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',' '. All right. Ladies and gentlelllOn',"let I s get,; atarted here ••. We are running t\ li ttle- behind. 'Our n('xt, br1efor is Ken Young who ... 11l brhf you on the miaaion profHf', the ,traje~tory. and so, forth. Ken. 'I, ".' .,.",;\,",'l., I , . :', " ~ .' ' 

. YOUNG Thank :10'1. !,U 1 t • l'm 801 I'l6 - no'" tM t ,Oene Mill toid yw aU about the Jl1h'li~m, ,\ 'n n<:t. golog 1.1) .tell you about the·' ,'. mi1J8ion. ' Really, I '14 ~oing to tlt(OS& the trajectory aide (If +,he planning and try to go t~rough very bri~fly and l~t you ~3k questions' afterwards I if tnat is ;r:cr~ efficient to do ~ t that way. Nex1.al1de please. 

First I vant. to rcfreilh &OM of yeur ~elllory about. l'OlUt CQCI!Ion definitions or terns you v.ay hear abe;.ut frequently ..,hen .... e a.re talking about traj<.>doriNl and r.al'licularly when we get into the. Soyul. terms or the vays the Russians are talkir.g ab¢ut. vOllle 'ot thens that are a 11 ttlc dift'erent. First one 1s the old standby revolution And this isn't the nolsh~vik Revolution 01' t:.C' knerican Revoluqol'l. but as you all 11.00 .... 'We measure orbits by - (lrbit count by s~¢ceasi ve crossings of th~ eon vest lon~it~de and va bave traditionally alvaye clone this in tne V.S, Since the Ea.rth is rotatinl!to the ~!Ult~ consequerlt.ly Elrt~r flO ms,ny' rt:v;c, 15 in this case for MlfP, you actua.lly -the Apollo t raVt~ls 16 inert i a.l orbi t~;. 16 t illles around the cent..er. Qf. the Earth, but since the Earth is goin[~ vith it, you loSct a rev every day. N" .... , the p.'.lssiallS \.!all their revolutions - the.yhave marked them from cnt" ascp.nding node to the next ascend1ngnooe, vhlch.in., essence is a inert,ial co',mt because Hdoesn't matter.!f the Earth Is ;rot-flting, it! s still the t.!me it takes to get. tr(':l.,' ~er~ to here and that is essentililly the S8.Qe as an inertial or'wi to()Urjt. So, consequently, therp. vi11 te SOllie cont'usion 1 '.:l Ilfrdti dl.ll'~ng the mission - discusai.:>n about .... hlch r~v you are. on. It dep~nd8 <:Ill whether you are talkin~ American or &o~lZ type rets. We call these orbit counts, but Just keep that in mind. Next slide. 
Kinll of tieii in .... it~ that is +:he l·endezvous tam .... ~ lISE', M­number. an,i this is our 'Ja.y - act'.lally it is a coo-put er type ntu:lbe~' ,that we have used for y~ar8 vxy back ~n Ge:'!tl ni ann it I ~ in essence .' an inert 1al rev c('J.nt to designat.e .... hat orbit - after ho .... Jlany inertial" "orbi ts you vill rendezvous. ThiS mission lS H of 30 nominal, vhleh . means from the time of insertion .... ~ count - the first H r.wnber is the first fip0!!.ee and then it is 29 apog~e~ later essentially - is the rendezvous rev for tn~ nominal mission an.} I've got a note he!"e and you ca.,'t ren1 it all, but since you are losing this one reV' per duy it .... 111 actually be the.- 29th Apollo revolution that H.e rf!ndezYc1Js occurs on. Nov for the al ternatcl launch opportuni tieS 'Je do an !,t of 14 or in the fifth opportunity an ~ of 13 remlezvous. These are 1-da.y rende.zvous and since :tou don't lose this one rev until,the. loth' 
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'The 'lau~cb villdo .... for the AsTP mission I the y<.!arly launch window 
. th~t. t,,'the ~a.lendar date launch timing is fairly cOOlpl1cated. 'It is . 

. tiel u~ the way ve. arl"ived at tM. tirr.e the Soyuz launch is tied in vith 
.'. thdr ."equik"f.'l1lentt for - the.SofUz requirements tor deort>lt and' .•.... " .. ," 

l&ndlng UahUng ~onstraints. l .Ahd alld. Apollo requirements tor abort ..... 
landing lighting in the North Atlantic. Ar,d by much negot.iation of ' . 

. tl't".e con8ttain~ ..... 0 have arrived at this ltiud of yearly launch Y1n-' 
do"" Of course~' right noV all plM! are ttJ launch on the 15th of 
July and tbet1me of Soyuz launch would be 12:20 CMl'. which, 1$.'. in th~ 
afternoon at about 15 :JO Moa,coY time. • eM!' is 3 OOl.1ril earlier than . 
Mosco .... t iral Md , hours . later than centraldayligM f, im~., The Soyuz,:' 
isl.f1unehed first ande.b<>ut7.5 hours later at 19:5000 the tit4t 
Apb1l6 launch CJpport.lJni t.~.' o(:curs and that .... i 11 be a.t 2 :50 central day-
light tiJ»e, in o';.her .... ords #1bout. three ()' clock Houston time, in J1.11y. 
Nov if we dori't,~t of!'on that day, .... e have four alternateoppor­
tun! ties th9tCcae approximately 23.5 hours later, su~ctuive days 
later. An·l dl.1e to the regreulon of the Soyuz; plttnt. they cOrtle about 

.. ~ minutes earliel' in the dey as this thing tl"1&1 t6 i3enott~. The 
" .. ', d$nlfi6f\nt thing I think about. this plot .is thAt it" th~ launch .... ete 

toalip into the \linter or IJOmet.h1ng. ve vil1 befollo .... lng a cw-ve 
8.l.onS l1k~ thiS t.h&t chln~ea the til'ile of'launch. Sd every day .... e 
slip trM July l~ th~ llunch Ulle .... ill chMge in t.el"ll8 of' G!li'. The 
iHation bet .... een the. tvo r<oladna the 8Me. of' CQUtu. AI BOOh a~ the 
Soyu~ .seta into orbit. then tMnga Ilrll!! fixed .ceentlally, a.nd Apollo 
gets ita opportunH/ 7. Shouts le.ttl't then 23.5 hOur. aft.et that, 
Md $0 forth. Thh little. Jump here on October 2nd l$ol,lQ to a change 
1n the So1U2. deorbit lighting contir'1i nUt for the p&tt.ieular<>rb1t 
thtt they ~t to dtorbit ~n. ThIs va$ neeessary to get U8 4 v{nler 
launch opportutli iy. 'We h1ld to ~hange th(l eonstraintta little bit 
hfr:lun you foBov thia curve on dc"lll e.n1 ve "auld getlnt6 so~e­
un.~eept.&'bl. Apollo abort l1ghti ng at tulltlona. Ntxt elide. 

O)l~. h tt't"IU of these &HerMte ItlUtI<:h opportutli ties, 1 'V~ 
put together ~hh s~ary ch~:rt. lIve got Soyuz ground ~l~pud t1Jr.e 
in holJl"s,. u'ou tM top herf!, th~h .... e sh¢v oBch Apollo oppert.uili t,y I 

this b~ing the n(~1fiAl. or CCUT$e, .... hich ~.)mes 1.5 hours into the 
Soyut ittheion. the first nOniMl ronlezvo~9 18 a 2-d&)" rende;\vOua 
Md t.hen t()'t' the alternate d!\j'I. d\.te to the tact that .... e are )it; inil of 
~~nltr.lnfd on th~ tnd by consumable! Q~}alderAtions ve cut the 
r~fl'lu.vwe down to 1 d.ay ror these alternnt.f.) da)'& to. 'Ire ean ge\. thet"~ 
tor t~ teoond opportl,mity. for eltMl'P1e. at tht: 8U~ time ve vll1 gN. 
there on the ttrst opportunl tt. Md connquontly c&n etiU hAve 2 
days or do~ked .etlvl~y. ror the tlrat three opportunitiel va do It 
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way. The fourth and titth opportunlUu the Soyuz has to land here after 6 day$ in orbit so we have sot to eut down the time that they vill st&y docked. i I won't go into the detail. ot that. ,,' I'm not lJU.re hoy JIU<.'h Diek Truly might get into the crew bctiv!tl~6 involved In these docked periods, 'but 1 d<'.ln't plan to say a lot about therl.' , Tbese are definitely different miSsion plans, activities than th~ : tirst t.hr~e .. ' or course, we don't anticipate really ever having to:, use these opportunltie&. I won't go through the reat or this because the next slide v11~ shov you the n(Dinal mission sequence. ;', ~y 1: first of all, let. me say, also, that we talk in tl;!rI\S of this being '. eo 9-d,'1)" Apoll() lIiss10n and that itt 9 dayeot the elapsed time 1n orb! t • ...... , since ve can not - the (irst day is day 1 and you end up landing on ; the start of the 10th crev day., So you lIay bear 10 days some places Md 9 others; Officially we Cllll it a 9-day mUsion.'. The Soyuz as 1 . said vill launch illto the 51.8° inclinatiotJ." ThIs l.~ about 100 to. ' 125 mUe ~ nalltiee.l mUt I.tandard insertion orb! t tor theSoyu~ :00 ":-. about the fourtb orbit nominally; they will do a corrective aaneuver to adJUBt fot whatever insertion dis~ralonl and &0 torth that they' ha.,.. bad. It'. expected that thh would be a very small maneuver. Then 't.S hours after tbfir launch at 19 :50 rNr I which 18 2: 50 our tim.e. the Apollo launches .. And, ot (!()ur se. it goes Into uaenti ally t h...' . . 8Me indination plane u the Soyu~ and the iu.ertion oTbi·t 18 81- ~y 90-I'\9.utical-mlle orlJit, vMch b lover than:,the Sltylab apogee that. " w used. The Skyh.b vas leo. . The ftX traction of the dock 1 ng aodule 11 h. the tltH bIg tuk. after the), get lntoorb1t and that begins at .bout an h¢ur ,,(tel' .lusertlon •. 'they CaD. ott aftet the end ()t the booster and turn U'Qund. ~Il dock. vitb tbt docking Module and then at 10:04 So)'Ut GET, vh!ch 11 about ~.5 houri ~tt.er Apollo lattneh. the., . I!ll",dule .,1' extracted and tbey do a -...11 ftaal)tuvt!'J' to get svay tree the SAtUl"ft 5 .. 1V8 $te.ge.1'h~n phortlt thereafter, t thlnkit 1. abOllt an hour or 80 after t~t, th& tit"Bt m&Jor Apollo maneuver!1 don. ~d this c1rllUl&1"1t ... Apollo'aorbH. at 90 nt\uti¢tl .• Ues.1'h&.t. it to enable ut to itt up the gtOllet.ry tor the rende,voo,. " ?,ben at. 13,r12 . the tlrst. maJOi" phuins .'neuv6J" ()4C\.U" and ApOllo god tntl> ~IJ\' '. dB llU C orbH thR t.' $ r,ally not. th~t. 41 rrereut (rotA the orlt t.he Soyuz ia 1n; tt'. not a lot higher ~han the Soyut orbit an~ that 18 to aoccmodat.e the nad.rial phflli ng d t,uat\on. It I eoul~ Mve tilt other slide up here. thh gl'tu you 6 gr()\lnd-tra~k Vi...., ot.tMt. vith Apoll..o ll\unch out at KOO AI t.h! So)"\1~ (l<nelt.hroUgh on tbe $tfltt. ot its Sixth ~rbit. And the Soyua it ~~y over htre Ju.t going OYer ~ui& at the t il'At' Apollo ltluMht., or ihurU t 1'.lOrr1. at. lAunch tillt the Soy\u. it out here about. 40 ..,eet. It hal &lread» pl" .. 4thlt Cape abOut 10 mlnut.a e .. rll~r. It. p&"h~1I 8oUthe •• t .'otthe C.~. a~t.u&.1l1 1 t 1'10"8 over tbfJ Orand kwa lilandt. ,Th.ll 1i the fI~lMl phasing aituat.lon e.nd H II about a 600 phaalt a.ncle. Thin th. phad fig aaneuv"r ~cur. hcre oft the tourth Apollo ,rev att.&t th.~lr4 wrn h~rt on the th1td Ap<JUo ttv. And. if1-h~J"6 1 •• plane ~h"blG 
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Eight. 

"Y01,P.iQ' For Apollo I yes; the Soyuz has 

don't. knov vhether they have any reBBOfi for that or that they heard ," 

we have un 8-~'nute vindov and they 8aid they had a lO-mdnute vindov.But. 

6f ,course. if they c1el,ay 10 minutes" t.hat sli{ls everything In 10 minutes, 
" ,<';:" \", :';., ,: 

t" 

.' SPEAKm Why Pare t.hey va.iting t.Ul ~ • 30 fortht' rende"vous7 

Are they capableo( doing it earlier? ~. 
'. ; . 

YOUNG That'. & good questil'>n, ' Let me go to the Mltt .. Ott, • 

let. rae Just cover thtt one here. ,'l'h~ aet:ond \.lay the only maJ()~ e&neuvet' 

th&t occurs, Soyut. goet1nU the rinal Ciroular orbit 'of' 2~~ xUc-.' 

lMtctll Which is aboillt 120 M'Jt '&1 .ilea. and Apollo apetlds JOost of 

" t)at d~y cheekina out the docking modult ard doing theSe unUateral .. 

~xper~nts. vhl¢b I v~n't go into. And th~n toward the endct that 

d~y ve v1~1 pl'obably have to do a small phuing correction maneuver. 

I"lkay. ,·1n &neyer to 1OU1" Clueat1on, vhy ve Are going 2 d.8Y. tl) rertdelvoua; 

thia ia a e~pI"alUe ,that ve hlld to De8o~iah vi th the }!'.lsehm' ~u~ tt" R 

cH And it • .,.nUally boUt dovn to tvo things. One 11 theirln'ietonce 

l..hfi'. the docltl~ occur ovtr their territory euah tM.t theY could .... ateh 

with real tiJl2t; tel~etry tne do¢kit.g erst.. ~rr01"tl'll\hC~ find, let.,'., 8~t, 

let. me U:tl> this thing right nov, it 18 a littlo caepl1c8ted &.n1Ya)'. 

00 to th~ n~xt ellde. 
' , 

1 can 8hOv f¢u the ground track 1ft the n~xt, oue. ,It t.urn. out thQt 

thtlr r~".¢nl~ t.o get docke1 over their territory kind of ~OI\rl1ct6 

vi th cur no~l plAnning tor tend<1zvoua beCQ1.l111t!! 1t 18 • Ye lUt~ t.> dock 

over our terti t.ory h vMt it Mount! to. And Mre it ."hert tbe doCk" 

ing w111 oocut &a YQU ~&n, .~e it.':3 on orbi ts that are ru.U>, n.ot {deal 

free 0'.)1' netvork Ihndpoint of being good tracking orblU and t.hey vMted 

to dock even earUer I they vented to dock on - l.1ke a rev that C~ 

through here tV\.» or thr •• revs ., .. l1tr, but. ye ptuhecl t.h_ .c.ril toY_rtl 

thf vest Md ccaJ;lrOlSh~(i on dock! ng on t.h1. tev, and ,thll1 11 equlvalont 

to thtl 14t.h Apollo rtV here. or C'OW'It. in thbcau, thh. it 11 the 
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29th, but once ve got that settled we planned a 14th orb! trendezvous •• 
. and then it turned out that they didn't want to do their circularization 
maneuver on the first day like on about their sixth orbil as we origi­

',' " nally planned. ," They preferred to do it in the tradi tional pla('e they"". 
always do it and that is their 17th orM t and we did not want them > , ' 
doing it right in the middle of our fin~' rendezvous maneuverb, which is 
what wuld happen if' we -.rere to go M of 14 here. ' So the solutt::>n was 
to add a whole day to the whole thing and let them circularize the 14th 
rev. which occurs right down in this territory and then a day later 
when we come back throllgh this same rev we finish the run, renriezvous I 

~d dock. And now in the other alternate days as said, we drop b~~k 
to the 14th rev solution because they have alrea.dy Circularized, of '" ',', ,',. 

SPEAKER' . That doesn't sound like a wlj;)le lot of negotiation 
. That sounds like 'lore are doing pretty much what they wanted. f 

, " 
" 

YOUNG' eWell,' it vas a pretty valid req'.lirement for thmn ' 
to 'be over there to teletleter for the docking. ' And lilr.e 1 said, 

, they vould have preferred it over these stations and. .... e backed them 
off to the edge or their¢ov~rage, so that MUch Of it vas negotiation 
and ve really couldn't argue, especially when ve found that ve v"re· 
going to use the ATS se.t~11ite, A~S-6 satellite, and ve get coverage 
over this ..,hole tilde of tht' FArt.h from like right in here 811 the .... ay 
over her~, so our telemetry is satisfied by that. Now the other 
compromise that ve felt like they had good reasons for syst~~vls~, 
or fot some reason toallov them to go ahead and do thei~ man~uver 
on Ule 17th orb! t r,.ther than torce theta back to a kin'l of anovp.l 
approach to ci reularizing on their first day. t frankly thS n.~ they 
'o'ant a dey to cher:k out their onboe.rd systP.DIB before, they do any 
m'\Jor maneuver! 18 vhat it really Ml¢'lntl ~O. 'We relent~d on thlt, too. SFEAroER txcuse at-. t noticed the grOUnd el&psed tililt .Uva,ys 
r~rcrl to SOYU' launch. 18 thAt the vay it's going to be in the 
miSSion? 

Yes. 

SPF~R rh~y ~re going \~ date the clocks ~n the Apollo 
to m~teh the ground elapse of th~ SOrJ£? 

YOUNG That t 8 right. vi th tM Uct!l\t.hm r'J( ',he first 8 
bouro after Apollo launch ve yil1 be ~~rklng in A,~llo Gf~'. Th~n 
you vil1 svitch ba~k to Soyuz GET an~ then tor th~ d~orblt of tho 
ApOllo ve tvitch back to a time ttaD deorbit. PET thfy call il. 
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',J;, ,. 

YOUNG i: it • s not ga,s t but it get s a b1 t conful! i ng. . It. IS 

really handier to vorli'. in Soyuz GET, since it's the first one launched .. 

. 8lld ve did e. similar thl ng for Skylab. 

'~ . 

,.'.' 
"'"r' 

... REIM 

REED 

. . 
" ~ , 

What happens if for some reason they have no e1re? 

SPEAKER Do you have &. mission rule Boout that I Is there 

.. 8llything th~t lays no or yes. or vhM.? 

YOUNG We have & rule traJectoryviSe tMt says vh&t .... '! 

are suppOaed to do. \{hat U not selt le,} th&t I ~n()v or it hoy the 

tvo aide ...... Ul decide, >·ou koo''', vhether it. is viae t.Qcontln1jl:~, 

beCBU&e ob·t1ously they have had SOme kind cf probler.. . Because theY 

hl\ve continued - 6!e, they MY miss the 17th orbit. but they h&.ve ~ 

backup, they have plans to do it. on Ute 18th and/or the 19th 1t \;hey 

'\t't int<. lOme kind or ground. corltrol problelil. So if' they JU8t flAt 

can't do their maneuver. that Indh'!Rte8 that they have got A rul 

serious pl'opulUon 'Pt"oble1n, probably. Ant} probably the rule 18 to 

go ahead and. rendezvoue because th~y might not. 'be able to df!orH \., 

So I think the rule vould be to Just. continue. It ..... culd Iftean ~ bit. 

~ ney b1g pI. '\sing maneuver but 1 t rel'llly .. uuld not. chMge the test 

of th~ rendetvou& p~rtlcul~rly. Any other ~u~.tlon. on thie? 

SPEAKER wVet whiCh country ~11l the flret televiaed 

hMd!ohAlte take plllce? J ree.d dOIl'l(>t.hlng about.. Spah. i8 tMt eorteet. Y 

YOVWl ! t.hink • Dick can 1'>U an!v~r that.? I've got the 

liJle or 1 there, of the htt.ndflhMt. but I \lor. I t recall euotly ... ~r. it. 

it over the tarth. 

l've ~ot, the t.ime too but I don't,. •.• 

• 
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I think It'a probably on this 
Madrid, you are probably right about Spain. : I"", ... 

don't knov. Since it is centrnl daylight time, which is roughly just'. 

a fev loinutes after our launch time so it's in the afternooH, 2 days,;: 

after launch, so it probably is this next rev •. Let me go ahead and 

f1 nish vt th the fina.l rendezyous sequence unless you have some real <, 

: questions, I van't get into detail of vhat each one of these maneuvers 

doetl. It is the Skylab rendt!zvous sequence.: First here on the start :: 

of the third day you do the NC-2 maneuver, .... hich is the final phasing 

maneUVer in effect that just lovers the Apollo apogee dovn 20 miles . 

beloy the Soyuz orbit, and sets up the final ph!l.sing for the Nee and .... 

the NSR couples, pair of maneuvers, these t .... o, vhich set up the final' 

exact phasing situation for the coeJHptic orbit vith the Apollo 10 

miles beloy the Soyuz orbit, and in a circula.r cocentrlc orbit. Then. 

about an hour after that NSR maneuver - By the .... ay t all three of these 

are SPS maneuvers; they're pretty small like 20 to 30 feet per s£con1 . 

in that .... hich is about a second or less than eo second SPS burn, about 

an hour aftElT thia one in the terminal pnl\se in' '. rcept ml1neuver OCCW"S, 

.... hich Is oyer hel"e a8 .... e go dovn through Australia. And then about 

30 minutes later after a couple of midcourse correction ma.neuvers ..,1 th 

the ReS, the braking begins at a range of abouj 1 mile, very limilar 

to the rotylab 6etup. And by thts time here, the Apollo should be 

stationkeeping right behind the 5oy1.l1. I My btlhlnd because the 

Soyuz. 1e t.raveling back .... ards and the ApOllo .... i 11 cOI'I2e up M(l go 

around to get into position rer th.e docking, And they have to per­

tom eome attitude roll l118.lie'.lVers by both vehicles in this tiMe frMe, 

.'.lch that th18 Al'S satellite can te acquired by AJX>llb' s antenna. 

And, then they dock here at .... I:! Calle over the Rueaian ground sttitions. 

And after' that - that ooour8 tit this Grr, GET 1':1 lorry - after thnt 

tMy do the ere", transfer and +,h" f'irst gl"eeting it nt, this tiJle, then 

the Apollo eal!im~ntlel" and t he docking modUle pilot gO into t.he Goyur. 

Ii. tey minutes llltt'l' and then they return about an h6ur Bnde. halt 

later to Apollo. Then the next day is totaliy a Juinl activltio$ 

ere.., tr&.nster day. and DiCK TrUlY v111 tell you 80m+:) or thos~ de tr,Ue.. 

Ntxt slide plea$~. 

The fifth d~y is pretty ..,ell tak~n up by Joint expetiment8 ur 

Joint ttsla ~h~t involve trAjectory ~AneuYers. T~ tlrat one c~n 

when ve do the first undoeklng at 95 hour. ~d q2 minutet. tf' t can 

h&ve the othor slide pl~ale. this 18 to atart the tOlar ~cllpst, 

&rtifict.l.l 8¢hr p.olip$t. eXp"r1Ift~fit, \lhleh 1t a JOint experlMht.. 

H begins ... I'm traveling thh VfIJ.Y . i th the tv:) arseectart. (locked and 

or'ient.ed such tht\t the engine bell of dH? ApOllo poinU at the aunUne 

and as you C¢D& to sunrise th~y are ~n thit pO$itlon, vhloh 11 

eaaentll\ 11y still an in"ple.n(!, it. 1. tl1Shtly yaved Ollt 'btC8UIt! t.he 

poAHion ot' the ~ln 18 dtshtlyout t)t the pl!\no - And the idea is 

7 
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'.',' ::~'.{ \,7/,' ' .• , . 

...•.. about 8 minute and 8 half after I or a minute 4l1d 15 secods 

:'.', sunrise on the vehicles the A-;.cllo undocktj and br.d;.s off 1n 

. tion')! the SUn such thl:t.t the Bha~ov of Apollo stays on t~e So)'U't 

:4otiulc and covers the vind()if', An(\ shortly aite!' the undoc1~lngt \lhich, ." 

ot course, gets a small ,lelta. V frcn the ur'.ducldng sprl~ or unlatching, ' .••.••. 

the J\pnllo does r. couple of short UJJ'6tS vi th th" RCS to JIOve it e.\lny : '. 

rrem the Soyuz -:-ut to a distance or approx1~"te1y 220 meters. Dul'1ng 

> ' ."hi ch timt" the t.'.10 spAcecre.ft are approac~\1 ng the Earth term! na tor, 

I. ' ,sunrise ovel' the Earth. and the Soyuz. vU~ taKe coronal ;.~otography 

", -,. a..roun1 thi s she.do\l, " In other ."ords, the S>.lfl ."ill be obscured by the 

Apollo and they • ... 111 take photography of.~ h~ corona. Ind then once 

that fa ccap1 eted Ap?llo tltop, its motton a\lay by thrustif16 be.~lr. ,. 

tovard the Soyuz &lld e. fe." minlltes later, roughly 5 or 10 minut.es 

laler \1111 redocK vi th the - rcappro!lch the S<'lyuz C\Od do the Becon'~ 

dl')cking •...• And this o~cond doddng occurs here at 96:20, .0' you eM 

see the tat&l time they fir( undocked \8 r~~ghly 30 ~in~~'s. And the 

seccn·i docldng is 8. test docKing to let the Soyuz be the acti'll'! r:ocking 

ayst.e"lI andthrov the latc-hes, capture 1at ches, and SO forth an1 that 

als~ ..,111 occur vHh!n the tele:llctry of :h~ Ruuiar. ~r~l'j'i st'ltioM. 

'Then a\.out &. rev If\te~ thfi: •. ",(>11, it's a.l.m¢st, H's rf&11y two revs 

~nter - the final undoddng occurS &11d. tMn shortly aft"!!r that "'P. go 

int.o the lJUrtwiolct absorption e.xperlmeat. which IHvolvet q,'.1ite 11 fev 

:Dllneuvera M!\ takes awut 3,~ hours to ccnplHe. tr! cO'lld have the 

t.lther ,Ude up hue, I could briefly describe the UVA '!'~1'JeMe. 

Thh is a time lih4! relflt ive to ';..ho! SoYHt Gm' ant} it alao t:.hOV9 on 

here ·_hc orb1tal travel arounri. meuuted fred the eqlJstor 0 and 260, 

36() I'm aorry. The t'xperiment require. tbet date. be tuen ad the 

vehioles cro88 near the cqul\'l,:or. MI\¥ the - btd"veen th.,. 200 taU tude 

Hnes. 1 'taaure they I)tcbe.bly d1lcullse1. this Iftornir.g v\lf.t the WA 

experiment ill, It 18 the reflection of alight eO:lrce· frm AfX)llo 

ont'.> t.~e Soyuz mil'tottl, 8.":'\d it e~. ba.ck And 1s g4th.!-nd \n b, Apollo 

to 8tu~y t.h~ \11 travlclet aQ1\or"t.ion or ~.he upper atl!l~.l:'~'re. An'.f\lflY 

th~ dcs1 te 11 to get. data both tn the phne ot' t ~d veMeleo Hlld out. 

ot' plane and 8<' the first tv:) llHlnt'.lVer aeq\leneea 14 b ~~t O'J"-ot"-ple.no 
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date. au it crosse. the equ&tor and then come. back into plane. These 

&T~ by t.h~ 'tI(\'1. thUG fl.re very small lA&htuvert. like ·.Hlthfl"Or .. ".root­

pet-second type of maneuveri to 'Qh1e~. theae range. and gt~8 b~ck 

in plln". abtionkeepe ul'ltil prior to the next dArk-ne" petil')(\, tMn 

.~. 

'.',' ::~'.{ \,7/,' ' .• , . 

...•.. about 8 minute and 8 half after I or a minute 4l1d 15 secods 

:'.', sunrise on the vehicles the A-;.cllo undocktj and br.d;.s off 1n 

. tion')! the SUn such thl:t.t the Bha~ov of Apollo stays on t~e So)'U't 

:4otiulc and covers the vind()if', An(\ shortly aite!' the undoc1~lngt \lhich, ." 

ot course, gets a small ,lelta. V frcn the ur'.ducldng sprl~ or unlatching, ' .••.••. 

the J\pnllo does r. couple of short UJJ'6tS vi th th" RCS to JIOve it e.\lny : '. 

rrem the Soyuz -:-ut to a distance or approx1~"te1y 220 meters. Dul'1ng 

> ' ."hi ch timt" the t.'.10 spAcecre.ft are approac~\1 ng the Earth term! na tor, 

I. ' ,sunrise ovel' the Earth. and the Soyuz. vU~ taKe coronal ;.~otography 

", -,. a..roun1 thi s she.do\l, " In other ."ords, the S>.lfl ."ill be obscured by the 

Apollo and they • ... 111 take photography of.~ h~ corona. Ind then once 

that fa ccap1 eted Ap?llo tltop, its motton a\lay by thrustif16 be.~lr. ,. 

tovard the Soyuz &lld e. fe." minlltes later, roughly 5 or 10 minut.es 

laler \1111 redocK vi th the - rcappro!lch the S<'lyuz C\Od do the Becon'~ 

dl')cking •...• And this o~cond doddng occurs here at 96:20, .0' you eM 

see the tat&l time they fir( undocked \8 r~~ghly 30 ~in~~'s. And the 

seccn·i docldng is 8. test docKing to let the Soyuz be the acti'll'! r:ocking 

ayst.e"lI andthrov the latc-hes, capture 1at ches, and SO forth an1 that 

als~ ..,111 occur vHh!n the tele:llctry of :h~ Ruuiar. ~r~l'j'i st'ltioM. 

'Then a\.out &. rev If\te~ thfi: •. ",(>11, it's a.l.m¢st, H's rf&11y two revs 

~nter - the final undoddng occurS &11d. tMn shortly aft"!!r that "'P. go 

int.o the lJUrtwiolct absorption e.xperlmeat. which IHvolvet q,'.1ite 11 fev 

:Dllneuvera M!\ takes awut 3,~ hours to ccnplHe. tr! cO'lld have the 

t.lther ,Ude up hue, I could briefly describe the UVA '!'~1'JeMe. 

Thh is a time lih4! relflt ive to ';..ho! SoYHt Gm' ant} it alao t:.hOV9 on 

here ·_hc orb1tal travel arounri. meuuted fred the eqlJstor 0 and 260, 

36() I'm aorry. The t'xperiment require. tbet date. be tuen ad the 

vehioles cro88 near the cqul\'l,:or. MI\¥ the - btd"veen th.,. 200 taU tude 

Hnes. 1 'taaure they I)tcbe.bly d1lcullse1. this Iftornir.g v\lf.t the WA 

experiment ill, It 18 the reflection of alight eO:lrce· frm AfX)llo 

ont'.> t.~e Soyuz mil'tottl, 8.":'\d it e~. ba.ck And 1s g4th.!-nd \n b, Apollo 

to 8tu~y t.h~ \11 travlclet aQ1\or"t.ion or ~.he upper atl!l~.l:'~'re. An'.f\lflY 

th~ dcs1 te 11 to get. data both tn the phne ot' t ~d veMeleo Hlld out. 

ot' plane and 8<' the first tv:) llHlnt'.lVer aeq\leneea 14 b ~~t O'J"-ot"-ple.no 

dl\tq, at different rt\ngel, So the u'ldo~k\ng or-our •• t.he tvo vehicles 

st!l.t.ionkcep .. the "p'-,llo I\htloMecps t\ fe\l raet..el"D &.vn..;', &.bout ,0 ltIt't~rs 

avaj', tron. the So)'Ut Md then lI\ft.r.e'Jvertl out, of plane 150 tnp.ter& to t.h~ 

I()uth Md duri~ thh 5 01' 6 minut~s of tlmt. it shoots thiA light 

beM to the reflectora on t~e Go:ru M~ glt.thel'l tM data as they etou 

ne~r the equat~r. Then it comes bAck into plane ~d .tstlo~eep9 again, 

during the d~yllght reriod here until the next dar~ne •• period, ana 

then abneuvetl toward the north 6ut ot plane to 500 a~~er8. t~e. 

date. au it crosse. the equ&tor and then come. back into plane. These 

&T~ by t.h~ 'tI(\'1. thUG fl.re very small lA&htuvert. like ·.Hlthfl"Or .. ".root­

pet-second type of maneuveri to 'Qh1e~. theae range. and gt~8 b~ck 

in plln". abtionkeepe ul'ltil prior to the next dArk-ne" petil')(\, tMn 

.~. 



'" 

requirement to separate Soyuz for the final time. 
80yt17. will take cvme photography, motion pil!ture ph"tography, of the 

, Apollo as it turns around, and it does a 360°" pi tch to photograph 1 t. 
And then the last lf~A data take is a 1000-~et~r range, in-plane data 
take. '!' ' " ".' , 

If I could have the next :llide there anj show the reint ive motior. 
of the two vehicles during that perioli.' Tr.cy Me it.iti ally the Apollo 
this is 1n the direction of motion. Apollo 1s statlonkee~ing about . 
50 meters out in front of the Soyuz and th~ Apollo thrusts down ~ real 
small mllneuver and does n 3600 li~ tch right in hel'e about 8 m! nut-eli " 

. after that, or 5 to 8 0' ',utes aftet tMt I t:-te Soyuz takeft the photog-
raphy and thp.n Apollo ma.xc:i Ilnother small, roughl:t a hfllf-&-~ter- '" ' 
~r-second burn that puts it 1n e. reillti'te Ilotion BtJ that fl.b¢tlt. :jO ;." 
m! nutes later it. crosses above the Soyu ~ f1t about lOOO-<neter range here. 
These are meters scale. And during U".'l.t tim!' itsh¢ota th'!light 

, source down at the reflector that is ()n top of the Soi".Jz, f\nd they make 
the final data colle..:Uon. '!'hie Ma.neIJVer also serves as l\ f1n/\1· 
separation maneUver 'between th~ t .... Cl v'?hil!les. In ~s~enee, 1 t puts the 
Apollo a little bit abovt' I but rna-lnll' it Just be~ins to tall bt'hind, 
it tal h behirld tht' Soyuz at nbout. I think \ t. is about 5 miles s,.et 
ot'bj t l'rcn then on. So the r.('xt. day the two vehicl,""s essentia.11YA.re 
conduct1n~ uni1atp.ral attiviths. 1 think tllere U a prClu cOllf('renee 
that next day, by the .... ay. in-orbit pres9 eonferenc~. N~xt elide 
pleue. 

'I'he Ge'lenth de.y, beg! t.nlng th~ seventh crew day after 6 days In 
orb 1 t the Soyuz p~t't'onu i U 16nd - deorhi t and landing seQ.uence 
e.nd h.nQ~ Just. northeast of the launah Ii teo. It'; can ho.vethe gtounq 
track here. 1 \l'lll aho.., you ~nentldly .... het~ that oceUrf. 'the Soyuz 
dE'orbl t tMn(tuver ~cllrs righ\. in t~re Just tut th~:I get to tht:! Asc(.'ocion 
tr&C!k1ng tone. It in theert"tically pouible thel As~eMion c(.'UH t.r~ck 
theB wi t.h 11 paSSive rit.da.r. but there- is n() plM to '.10 tllnt. that 1 
MO .... of. The Apo\lc will be trailinR by about 150 to 200 Mil~~ behind 
at this til'!le Md. th~n the .1o)'\l1!. goee; Of. in A.nd 1ard~ het'e In l0\tMhaUn 
at abollt 70 ea.et. 50 nMth. Tht"ir lClutteh site is right t.ere otf the 
Arf\l r~1'l at tl.b¢ut 46 north an" 63 Mst. And that. ("~p.ltH.l)f: their 
misSion. of CQurtl~. Then the t'!i~Mh t\T\(\ nlnth day&. Apollo continue'! 
W'lilM,eral exper1~nt$. thQ most sl~nlriclU\t t.l'I\J~ctorYVise of ..,h\ch 
h the Doppler - !-lA-OOy Doppler 'l'rM~ing ~~p(!rh!'\ent. This 1$ dOM 
1n ~onJunct\on 'W'lth Jet.thoning tI".e doc'itint modIJl~. vhl~h }uta to b~ 
gc.'tten rir\ of before t.he lflnd,lng. de('l'fblt, to t t fj~~ur:j th(! d"lybefore 
deorbH. And 'W'hl\t hsppentl here h ve JeltiA¢n the d<i¢~ing 'It.Cldull.l. a 
rev minutee later the Apollo makes e. ~&11 SPS burn or about 2V r~et 
}:It'r' e9coI'Id. to t!lo'le about. ,)00 kllawt.etl av,*, treG the rl'X'king !"In.lull'! 
&tid tMn il. 110\l's e-u~n\.{e.tly an equU oppo_l tt MM1.lVer to 8lo(l thilt 
ael\t\ratlon Md. sit ~t. roujJhly 300 kllomettrl dhtinee (Qr the n~xl 
18 h,::,ur' 8 • Md tlw vhf on tne Apollo h \.lle.l to t.nek the tWl'lbHlig .locking 
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C-band only. Cr CO'dse t they havp. 6. t.ransI,":)nder that they are tracking vi th and, of -::ourse, all they get is vhen they pass over Russia t 80 their traci<illg is limited to that one part of the geom~try. But ve, as you probably knov, ve Just conducted a t~ac~ing . .. xperiment vi th them 011 Soyuz 16, .... hich vas very successful and shovs ti1at each Bide, believe it or not, can determine orhi.tA very yell. Mark. 

BL()OM Forgive me if this vas asked vhile I vas O'...lt, but -vhen th~ Soviets performed their deorbit burn JC'u $l\id that the . American spaC'l!crart lI"u1d be 200 lIliles behin'!. 

YOlr.iG I thin.\( it is %"Ju.>t~ly?OO milel$, 

8PtAKER 1 !\saume that they eVNltually catch up. Is th~~ My cha.nce that they vill nee them', '''''ill they overtly them? 

YOtmG No. We looked at tMt Me! #\4 p"Jon a$ the Soyuz does its ~aneuver it's "do svlde.ni:f~I!. iVa g~JM. \ole lc.okerl at even lookl~ fran the Apollo .I1t their deorbit lIlM(?1lV~r. but 200 miles rnrq~e 19 Juat beyond flny aeeable - you Mont see 8 apQCK is vhat it 8ZnOunh to. 

SPtAKf}: 

YOU'NI1 At 11ft .. otr? It is OVer the mld-AtlAt.tic:, about 40 'Io"eot And I\bc'Jt 50 north. It ~'.t1D already passed th& Capo or about 10 minutes &e.rli~t. It vill be .. it camu ttl about 200 !lUes southea.st. of Cape KetHledy, Ct\J~ Ct\,n~vert\l' Md PBUes righi, over the I)rand BIlhl\m& %elands is th~ ciMest lipPl'¢f\Ch. Mark 9l00l!l. 

8LOO~ At ~hllt pef n1. cal') the Apollo ~,ftronn.lJt8 bl'gin to hlk to \.ht Hoyuz f\i\t.rorl~uts? 

SPEAr.l~ Ok~y. that is a good question. I forgot. In my hAste to go thro'Jgh the r~n(l~zvous ~,here is Il vhf tMg1t1g de\'ite between the tv v • of cou:u, ard it 16 epeC'''rl\ted ~t 1 be-lteve .. at. 150 kilo .. mHers. 'but they ~:t~ct to reo'lll), \fOrk futther out than that. But ve st!1rt doing tl"Acldng ... 1t.h it. lrl\ck1ng or the SoYU1. right after the ~C-2 IMnellver "hen they are roughly 100 miles t\p6tt. 

SP!::AI(ll1 h thAt the only vfi'/ thttt they ~A,n hUt to eAch othor or eM it be looped through the grOlUnd and back upvrU'\hP 
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~':,1!\ ' ' " ~~rough the ground'S oon,~,rol' 
spEAKl.R :' So theoreticallY, the cosmonauts could toe 

to tne fl,strone.\.lt s at le.unch. 

If·' 

That is llos 'lible.- ! .ion' t kno'" ..,hat 
: !,' 

, : SPE~~ER 
~o, no 1 Just ::oeent t1-:,~:' the - it. La 

, 'i' _ '.', ' I ~ :. ': 

it's kind of unl.n.ely other than ,,' 
like th~~ becbUse you kno'" the ~rev 
Any ~orf' Q.uestions ' ': ' 

, ' 

YOUNG ·{ee. 1 thlnlt 
e~il'g "Come on up." or something 
iD pr~tty busY durin~countdovn. 

"'<.AJ(£R ' Regarding the "s",,- of the ATS .".ni te, this vlll 
eU" ,,'.to 80". of the LOS dot. ani the.1 vlll .... still have .du .. p " 
oape.bili ty, an oo1>oard reoor,ler, \lMr, vlll thiB be " •• d~ 

,',,' ", 

yOUNv ~ell, they'll duoP ao.t of the data through ,h, 
ATS, you • M" _ y ... 'MY eM 1, H,.t ""d then, of 00'11' S., if 80"'­

th\r,g h,,~pent and theY dor,' t I<\v< thOt lhll<, theY con acill d""p it 
,he wy thOY "1 v""' hOY', but, o! o our .', the ground coverage Is l\IU<h 
leU th~ A{l'Ol _ f;ltyle.'b t since ".he orbit 1s ~o much lo· ... cr. 

SP&AK~ Q<~ "Or. ~u •• tlon, wrAt .111 be the length of 

pas8f:
8 

that for ex.~ple ~.aArlu ,,-.)11id recof'l~ 

yotnW 

YOUNG 
$0 minut tS. 

1oU1l~ 10" It \$ ,c.ll Y good. Nov \ her. ar. 00'" p ..... 
."... 1.hO A"" HO 6ntor,no !, r,'" to I ntod in ,he right d lreet! on, 00 t

oU 

only ~.t. I"',t of that. 50 mlmt... 1'1\ thl-I u tut. eat. of vltll 
.......... ovor1 cn .. In s while, In thort, the ~TS r .. lly imp'o," 
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*>dulllt, Inti ~hh 11 400t fQr It. gO'Jpl' 9( pw'pottl. 4Xporlilltnt p.arpoJU. 

ont of vhSo~ 18 \ltd ~n '11 t.b tM • 4.~ ... lnlna ~~t tbo l\lt/t,le 

h"'''Qnlol of tl., IIrtn pert.'ub,Uoo, \~ Qo04YNtJllel t}(pel'ilMnt ,n" 

tben you bave tbl.Dopp~.r Trackl", ~ptrl.entt whl~b J ~&n.\ explain 

what ex.otl), th.), blJ)4 to 'tvn trQtlt, t.b~t; •. Kaybo tn. uporhwnt ptopl. 

can txplalp it. Th4t. bf \he ~, \ht track!", i&torval btlln. It 
abOut thi. ~~. and .~. _bout 14, J \bt~ It i. l~ hour. later. vntcb 

you do <\urina ~b. Ilotp period of t.nt utroMuia, .. U· Qr that h 40,", 

e.ut<IUUcaU)' MIS t.nt erev 11 aj;dtep .lIIOtt or Ul.\t U... TMQ tbt, §tart. 

Qt the 10th crt.., 4aYt tbe A~~lo 400. tt, ~.or~1t aantuver an~ aplaoh •• 

dovn v~.t of th, Ba~lt.n,J~lan4' • it I ~Q~ld have that last ,llde • 

the. de()r~i to aanwve, Qoeurl ~()vn bert aouthvtlt. ot Au,ltdl, t on " 

paU that. Cqt" Ul.rov.gh Uke thh. AM t,hen .:t>Q\lt. ~O a1nl.1ttl lahr 

w lMd .. Juat. vtlt or t.he Ha'llaUan Qh&tn at lhh pv~1tton. And t.h4\ 

ends vn.t ••• enttally 1e tbe 9 dayt in or~1~. 1\ i. ab~t 1.' houri 

lon8Qr than ex~ctl)' a 9-4a~ al.,lon. And I gue •• th8t'. all I need to 

lay a'bout. that. one. 'n,e Ql"I'II ... iU be reO()VerCl .uenth.lly in the 

IMe -..nner as "he Sltyla~ recoverte.. There itn It '1'J1 te t.he urgenci 

to p!ck tn. up. ,inc. they have only 'been In arM t 9 <1&)" v~rsu. 

&) days on pkylab anl1 to !vrth. Recovery Rtght. alte a H~tl • .Jifftrent 

torsi I t.hlnk they are 8Qlng to bave lOae prel' c~\t,renc., onboard t~. 

reCQvery ship or toa.thlna~lke th~~. 

'. SPEAK~ ... 

REIM We do r~ve \ tev copi.a ot t~"lldes. They are 

~c~ then. on the table if. anyb~' van\lt to get. one and thete art 

~ up;1a.te 1i astronant, and ao.,.ar.Q'..lt bl"~enpMea oack there. al&Q. 

No ...... e'll take a rev que.U('Ina ~ ... ,'re. Al ~hept.U'd. 

SHEPARD Yef-. on the t rac).i ng ot t.t.e Rc)'1lZ I ~ ..... In!!;! 11 

tracking iop.>ts do J01l get. trOCl Ol.lr P.S. et&.t}ont 

. YOlT~ii 't~& • ... e hElve ,Qt • several. of ~h' U. O. Qtat.iona 

have tM C-ba.nd or paulve radar cllpabUl ty to track ."he SOY\l:' I!I.I1d .. 

SHEPARD By JIlean& of up-..a.t ing the Sol'lI ,ta.te vf;lct!)r hCH'~ or 

,.do )'O'j get. that pipet! 1n tr~ -

SHEPARD 

We get. t.Mt piped in freft R>.usia at the prime .. 

Co:npared to thtir REF~Tor cCfllpa.I·e,~ to Q'lra?' 

. , YOUNG \olell. they ... ill send us, their vp.ctor anj wt vlll .•. ' ; .' 

caapare it ... ith our (iata. In essence, they nOl'Mlly ... ill h!\ve lI'<lch· , 
; ~ " 
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SPIAXIR ~t it the p~~ 8r~d .t~tlQft th.t v111 bt u.,~ 
~)' NABA tor A'rS-6 t 

The Irou~d .~_tlon' 
The prl •• ground ,tatlon tor ATS-6. 

YOVNQ autraao. Sp.1n, rlght outeld. of M4drld. I thlr~ 
t~'f. II • 'backup Qnf' on TV in ltd),. I 'II Mt rtu conver •• n\. vi tb 
all ~t \hO., 4et.l1~. b~~ 1t 1e 1n Spain. 

8PEAK.~ We will set further aat,111to tran~1 •• 1on •• Le~~ 
the TV ba~c litre, dO.in't itt 

lOVNG Ye8. Oh )'~$. Thoy •• n4 1\ throush Andover or 
'9~wh.re out ot Europe for the sturt ~omina fro. ~.ata, too. SP!,Al(ER Now. &lOlii tho .. 11n .. thQUCh. e.re )"Ou iQing to 
u ... nt\e.n~_.nt prcwou tor lill your TV ,t.\ltt't 1 U~e va. dOM In \ be 
pnt' Or it it ~-:)lna to -

~OVNQ Well. 1 don't Anov. The), have done a l~t of ... 1 Ct(I't really - Ro), Neal knows. 
Nr~ Yes, they told us they vere planning to use the 

local, the NASA ~u'\ha.nce.ent ,),stem, not tho UULge ~nn&tora ,)Oat.toll 
that bal be,n used tn the pa~t. . 

YOUNG Vell t 1 knQv tb~t the TV out of ~J,sl' has to get 
~ranef()med 1n !>.trope ao=e' ... hero and ~hen i t C\l!l~' over heN u.<1 1 think 
they do so.ethina with it In buildtng B. 

NEAL That is & tr'&.n81at.1on syatCllA rAther ttutn 1\0 
enhanc~men·. '),Item. That. has t.o be tl"lUlslated 110 tMt 'oI1l Ntn use it. 
ror u. ~. or stat.edde dhtrib~tton Qr ('Uu~r Miions tor that ~a.tUr. 
Ve 1:'0 talking here of enhancing the pictllre 81}~vhat M1 t.hat ",ill be 
the NASA systelll that! gather is going to bt',\sed. 

,(OVNG 

Rtn~ Any more ~uest1one? Okay- V~ 101111 take a S~!nute 
break &.nJ. then .... e ,,'111 get back ~n here .... i th Did. 'i'ruly on t.ne in-rljght erev activities. 

END OF ~~SCRIPTrON 
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