and that begins
at about an hour after insertion. . They tomé off aftep the end of the .~ .-
booster and turp &round ani dock with the docking module and then at '
10:0L Soyuz GET, vhich is adout 2.5 hours after Apollo lsunch, the. =~
modulehxs"extracted and they do & smai) maneuver to get avay from the
Saturn‘S~IVE'at§ge; “Then ‘shortly therearter, I think it 19 about an
hour or 86 after that, the first mejor Apolle maneuver {8 doné and
this circulerires Apolic’s ordit at 90 nautical miles. That is to S
enable us to gat up the gecmetry for the rendesvous. Then at 13:12 0
the first major phastng Baneuver oceurs and Apollo goes fnto an il T
elliptic orbi% that's reaslly not that different fro& the one the . 0
Soyuz is in; 14's not a 1ot higher than the Soyuz orbit and that {s
to accommodate the nominal phasing situation, 9 ¢ o ¢ could have the
other slide up here, thle gives you & ground-track viev of tast wvith
Apollo imunch out at Keg as . the Soyuz comes through on the start of
ite sixth ordit, Angd the Soyui tg YAy over here Just gof
Rugsia at the time Apollo launches, or inserts, I'm sorry, at taunch
time the Soyusz is eut here about 40 west. T4 has already passed the
Cape about 10 minutes earlier, It passes southeast of the Cape, -
actually {t goes over the Grand Bahang Islands. This {s the noninal
phasing situation and v 18 about a 60° phase angle.  Thén the S T
phasing maneuver oocurs here on the fourth Apollo rev afrer the eire .
turn here on the thisd Apollo tev, . And if thare is & plane change = - -

“g‘fil""




neceasﬁfy,'vhich we don't anticipate, that would come sbout a rev after
the - three querters of a rev after the phasing maneuver. . I can ccme
back to this if you have eny questions. e R

H;ybe»l’hissed“it: éﬁﬁmﬁhat

”what's“;héAléhéth?

Sy nAEA

- GPEAKER - ‘ vaybe I missed L+ but for any given dsy what is the .
length of the 1aunch:yindov75 S e s
‘ Efgnt mimites

S yowws o Por Apollo, yess the Soyuz has  omimate vindov. @
.1 don't kno¥ ynether they have any reason for that or that they heard - 1

- we have &n 8-pinute window and they sald they had & 10-minute window. ~But

o of couree, if they delsy 10 minutes that slips everything in }0_m1nutgs.‘{\h\“

 gpEAxiR Wy are they valtlng L1 = 0 £

o _ or th€‘fendé?fods?¥ u““
. Are they‘gapable‘c{ doing 1t qquier? N SRR

,;fiw‘”‘YOURG;xg . That's a good questinn."bet me go to the next «oh, ¢
i 1et me Just cover this one here. The, gecond Usy the only majorrmaneuver .
- that occurs. ‘Boyuz goes into the final ¢irgular orbit of 225 xilo-
peters which i8 abous 120 naut +al miles, and Apollo ppends most of
' gnat day checking out the docking modul#e and doing thepe unilateral -
experiments, vhich I won't go {nto. And then toward the end of that
. duy ve will probably have to do 8 gmall phasing eorrection maneuver.
fkay, . In snsvwer to your question, vhy ve are going 2 days vo rendezyous’
thig'is 8 canprcnise‘that wve had to negotlate with the pussians quite a8
it and 1t essentially boils dovn Lo tvo things. One is their insistence
{hat the docking accur over their verritory such that they could wateh
with real time telenmetry tne dockirg sysies performance and, let's see,

let me gip this thing right nov, {t is a little campllcateéyanyv;y,

" Go to the next siide.

1 can shov you the ground track in the next one. it turns out thut
their reasoning o get docked over thely territory xind of conflicts
with our normal planning for rendezvous beécause it is = we like to doek
over our territory {8 what it anounts to. And here is vhere the dock=~

. ing will oceur Ag you ¢an gee {4'3 on ordbitls that are really not {deal

fron our network standpoint‘or‘belng good tracking orbits and they wanted
to dock even earlier, they vanted tu dock on = iike a rev. that cane
through here two of three revs earlier, bul we puqhed them more tovard

the wesl and conpronised on docking on this rev and this 18 equivalent
to the 1lth Apollo rev here. Of course, in”ghxq,cgte. this < it s Lthe

k“ | R   ??]§‘”j | ‘




5y Which ig
: 80 the solution wag -
et them circularize the iltnh
ory and then a day later ...
» rendezvous,
drop ba:k‘u“
ized, of

L

requirement for them =
ke docking. i ang like I gaiq,
.~ they would have preferred {t¢ over these stations and we backed then" .
CLoff 4y the edge of their'coverage. 80 that much of {¢ was negotiation
and we really couldn't argue, esrecially when ve found that we were:
 80ing to use the ATS satellite, AvS-§ 8atellite, and we get coverage
o over this whole side of the Earth from 1ike right fn here a1} the way
.over here, 8o our telemetry 1s. satisfieq by that.  Now the other -
compromise that we felt like they haq good reasons for systemwige,
or for some reason to allov them 1o 80 shead and do their maneuver
on the 17th orbit rather than force them back to g kinl or a nove}l
- approach to circularizing on their first day. 1 frankly thing they

major maneuvers is what 1t really amounts to. We relented‘on tha{, too,

SPEAXER Excuge me, 1 nbtxced the grouhd eiapséd iime.alvays
refers to Soyusz launck. 1Is thas the wvay {19 80ing to be in the
mission? : ‘ ‘

YOUFG Yes,

SPEAKER They are going to date the clocks on the Apolio
to mateh the ground elapse of the Soyue?

YOUNG That's right, Vith the exception of the first &
hours after Apolls launch we wiil pe vorking in Apolls gy, Then
you will switeh back to Soyuz GET and then for the deorvit of the
Apollo wve gwiteh back to a time from deorbdit, PET they call it.




That will be some big gaps for data Qhalfats?f

Well, no.

‘?hqbfétical gaps?

.

“It's not gaps, but It gets a bit confusing. It's
s the first one launched .

oot

SUyouNG e
really handier to work in Soyuz GET, since it
and ve did a similar thing fqr Skylab, « Gl

‘Tf\Do‘be have a quéstioﬁ, Rgéd?

-7 What hapﬁeﬁé if for some rééédn‘théy‘haQe no”éi€c2‘w

ST YOUNG S Not a whole lot. . It is not a major catastrophe. .
1 mean we will have to make a prettly big adjustment in that phasing
" adjustment that 1 showed on this previous slide. 1f for some reascn ¢
‘they didn't circularize, of course, that woild mean they have got Vﬁbﬂ&
. something wrcng, that would be the biggest worry. As far as going - :
.. ahead and rendezvousing {n that lower orbit it's no big problem to
" us, and we have jooked at that situation. . © o o s N

‘ " SPEAXFR Do you have & mission ru1g sbout that, 18 there
. anything that says no or yes, or what?. Lol D

. YOUXNG We have a rule trajlectorywise that says what w2
are gupposed to do. What 18 not settled that I xnov of is hov the

_two sides will decide, you xnow, whether it is wise to continue,
because obviously they have had some kind ef problem. : Because they
have continued - see, they may miss the 17th orbit, but they have &
backup, they have plans to do it on the 18th and/or the 19th if Chey
get inte some kind of ground ¢ontrol problea. So if they Just fiat
can't do their maneuver, that indicates that they have got & real
_serious propulsion problem, probadly. And probably the rile is %o
go ahead and rendezvous because they night not be able to deortit,
80 I think the rule would be to just continue. It would mean a big,
a nev blg plising maneuver dbut it realiy would not change the rest
of the rendezvous particularly. Any other questions on thie?

SPEAKER wier vhich country will the first televiged
handshake take place? T read gome thing about Spairn, is that correct?y

YOUNT T think - Dick ¢an you answér that? 1've got the
Lime of it here, of the handshake, but I dor't recall exactly vhwere it
{8 over the Earth. ‘

TRULY 1've got the time too but I don't ...

6




;?f does. © It is the Skylab rendezvous sequence. : First here on the start :
"/ of the third day you do the NC-2 maneuver, which is the final phasing
' paneuver in effect that just lowers the Apollo apogee down 20 miles
" pelow the Soyuz orbit, and sets up the final phasing for the NCC and

" exact phasing situation for the coelliptic orbit with the Apollo 10 © i "
"+ miles below the Soyuz orbdbit, and in a eircular cocentrie orvit. Then. :

| think‘it'ﬁ probably on this rev right as you come

through here, over Madrid, you are probably right about Spain, i1
. don't know. Since it is central daylight time, which is roughly Jjust =
" a few minutes after our launch time so it's in the afternoon, 2 days
" after launch, so it probably is this next rev. ‘Let me go ahead and
finish with the final rendezvous sequence unless you have some real ..
" questions, I won't get into detail of what each one of these maneuvers

" the NSR couples, pair of maneuvers, these two, which set up the final:

| 7 about an hour after that NSR maneuver - By the way, all three of these '

are SPS maneuvers; they're pretty small like 20 to 30 feet per second’{'f

‘{h‘in that which is about a second or less than a second SPS burn, about:;fjhf:3
“ an hour after this one in the terminal phase {n':rcept maneuver occurs, . .

" which i{s over here as we go down through Australia. And then about AT
30 minutes later after a couple of midcourse correction maneuvers with 00

the RCS, the braking begins ut a range of abous 1 mile, very similar
" tp the Ekylab setup. And by this time here, the Apollo should be
gtationkeeping right behind the Soyuz. I say behind because the
Soyuz {8 traveling backwards and the Apollo will come up &nd go
around to get into position fer the docking. And they have to per-
form some attitude roll maneuvers by both vehicles in this time frane,
gich that this ATS satellfte can te scquired by Apolio's antenna.
And then they dock here as we come over the Russian ground staticns.
And after that ~ that occurs at this GMT, CGET 1'a sorry - after that
they do the crew transfer and tha first greeting is at this time, then
the Apollo commander and the docking module pilot go into the Boyus
& few minutes later and then they return about an hour and a half
iater to Apollo., Then the next day is totally a Joint activities .
crev transfer day, and Dick Truly will teéll you some of those detnils.
Next slide pleasge. _ ‘ ‘

The fifth day is pretty well taken up by Joint experiments or
Joint tesls that involve trajectory maneuvers. The firat one comen
vhen we do the first undocking at 95 hours and 42 minutes., If T can
have the other slide please. This is to start the solar eclipse,
artifiocal solar eclipseé, experiment, which is8 a Joint experiment,

I, begins = 1'm traveling this way <4th the two spacecraft docked and
oriented such that the engine bell of the Apollo pointa at the sunline
and as you comeé to sunrise they are in this position, which is
essentinlly still an in-plane, it is slightly yaved out because the
position of the Sun 1s slightly out uf the plane - and the idea {a




. about & minute and a half after, or a minute and 15 seconds after “
sunrise on the vehicles the Avcllo undockd and becks off in the direc-
‘ tion of the Sun such that the shadev of Apollo stays on the Soyuz & s
module and covers the windcw. - And shortly atter the undocking, vhich, .
' of course, gets a small jelta V from the unducking spring or unlatching,
“the Apnllo does & couple of ghort bursts with the RCS to move it away
> from the Soyuz sut to a distance of approximately 220 meters. . During

“_{jvhich time the tuo spacecraft are approacuing the Earth terminator, == 0"
.+ sunrise over the Earth, and the Soyuz wili take coronal photography ot
" around this shadow. *In other words, the Sun will be cbscured by the o

" Apollo and they will take photography of ‘he corona. prd then once @ 0

+nat }s completed Apollo stops {is motion away by thrusting back el

" toward the Soyuz end a few minutes later, roughly 5 or 10 minutes

7 1ater will redock with the - reapproach the Boyuz and do the second
" dncking. | And this c:cond dorking occure here at 96:20, 80 you cAn-

- gee the total time they are undocked 18 roughly 30 minutes. And the
gecond docking is a *test docking to let the Soyuz be the sctive docking
gystem and throw the latches, capture latches, and so forth and that
alss will occur within the telemetry of the Rusalan ground ststions.
Then stout & rev later the - well, 1¢'s almost, it's réally two revs
1ater - the final undocking cccurs snd then shortly after that we RO

into Lhe ultraviolet sbsorptlon experimeat , vhich fuvoives quite a few
ganeuvers and takes about 3.0 hours to caspiete. [f T cculd have the
tther slide up here, I could briefily descride the UYA sejuence.

This is u time line relative to +he Soyuz GET and it also shovs on
here ‘he orbital travel around, messured from the equstoer 0 and 230,
360 1'm sorry. The experiment requires thet data be taken as the
venicles crops near the equator, near the - petween the 20° latltude
1ines. 1'm sure they nrcbably discussed this morning vvat the UVA
experiment {s. It is the reflection of & 1ight sonrce. from Apollo
onts tre Boyuz mirrors, and it comes back and is gathered in by Apollo
te stuly the ultraviclet avsorption of the upper atmcephere. Anyvay
tnha desire is to get data both in the plane of the vehiclea und out
of plane aud sc the first two manduver aeguences {s tu get out-of-plene
data at different ranges. 5o the undocking oncurs, the two vehicles
stationkeep = the Apolle atslionkeeps & few neterg avw, sbout 50 meters
avay, fron the Soyud and then mateuvers out of plane 180 meters to the
gouth and during this 5 or 6 minutes of time, 1t shoots thia 1ight
beas to the reflectors on the Soyut and gathers the data as they cross
near the equator. Then 1t comes back into plane and stationkeeps again,
during the daylight period here until the next darkness period, and
then mensuvers tovard the north out of plane to 500 meters, takes
dats &t 1t crosses the equator and then comes back into plane., These
are by the way, these are very guall maneuvers, like tatthmof =a-foot =~
per-second type of manéuvers to achieve these ranges snd gels back
in plane, statlionkeeps until prior to the next darkness period, then




there is a requirement to separate from the Soyuz for the final time.
Soyuz will take come photography, motion picture photography, of the

Apollo as it turns around, and it does a 350° pitch to photograph it.
And then the last UVA data take is a 1000-meter range, in-plane data -
Cpake . ool PR S R T ey T RN M i U S

“U20 UIf T could have the next slide there and show the relative motion o
" of the two vehicles during that period. Trey are initially the Apollo -
" this i8 in the direction of motion. Apollo is stationkeeping about e
40 meters out in front of the Soyuz and the Apollo thrusts down A real
" small maneuver and does a 360° pitch right in here about 8 minutes i
after that, or 5 to 8 mw’-utes after that, the Soyuz takes the photcg-
7 rephy and then Apollo meXes another small, roughly 8 half-s-meter- = "
. per-second burn that puts it in a relative motion gy that about 507 1 1
' minutes later it crosses sbove the Soyuz at about 1(W0-meter range here. e
' These are meters scale. And durinz ttat time it shoots the light e
gource down at the refilector that is on top of thé Soyuz and they make.
the final data collection. ' This maneuver also serves as a final- L
separation maneuver between the twu vehicles. In essence, it puts the .
Apollo a little bit above, but mainly it Just begins to fall behind,
it falls behind the Soyuz at about, I think it is about 5 miles per
orbit rrom then on. S0 the next day the two vehicles esaéntially are
conducting unilateral activities. 1 think there is a press conference
| . that next day, by the way, in-orbit press conference. Rext slide

please, :

The geventh day, beginning the seventh crew day after 6 days in
orbit the Soyuz pérforms its land - deorbit and ianding scequence -
and lanas Just northeast of the launch sfte. If L'can have the ground
track here. 1 will ghow you essentislly where that occurr. The Soyuz
deorbit maneuver occours right in here Just us they get to the Agcencion
tracking zone. It is thecretically possible thet Astencion could track
them with a passive vadar, but there is no plan to do that, that ¥
xnow of . The Apollc will be trailing by abeut 150 to 200 milea behind
at this time and then the 3oyuz goes on in and lanis here in Xdzakhetan
al mbout 70 east, 50 north. Thelr leunch site {s right here off Lthe
Aral Gea at about 46 north and 63 east. And that conpletes their
mission, of course, Then the elghth and ninth days, Apollo continues
unllateral experiments, the most slgnificant trajectoryvise of which
{s the Doppler - MA=08Y Doppier Tracking Ixperiment, This is done
{n conjunction with Jettisoning the docking noduls, vhish has to be
gotten rid of before the landing, deorbll, so it occurs the day nefore
deorbit. And what happens here {s we Jettison the Jooking module, a
fov minutes later the Apollo makes a gusll SFS burn of about 20 feet
pur second to move aboul 300 Xilometers avay from Lhe docking madule
and then {t does essentiamlly an equal opposits maneuver to atop that
geparation and sit at roughly 300 kilometers distance for the next
18 hours, and the vhf on the Apollo is used to track the tumbling docking



¢

betté; orbit solution’for“theirvvéhiclé, or' course, than
that is a factor. * We planned to track them e
several of our stations as sort of awbagkup.

we do. . But
arly in the misgion with

r}

 SHEPARD " C-band only?

U YOUNG - Swi C-band only. Gf course, they have & transponder

- that they are tracking with and, of course, all they get is when they
- pass over Russia, 80 their tracking i{s limited to that one part of the .
‘ geomatry. . But ¥e, a8 you probably know, we Just eonducted s tracking ;
- experiment with them on Soyuz 16, which was very successful and shows

tnat each side, believe it or not, can determine orbita very well.  Mark. .

! BLOM  Forgive me if this vas asked while I vas out, but -
-~ when the Soviety performed their deorbit dburn you said that the '' 7
. American spacecraft would be 200 miles behind. - o oo oo

YOUNs U1 think 4t s poughly 200 miles.
SPEAKER 1 assume that they evéntunlly cateh up. ls thére‘nny

chance that they will gee them? Will they overfly them?

- YOUNG No. We looked at that and A8 eo0n a8 the Soyuz does

' its maneuver it's "do svidaniya", 1t's gone. We looked at even looking
. from the Apollo at their deorbit maneuver, but 200 miles range {s Just
beyond any seeable - you mi

ght gsee a speck is what ft armounts to.

SPEAKER Where is the Suyuz during $ha Arollo launeh?t
YOUNS At 1ift-off? It is over the mid-Atlantic, about

40 west and mbeut 50 north. It jas alresdy passed

10 ninutes earifer. It will be - it comes {n about 200 miles southeast
of Cape Kennedy, Cape Cunaveral- and passes right vver the Grand Bahama
Islands {5 the closest upproach. Mark Rloem,

the Cape of about

BLOOM At vhat point can the Apollo sstronauts begin to
talk to the Soyuz astronAuts?

SPEAKFR Okay, that is a good question. 1 forgot. 1In my
haste to go through the rendezvous ‘here {s a vhf ranging device tetween
the two, of course, ard it (s epecerdted at [ believe « at 1%0 kiloe
atters, dbutl they expect to really work further sut than that, But we
start doing tracking with i, tracking of the Soyuz, right after the
KC=2 maneuver when they are roughly 100 miles apart.

SPEAKEH Is that the only way that they can talk s each
other or can {t be louped through the ground and baek upwarda?

11
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ground 8 ccntrol.

0dp it through the

They can 1
nauta could be Lalking
i g

So treoretically, tre cosmo
1aunch :

i SPEAKLB
o tne (etronauts at

fz"hat is possible.f‘I don't knov vh
z@ent t* !, the - i

of alikely other whan L
becsuse you knov the creviav,‘,;?g
questions? e e

at thc plans are.

t 15 thearetical

J?SPEAAER do, no 1 ousv
1 think t'e kind
ng 1ike that
Any morr

{es;w
or gomethi
ing countdovn.

S Yous s
! sayleg "Come OO up."

JQ_ih pretﬁy busy dur
; : the ATS catellite,

S ’“AK?R Vﬁu Rﬂgardlng the usagﬂ of
elim . . te some of the 1L0S datsa and thea vi1l we still have 8 &nnp
an onboard reuord»r. When vill this te use\? i

capeb&liby.
| JouNs vell. they'il du2p sost of the aata 'hrough the
ATS ., you knav = yes , they can 1o that and then, of coOurse. if some-~
vave that 1ink, they cen gill dunp it
average i8 mus

pens and they dorn't
axs have, bul ,
£xylab, siuce

of course, the ground ¢

thing hnp
she orbit is eo nmuch lover.

the way theYy iV
less than Apol -
Gne more question. wrat vill be the 1ength of

SPEAKER
passes that ¢or example vadria vouid record?
YOUNG About 5 mimutes.
EPEARER mat is 8117
YOUNG Meaximun, Yes.
SPEAXIR What aboul snrough the ATE, hov long wiil they run?
YOUNG ATE you voald nernally get acqg:iition for vroughly

50 minutes.
GFTAKER Fifty minates.
fes, 1t i8 renlly good. fow there sre pome passes

ointed in the right dlyection, 80 you

apterna jg ot P

only et part of that 50 nirated. put thet is taken care of with
maneuvers every once in 8 a while., In ghort, the ATS resally {mproves
the date corlection communicat.ona Juut orders of magnitude from the

wirmaal STIR covarsge.

YOUNG
where *he Avnlxo

12
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module, and this is done for a ouple of purposes, experimant purposes,
one of vhich 18 tied {n with the = determining mome of the subtle =
 harmonies of tlLe Farth perturbations the Geodynamics Fxperiment and

" then you have this Dopplar Tracking gxperiment, vhich T cen’y explain :
 what exactly they hope to learn from that. Maybo the experinent paople
ean explain 1t. That = by the vay, the tracking {rterval begins et ‘
" about this time and ends about 34, T ehiax it e 15 hours later, vhich
© you 4o during the sleep peried of the agtronauts, sll of that is Jone
 sutomatically and the crev is asieep wost of that time. Then the. start
- of the 1Qth crev day, the Apollc does {ts deorbit maneuver end pplashes
* down vest of the Havaijan Telands - it I could have thet last slide -
~_the deorbit maneyver oggurs dovn bere southvest of Australia, on 2
pass that comes through like this. And vhen about 40 minutes later -
~ ve }and - just vest of the Havalian ohain at this pusition, And that
ends vhat essentislly is the 9 days in orvit. It is about 1.5 hours

" longer than exactly & 9-day mission. And I guess that's all I need to

. say about that one. ‘The crev will be regoverci essentially {n ths

sse manner aa the Skylab recoveries. There jan't quite the urgency

to pick them up, since they have only been in ordit 9 days veraus

B0 days on Skylab and mo forth, Recovery right take 8 1ittle different
form; I think they are going Lo bave sone press conferences onboard the
. regovery ship or gomething Alke thut, ‘

. yowws - That's not my job. Any questions?
REIM R Ve do ﬁave s fev copten.of the’alides;“They‘afq'

back there, on the tadble {f anybody vants to get one and thero are
. some updated astronaul and cosmoraut vicgraphies back there, aig0.
- Now ve'll take a fev questions lvre. Al Shepard. e T

o GHEPARD Yes, on the Lracking of the foyuz, bov much
- tracking inputs do you get from our U,5. stationt
_ _,!‘A YOUNG Ye&, ve have got = several of the U.5, stations
i have_phe‘cfband‘or passive radar coapability to track the Soyus snd -
I SHEPAﬁD' B By‘ﬁéans of updating tne Sowxz‘staﬂe vector hers or
Ao you get that piped in from - ‘ T A
o YQUKG3 H_‘ ~ We get that pipqd‘in frem Busgia at the prime =
o K SHEEARDr,‘J" ‘Compared to their REFSQ%AT'dr‘cqmpéreQ to ours?lf 7?5 ‘
' yoms © Well, they vill send us thelr vector and we will '

}f_compaxe it with our deta, In essence, they norzally wvill have much °

BRI




; "||' iR BPEAKAR

| Whist fg the Prime ground stution &h;t>vlli be uged
r NABA for AT8.61 T

- YOUNg The grouad statfont . ;
- GPEAKER . The prime groung ;cgtiqn‘tor‘A?S-G.
YoUNG

Butrago, gpain, r}ght cutside of Madrid, 7 think

there is a backup cne on TVin Italy, 1 ga Nt real convergant vith

all of thoge detalls, but iy (g 4 Spain, « | L
BPEAKFR

Wo will gey further satellire transmispiong - rets
the TV tack fiere, doesn'y {43 s - :
YOUNG Yes. Oh yes, They ioﬁd‘!x through Andover or
sorevhere out of Burope fop the gryrs caming from Rusaia, too,
dow, along thoge liries though, are
u8e onlancement process

YOu gatng to
‘ for all your TV Bturr, like vas done in the
Past? Or s it g2ing to - ‘ :

YOUNG Well, 1 don't knov,  They have done a Jug of cea
I can't really = Roy Nea) knovs, ‘
NEAL

i : Yes, they tolq Us they vere planning to use the |
local, the KASA ¢nhancement System, not the image transform syaten
that has been useq in the past, o

- YOUNG

Well, I knov that the TV out of Russia has to get
traneformed {n Burope somewhere and then it cumes ovep here an¢ 1 think
 they do something with {4 iy building &, :

NFAL That ig q tranglat jon systom rather thas an
enhancement System. That has to be translateq 80 that ye can uge {4
for U,s., or tategide diatridutioy or other nationg for that Battep,
Hb're'tulking here of enhancing the Pieture gomewhat and that vill ve
the NASA system Lhat I gather ip golng to be geqd,

YOUNG Yes, I thin that's righe,
RED{ Any more questions? oxay. ¥e vil1 take a 5.p
break ang then we vill get ba

¢k in here vith Pleh T
in-flight crew activities, ‘

END OF TRANSCRIPTION
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