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J.YJemorandum 
: In 1ht attaobe4 

IAJA Mlnnt4 lpeoeoratt Conte� 

IMTIII .l\lne 13, l� 
�-�·T-931. 

I really bl .. w !t at th•"' JuM 5 Apollo :!poeeora:l't Boftll!lre COn1'1guratton 
COM!'Ol Beer<! llll!eting, Althou�ll dozens ot rather minor chllnl!"l we� 
approve<�, the one I ....,. . most concertl'>d abol.lt wun' t even db�ueeed and I 
compl,.tel,y fcl'gct It, This ���emo 1• to 1nfo!'lll you that 11e are nov d.,.. 
peratal,r try!lljj to Include � capobll!ty ln the t.M OOIIIP\Itel' proara111 tr"f a 
lunar lAnding l'llght In llovflml>ttr ••'lien Jub•t>ntiaU;v 1JIIVI'OV .. d••o•nt 
�bol't tol'totlng •ntl proo�dul'<'l, C\lrn1t1y th<' US 1tte�M •bort proarallll 
tlll'�t th• avce�·roort to !n•�t•.lon conJI tl.,na wnloll in not ontll'tl1 
fiCOUl"'t�, '!'hie "it too�"UM t.M IIW">r� scrht•tl��tctl aqu•tlona required to 
do th� Job right .,.,.,,., too oompllcs�d. to get !n the JII"O!!HJII tor the G 
million an<t we eettled r�r """"' srrroi!mtion• th4! oftl3 do a pretty 
geod "ob, Unfortunately, !f vc hnv� • d�•o�nt ftbort th1s mak�• lt 
heee•oftry to trim the tnr."rt!on eo�lttton• telo4 on r,rcund tar�ttnc. 
'l'h11 ta the &o•c•lk•! "t,·�•�" I\"JJn�<twr y<lll1YI> he41'! ao l!a!Oh about vll!cn 
•Hh•l' thu Uol s:>:r cni!UMr.·l 1110a>ll" I!IUo� �XhCU'" •hCirtly •ft.zo I.M tiiDt:rt1on 
Into ot'bt t. lt h � t!II'O�:t pt<lc�.l�.- "'"' th., �rl.lfTI\'11 �hltnu Jli"OJ)Oitd Y!ll 
tllllllMt<t ib he .. a, P\·rt�"TI!Ir'l""( ro.r Abl"tft \11 ... in :p/'llftl"'d deac•nt 
(that io, dt .. r l'O! + 1<) m!nut-.�J H !o ncc�JM.ry !or t•�e Ill ttl "xocuttl 
a ptuu1np �mneuver ftpp:roxll!!dtf!ly ono·-nnlJ' rov af'te:r 1n•e::ot1on to oet up 
th� proper rendetvou ron<ll ttona, Th! •, t.oo, la l ���tto•y ground tarseted 
J>I"OCeclul"e whtoh vtll t.e "ll'lltmt�d !J' tnt• prop:rnm chn�!!'t 11 imple���ented, 

AlthOII�h 1 l<ftllt�d to toU you AW•J'. thn'., ley lrfl1n P\ll'J'Oift 1� lfritilll! thtt 
mom ,,� t.c; inform :fMI t.h�t, 111 or·l"t t.O t•t thlu pro�l!l 1hall�4 in w haft 
to anerll'leo Mill" "'t',w th!n.;• nn<l 1 •.hou('nt you ahoul4 hf:.y,; an opport�l'l1t)' 
to eot��plsln lt :fOil wnt.�d w. ,trot or all., sto1'11pt hu lll!"t1l l-toO!w • 
probl�lll and IC �� pi'Opot� th4t, It' >�·,•o.ary1 ltt1' •hOUld del•te the tw 
Stebls orb! t �"ll<le7V<"�• t(.r("ting proqo111 {P38 allll :1'39} !'Nm th• LM 
Pl'OP"\111• We ha\'"<1' twnr 4l•covu�d an open.ttoMlllae tortheae J>rDCftiU 

.:.Ut ltllybu tnt• <lelootl"" my t>•t� tOliii>W•, {Incl�tntally, tn ordt:r to 
proylde � room rer tnw drt•n or r.o o�n�r chanatt already e�4, t� 
tltentlll� t.or��.Wte¢ lAJI!MZ't prt•tlll'IJ•t fl'Oi!1"<!!\ IP31l hu •U.•�Y 'bltll 
4tlet4d, ' '1'he other caJlO!bllHy vh��h 1111y na,.., to � <lsoopped Is tt"' nndu9!lU• 
:ra44r autol!lltlc scqute1 tion provtdcll by �h" !l:llfQ! . durillf ttte ;l&•oent Abot't 
progral!ll! (1'70 and 1'71). Dioabling th1• capoblllt:t (112911 Jill)' �  required 
to noll! "' ooJIII!IIt-.1' eyrl& problem, '1'ht t 1ft, ObY1CUtlT tile computll' oan only tlo to l!aloh tn o. •tven porr!Od l>f' tlsn. •rvt it b M%'1'11 011t1on that 
a<fd1llfl the p:r.>poaetl DO'IIh1otic.tlon 111 tno (!Uldana• lillY cauoe ue to elCHH 
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that lll&l.tat10ih '1'1111 in turn torcu '" to 11.,. up another taok 11111 w 
ha.,. abOHD the ao-called Rendena•• �dar Deaipte JIOIItllll. 

1'b1a l'1Pil puoagra;:b ta on anotbe,. B'!'>jee�, bolt I tbougbt I vould point 
out that one or thl IIIPJ'e alpnitiCilnt �r.;<:bll' t'es added last 'l'!Nt'oda:r 
-• t!le capabilltJ ro:r the c:rev to reaJout ,.,.v "'Ddenouo :radar range and 
ra��ge :ret., data on the mxt duriftl! thl �l"'tio>� or thll Jlendn'IOua ltl\'1r;a· 
t!on tu·ogra• (m). This ""l"'bllttr h81 1-<·.,n requnted oewral tlllllla 
pre\'1CUil,y but newr Jlllldo 1 t In t<- the J>rot'2"la clue to acbedul1118 probleu. 
It 1a a real n1ce thing to hotw • 

• 
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Memorandum HASA ltl!UIBd Spacec:ratt center 

'10 : See llst attached Do\ft: June 11, 1969 

69-PJ.·'r-92A 
111011 : PA/Chiet, Apollo Data P!'iorit)' COO!"llnation 

�� CS1C Reocue Mladon '1\oJhntqueo •"' e<>���plete and alnn -- ----- ·- --·-�-

• 

011 June 9 "" ha<l our final M1osien Teehnlquea meeting on ctM Reoeue . I 
am pleased to report ttvlt thls •turr a�rs to be In very good shape, 
After mch hsrd •"Orl< by '"'"Y !"''ple, the C5M rescue rendezvous plAns 
shske <'ovn to only t'JO billie profiles, Elich of th"e" h'" "!!nor mo.Ufiea·· -
tiona to account tor th<" nwnt-er or revs requll'O!d f'•r re&. :·; ·(> ;· an: ., .•. 
effect or vartou• ""l"'l'l'l t! t>n nn,..• on the :rende•.IIOI.:. t .... • ·r · -'•'"' · _. 
•'he point to be ,..de io t�st �ven lhJUt:t: l� h ;.Gee l"·la ..... � , . Qte!lt 
V!lrlety of v�rslonc !'�r C!lM "" "''" " depe"d il'lg on th� tn.:. ;-•1 conai tlons 
•nd stAtus of the Ul, the tact t':c t �ce d!rf"enneeo bet-;,een them are oo 
minor g'ves ur ... ,sursn�e that 1:h<' U.tited training and simlAtlons we 
are able to Affor-! oho•;li! s•·- t<' c:1ee'k them out adequately and to 
provide adequste e��ar...1ce ... �·:• .. t�y vlll worK 1t we need thesn. '!beG 
and H CMP'• chose I.e: .. <:. vttn tJ:<>':! eomevhat 1!-•erently, but I think 
thPir d:rrerenc�o or� cl�arly vtt�lln. th., realm et erev preference, 
Speclflcnlly, Mlk� Collins (G) ht" requ�stod �n being provided vlth 
vhst he calls • "Cookbook" of �·�lureo. It c�tats of a�>t 18 different 
tvo-ps� checklists, e�ch desl�1 ror � speo:fie abOrt situation. In the 
evef'Jt of o� of these abort�,. it 'W! 11 c:: .•. y be rte..:essary for him to select 
a� uce thP. appropr'ote P•F"• defining the operation or tte guidance and 
proruloton o�rtmn in the u•ud c�<·ckl:st detail. and glvlng opeelfle Input 
tar�tl� psrn...,ters end tMcklr.l' ochcduleo, 'n1ey also contain t)'l>leel 
re)qtlve motion plot.n ond 111!1Muver mgnl tudto all ref'erenced to GE'l'. �eae 
two-psge contl��ncy checklists will eaeh be thoroughly revieved by PCP, 
rcso, and MPAO peopl� thle week to '"''" sure they are accurate. Dick Gordon 
(H) apparentlY prefers now to rely somewhat more on his :nemory and l<novledge 
of how the programs vorl< and so forth and does not intend to carry these 
contingency procedures vlth him. It le hio reeling thst the differences 
are really minor enou;;n th>1t he should hove t10 trouble in carry:ng out the 
appropriate procedureo, 
foiY personal opinion is that either or these approaches aft perfectly 
acceptable and should work Just fine. 

There W!\S very lit�le new to diseuse at this meeting, Probably the most 
significant result we our ilet..il�d spt'cif1cation r4 control center to CSM 
targetlnt as� istance requlftd for the abcn't eituat1ono. Speolf1callyl 

• a. It the CSM mmt. al<e the "t.,.,o.k" IIB!IeU'ftr (that 11, U' the U( 
inserts into orb1 t unstaged), the ground will silpp]J the GET or the burn 

l 
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, V.S. S"""&t s-11 J.tp/tlrlJ , tJt 111Jffll S_., '""' 
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• Memorandum 
See list attached 

PA/Chtef, Apollo ;:n t.n -- ' r � v �'>01'\!! >V> t lnn 

'-"! 

NASA J.hrurd S!>leec!"Jft Center 

DATa: JUM 5, 1969 

69·PA ·T·87A 

II!IIJECT: PRN """'"';e " ' nnr or_ 

• 

-:., 
�'!h ... !I! memo J n 

lunnr orbit. 
•hOHt it, 

to "" " "' '-" our rc1u: ,.,,..nt" for PRH nneln� while in 
I �rn wr1tln1• it ,,\ n�e •h•or.. io evidentl,y s0100 ec.nflls!on 

At no tit"P in lu>'l.'ll" or7'l': e"'n ftt!'l \.•" t:l"!.r'"!.f_l<-{l ae t:"O� thA.n "d.t!�lre.ble" 
n��ver "!Tltn·btory," at• .n ...... r: .. :1:�·1-:l:r -.i·-::o··lnbl�" as long 'l.1 thin�s art" going 
re:'lROr.al'lY •. :ell. .. 1 - , 0!":1:: t -� M.r:.·:n� c0'1ld b"!come � requirement is if 
tht" cnt:re tM � J,..•,-.rr.:.!.nzP !on �y.�·:�M blow:"; up e.M it 1:; necaF.�ary 
to re1nttt:-t1 :7e�·-. ...,..r--:f'".eh ;.-� ... n it.r.o•'!.�1re of the rurrent stnto '·er:t.C"''r 
i:-; '�:-:eut!1ll;: 

.J!nc·� �:;c �T·��h _, !or:.:- "lr�-·.r, - rr_··�!ntly lt·�'ll -.·�t:.h PF1J req�:remer.tl! 
. Jurlr..· ro·,.;�"?r�"!:l flL �t. �L1.t i·:. "l:"""'!�r.- or.l 1t!t-CPllt, I .:ould like to 

f'ti;th-"r :::.r!?•"' t�·'t. _!�r·�,- the-e ;:.�>rlc-is FPJ'- ri:-trlr...- iF virtan.Uy of no 
w·� -,..��-'l�-�-o�"'V•·.·. Ir l''H''·· q-_,�- pJ ... ··--r"f?.-1 !"'li.:ht -procencor in th� RTCC vlll 

'; not •:V""·n .'l cc,7r-t th"lf. t:-T..-· of i-11.1. A�r'Or'l.11nrly, l.f t\oere 111 an._v !lrlV'lnt-.se 
to�,,, p-nlnt�·l t:, t:(lnflt1.1r!�·.� •J;-� ; J'I'1C··r:-l�ft to �XC"lune PPJi .lurlr:� thoce 
p··,-·��� L \t; fl\' t.-r •_,- -�:---�·."n�·� ... �..,. ·H·\ \ ·•· !'>f C\t.h·.r co""'��.::!lt.lOh �.,:qu•J"'• 
rB'nt.: , I r-'<:tOf";.>;)< ·J:! �t·�·. tn�,., r-� h:·r • 

" ' 
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l:!'IITE!l STATE!' GO\'F.R!'I�IF.!'IT 

Memorandum 
See Uot attached 

MBA ltlnned Bpacecratt Center 

DA'n: JUne 4, 1969 
69-PP. -T-84A 

PA/Chiet, Apollo DnU. Priorlt7 Coo!'d!lllltlon 

IRIII.PCT: G Renclezvouo llsvlga t.ion OJ'l' is rropooed 

CMP Mike CollinR called th� ot'J<r ,u. r to ••k if thero '1, any rea con 
why h" should not do •ctlv" rt"n!ec,-o,• mvtg!lt!on between DOl and P:li 
on the G mlsclon, Thtt•. lc, he would llke to run P?O incorporating 
sextant and VH:f.' nn�tne: ,iat-t +..o urd!lte the LM ::ttAt.� vector in thr. 01;, His prlrmry purpo•e lr t.· ··et come g�-J.ob �training (OJ'l') 
before he has to do lt for resJ. Jur:n,� tne upcominp; rendezvous. You 
recall, this was in the F Fllftlt Plan a'ld I aooume John Young did 
it, althouch I'm not sure. I b:lJ. hlm that I kne"W of no reason why 
he rhouldn' t a.nd I have n�i'-�d r-evern.l other experts who agree. I -� 
also suegested to Mike th.<!t h' ecntnct John penonall,y to C"t any 
pertinent F mi o nlon fee•n,,c'<, 

• Thic memo is to lnfol'!!l you th�t this nctivlty \llll be included in 
the G miss ion timel!ne unle"" oo��odj comes up lith " valid 
obJection. Do you h.<!ve one? 

Ho·..,.rd \i, Tindslli Jr, 

PJ\:HWT:Js 

·, 

• 
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UNITED STATES GOVERNMENT 

Memorandum 
See list attaobe:1 

liABA Manned Spacecraft Center 

,_ 
Oo\Ta: Ml.Y 29, 1969 

69·PA•T-83A 

PA/Cillet, Apollo Data Priority Coordl!atlon 

During our tllal revlev of the De•eent M1 eolon 'l'eotullquee on Mly 28, 
QA!X: presented o. comprehensive revl�v of t�e lov leV'!l DPS propellant 
light • its operati on o.� occurscy, The meet ol�niflco.nt piece of 
Information coming from this vo.o thtot "'' ore assured Of about 9� 
seconds more DPS operetton st the """"r thruot level o.tter the light 
comes on. An uncertainty of sb<>•t four s�ccn-ls Is included in thst 
number thereby mking it the "verst• C!l�.e. !lote that ttlls is quite 
" bit B!lllller ttvtn numbers quoteo!. tn th� past. 

We are propor,ing the follo"Win� techntau�. The ere'W' nhould coem!t 
to landing or else they should 'lbcrt on·"' !!t! n•.1t'! t�..t'ter the low l('vel 

.light cones on. That is, the de�cent is contintled in a nortlll::. mnner 
for one minute sfter the 11rtlt, "'· vhich ti""' t.,.. c!"!w Jlllst decide 
thtlt tt.ey esn sssuredly lsnd or they rhoul.J alJOrt right then. BY 
o.bortln,; rlgtlb then they M\'� •nroxlmot,.ly ���ht to ten seconds of 
DPS CApability remlntnp •t full thrunt prior to propellant �epletlon. 
Selection of' one minute •• ttle pe/no �a :�<>int c"""' about bued on on 
Intuitive feollne that npproxlmn�.ely e;,:ht to ten r,eCOMS of DPS 
thrusting is a reasoMbl" mlnll!ltrt to !'•t the LM the hell out or ther� 
coupled with the operntlonel d!:!J:lic! t.v <.! •�•pin<; tnck of o Integer 
minute durln!l this busy �nd cxclt.tn,· time, It "houU be emphaet zecl 
thtlt time since the lov lev�l llfht ehoul-1 I·� the prlmar.r eue and vou� 
require no secondary eu" prov!1"1 •n• UrM !o not I!Blf'uncttoning and 
the crev noted the u,.. H co,.., on. In that eV"nt, or course, they 
�m�st. use the backup system - r.ame\;1 tn .. mer- critical propellAnt tanlt 
gauge indlcstion of tiu'"e perc.,nt. roer.01tning as their cut.ooff tl.., tor 
IIIBking the go/rw> go dec lr.icn . ...,....;.· ------

PA:IIWT:Js 

�0 I O�t J '( :. ( . - .t 
• Howsrd w. Tindall, ;;:--.a-t'' 
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UNITED STATU OOVIRNMtNT 

Memorandum 

PA/Citlet, Apollo tlft ta Priority Cocn'dinatioft 

�n;·· Mty :18•, 1.969 
69·.--T..82A 

Descent, Lunar Surtwce, and Ascent M1111cn T&chni�••• with the 
Herev 

On M>y ro orl<l tl ve :revie•oed Deecent, 1.1< ·ll' Surface, am Aaoent l<tisaion 
Technique• vi th the R crew (Pete Conrad and co.) • .  'l'h1e �t together 
he<\ t'.IO l!ftjor objectives • 1;0 tell the R erev he" we think tMPe things 
should be done and conversely, tor the first t!mo to get a flight ere" 
reaction to the techniques since n the "" '  .·' they have been r· ........ d •Jp 
too late to revie1o1 thoroughly with th� G ereY, In general, I thl�k 
,., are in pretty good shape on this •turf •lthoudl there are, of er·..:•e, 
t.he inev! •able open itei!IB and questions we never &ee!ll able to rid l.dl'• 
nelves of complct�ly, 

It ws intcrectlng to note that the H crev Seei!IB desh.-u� of "'ltting 
bnck some or the nctivit1ee the G ere" eonridered vorthvhlle. There 
are also obvious >hilosophical differences in their attituue regarding 
the 11se or the eutonnt1e systems vs. a lllOl'! !!ll!nu&l IIIOde. Conrad seems 
much rore lndined to stay vith tn" a11tormt1e system longer then Al'!lllltrong 
as >�ell as tnr.ir�ing tho\t they wrk. For exsmpl,, he does not propose 
to continue in the face -o� no landing radar data, whereas Neil apparently 
reels hi" (!rjn r.Ui'��tttu+:e Vi[;unl dnta for it. Some other interesting 
example• are: 

a. Pete would llk� to drop out all th� visual oboervations of the 
lunar aurface, both before and after PDI including the LPD altitude 
cheeka. 

b, P.,t� ·•o••l<l lLk� to oubatltute e landln� nd&r altitude cheek 
prl>r to PDI. 

c. Pete ""nt• to do PDI face up. (Hallelujah baby I) 

d. Pete aloo w�nta to drop the erev '101ce report of' their est11!Bte 
of vnere they act...,.lly landed. 

It might be IIOI'th reporting aomo. ?ther Interesting t!linga reaulting 
fTOm our dlse<I081on: · 

a. We probably 011ght to add in somo sort ot AGS dritt check pre-J'Dl after tba PGNCS alignment check using the oun, 

-.! 
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b. There is still � contl'OV<!rt!Y over ".then we •hould switch to the 
AGS. Some reel it should be don" only tr the PGJICS ie degraded to � 
point where lt can't 111111e 11 aate orbttl ot.hero reel we ahould awitch• 
over "" ooon u 1t is c�rtlll n  th� Ani' will ·loa slr.ntrtaantl.y bf!ttor 
Job than the PGNCS. 

c. The decision has been rtrmly mde tb.t t the ,...,w will not mn\11\lly 
bacltup the autonatic lsnd !ng l'!ldar sntenrvo pnsl tton switch. 

d, There la still sc� work to be done in eatabl!�hin� procedures 
ln the event the GilA !allure ll,.ht co,..o on lste In descent. Dlrl.y 
in de•cent, I think everyone • .,._, •• tm crew must nwait •eco!Ylory cu�• 
b"fore denctlvoting the Gllo\, 'l'lere my n.. •o,.. �dwntnge to lll'.modlatel.y 
turning it orf if the llFht co""'• on lste In descent in that It rmy be 
possible to complete the lnncllnr us!n� RC!l attitud.e control only, 

e, It wa� su�gested that so� sort or VHF ranging ch�ck could be dune while the LM io on the lunnr rurface, per�pa during th� l••t over• 
poss prior to LM ascent or even uuring thP ascent itself. We will have 
to iook into this to ee� l.t it !,"1' pMCtlcsl and usctul. 

Glven the longer lunnr stay or the H ml•slon, it is clear the guid"nce 
system must be turn�d orr to e<>nrrerve electricnl power, This hns obvious 
impllcntions on hew the system should be U3ed just after land!ng and 
Just before lift-off, We have alao d�c1de<i to throw out th" simulated 
eountdoYn for lift-orr at th"' end ot' the flret CSM rev, As a result or 
the•e and other th1nr•, I have ull�d 'l'R\1 to rev!ee the Lunar Surr�ce 
M1s•1on Techniques and we will review them with �veryone when th�y get 
done. 

PA IIIW'l': J• 



• 
TO 

nnM 

• 

• 

._..,_u •. , ..... ...., , 
..... ... , "'"""" 

...... � .. "'" ·�·· 

Memorandum IIAZA fotlnncd SPftc<>ernft Cent"r 

i'A/Ch!ef, Apollo f)<,tn I'ri�rlt:: Coordln,tlon 

r.-·n•· K.,rt"i:"'-� l't"Cl:J·nt. t 'l - ·,' t ·tl'IJ,...! G rn! �:·ton UJ't·tilV\RY Anormls Rerort 
'Co r.t• -.t.t••r",' :m.. I 1� , , •. tH> ! l•'"t 1-_, ,- !1· h.,r 1"-�·· 1 to f1n•f t,. '1MC\n, .. !'t 
'111 t•,·� !'"Or·..,. 1!:.·t,·:,; ··:�"tt;' or··;-. ::o Oll·�- •1::-"' ··r�cmed prtrt:�ul!lrly 
..-,',....,,.,. or cvncf·'t"nci · :•f'<' !•. t··-�': I �"i�J�'="l �o lr!.n,� tt to yo'l.r 
·1•<:nnt;on. 

"It",: •o ,·:n: .;:1· r-to. 
• � l' t ·• 1'· -- r .-. : :  · • • 

EnclC',..U'''' 

J· :·:- ...... ·.:t":<: !"!:' !. J rro�-- :u:·.;;� df'fir�l f:lvr:-� ... 
t."'\l---�·::· � .  .·� �- :-: .:11 �· � .. or del.A�· ln thP 

.. 

!I , r ' 

llot L',.r . . f.m•f.' s.,J, Rtf.•/,rf.• •• tAt Plf.'"/1 S�tri"�' PI"" 
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Pquatl-'OH \\ tll no• he put intu opt!'t'atlnn. 
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Memorandum NASA Manned Bpacecrort center 

DATil May 1�, 1969 
69·PA·T·78A 

An ve WHde dcef:�t�r an:i Jecrr-r into ::.-���r.t Ml � � ion �ehniqucfl, one 
thin� eol!linf< into toc>Jo Is thltt, of •l.l WU ••rror •ourees the 
two thnt hurt the mo�t �re Rccel�romrtpr r!ns and y-�x19 tpit�n) 
m1nrtl1ilr"Lr.Y-'nt !111. rDI. Jh\O:ntz r�covn1z·�-1 th�r, •·� "� no\1 r:.:OJ:�flinp: 
nomo� f!pt"Clfle prOct�·h1rl';: •n M�r.tr:U.::('- th"!rr., !'hlr< mtl-rno ..._, to tell you 
•11 �!>out It 1n ro""' l�n. tt1, I'm ofl"!t!n, 
Th.�re i� no betto:"r t·�rt te·i for .i!:+.��..!r.1n� "..:Celerorneter bias than A 
rptcecMft in orl< t. A:t;.' o·1tpu.--:: '!'!"":'� <Jn ro . ..:eelerometer is bias and 
proced1J.r,..� hnve t-�cn ...,ell ��st.'lbli�hr.'.! f"vr !"".cmitoringJ eeleeting, e:nd 
ur.dtlt�n� '".he �C�Pl�t-o"t£">:- t':las com:�!lt.�•ion tl!!rms in the LGC .  On 
fltrht" rrlor toG, t.he rr,otl··• :"'" ·"��n to �•tablleh a thr@ahold 
t·•·lO"J ·.;hkl. ':hf'l ;:>or-r�r...-·t•,Lt-m �.·�ul.J t-" l,.!"t "110ne 'lnd nbove wnieh it 
\o'OUlJ LF> u�l'lb.·l fr0t1 t�1·· �_..;!.!. �f:'!·;,y of U'" now r�e1, and I nm pro:poe1ng 
t't'lf. on t:h"· 0 m�;�dotJ, ! •. ��a·ll'J r..- t�tnn-j�ri procedure prior to OOI 
tnr thf' f.[;C to upbt,. ��e�·l.'TOM!"t�r b1a!l Com:pt!nsation terms in the 
Lr,C routtr:.-.1::, rf:'r""�·-·!1··�:-- o�· ho·..- poor! or bq 1 the currently stored 
Y-"tluc:; nr:·. 'Ih•· rl;r-·- !:ol-� 1� :�-·ro. 

flt<!h �J;•J,.i.ifnm-·nt 1· " 11� .... lP l�!t to1l.;h�"r. P+Jy I .firet just etftte 
:-.o� r·, c :..� tc i·•-t Ill or.·: 

"• Ttl�· (�•lrl"f:'r.t �;r, ·.oro !'rr'�e.ni'lUt;o� prov1de only fl COtlrae IMJ drift .. ·�PC If: \ �� r'r':':f'lrl --:on or th·-· 1<·r:'k""•.l I� !'\lipnment at DOI - 21 hours to 
t-.1:·• undo(.·�·�! Ac:tr oJ :.,·�rt·n•. p�·rfcrM�.··i. 'lt DOI - � hour . The docked alisn• 
rv·n!. U'"#� t"'t• em� UtJ ., , 1"-:" l'c•frlr ... nc,. flnct hat\ " " enthetecl "eC'Ul"flcy or 
•1.',o �n 1ll "''''" • rn ·1rtrt. T"'t"·"' ":1 l"r�,. 1111a o,f)0/tu" eould PO undeoteoted, 
('-P""'r:,·,n::, th• neo·J!"•CY or thl• trlft e•tl""t• 18 + .2�0/nr,) Pill 
t ... ,��urr• 'l�-ou t l \ ��tNrf1 tt !'tt!>r th•• Ar:tr "'lt;:nmt·nt, whieh ;&nl 1 t 11 pctlli• 
tl� 1\·r ; l "-.<·�� r� -�,upr�o-·n' s llkc :./4° to build up, That's eort or a 
"JOrr-t ('"\. " t-::::d or rr.J�!-'�r, 110.1 to quo�� sue� e. wlue v1ll drive stat1e
t!�!'lll·r·r-.·�-k·t �-orlo o�:.t or th,lr rourds, b'.lt it helps me ake A point. 

', :'<ol··r••l : . ;l"h !IU "l:vn,.·nt. ·•• FDI to oupport a aueeeeotul 
J;•h1'rl�· - · : : ,  !'Jw cl'-l•·r Of 10 '!"'r-1LI"'.IT'i1' th"" U.nrHnll( tf\der OOf!lftl in t!ti"'J"ly 
·:ti0'11•n tc ''C'fT:�fH·"tt .. , for thr !tq�·J";dnnt th;•t tvn•• bUilt; \lPt 

. . . :- i 
'' 
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c. Deacon.; obortc ber.o""' hnznrdouo tf t.he 'Pitch miodlgiU!If'nt at 
J'UI exe«!ode "bOtJt O."��,o. ('n11r: nur.\�er !r: '"'lnJY morr t\f!�u%"1\tely det,fl"r• 
mlMd, bUt I'll bet 1t 0011\<'0 out within 'l,'l'0 or thot f!llenn,) ThiR In 
nr.ouml DP. the wor�t nbort n I t.·1n tlon , Mill" l.y •1·.,r•.l n, n t nn �ltl tude of 
•1·out. 13,0110 fe�t b"c�uoe nn 1.tml1n� rn•br •In•• hn" been nceeptt>1, If 
Wt' nrc wtllin� t.o ;'0 be;ror11 tJv\t ,..,cint ·...�: t.�1 no l�'�n-Hnr t"nd,tr, the tol• 
(·r'!l'l'' mtr.lllit�nmcnt !•1 rHNlll•·l' th·1n ���·�'-• Tb• point is t.�111t t.hr. IMJ 
P"rfonmn�,. rf'qulr6mcn�. to rliT:fiOTt -.1•·, t�··n•. '1t·or•r "rp�nrn to,,,. th,. 
mor" c"n•trnlnln•• t.hnn t.o nupport df'rc,.n<. ltc•lf •n•l I thinlt we •ll fee\ 
thnt lt le lnt.olel'llblo to cnntlnuo d�"''''r.t ""Y"M th'l polnt • .afe nbort 
r!l'tlt\ b� e:<t•euterl with tb•J d··�'r"rlP·1 POttc'J, 

1, Slnc< the AOC h•1n to '"' nllvr.••·l to the J'(]!IC:l prior t.o FDI, on•l 
�ito" mleRllgl.ment in th•o PQNC:J hos •n "ltlql "ff•c t on the AGC, Th•'Y 
nrF;; not independent in till r. rr!'·JY··ct, 

�. G1v�n hlf.-•h ldt r.,t,� 1··l•·M> tr::, 
-·•r"' 'vlt"QUrtt•-' tC'I (let�J!'t. '\n UtoACr'·•r'-'1.1·1·.· 
flrr,t t.wc rn.inut.ee of fiO""''r�d ·.1•·:--e•·n�. 
ond lnotructed to nbort snrel.y, 

;·ro·.nl rrtml�.orln1' V-(:hnl1411"r, 
IMU l!l!"nJ:,rmv'"t wtthln th� 
Th11-, th" er'!v (;'0Ul1 b() tn:rorrned 

f. 1'o 'lbort!! lunr..r 1..-:n·ttrL· n..::-.:icn, :r it cculd. h!'i..v� been r.Rved 
t-:; improv1np_ procedures, is rnttl�r unn.cce�tql,le. 

p.n��J on nll th'\t, vt: hnv� t ... o rt'col'l'tft':o·:-nd"tlonr., either or both or 

�hlch •houlJ Mlp the oitunt!on oon:·ld•,Ml::!.,y, 

Th� first is n p��onl for n bctt�r docketi PONCS nlt��nt ou�geoted 
by Eob '.lhite of �tiT, which rhould nllow uo rot only to detect a drift
int� IMJ, but +.o upO-.t� itn CC'ln!f�n�-nt.t('n .�t1ch th<"�t ..,e rmy proc'-:'ed v ith 
., nomin'll r:'\if!r.ton, n.--tn1l(H1 proc,.,·l1lr�"r.. d�v.,loprY·nt il!nd )'erformncf' 
nnnly:-:ln 1D ,ln·ler "''"Y -.t. t.ht.; ttm•·. It ..,Itt rl,·nr�n�l r.omc- mc>J1f1e"t1on 
In th.-. ere..., tl!ft1•1lni:- dur�n�· th·· LM "ct.1vra•lt\n 'tMrl Cht..�OltCllt J'lf'r1o'l "L 
""ll ""· th" lmpl•·I!O·ntntton or • nr·• RTCC ,,,<lfot• 1\CR compt1ter rro1'l'nm 
1'\nc\ ICC pt"Ocedurt"n. 'rhr'!' t"'eh�l \U� r�qu!rea two spa.cecrnrt Rttttur\P 
mneuvero �h!le in the d<>ck"d conflruMtlon w! th the LM AM CSM crew 
r.fmultrlnf!'OU!'ly lc.eyin� Out COO 'lnf''lt�3 �eft'r" 'ln· l fllf'�r <""'C:h Of the�� 
ntt�t.u•l" chnn"""' All of thl< "'' " '  be ionP nfter the LM IIIJ has Men 
oont'n•� •llpM•I u In th•• aurr�nt fllpht plnn, With thin dotn, th" 
rlt �nt oont:roll•r• con aomp•a•" th" LM IKJ or1"nt.otton nn� to'I'I\Uinp 
on�;l··• r��·alr��. 'I'hlo tecnn!�··� 111 •�Tl"'t"<t to be u f.Oocl "' an AOT 
ol!P.ftlllent, It doen not requl r' llno\lln�: the rdnttv. o�t,.ntntlon or 
the tvo no vtgation booes nor reAJlnP. the docking ring indexl 
'I'he other proposal involve• ITI'1<ing a drift chec1< prior to PDI: 1t 
requlr�• no ICC P'lrtlclp&tton. ConolderAb'le effort wa gi...en to 
1nalu<llnH an IMJ nl.1tttUIIcnt In thr ttmdtn• but !!lillY or ua Mve 
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oonolud"tl thO llr.htlnH ,.,nt!Jt.Junn mk• It e�hllnc11y .et but, Thll only 
PlM� It !'ltP In th� tlmo•llnr t" !'1'<1111 )N • ',ll to l'tll • l�, 'l'hll 
Jlariotl In �lront P"rrnctty c�nt•·r�<l �J'Cion•l loral hll'h noon, l:lthor 
th" nun rr tn,, moon lr In th,. AO'l' r1�1J or vl�·• ror ftlm::l•t th1• 
ontire tl,.,, m�ln0 11.�:· or ntl'lr• •tm.1t lmt<O•olo•l�. !xanpt tM nunl 
nto ntct• t.htn"- nlu·vJt· tt1'� r:un !t'l ttU"t tt ic r.fl'rht1nly v1l1iblr, AlliO 
alo"" th� 1th<ll•• mlrr:l�n r.rorll•• !r k•'Y'"' to llrht.ln,•. rep11rdl�•� to 
lrtfl(11up, r.ttn ntltl mout.t1 or th·· .Y•'"11", Hi·' ;•un \11111 r\hmyn hP lnr1t11d 
ln th·· "''"'' rtfiO·• wtt.lo ,.,.,.!"' "'· to �t.·· LH. MIT IVIP h•�n ""ked to wr1'• 
tlf1" prroc!lflt" �t�p tJy ;•tl·t\ rrn(�l•rhJrr fnr dotnp- thin. F.n"tmt11!ll.y it 
eonn1• t" or the follo• I n,• t 

A:ftc-r ent�"rin;· �-h· ,f,..!i<:"nt l:'on-tm (Pt(:) • the cre'W \IOuld accept 
tht:' opt Jon o.ff,�r,.·j tht'M tr, >"f' 1ntn t�� '>)! r-nmr.nt prorrnm (P5�}. �ey 
wou1rJ t:P""�lfy th,. r.•tn '1:"' �-h·· I r rt r:·+ "r t'lr'', Th" LOC h'l� th" �olnr 
t-J'Ih•:t'll'\tM f\Mct \llll1•nn•r·nt fL· n"l"' 'l'·,r•. t1ltil.ttdt:1 f:O rL�trot• t.h�"' roan in 
tllr rrn�,.r of �")J,, ,�QT. ('i'�1•' ,., ·,r 1· '··nt rn,.f ur,n rhntll·t J!rtl�r"'l'l.Y l•o 
'J""'I to ml "\m\�.o 'It I tu •� oho nro ''" ,, . ,  r ,. . 'lo l'UI wl th w!Mowo UJ"o) 
Th£> cr•_·"W '-'t''�l·] r•"•tdout. trP C:·ll �-·:fl"\: ·1l ,.r,t'lr·r- t.o owhl"h thfl! LOC in poai. 
tton!n, .. th•! r:fJR:C�->Cl'"'lft; or p,rt:C1.l:!.flr 1n�ef"('nt in OOKY repinter No. � • 
thf':> Y--'lxi:;. Thf' crt.•w .... o•Jl,l thPn t_., �-"' ove:- !'ltt.1 tu.do eontrol nnd C9.U£e 
t.hc r.un to crorn ttl,. AOT !'f't1c'11 llw· !n tht· p!t�h �t�ction Rt. whtch 
tl!nft th� 'lCtlt--"11 ��r�('' m•·\ft (;C(J •u,,-J,·:• .-n•dtt l•t'! ki'Yr:"'t out on th,. f'CY.Y, 
The rJ1ffr·r�nCt� ll•�t.we�"n thl� 'lCl•lftl rtt.do CL\f -.n,y'l� and the �revtouol.Y 
note<! pre<llct•,J vnluc i>� � <llr•·et ln•IJc,,lou ot arltt olnc� the AOT 
"U�nmcnt one hour c'rli<>r, Th� mloolon r<Jle \IOUld be: it indicoted 
mls�ltg-�nt 1:-- le::s th'ln r:.;:-�0, trw norr:ir:!'!l misF-ion should be eon
ttnu,�·d: lf th·� indi('q'•"d rJr.rtlt,....nrnetit e:-:c�ed!i that ve.lueJ FDI l!l.l!lt be 
lelny�d Onf' rr�v, nn AOT -.li�·rJnl"nt ;.:c"'!ll1i be prorformP.d two hours art�r 
th• J>t'•·vl"'or on• •tn·l tH �C wo•Jl<i clet."r"'l no •n<l upd4te the :POI'lCS drltt 
C!J'"flt<O:·,·tnn flrlor ,_tl l,O',, 

Th�"' V'flllf' or th� f!r.·t r�-·.o:oommrnJflt :nn l:! thltf'. tt prov!dtte. "hflne�t to 
df'otr·ct 'lnrl rtx rt prr_,l.t"""' wltt,;l'lt- r-· rt'..lriJlnr. the nnrn:nnl misc!nn. Thr 
V'llu� or the rocon,l lc th•,• lt •llowr l • tr>ct1ng nnd tlxing a problem 
t-ero>:"e Pni is •ttcmptec!, •�thotlf'h In �h,. wor•e eose it torceo delay 
of PCI on� r,.v, \thl eh I nm �urn wt· Rre rotn� to tlnd tn a hie:hl,y 
undn•lrnhl� t�lnM tn •lo, 

'l'lvot In � 1111 Ulntl wori•·Or•l•or. l" wh••'" "" �tl!n<l on thll mtt�l' totl•oy, 
w., wilt oontlnun our nMly,L• nu.l �roc"<ltll'"" ��'-"'p!llt'lnt boaftd on thll, 
One unt'ort�nnto fnct lr thnt lf w� "'!opt tho�e Pl'OI'OMln, they vlll 
not MY� b��n te11ted on the F mlnnlon, but I th1111! ,.... lo'O'!ld all be nahoe 
it "" thought we nl'• not ""!M to l�•rn thln��;o on P tl'lllt rare� uo to 
etvm�1'('1 tt\tt pt'OC�ClttreR nnyw,y, 
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Memorandum 
11.\TII ""'V l�·, ·. Jf,•) 

{,r).tA·T•'f!A 

Ovfll'r th .... yt�urr v�u·to•t Pl"t •:t .. �: ·\"' 'l�t.I'H'kt!d ttH· prol•lr.m or tr "' "' ' how 

the crew C'ln manU'tll.Y Lt:l"er' t.hf' LM back into orhi t. r�m th� lun.'tr ftUr• 
r�ce. Th�f'l"" :'1tUti \�!"' -..�r�- ;�t�rt.,.d ��rcre GAEC \inS e�n l!el�ctll'.!'d to 
build tJ1"' t.M n.n-1 :n�·-· '1n-.1.·;r-l 1 - rtilt f1Glnrt on tr- d�fln(: the optimum 
rl!C'I-) nt.tltwi•' rrr f!l 't •.m>h ... 0'11 I h,. u.� ... d Sn t.hl:. ?!Di"'• On �y 8, 
l 1nvltt•rl r.-:-pJ"•"r.f':n!"\1 1Vf'!�- IJf thl· �.f.C rJ'OilJl' I i'n""' h,ri t,,.,.n tnvolvvtl 
ln 1tllr. t"•U.lW•�.r. !u '\ ll'r"l"'··orJ • �-11' l"U'flf:.,.t Of Whf�h \J't;� tO ptn 
·ln.,.·tl ,1u:-t. �h·t .. _ th• ·''·" .. '1 t. •r- ··1y . ·,..f't ...,,.� rtlro lnit?rt��t·�d in i.Mt"'r• 
mlnlr.1· tr .··'"'rrrU: !"'.�- •J:rof'!Jl ('o•.d' \" ·lcrl'! t'-""""P.'""n no\.' -.nd ... IJe Q rn.ir.:t:\on, 
tn !"\lr.r.':I!'S, 1 lh�n.k ·,.••- •1ll �·"T•·•·l •1.'it: 

'�• '.-/•' �l1rr1l! e,..r--:_·,:r:!.,:: r.,-_. ·•c•u:� on I\ manu"'t .JreMttonnl bAckup 
l,K.odr> f>.1r lur.f\:-+ n:; ... ,•r.• in •.t\•� ··,�,.-- . ··r:.·r th�t mnnu•tl mo11'!'� "hr1('kup 10m,. 
oth"t' ��rtt.t.•rat m,;c;,�· {.',., r• 1 .... ... ... ,rt . .  , .. Tf"h'l'!-7\"(11-l�-� tnr�et.tnP:, �.1.rn control, 
�::tc. Huwt:Vfi'LT, it 'e :·· .. !tr.r �.!••n nr-U,1n�· an<'i t..'t!' our.ht �o btt f>TF�J>-'Ir,.li to 
1o ::-.or.rth!ru.-. 

h. �:tho-..;t � T1�";' r:"U":I"":•�:! �tc··d� ccntrnl �yr.te:n, it 1� extremely 
no:,btful •.h.-,r ret!lJ "1Ch1· \'·· �r� · t "V-:>n if the�· had trs ·_ed thcro�whly 
!r. ,,,� t<'chnl1u�. (Curr•c: • �:0 th,.r• I• � tl'Qlnins plann�d fnr• tho G 
��·,. ..... ) 

,, , '!'IJ.,r,· • rt· r Ol!lo' t,h! n•·' ..,. r t,r" t•! "n. 1 w' ll do bd'nl".' th� l'l mH• 1 on 
to rrep"'r� fol' th�:: eon•!rwency, 1-lrll'l' it. i:J "ln UnfortunlltC fHOt t.hnt 
there arc appn>ently quite g '"'rlety of t..,o.failure eombilltttiOn" tt"'t 
con put us into thi:; seriou� :ilW.'lt�on. 
OM of .,h• flr"t. lmpl'f'•nlono ,VO!I '"''· "Mn you •tart lool<ln� !nt" m��nu"J 
""r•nt \� th• t. th• rmo•nlut'�" whl<h •hoUlA 'M UUtl ftl"! ntron�l.y �PJ�nd�nt 
UJIOn tM Ohnl'llCt�r of tht• •Y•t•m rn!lur�ft, 'tllftt h, t��r" nrn rmny 
d'ff"r"nt com'bl,,.,tlorJn of fnllul'l'•, •nrh JJf whicll ehoulrl v" hnn•!l�tl in 
• different �n�y, A• n mttcr of f•et., th� 1!111ltiple·proeedur•·•ctn !dro, 
comb !ned vi th the lO\I•prol:onblli ty-of-oecunln!l idea hae prob•bl.Y been 
the l!l!t,)or rea .on we haven't. got this whole thinR All •·orked out in 
det..f\11 nov. Ho-wev�r, J6ck Crnven hAn rtnally conY!nce-.1 me the s1 tuat:on 
1• 110•. th•t rrJmt� nm n "or•·• d tl!nt!on cnn lvlrtll,y b• irmglnod, Further• 
W>l'll, our <l1�ou"'on lnJft 1M r,o \o�\10\lfl tt\111. theiO llllltlt.U<lo or proo�dur•• 



L 

<lnn' t  l'tln\1,y pre•tnt �n lnnurmunt.••blt probl"l!l th11 t o•n onl,y "- l'OIOlYWd 
I n  !'ll� l  t l ���r , 1 ,,.t u,. l't>tl lnp, tll� t th" "YIIl'l1 t l 11n I n  prootdlll'el" vhteh 

'"'""' �bout. tl'flll IIIIIIY ot the OO!fti'Clnent !'ll lluree 1� prlllllrl l,y 1 reoontlf'UJ'OI• 
tlcn or t.pne�cJ'Oitt ow t tch •etttnr.a ond •.he crew pro�duree probabl,y aren ' t  
too d l f't'P.J'f'nt thftn tor th" hOIIII M l  . .  c�nt ito�lt, Of eour1e1 in that 
�nrto th•• ICC "'''"t be prepnJ'f'd to e�vt•• thr cl'!'lw exnotl v how the opoceerert 
rhr-•l•t l>n cnnft 1111r"d to hent. aUf'JI(ll't �•e�nt I n  ono• nr th""" dtp,redod mdu, 
l t  w" " l n t<•l't!n t l ul' tn f i nd thnt t••• mr thO<I wh i ch "'" " '  M! une4 tor the next 
\••v.-1 nt• c l n u  ot tn i�.UJ'f'D enaen t l n lly boll• down to the !'ullmlln� ttv 
option"' • -

n ,  Prtor to lift-orr, some sort nr tnl tl•l �zlmuth rererenoe must be 
.:ttooen �>U•!h n r  " p'!'Omtnent landtllll rk or prol<o bl_y thr LM' o =hft�ow on the 
luMr r11rfne", 1111111<'� !nto>ly �rt�r 1 1 ft •Off, th" orrv >'Otl ld Yftll th� opoee• 
�r"rt t.o f'lA 01! th• Ll'D lln" on the •M•tov rrt«r to l n l t l n � ln, pt tohoV"r, 
n r >.rr which " lnndl!llrk to � 1111 t'<lr N'>ul•1 �� •�l"� t···l l!;y th� eMw In ro�l 
t 1 mr • ,.  

1'- .  Aft!"r rmnual "EniJ. lne S ta r t " ,  the crev would holri tht.: vert leal 
rise pitch/roll at tltud� for 15 oeeond o ,  They would th�n pitclt the 
"P'l���,..,ft tn •ccordonee w i th pre·•�lPcted four ot<'p piton profile. 
The"" �rwt••r. nre rr.r.cntloll_y kno•n to�•Y both : 

( l )  In !n�rt ! a l  ce>ordln•rtu fnr ue� I f � rpeee:mrt lnert!al Mfel·..-·n{·,. r.yr: t.Nh la nv� ll:tblt; 1.nd 

(2) In a rclotive cooro i ne te system - tha t i s ,  the overhead 
w i ndow rmr'ks which shO'tld be held on the lunar horizon. 

e. Prop�llont <lerl�t l on •ho••ld prooohly be uond or. the "Engine orr• 

tochn hu� nnd I t  l.u rtooo"""'nrl�·l tt111 t t.h� I nt.orconnoot nnt be uaed ft•r 
• t tl tu•lr nnntrol � ! no� Al'l1 pro!J<'lln nt In nvn··�l nll l to nt�rt wil.tl and 1houl� 
w u t l l l z�d oxelu• tvel_y for gottlnr. Into Orb i t ,  Th<' "!n�lne Ort'' COI!IIIIIInd 
could JX:'OS ! bl_y be i s cued mnuell_y unlnr the DEllA output o: flvx provided 
thP AEA 'nJ x·•xis accel<·rometer are fUnc��onel hut probobl_y oho\lld n ' t  be, 

Th l o  pruc»,Jur,., wh leh eno•.>ntlnll_y tnrr>tn the •pncecmrt to the nominal 
t nn�rt l••n nltl tude •11<1 tltt,ht poth nnl'l� moat ll k•·ly w i ll re"ult In a 
lnrr" � ! "T<Or•ion i n  veloc ity, llhlch of eour�� wMl<l foul up thl •ubaequ•nt 
"""d"ZV<<ll;' . At le .. t I t  rrov!tlen th� gno tc• t C.lllnC .. O!' •chininl! Ol'bi t 
a t  .'111 and rrobsbl.v mi nimize: the di&�r" lur,.;i tc.. g!.ve u� 11t reasonable Vhaelt 
H l.  r�nct!'tVt"IUG• 
It I• cviJcnt the t110 th!n�• thn � the crew Modo to do on thll ,Job ftl"'l 
•n •. t. t l t,,.,l<' l'f'r�"""�" �"'' nn • t t l t. i <d� control mO<!c, , I wu ftr.Y l nttl'ttted 
tn fln•l U1ft l I f  "" crn.tl"' I n  ou.r•"l""" to tell! I nil �bout �" IIIII'IIUi l 11 

• 

• 



• 

• 

oppooed to tl><! varlouz level" of defl'!lded aut01111ttc aneent JID<Iea , ve �ll,y ea""' out with • ver,v short li r. t  of C'lndiaateo for these 
t'WO tbings, Specificall,y for atti tude referenr.e, ve mve th" following: 

" ·  Ir the em 1 o  broken, but the AEA, ASA ,  FtlAI, 8nd needlPI ftre 
ne1l"ble, they provl•lo en �xc.,ll�nt llttl •ude refel'l'nc,., In tact, 
in this caoe , the Cl'l'w ohould fly the DOedlPA ee oppoeed to the four 
otep p i tch profi le noted pr..ylouol,y • I n"" th .. y ll!'ft drlftn by tne actunl 
aseent I!Uldanee error o l �nnl, (unrortu,.,tel,y, it "robsbl,y means having 
to fly in Direct Attitude Control • heoven forbid ! ) 

b .  If on:t_v the LOC 1s brok�n, ,.. c•n u•e the IMU and GASTA dr!vlnPi 
th" FDAI to provide " I'COO<I lnert.tal • t t l tude II'O!fel'f)nce U' "" o•n aU� 
it oo1101hcw (cnstnr, prol.>ft l ly )  nnd eoon t'lf'\111'0! out how 1t h eUvned , 

e. The overh�•d wln1ow hns been �speelolly confl £Ured for use with 
the horizon durl nr a•cent, whieh f'ortun.tely is sunlit throughout the 
nominal aseent, (A sunli t horizon is not alwoys available f�r der.cent 
aborts or lift-off immedla�ely " rter touehdown, ) Spoeeeroft pitch i s  
controlled usinr th� ho�i :on •�I window mark o ;  rpnceereft yow utllizrs 
the horiz�n tilt ond roll (thrl t.  1•, oziftl.l t h )  ,.ut u:·e POIII'· lBn<lmrk 
ns noted previou"ly• 

ThooP. ore �11 the choices we eoulJ think or for an •tti tude reference 
i f  autorm•.ic control hns been lost .  Furthermore, we found th�re are 
only U.re" mnual attitude eont:ml rode,, which I will ll s t  in orcte� 
or pref�renee: 

a ,  If A PGNCC •ceelerometer i o  broken , i t  to poso !ble to u•e th� 
LGC, IMU gyros, and hand controller to obta in � �p rote commond mode, 

b ,  If the ASA ooo/or AEA io broken, it is poss!.ble to use the AreA, 
ro te  gyros, end hand controller to ohte ln n rote conm10nd IIO<Ie , 

e ,  The rota tional hand eontroller (ACA ) eon be u•�d in ei ther of 
t'WO Direct Att!tucie Cogtrol modut both or wt,!ch are problbl,y unaooepteble, 
Th@1 nil'<! fOUr Jet • 12 (hftrdover 1 end two Jets • :;:JO, 

POllowins 1a k li at of thiftEo we are £Ding to dot 

a .  �/TRW will recommend the fi nal ancles • inertial end horizon • 
to be used for earryiftE out the four atep piteh profile. , 

b ,  PCSD will check wi th the CII'O!W to determine 1:1' thll; ( want to odd 
theae numbers into their eheckllot a long with the nomina l  attitude profile 
cheek points they have already, or if they want to leave ihia ror a rea l 
tiDII! ..oice relay from the ICC • 

• 

· '· ',-1 - ·: �-- ,-- - ·  
, .. . ,  



c, Clll rk llllcl!lcr an<l Jack Crnnn ftre ROln� to doYGlop • c0111pleta at:rlx 
dd'tnln� the p:ret'e:M'<!d opu!PCI'II ft conrt�tton ftnd eftpotblllty :re•ln'nR 
f'l)r der,l'l!datton or rallu..., or e•ch oonrponent. 'l'hlo ohOuld be done by ttl<! 
t!.:at """k in June . Inoldentall,y, oo1110thlll!'. doll!! thle line hie apparently 
been worked out by GAD: already. 

d .  I am going to ece ir I t  poso I bl" for solft" "l<J>erlenoed pilot, pret'• 
el'ftbl,y i\-t" Conl"ld , to run ft f<"w r. lmulat!ons of ooiOf' or these mnual 
obort nr:>��er , potrtlculnrl,y to �vnluote uc i !IF.  the o�rhend window atti tude 
:ref<·rence w i th the three rn t.,. eol!lll'l nd ond dl:rect atti tude control IIO>deo 
noted a bow. 

In lllid Jnne , we w i l l  ret up n Mi o r. l on Technlq!l�• ,..,,. t i n� on thl •  subJ•·ot 
wi th world�•l<le jl<lrtle lp�t l on • pnrt!euh rl,y KIT, TRW, and CIAEC • to """ 
wherP we stond n t  thnt time , Con. : derln� th� � to r. trophlo nature or the 
c ! t'latlon under d l •cu o r i on he:re , It reenu; nD'O" <'ffort is certainly justi· 
flnble to ,.., t pr.'pnl"'·<l . I would r•commenri tho\ 1 t be on ef"t'ort equ!V!llent 
to mr.un 1 TLI rtPcrlrw. In other word s ,  a hlJtnk oh,.ck. Everyone a t  !oflC 
ond purtl cularly t rc prime crew can r.pend fUll t ' me  on it, 11' they want 
to. And, I curren•ty plJtn to have a Mission Techni c:u�s document prepared 
zpeelf!c�lly for 1 t. ,  toe - prior to G. 

�,.. ()_ . \� �-J.� Howard�, Jr, 

PA :1!\iT:.i" 

4 • 
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Memorandum 
See l1at atteahed 

� Manned Spaeearart Center 

DAft! MIY 12 ,  1969 
69·PA·'1'·75A 

PA/Chter, Apollo Data Priority Coord lnetlan 

IVa.J&CT: Cb·lunar atate 'ltletor updatllltl praeedure change 

A lot or you won ' t  care • but I ""nt to 11111le eure that those ti!JI•, 
need to knOw, do, It deela v\ttl atate vector updatea from tne ICC 
to ttle CSM durlnr cls-lunor flight on ttle Q mls slon. 
Cn the o• miuion, atete nctor update& vere elVII:fs tren•m1 tt"d to 
the LM slots in c0111J)Uter memory in order to avoid me . .  ing up the 
infamous W·•trix. Since eseentiall,y no onboard cis-lunar na\•igatlon 
1<lll be carri"d out on a, there is no need to prot .. ct the w-mtrix 
and the cre1< has e:><presc · J strong preference ror preserving thdr 
escred stet" vectors onboerd the �ceerstt. w.th some just1t1cat1on, 
they ll!lnt th" ground to update onl,y into the CSM stete vector slots, 
art .. r whlch th":f wlll moke eoee cheeks to determift" if they have been 
l"!cdved and' stol"!d proper�- and are l"!OSOna'ble, They will then transter 
th"m to the LM slots tor ear"�"p1ng. In other words, the LM slota • ..., 
ror the cl"!w to use as th"Y w!wh. The fiisht controllers have agreed to 
do it this ""Y• � / 
PA :IIW'l':js 

Roverd w. '1'1ndal1, Jr. 

I t 

·. · �  1 - -
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f!P'tKWAI. ..,_..O •• 
Mat 1tlll IJIIti-fiiU 111101• !to �) Ml•ot I 

liNJTEO STATES GOVERNMENT 

Memorandum 
See list attached 

PA/Chlet, Apollo Dlltn Pr i ority Cocn•d l fl• t l on 

Mft: Ml.r e, 1969 
69•PA•'l'•'fliA 

'l'hft ... mo I s  to doC'li!W'nt. tt.. Dilts Pr!or ! ty poo! t lon regarding a recent 
t.MI4 nyotriiiS probl�m. 'l't' wit,  I t  1"  �on n • d�!'<'d •eeeptable to proceed 
w i th the nomlnol r mL· r. l<>n � ! th a ·l"" " t. l r n•l>l�> or l<nown 1ntertaee 
tn tlure hetV�>en the renJe'v�u• rodnr (RR) •nd the LM spaeecrett com• 
putrr (LGC) . It  •houl·i t .. errphash"d t!:• t • P""p<!rly operating ren• 
dezvous Mrtor w i t h  crew "'"dout Ia •till eonddered mnda tory tor DOI, 
Also, thb reco-mdot !on """" not neceo••r!l;y npply to the 0 m!eaion, 

Juntitlcn t l o n  ror th l •  rod • ton 1,, b·.�e·l on ' he unique character ot 
th� F m t r o ton nnd on the o � ! lo b l l t ty or three adequate alternate 
d n tt't r�curc(',:, .  The r m1nsion �D-i��YCus eU.rts vlth pree1eel.y eontrolledi, 
known lnltl•l con'! ! t!one ' !nee one sl"' cecMrt separates trom the other 
ln orb! t ;  f\Jrthcrr>11"' , consumbles - particulo rl,v, propellant - are 
,�nndnnt:. Tht' alternnte d-, t.-. sourees vl'lieh ce.n be used tor rendezvous 
Mvlgn ticn 11nr! mR n1'11iVt�r tnrpe t ln� i n  th'' event ot e.n M/LOC interf'mee 
fo l l!lff ore : 

" ·  'l'h .. or�w t>•1ci<up cho�t" u•· tnr l'!l'' Rl1 dato �• diopleyed on the 
tlop� meter •nd/or r:GKY 

Error nmlysLl by FC:;D h•� proven the crew backup char� solut.!on 
t<> the r�nd�tvo•;n prol:lom 1 c compct it t v• ,, I th the POIICS o 'l'hese charta 
nre utill ?.�d I n  th• nomlnol crew procodureo ,  'l'h� t4pe meter 11 the 
prlmnry nouro• or lnl'�t do ' ' •  how�v�r ,  H l o  oloo pou lble IJo ol .. t n  
r•v RR da to hy u"" o r  tt1� RH 5clt T<J r •  mutln• (ROll ) vl th the lUI teet 
evltch set to the "Off" pon itlon. Ino lden to lly, the erev already u1e1 
thi s rou t i ne J'l"rio<l loRll.y to check ond calibrate the tape meter. It 
ohould be noted , however, th•t Ro4 cnnnot be used e!multaneouol;y v!th 
the ren<lezvouo nnv1gntlon pro.;ram (K>:> ) nor if the M/LOC 1ntertace 11 
totally brol<en rnther thon intermittently ftl!ltUnet1oning, 

b, Th• C3M us1n� rextant ond /or VHF rong1ng deta 

'l'h ! �  ""l•tt l on l o  1 lrn rout.!Mly •w l loble and eompet1t1ft vith 
thP PQNC!l , It  shoul•l be not ed ,  howeV"r, th•t the VHF rensinl! e;rete111 
hn s  n�vcr been fllght teat�d •nd there is certa inly no great cont1denee 
!n the hl�h intensity tracl<ing li ght on the LM. It telled on Dl However, 
e ither of these da t� s�Jrces 1r ndequn�e tor ruceeaatul operation ot 

.• j 
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the oyeteftl, 

a, � ltll'lf eolutlon boned on pre -•e'P"rnt t on tl'llollinl! and FQKCB 
mvtr.atlon th:rou�h LM 1111neuv••rn 

Th l o  eolu t lon 1• • l.tHl OOI!If"'!'fl�l.� In �CQI•roooy to tho I'OliCS o m ,  
I n  r.ct, I n  the re�l roundntlon upon wh l eh we • r- ftble to bone our 
cn ce for th ' •  reco-.ndntion. It AMUI!If'e, of couroe , thll t the PG!ICS 
I n  Op<'rAtlng noli'Jn�Uy • controlllnll nntl nnl�tlng through the 
nrtneuvero, It ehouU be noted th"t if It l o  known the 1ntertoca IIII o 
fnlled and PONCS rendezvour. radar MV l l"' t l on l!'lnnot be corried out, It 
l" f'O""! ble for the r«:C to u]>l•t.e s tJtte V"ctore to the toe embl lng I t  
to obtl t l n 1 t 1  OWn tnrp<'tln� l!rlM•Or•l�•n "�UlV!I l,.nt to the !CCo Procedures 
fo>' doing th l e  o re well known to the t1 ' rht eontrollern , 

d .  It I s  iii!JlOrtnnt to emp:10 r.tze th�t ACE t'<'ndezvouo novl gstion 
" " J  rmneu'l"r tarl!'!t l ng s hould not b" ut : l l ,,.d on the F mi s s ion due to 
computer prof'l'nm l!ml tl• t l  ono w� t"'!r.ult In UMCoeptable errore , The 
AOS con be uncd tor !Mn�uver exeeutlon, or e?llrr:e. 

If an RR/LGC interface f•ilure occurs but is not de tec ted by some other 
me!'1n::: , it i::; flUite fiOSSiblP that the LGC LM state vectors could be 
Ja!Mgetl by n ccept"nce cf bull! RR dqta • tn.t i " •  erew editing i s  not 
l nfBlltble by n long ahot, However, opec l o l  l""r>lezvouo solution com
pnrlr.on n nd  AGI1 • tn te vector upiate proe�<l•ll"'O nl"' not required e l n ce  
current mJ, o o  tor. techn l ·  u e e  were developej especlnlly to prevent execution 
of 'oll"onr m neuvers , Fs llure• or thlo type •re the reuon tor the very 
ex 1ntenc .. or M1 • • 1on Ttchntqu•s ! !  The spec ific o t tuotion under d l ocusolon 
here Is not unique excep\ that preflight eone•rn mpkes everyone s l�rt for 
t h l r  speCT71c problem, (I am assum1ng th• t thP crew w i ll be odequately 
brl�fed, although, I om not sure when and by whom at this time , )  

Thls Jl'lt'!lf!l"'ph is to pr.,oent the oth•r r. ! de or the eotn. Our only rul 
cnncern io the odded vulnerob i l l t.y to f• l lure• of other nystems which 
ann force owitohlng the mir.olon to o rendrzvouo nbort oequenee (auch •• 
n n  APS failure a t  th" lnoertlon '""n•uver ) ,  Crew bocku-p oharto ere not 
avo ilable for theee high ellipse coses (except tor a CDR chart tor the 
PDI abort s l  tualion), lollltiple failure cases leave Ul depende'lt upon the 
CSM solut ion , ltem"b" obeve , pluo the PONCS solution noted in item "a" 
ntrove, which ohoul.d be odequote tor • oote re turn without Rll data, althoul!h 
probebly d i s]>ereed and )>"rhapo oootlJ, 

This reeo,.,.nda t1on has been ooord iMted with authoritative rapreaentat1ve1 or FCD, FCSD, and MPAD, vho all sf!l'ee w i th 1 t, 1lo oreu input hu been 
obtflined, however, I would be amzed it they de not allo agree, Asoullling 
Staf'ford ' • '¥0te, I uaume thl a 1111tter 11 �ettled, The llliulon ruleo do not 
l]>eOU'leally oddreaa this interface problttlll arxl require no ellenp unl .. l 
l t.  1n 4 .. 1reb1e to 144 thl o ,  

· 

�cu�'\�.: . . . ·: . .  , 
Hovard w. TindeU, Jr.-._-� . 

• · · . .  · :f·iJ j ;.� : . ·. ,11 ' .,. · j, · · r  · r\: �:*,;� !t 



• 
TO 

rPf-1. - - ·· .... , .•. "' . .... 
IIIII rPIIII. I II rPII) itiLOo I 
IINI'tt:ll liTA'fES 00\'F.RNMtNT 

Memorandum 
• 

Bee list attnahed DATil loh:r T, 1969 

69•PA•'l'•73A 

SUBJECT: A poll<' Mloslon '1\>chnl quce DooumentAt ion Sch...Jule 

• 

Her� l>: �noth.,r• Ml • o'ton 'l'echnlqu�• Doou�rrnuttun Schedule, • Inc" the 

ln " t  " "'' ! :· t.tn·.,n 110:11\tho oH ond b•""ly r•tlcet• r�ftl life Ln.Y more. 

The Lunnr Orh lt Act l v l t l • · o  Do"u ... nt w : ::.1 nlJrc>et cortnln'ly MV� to be 

up. in trl to rcfl,.ct whnt�"'v�r o,ro lr1rn en thro F mir,ion, A June 30 

! �  n probl€'m evt:•ryone he.!l \./h�n the la.un�h occurs fle�n weeks nftcr 

th" lTJ !': t  $plnshdo.,..n .  

\ 
HoW11rd W ,  '1'1nd•ll, Jr, 

Enclm� u :'f' 

PA :!I\IT:,\c 

: 

81(1 U.S . • tnl�&' S...th AtpiMIJ 111 riH P.,WI S.whrp PI"" 

' ·. 
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Ml:':'JO!I 1'F:CTIN11,1Tl·::: OOrT00:!1TN!1nN �CHFJ�ILE 

" " or IotTY 7, 1?6" 
SUBJECT 

s�turn V/Apo11o Launch 
PM•e Aborts lfpdo t" lotl r  1� 

F/G 'E>Irth P..rklng Orbi t  & TLI F�b 17 

f'/G 1'Mnclunor Mldcouroe & I.OI* 

�!G Conll rwenc-;; Proc�durer;* r+tr 1 

•· , Utn'1 r Orh t t Act �-Vl +�lez DMft 

G Accent 

G Dr-- ::eL>nt Abort� " ntl 
'Gubtcqu�nt Rendezwus 

• 

Fj n!ll 
F' Ur.i•' tc G Ur•ht� 

F l m l  
Ur·drt ' (· 

Fln•d 
Upd••e 

Fln'l 

Orotft 
Flml 

Upd, t.c 

. : �-· - _r; 

Feb 11, 
Jltl ,. ' 1 

�hr < 1  

FPb �4 

Mnr ;·4 

M:1r r'4 

1-t•y l:' 

Junf' ·1� 1 

P.hy ; (. 

June 9 . 

ACTUAL 

o�t. �� 1%13 .- .. .  !+T r  .:n ,  1969 

F,,b 10, 19£9 , 

F�l) 17 , 1969 

Ft�b 2R, 1'169 

Jltlr ?l� . l')ffl 

Apr 9, 191;9 

Jon P7, 19'59 ,  
Fi.:!b ;-8, 19(>9 
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Dntc: 

Subject: 

RcCcrcnccn: 

1 'I Apl'll 1 OllO. 

ltctluctlon In Ntunt .. . l 1 • • I · ·· ·• AI  .... 11:"111·"''" nm ittf! ����·O Ml!wlou!l 
• 

I .  n /\ !'S!C r.tc r-.t., c : . ,  1 
. • •t  

2 .  1\po!lo ·t o  Fl lt;hl 1 • 1 . •  . ,  · · • M:wd1 l ?. ,  l !lu!) 
�:xpcrlcncc In /\polio �� hM c o t : .l , l t . o l ,  

. 

! t . . ·I lll.lt U 'h -, C' N ' I I cont nuvu.1 y dln· l n t;  n nttsston :..<· . - , ,  · ·· • · oyc,ctn s crt in opcr�to 
' ul , ,  , • , 

•>:n l'cnllcnrncnts nn•l the CYI'o 1 > 1 .  t .) 1 0  ddrt n�e·:�:·r�.:nr,cnts Ct1t1 b e  oht:.lncd ' 
' " ' * ' ' l i l t·· · . . . 

' 
ll\1\t, th" 1\\\tnh<'l' o( }1!;?. l'C"\ I I:o\ l l l • · I · • Hl . l  O l •� RtuuJc, (ltd, 1 ), 1\11 1\ ro• 

. . . . " " • I l l La . ·d � 
. 

lion Ia upd:�tcd <l•.u•lrtg the mbp,J,,,,  • •  \IC<'d It tho cyro dl'lrt compcnna• 
. .  

/ < 

. 'l'hc !ot lowlng cl'il.,l'ion m•o rccon0 1  . . . l h . IJ. j, ,, , 
mont �ust usc tho IU:l•'SMl\1 ,\1' "I'' 1 

' 
' '' ' •  

All l'cnllgru�tcnls llll<'d for dr!Ct menr.uro-. 

l ,  'l'wo roniiGnmcn
.
lR t o  Hl·:l-'�:,\u, 1 . \  , . · 

I nfh•r 'I' I t '1'1 l lt!nrtt elx hours nrto1• 'I' Ll. I t  I t , . , · ' •  10 Sl'�ottr rr.nl tr;rHncnt to ho nt 
. ' ' \'• · r·nc" r u 

thnn 0, 3 G  nvH·u dll'Cot·cnt Co ·  . .  . , ,  1 1  
- 0 1'"'1o .two monsul'crncntR 111 more· 

compcnantlon 111· updnto•d ' " 1 1 1 . ,  1 
" ' l • o·dmlnch lo:�<l .tor any gyro, that-NHIJ 

. "' ' l l ' l tu· I 1 l n rucst �tnnolrot•d dovlntlon "' 1 1  
· ''' V;o "" · l'he 0 ,  3G lrorn·u I ts  the 

rncarru�·(Hnontn ot'O illltl'·c: � t  • .  , l 1 '" '" ' ' '"1111''' 111<'111:1 ro1• Apott'o 8 tn ... r, l ), (Two 
•• I .  I I I . ' ' '"" thol <:hanco,; or 111'01111 llrt•ors. 

a, At lt>MI I nl l�;nmr.nt to ll 1·:t,. : : r 1 1 0 ·I I' ("'I' d Jf &c•l c;lncn the IMt nll�:"nt<lut , ' " . · "Y· moro thml 8 houro hav� clnp• 
' "''tllt·r 1 1 1  mrru from the vnlnc ohtPin· , 1  1 

' · s 1"11 < not dUicr by mor·o thnll 0. '72 
.- " 1 "I'""'' I C  II I · I 

· · 

rttca·u cotw !<ht·i1Uoa \'lin 1>.1 ,-. 1 .  · • r c  c Wllld . � 1:rcnlct• thun 0, 7 ll  :. 
I 

II I , , 101111 tti" I (I ' '  -
:1< o l l f lotml Jt'lft lttO(O•Ul'• !IW "' 

' - o (. •h� t:Otnp¢1llfnt lott tol" f-�l'fOl'illfol'' _ 
• I , , 1 1 ,  f _ , l\o , 

\·;n• ohl not kwc hcr.11 cxcc"ot . . . 1 , . 1 ' " ' <l•·: tcO'{t . •  •,.f ln 6 hclow. ·. (1•J rL<I "t'ltl'riQ!t 

I .,, '·t•t �1 lo II IC . d t '  ._. 
. . ' 

·• ' n I .,bow), • 
· " J;<.lil VI' 1111 ,It� bt;rtt lon<lml rut 

'fo Atlu1 1n !1 ol • h  1·1 11< .t c.,,.,
·
l<l<: t·o·,l 

;: < I  i - ' .i : !  'I , 

I 
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�:'lr:,�-- h � --1 1 :� :-•: ln :' a1�o· . . ! ,  
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fc,r 'thr· · � • '  ��' i · .- l l : • ·"' t t l  ,-, . . ,. , 

ntr.,., 
� ;  \'. i 1 t �. . . , . , ·  

· ' 

. ' 
' !  ; .  

c.l ->1 lgn�nr. nL; (r) i\t� n 1 r al1) 

d · i rt cnt npl'l\���t l o n  on the 
I ! � l \ 1)';.' ht�'.'/ th�� L'CtlUit'Cllli�l\tJ 

_ ; U 1 c y  nlwuh! u� ) revJ.-";\'t c d  

r • f  . , , . ,  . . .  I '  . n  �. n · •' �'" � .  · ( · · ·• . ,  1 . .  · . · ' . • ·  , \  ; � l  :•l c,: . t :< i ncct in 1 :·hr,ve 
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l �· 

' l l , � - d t - �  \UHl  '\' t r.L<,vn vl lll 

l <'  n , L �  r · r �.·oJ' c x iJ t �; to.: �-' 
I 

Q ,  : · · 11/' 

'l' l o i.l \i i l l  h·, accurntc cnolt(lh GO thnt 1:\\\lo 9•' : \ .. . : •. · ' '  l'l c·c(> 11 n t ; � t' v;it.hln th•• 

SX'i Hcld-oi-vlcw. Thl!! 1t1 doo �.n r.cc:opbl.o1.c ,. ,. , . , .,. iot' t«;!odnol  ;.1\:C hl l t' l l ' l ,  

_. 1" , �  
( \ -: .·/ •'' , 'I 

--� - .. .. .. ..... .. ... 

• 
. A I  .:ek 
·. n l n t t•llmllnn: 
- PuL'' �t · 

• 

· •  

. � ' 



• • 

1'0 

<W'fl<lh•l "'" .. '"' ' 
.... .... .,,, ..... 
... _. ... ..,.u, .-1 " '  . , • 

Memorandum 
Bee li a t  attached 

MABA Manne4 Spaceorart Center 
' !  
111.n: May 6, 1969 

69•PA•T•71A 

PIIOit PA/Ch l �l', Apollo Oll tn J'r!orl t,y C<XIl"l l M t l or 

IVIJICT: Ancent Mwsletter 

• 

Th i r,  "-1110 1:; to repNt neverol 1nteno•t c ng th ings l'O!gBrding lunar 
escent, both nomi M l  '"� •rter • 1esoont obort, 

l .  I t  turn!'\ oq • w• rl,.!TV, n-t b�"t'.rr rr·rrnrmnr" of' thu n:JNC:: to 
rup�ort. N :1C,!nt to orl.• l t. lh' l n  \I(� •ln dt·c!�� " n t ,  Aeecrr1 lnply, if t t  b 
nl!"cear,�r!' to 'll•ort d u r i n� de!1c�n� dur to degn.det ton of the PGNCS , 
! t  i s  outom tlc•llY necess•ry to '"'!tohover from the PG:ICS to the 
A OS .  Of �oqr�c, t.h t ;;  'ls�umPs thM� •- h� AGE i s  performing �tter 
thnn th� roncs . 

? .  •,:n h'1v•· r,..rt·nt ly hrd ,. l•Jlnn t r.� p h l l.o:-ot,hlo�!1 �l'P,\ll,.nt r�A'" I"!i ·  
ln,c: -. ." C"f" O t".  Ololitl"!hO\'f'lr, Of �Oll rt:•• , rl 'W l t('"OOV""r i n  i tRJ!lf 1 �  not t!" tft • 
o t ropb l c  " '' l o  •tn "tor t ;  if th� oyo t•m you n >� l tch t<> 1• 110rl!ing okoy, 
the "' l � c :0n cont l n�ec ,lu : · t  oe rlnnnr-1 , Th l o  led M<" to �·h for e e t•bl l •h• 
ln� f•1 �rly t: t r�1t ��1 · 2hovt'::' r llmtts a ! ncf" I !�lt that it W!\8 hi ghly desirable 
to as�u t'l?' 11 !;  ne.'lr r.om: nH 1 rendezvouc chq !'!lCter i s tiee s s  possible. 'n'la t is 1 
why c t. � cl< wl t h  a cl�PT"��1 PGNCJ if t he Mil 1 B  work in� bette1•1 The only 
r1 1 r."{)'.!fl1"1tn 1·,. .•f·r"'11 �' t "  t"� t.h" hn?,,l"'l 1 nvrJ 1 \'(! ; t n  th•, '1 C t.  of -::w 1 tl.!hOVf.:tr 
! troll'; , n t h··  c� l •.cl,.. o 1  r�l"yo , " "'I ;•o !'orth hnw tii"work , In othe r  
"or<l • ,  1t. rc""'" do�n tu • t.J•a1oo!'f �'>•'·"""" thP hozor<t• l nvolv...d i n  awitan• 
! ni? ovv!' vnraus th" r.li!lperA!ona in th� rend"'7-VOUo ei �uation wh ich could 
oe ovold•.J hy c:J ! t c h ! n� ove r ,  

�lore recen• ly we hove odopted " proredure !OJ' cl!llll nat inp; diS• 
per � t nn:- q t  l n �·".:'rth . .:n follo"Wlnr dcseer1t ohorts by ITI! k l ns an adJuatft'll'l'nt. 
mnn�,JVt"·r 1mrr: .... t1 1 f'J t.c-ly � r�('lr in��l"t.! o n .  'I'h 1 c  �tO•C'IllC'<l tYCttl'k burn 1• Ufled 
••roc l f l e , l ly tu o o rur•· nn t l efno to�y r<rnd�zvouo cond l t1c.ne. Thh proc•dul .. 
mny nl"o l:C Ur• ••l te> COI!\J.enrct� t'Ol' 1orrednt!OII Of th" RJIICS during Uoent 

· •  ond IMk•o J t  pooelt•le to l•ov� the I'O!ICS i n  control ne lens as i t  11 etill 
c'pobl• of prov l<lln� a vofe orbt t . Howevor ,  if the !'GNCS degndot !on la 
nuffic!or.t to ,)11 r t ! fy I t  ( noy, woro.- th•n 3 o l sma )  the erew ohould be 
"dvle<'d o r  t.ho 'ltuo t \ ('ll d•1rlnH power<1d l'l!Hht oueh thMt th�y will atone! 
�y ror � tw�nk l>urn •.o ho ox�e•1\.e<1 lmmt'11n t••l.v artel' !ns•J'tion uolllf! the 
MIIW PI'Oe�<luho • •  tor t.he de•otnt. ·��rt , 

llav1 np "'lopteO th l •  technique, l t  •��'""'d reenonabl.e to aet the 
POnes ewitchover limits t'•irl,y w!de , The vrtlue choaen VII 6 o l sna .  The 

i 
a-t•·• 



eomrro•l•� he�, ot aouroe , lo the opPr. t1��•1 mna• ln••• of 1 tweak burn 
- tn<lot<l ott av-lna10 the a"l tcl\<lver to Mil "hAt.fl.t'\.1 , "  

J ,  � thing <�h lch oould •: I Yft  u •  bnd t.ro•1bl<' h a 'IIUllp,n�d ront.'!l 
1'1'101' to ��Ot•nt, Jlll1'tlculllrly I t' V� a l l l'ft t.ht• /\011 to 1 t .u 1m B  !'lll nned , 
The probl�m, nr oourae , 1• th�t emall a! •�li�nmente ean r-•eult in unaceept
nble 1n•ertton condlt l ono • M ,  '"'"n thou�a pt'hlnd n:mitorh� would probllbl,Y 
detl!ct the et tun t l on durlnr •�cent. ,  •vl t �hoVt>r vould do no A'!Od o t noe th� MlC v011ld b.. eq11111ly ltli oftUpn•d, To �vn \ 1  th l •  o !lun t l • ·n �nt ' l'<'l..Y ,  w" 
h!'l Vl' cnnc lurf,.r1 thn t th" hne:t courLI! or ft C t l v n  1 :1  to 1Mf"p .. naf'n\l.y o l l r,n 
th<' AOIJ vh!le on the luMr nurrft�n �• t.h"r th• n to • l l �n ! t  t.> H,• li::JNC!l , 
'l'h l e  IM'k•·• th� tvo •.v•t""'" truly l rt•l•!•enl�n t ,  wh l eh not only give.• " " " 
�rt,t\f'•ehcelt on th. .. "-CCU�cy of' thr f\ l 1 �o•tll'ft('n• of �Ach lltl� !':lso perm: ts n 
U�lf· f'.J l S\J i t c hrv�r 1 r !"('lftlf�how " PGN\!S ml r. g l!rn �seA pes our detec t I on 
t�chn ! qu�s .  Inoidentoll.v. th l '  o l ·  c dlnl Mt•• the p:roblel!! of cru tt•r.
!':- l-"='"ntt"' tn th,. AOE lun'l !" rurf!lce tt l l o·nm--n t ll' .  Ac-:-or� t np.1y 1  ._,t" e� propo,, ! nf-� 
t.h"' t t.h,. fl!"'Cf"cttJrer h• ��h,tntt:"d to 't l\.Wt:Y-� ut.!lt:c the AOO ""'Tft.v l ty 1•.1nn.r 
rurf.rtC1! J1 l ! tnmrr'� t.neh 1 ! ·tuf- r'1'.h,.r t. M. n  , H .·MW--n ' :l  to the l"JJ9CS , I eXpt!t. t 
' h  .� w ; l l  l">f"' d·'nt' ow·r• " "'""" ,!foo • . .., f ! �  !vl v� b��n \o'Orlt�'' OtJt.. 

;> • •  
• 

/1 , 1 "- t :� J n •_,..rf' : t ! nr tc• nn • e  t , 'l t  t hr rro'b lrm ,1U ."� l  clf ftttUfl:'!t:'d 11t not 
'}'l : • •  , "� f'''Vfi'TV' ln Py· �v.- n•. cr It Jr-�t'r,.n •. 1 l>v r t .  In thnt C'B <!e>, or C'OUJ"(Ie, 
' h� .1\GS l'!klf:+ h"yn r(".--.n " l b·r:,..1 tr- t"t-!·• pr-.._.;�cz on.l �c tht'Y OOth v � l i  r.ut'ft'l'" • t >j· · · · 'll'l,. r!'..! F"'' l ! r .,�nt !Itt f'L<I. \r:h"'· h�rr,..n� t.h�n if \l"to ht\� a dt:"e;r.:�nt 
th•rt !Jrtd t.ry '..o �h "t! r· v(' C'J"b : t  wl th b(lt.h •ynt '''"" lft1rtalJ �;nedT It tu.rnr: 

fH;t th1t: H: : !'l  • -, r t L  .. Ul!\r ''rrc>r ic p>1rt t .. l ly cnMprnr.l"'t ln�� . t.hll' J c ,  the 
t ,.•,,1 .. C" t•··ry .l \r;�r3 : cn Uu�! n;· :1fl.!'.et·nt in r·�rt t'llly �11m.1-nn ted by thf" 
t r  .... _,�·et('lry ·t ! � r�r�ion <Ju r 1 na� o!lc�nt bu�k intr: orti t .  In "\dd i t ! on ,  the 
ir �r·,n• "lNJrt. l ! m i t �  v ! l l 'bl" t ! �h t  "'nou,·h t!l"'' t. unscCC'ptstJle d l ttJ'I('rstnn!J 

r• J.j.I,'J\<1 net r_ !"l'l l r  rr tor t-t.• -·tAfL'� n t .  In o t >-, ,. r  ',.'r· r l � ,  we frll!tl Vf! hiiV•!' n 
.- '1 r· , ,  � ;  ' ' 1"1 '  ' r' r. 'l" ro-- . 

-���'<'�l�L 
Howrd w .  '!'1nd• ll, Jr . \T-

• 
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W•l'fi ·T·'TOA 

PA/Chl�!', AJ>OllO Jl!l t.. !'!' l o r ! tv Coc r l � n••Uon • 

IUIJICT: Deecent f.bnltorlnv . U o • ion '1\-ohn l qu�• • •1 otl\tu• report 

• 

i -·· 

l th l nk \l� 'lrf" bc�lnnl n.:�: to ct'e ttl'' l l r�� t n t  th,. rnd or \.he Drt-!cent 
Mon l tor1n.-.; M1 r: EI 1orl Tl•chn >p'!'� tunn��l .  t, t +.tv · Apr i l  :;4 rne�ttnr on 
that subj�ct 'tl� th.OrOUfhly l1 l!"CUE ser) tht· ! nt�F'T'J t.1on or the OnbOA.rd 
tt'!chn!.Quf'� ..., l th thf' •J (" •, ! v t t:� a •  tn� ��C ..);ur �n� po�!¥-(l df!re-ent: t��;nrj I 
ff'(\1 thr r,.�ulto.nt 1 A  ttJ.·· 7'{\0.0"onuble rt r.'l \"O.,f'l<r·+.P 11 s  p<HU; 1ble , eon• 
, 1 � t.,.nt -.t l t h  pr!! ro t le!!l Qpe�·a t ' onR; t t'onr • l"'t , n� r .  

On@' t n ! nf-� .... e h•tV"' .f1 1i 'l l t�· r'"ron o.1-1� •.o "'"' t !lfl'l'!.'t" con trol ""' ._  t.,\ !" 
�rm i:rm,:,• �J�" th"'t. th�"rC' : :- .·c�· .,..'l Y  fr>r thr t. r,...,. to eompel'"-� the 
OU t put Of tt:e Af;G. anli roHCS Qt',bC•lt"Cl tbf> .�J-'l C' ""Cr"lft y f th tht! Ob._� ::C: t 1.ve 
of trlil'Kl n,.· 'lCort atYl/o!" , ,,: l t c honr r!.ee ! s �cn.· . Obv!ousl..v theTe 1.� no 
qu�" t \. ' on th'' '"· H. nft r � i,...,· ,-yatem flll ! luP- •,; i ll be obvious to them. � nJ 
t.heir co,Jr;;'· o f  n c t l t n  o: t l l  \-� ("l.,"r, Obv 1c,ue t.oo , i G  t� tAct ... hlll t. 
t '"'•" f'H""W \o' ! \1 t-.• . rnont l.(JJ' ! ! . I '  )•Ott: or t.t1,• t1t,. ny�t-. .-m" t\ f.  'Wtll &"" l!W\n_y 
o •.h ... ,. d "'l t '1  ·nut'l'(" ' t!t'O ' I t'hO I ·· 1'""'"1'"'-' d•· :1 r_'l'" r. t ,  Put J f'l(.JW 'kno¥n t l"'  
,....,.:-ryon�..· ,  1 !'  ·�- · f.'1 o: t  t�l·1t. t.ht:� t �  no ""'"Y r�·-r th,.. er�"' to enm.pt'l t'"! 
AOO n n(\ fGNC2• r'tCh th'l ' the.;- are B)'h.· t..c iet�ct vh 1 c h  sy!lV"m 1::: mnl
t'l.me t � on � ti/ , 1 f  t.! i ! \ t. �l ! !\; n c t 1on 1 5  o r  & !' 1  ... "\iol drift '!.�,�d� t !on •.ype , 
� t  le1.:-o;. nr � "' � t h  t�,·::- " :- -�ur'l n"� r.I':'C�E �" r.v t c.  tf'l'<l"! an,Y 111et !on. 't"'tf"re. 
tore , ,,u .. .., '1; '7  !n tto,. C"'lr� of' � !1\et'-nt , nr,t only ! s  ttv• JCC fY'lnr for 
C""'rryl n.J: o'•' tJ�.-- t1J r,r. nf '  .11 0.,. j r l ft, rnn lt'ttnc t ! C'II. I  mcn1tor1np:, 'tut we 
t10w r,...,o.:n t '-n th•t• �C t r.  t,ht• 0nlv p l "' "� t h t �  C"':'l b� tioM, 'nlo t 1  11\Y 
fl't r�1\ll .. , 1 r  "1 r�ntrtJ• t '. t'  .. vent :"'i:'T7,. '1Nt t h  o r  n ft\j'Hl we h"Vtt \t-::-"n 
ltountd hy ror two y�•o ro, !l0n 1 t  ""t th• 1 · 1 ••• I ' lll hltl'J!) "\til th• o l tuo • 
tion. \to'ho t I �m rle'\ S�<i �ht,ut is th .. t ev ... ryol'\e nu-, H(.n!O& it l!. the 
l'l'itU'l t \on, 

Thflf"' ' "'  "nu t.r..-.r ttd rq• tthf'-u". f!O\J<'Irf'rl ''"""ttnt o,.._v pflec:•dur-.1 thAt 1\111 
tfl'lll...v b'tntf•t� mr .  M:nd •\ t ' m " " "Atmt. P'.M'rv't " .  f'Or t.,. l nly IC'IftWI """"' 
pt!apl� l.nlli'� " I  tid " L'• M<rn, l·•tt I ,11\•1 l r�ol th�t th� c"'' ohnul·l not 
be d!•H l l n; \I { Uo t lo� !'t'KY <1�r ! nr f"'""""'l �••o•nt l.lnlo&e I t  I •  ah.n�.utftlY 
�"eent!Bl. 'l'he;· ' ll neV<'r h ! t  th� '.lrt>nP. hutton, ot eourte, but It the¥ 
do, t�e rerutto oen '<'" rat.,er lou•Y· l'h�retcre, 1 hAve Men carrying 
on R cor.tJlfll<:n � lr•cd ot r1od1n6 so""' ""'Y to nvold tM ���·� 1t:.' �.f tM 
.,..,.., k"y ln• up th� on·••ll d hplnyo, 'nl!n c•"'P'l1f:IL h�• not N!rn .�.to• 
gether aucce•oi\11, 1 f"""' pertlY hfoc•u::., not P.fti'YOIW' •tta,..• "'l' oonoe"', 



AlthOugh, I etarted out by saying the en1 1e in list.t, ve etill hove quite 
• betch of unresolved ieaue• which I would like to list here so that 
eftryone can continue to think about them. 

a ,  There is etlll a vid� open qu�etlon concernlnR vhat is eons1dere� 

our real time mlnlnum landlnl! radar data requl re11110nt in order that dee cent 
can be contlmled , There ore llllftY of us vho feel that t'llilure to obtain 
a certa in amount of good V.n�Jng ra d a r  data by acme point In the powered 
descent 11 "ufriole,t Juotlticotlon to-•bort • tor example, land lng 

. ndor Nlti tude updo t t nr by 13,000 r .. �t har heen r.uFgeoted ns • require-
. mcnt, The crev npporently teelo thut th i P  conntralnt 1• not real and 

thot their oboervationn • vleu•l, I surpose • are an adequate eubotl tu� . 
Ju!lt how ve are able to int�gr9te in th('flf' real thne e�w ooservettonr; 
to overcome the land ln� radar deficiency hnt. not been PBtablisncd Y"t 
end I om not nure who, t r  anyone, 1 �  vorldng on it.  

b, Althourh, a mnth or • c  arc, the deci s ion ""' rmde t ha t  th" 
CI"'W J c  to mnnunlly b•ckup the �utormtlc 0\iltehl lll� Of the land inp rndar 
nntPnn� pooi tt.:>n durlnr. a nom! Ml d�rc,.nt, there is �till r.uh•tantinl 
conc�rn thnt. this is not the rlrht thln>: to do. For f'Xomple, th• Iiol 
cystem" p.-opl� point out that. the s>dtch the ·orev uses to �o this ruet 

2 .  I 

be cycled from "outo" thrc•J£h the ole! l.andlnp: radar position to get • to th" """ l•n•l l ng Mdnr J'O•i t ! an • nc! • swi tch t'll ilure could override 
� perf�e tly Oper'l t tnr '1UtOtnl!C S i t•n'Jl !ln1 "!('nti tht- Antenna tiJCUrrylnp; 
hnc< to th� �or, 1 t lon I t  Juct c•me from. 

c .  
Tha t 1 � ,  
tione'Z 

I •m B t l ll not cr,rct•nt w l  t.h the AOS •ltltud� updnte tf'Chnl ·tu��.  
hew rrrmy times 'lnd Yhen durtng po�red descf!nt. should this b� 

d ,  'l'twre Is .amt: point I n  power�1 .lescent ftf'ter vhlch i t  should 
1"' po,•n!ble to contlnu� th• lnnd l nF w i th •n ino-perntive rlmbnl drl'l'! 
.,ctu., tor. Proceduren ft'r h<J.ndl!n�t t h i n  n l t'Jation in renl tl� �nmin 
to be ��t�blished. 

• 
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See ltat attached Do\ftl . Ml.Y 1!, 1969 

6<; -� ·'1'·69A 

noll PA/Chief, Apollo Il'lta Prior lty Coord I llt•Uon 

RJa)KT: CSM nndn-,oua n&Yiption worka tlnc 111\ng Juat VIO' nnl!ln.; 

• 

• 

I 1111de an ennouneement during the r Opt.r·!ltlonr Rey!e,. whl�h V!l" 

iillnolute� tlat•ollt wren��:. Thin 1111!1111 � ,, IN cor...,c t  tMt •tat<�llient 

ond/or Juot to tM'ke our" you 'knOW ,.M• �·�•J,Ill tY ,...�l'l.y exl�t • in 

th<! CSM tor rendeaTOUo MVII!:'It lon, 

Sometime long ago, I got the imp�osler tht• t """�;:>-.bl" �ndeZV<l<ll 

navlF!'Ition could not be done In the CSY. u>! "'! VIIP !'!lnging data 

done. 'l.'hat is,  I thourht that if' sexta.:.t t.-,:�kibl! ,., .... not alao 

available due to tdlure. of the optics or the I.H t!'!lelting ligllt, 

there """ no point in proeeos lng the V11P datn . It turns out that 

thio ia not true, In tee t ,  un�er eer•�!n etreu�tanee1,  aueh ae  

before CS I  on the r ftn<l 0 l!liratone, u•� · r  VlO Mn�!n'! date alone 
11 add to be better than uo inl! the e0111t . . - · .l�te aoureee, In teet, 

the only place the� 1o some question et '� .n t,-,g 71!F !'!lnglng alone 

i s  af'ter TPI where oome....;nsl.Yses shoW it b!""o'ks down. 

lot\' apologies _ to  yo�, 

PA :!NTindsll, Jr, :js 

Ml', CMrlesworth. 

·--- -- -�,-� 
H01Mi'd.- .� :!..:..Jall, Jr, 

.I ' 
; 1 , ' , ·: ·  
I ] .' • j 



• 

� L. II'OIIW IOQ. !I 
... ., ••ll)o10Qfll 
.... ... Mitlll <Pit) '''·" I 
UNITEP STATES GO\'ERN�IEST 

Memorandum 
fl"e lht atteehed 

NASA Mumed Bpaeea1'11tt Center 

D4T111 Mil)' 1, 1969 
69·PA·'r·6TA 

,.oM PA/CtllPt, Apollo Dots Prior i ty Coord !Mtlon 

, 
SUBJECT: !leoeent Aborts ond nub•cquent Rendezvous Mlon!on �ehntqueo . 

• 

On April  z�, 19(>9 "" revl �wed t11� ll<'nc�nt At>ortr AnJ eubrequent 
Rcndc:vouo Ml •olon '!'echn>quoe w \  th the e,.,.w ond the "'"t ot the 
''Orld. I th i n� mc c .  of t h l n  i n  qu tte complete on•1 o('l't'eo'He to 
everyone concerned , v t th one T!Y'ljor r·xceptton. I """' � shOcked e.nd 
• n hnmed to f\ n·l th• t I hnd �odly mt,under,· toc·i t h<· r l t•1o t ' on r<'f!llrd• 
tnt' the CSM !"'•cue teennl qu<' B  nnd , n lthou�tl thP!"' '"'"' plenty ot 
\<l�o n ,  1 11·• dP.to ! le<l tcehn \ cu�• wer� not � t  oll ttrm • '  th•t time, 

Suh""'lu�ntly, (Arr t l  3C') • l!llch nm ner rro"l' ot 'l" b•'" t  thll t into 
th,. pround ton , Ttv•rr>for, · ,  tl-tl r. mcro 1 � to dreui!V'nt my under111 tanding 
of th,.. !l �'*r'!��r. · r:  we- r�"''H.!Iv•d '1 ... bo t h  o f  �-'\•'!1� r�r,:ion r .  I ' m  eorry 
i t ' s  �., lonFt - /U2t 11 blg �ub�ec t ,  I ��e s .s  • 

1 .  Abort 9.f'teor �epnra t!.on if the're L· to t:� no OOI 

Durt r.•· o· .. r !!!E'c t t n�· ·..J� ! r.'l1V"'rtl'ntlJ ret l nto " lenrthy di.e· 
CU!"!P t o n  o n  con : : ._ · o n !"!  rovern i n , ·  •.,;hether or not OOI should be a ttemptt>d 
on th�:- fir!'t or ;,-.conrt orportuni ty . Tha "'· , of ccurs�, ic; important 
tu• \·mS no� ou: r�., l purro:- t'  .,.- th : �  �:e t ! r:r·. �·� d i :l finally con• 
�l11·ie th'lt I n  thf' �vr· n' no n t t�mpt i e  rm-lf' A t  OOI , the LM should use 
t�·· brut� forei! , lr.un��H-'1 t r:  r1• turn t('chnl ·1u� for f!f!tt ing bac'k to the 

enol, The po : nt ! "  tl,• "P.pnr, t ' <•n v•lod ty o�t. t t n1· up th<" equnl 'P"riod 
mt rd ·b" ll ,·.rl> t t  L ""'' t l  t.h, t. o u t.om t t o otcnuro t" \.,y no mean& 
N•rt.•• ! n ,  A(•ror· l i nl·l.y, '.t.'ht'tn t •  1 r  •l,.c : d�·-1 to r1\Jort , _thf.' cnv nhould 
tok•· rod tlv� " ct ! on t.o (•ct•tlo l ! e tl  • fq lrl v eub r. t�nt\ol  clootn� rate , 
·�te flr�t'v-•lf_ I't:'�or.ll"nen·h t l on J :-:;  th�t t thr::-y "hould r.et up n elo.e1n� rf!lte 
...,.hi�h ln feet. �·.'r :.econd lr, �aunl to e l g�tt t 1 mes the current range 
rxpl'l':'f t;f'd in n'll_l t ' cnl mil�!:! .  Th !  f 1 �  th•'!' s l!l me  proceciure that should 
t><> u:·A•l for rou l•·d ur DOI mnruv<ro . I t  io uoeobl� untl 1 ftbout ten 
rninu t t:n nft_, -r  r<n . 

Gr-r.r o f  1 . 1  .... Cl"'\.'W prro .. � ... nt. �xrr"' tHH''' PI Nmcern th" "· thtt taetcr 
" � ' ,·�lt ' "f'"'m� �xc·· � � t vr� un'l"''r l'" � l't11 ln � l 1"t"Umt1 t"nc,._� ,. r d  �·��lt"'j 'Cha t 
Ou[J)..: I'')·l,, :m 'Kt� �ur� 1 t 1,. r(•,lly th� b�nt v,, ,l,. . I �� .. uusa t'. � '  ls your 
,luh1 M.r . �.: t!·,berr;: � l f  you cqn !' ! nd t ! "l'� betvP.·�n nov 'lnd JUly to Mndle 
� '"- • ! tt!� ::> ve r:;houlJ nll r��" U :t- ,  ho .... ,.. . .• ,. r ,  that. s J mpl1c:1ty in procedures 

�-.�y fl'l7'h 1 t· � - 11r. 1 n._• th� '"' t�� th'l t �- � optimum under e:ll c1rcn.tiNitftncea. 



" ' 

2. A'bol't it no e tteftiPt 11 to be 18de to lnl tlate povered deaoent 

At On<! till>' 1 t waa considered ll:lpl'!let1eal to 1!0 an "Xtl'll 1"'\' 
- nnd utt .. IIIPt. PDI t·..o hour• ln te ,  prlnllT!ly due to tear or nn unoee.,ptable 

· l'l!nd.,zvcus/sbCrt e i tuo tton , 'l.'hl e MD prc..,.,n to boo unfoonded . 'l.'hc 
same t"'ndezvuu" •llo,..t proe,.durea vorl< oftfor an "Xt!'!l l"'v, althouph thl!rt! 
1a an axt1� coot �r nbout 70 tpe fnr inc,.rtlon �m descent abOrta. The 
extra lnu•rtton ve1o0lty dOI!n malo:e APS propellAnt depletio n  ..,2'1! lll!"ly 
tor lnte abort•, but the RCS c• n be ueed to nl!ke up the d i fference , 
Ti� required to eo�letA • CSM reoeue con he lnere•aed up to 12 houra 
and at � coot ef fbO fps, T!l l t  1 •  u•e� to put the CSM in a dwell 
orbit,  � t ,  this to only """""""l'Y 1 r  th• LM exp< r l enoer �mny tnllltrea 
and does not oeem euff lelent Jus t l f l e• tlon to Deruh th� U. nd lnr attempt, 
Et �ht LCC deac·•nt ·�crt C0Pff!c1�ntn ror m/m �M one for tne AGS 
I!Uftt be updated 1n re•t t l ��r ,  (Incl1•ntolly, the !!Ul'l'f!ftt pllln 1 r  to 
upd•te theee In r•·•l t!!!lf' on the nomlM l mtneloll to occour1t tor d t o .  
pers ions in the CSM orbit . ) A platform •11enment should be perfnrme� 
by the LM prior to the second PDI •ttempt. The major open i tem i s 
for the Flight Dyusmico peeple to Psl!!bllsh wl)�t l!'tld and eo_,nd 
messages must be sent to the s�eeenft 11M. ..,hen. ('lbf!� 1� elso some 
question of �ecurnpy of the revt zed d�scent tergeting. ) The primnry 
concPrn dP•l• with t : �  •v.l lsble to do thi s . Incident.lly, ther.e 

• 

on.., t�ehn!queo !MY nl•·o be us,.•b1"' tor � OOI manP.uver del•yr,l OM rev. • 
3 .  PI'I Abort 

A PDI abort is only used i f  !t 1e �Jlown th9 t PDI will not be 
attempted or poss ibly , if the DP5 eng!n,. docs not l gn!t�. Conslder•ble 
thourht we o  g i ven to using sn onboord capob! li ty for target!� thl! 
maneuver. Spectfteally, thP techni que voo tor the e� to tnitia te 
the powered descent. pr .. .;:nma follow ng the nominal tlrneline th:rough 
enstne •£111tlon •nd then � . .  t • "S e l the:r the Abort or Abort Gt.nfe 
button to uti li ze GhP nm or" Al-'S Deeoent Abort prcF,remo which 8Uto• 
lll!!t l c• lly ter�t the Abort I!Yineuve r ,  It ws o  f1Mlly eor.eluded, however , 
tha t thi• technique by itself vas not reolly odequate because spacecraft 
systems problema cc�ld occur at PDI timo vh!ch would make it hiehly 
dulrable not to have to collfl\1 t lnotantoneouely either to sbortin!!, 110r 
to F,01ns srC\l.ld another rev, 'l.'hnt 1 • ,  1t oeemed almost llllnda tory to 
provide an abO:rt oppo:rtunity a ohort time atte:r PDI to provide a li ttle 
time to think over the s i tua t ion and decide what to do • � eround and 
try PDI again, o:r to sbo:rt nnw. Since the del.lo�d sbo:rt oppo:rtuni ty 
wsa considered a requ irement tor thlo purpose, the queetlon b?iled 
down to whether thl! crew •nd e""ryone else shOUlA learn afl<l be prePftrcd 
to uae the 1netantaneoue PDI obort technique • •  well. Since th"ro are 
101110 prcbleu not yet worked out vi th i t  und •l"'ei•i p:roeedu:ree a:re 
tflqui:red , we aonaluded thot it wn bitt to drop 1111 of the on'beard 

. , .._ 



• 
wehntque ond to pTOVIde " r,ro••n� tnrl>"t� a bon opportunl ty e t  PDI pluo 
10 mlnutee, 'nil s  nbort woul<l utll1�e thto otende'l'<l pre.tll!'llat lind tllrUet 
fll'Otml'"" (thll t t e 1  P30 ond J?4rJ or 1?4:>) """ PDI Abort JM 11011•1!'! voteed 
to the erew bf'fot'<' DO!. S in•.• thl • ..,,..,,.,.. .. aeou""'" Mllli!llll eond ltlone 
eOI!ll!W lnto POI , th� tm•,.... tl. "'' ror th ! c  oorn,. to esoenti•ll.Y l<IIO\In todny, 
AC!<rol'l lndy, 191 Ll llf'l•�n-y to to ""I'Pl..V th� /lVg Yhl�es to l'CSD to be 
tne lud"� tn lh" .,..,.,., " ehrc'k\ \r.• . •  !lll•ulnt !r-no Ollfl <!lrJl"rl�n�" m y  ewnt.u• 
all,y pmv" t.hn t t.h•· I"• 1 ..... ,,.,. ,..,.<! not be ol'nt, 

Ine!dentnll,:,· , lf Dl'f' l •'ll l t ! on d--.·r not O<>eur nt POI th,...,. !o nu 
nel"J tor the Cl'f'W te> J'PftJ!Ve ull•l"" • ln"" l t  l s  80 Pftl!lll o 

4 .  Aborts t'roUI Pow<·!"'d ilo·seent 

I t  hllr. b<'''n e c t.•'ll l shrl t� t " trlm nrn .. 'llver (....., •.,.. be<'n e•lllng 
it th(' "twcq'K'') l!; nrt"f!-r �"lt"J'" nftt>r LM I n  ortlon lnto orb t t  ln oMer to 
C�hFfltP fC't" 'known f"'t"rt"''rC i n  thf" LCC -, J ort ttlr€'4!'t eo-f!'1e�e-ntr, -.f\d 
men..;ured dt�-pE:l•zion� tn th� l n!"f"rt ton ecn·l 1 t tona. 1\tef'lk tJtrpettn� will 
be e•rrted ou t ·cy th� tol:C (rmt onb<'�rd ) h o<>d on the but o:n i leble dota 
•ourcP for cutoff cb t•· v�ctor - ord ln•r! l,v the LH 1'CNCS • ond wtll be 
�l.RyPd to the crPw -..· £ t: 1; l n  1 - m1nut£� eftE>r "!'t i n  t!ngiJte cu toff. 'n'lP 
twe!lk. burn ts nom1n"lll,y hor t::.on?:.� l  l'' l t  :.f"lcec�ft !lt.t�tuJ� c'ln b:· �u�-

3 

• stnn t l .'l ll.y tn �rror " ' • h  n�-.��l i r-ibl,., r-�:-:ul�;; .  

I th ' n'k t•v;<o !'ynne "f:�Tef"'d t.C- th•.- n--·ce-r.r 1 ty or the t"V�"'t'\t burn \Jut 
thE're '4� ::: ("OOQ lJer"lble d r !�C'U� !" ! o n  on ho·.: ti:f� JXHot•i nnertion e \ tustion 
r:hould bi:' h-<lndlf'rl . �f" f ! w1 lly recorn ! ::�'>1 th'1't: the- th�n,£' the�- mo e: t  con-
1\lePd the 1 � oue wo e �h' Tlf'S , For exampl• · ,  plume impl ngcl!lPnt precludeD 
JIM'Klnc l•lr,�c hHJ"l'" •,:h ! l·:· doL·K,a·i , rm k tnr ., ettir.;on proct"du�s necensary 
un ler Cf't tn tn J:l.V c l 1'c1l'l\!':tnn.�l : s .  Sy� t"''I"\C flrC.l.Jlemr, mipht nwtke it mnda· 
tory thnt tlv· Dlri nt"� t. br· .. ' ·' t t : :·onl·ct , YTrrsn1 nr, thet prorl:dUl�!": were nr.cdt"d 
for both c•1 r;�!'l • !" t·q;cd Rn!l un�tn r£>ri anri eo forth. There appeared to be 
mi ntmnl problr-tr.n o � � o c h te11 .... t th t�;P � l twrtion if the tM hnd to etege 
the DfS in or·l�l' to 'lCh>'"V<: orb i t .  Th1 s led ut: to th� fino.l resoluti on ,  
M!IV!�y: 

" '  If th� Lto: nch l''V<'f' nrlo ! t  u r t nf: th� ore and the Vro 1 o  leu 
tnnn , , ,  rrt , �h··� wlll mCIV.e th� twonl< l!lllneuW?r •t DI'B eut6N' plu• 12 
minu t.,.,, Th l ·c """'"UV"r I' l l\ h� un<lnr UNCO control u� I M  th� l'lHl or RCB, 
whtchn•"r t"  on ll,,1 for, In thlo o••�, tho 1M o•n OftM'Y th� 0.!'11 an tar 
sn doeY.ln!< .., [th the CGM I f  Unt i n  eono l del't'd �eeiJ'Ilble or tt lillY lle 
jettiooned o t  ony convenient t i me ,  provided the �et �r jettioon ir. carried 
ou t  •·lthout Any pcr.:urbatlon to the trnjeett>ry, Ir the DPS is earried along, 
i t  11llY be ueed for r.otnf' of th('l rendezvous =�uvers. 

---·-···--· ------------ --.. -·-------------
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b, If t.h11 U4 ! 1\ft�rtlnn Inti> nrb l t  I •  rm t.��tt Al'll , t.he U4 11111tn 
the tweak bllrn •• ooun n o  pono l bl.,, pm.,bly vttn t n  tw IIIJ.nute;;-a i'U!' 
enl!lne cutoff u�inR th"' IICS •m tn .. ... .,..,.., ,., a" prof'l"!!lft (Fi>T). 

c, Th� o l gnl flc•nr� or "Vf'O l�o• thnn 30 t'pll" mentioned abo., 
is thftt if th@ DPB cutoff occuro v l th more th•n 30 t�• lPft to b@ 
gained , the crew Is aupJ""�d to AboTt st'P" ,.,., f! niah t�e •neuver 
on the APS, Th l •  t o  o rule "" hi!,.. OIT"'P4 to ror o lollll t• ���e , 

d ,  The LM doe• not tr i m  n 11y Av ,..., 1 <111ol• •ftl!r l!ll l n  eng ! n@ 
cutoff for &ny descent abort unle•" th� MCC r� l ls to �dviae the crev 
v l thln 30 oeconds after cutoff th•t th� M::C torre t i n!! will be aV'!!loble , 
The point here is thnt i f  t h•' MCC h•o ln: •. com1111n l e• tlnn, which includO!o 
ewn th• h l rh·bl t rn t� t•·lemr l.ry n��.J••I ror l or•� t lnv, t.h� cour•� or 
'llC t l on 1ft ror th" crew to ! r\1!1 th .. l"' r l h• l r " •onn �· pontlt-le. On 
th"' nthf'tl" h•utd , t t  J n  ,tlV•,nt.•,,.,.o•r •<, ·.m tt. ! r  thry I" M!  ,wtne; tn nYtkrt 
th" MCC t•rf't' tNI tw<'�\l llurn.  Thry "ho· •l·l \o.n<•w w : t�tn 10 '•�cn�n �rtt.l' 
eutofr "hloh Of thot! o l tu·o t ' nM � x l ,, t ,  

e .  The vo i ce J'll("� �':ll!� rrom. z.r:c '!0!1d � t �  c r  onl,y t'WO f.Srtlln•.:-ters .. 
TIG "'nd 6vx. 

4 • 

' 

r .  :u::- •  .. �)r, in '1 n�m. t n-, 1  '!\t � � io n ,  ., � .  ... ICC ·. d ll 1\ l\lf1!f'S upr!r. .. _: t� • LM e tnt� V"otor ln t!1� Cfol: """''<! on LM t�l· ,.. t r;r ·h t.'l  r•�nrd le"" of wh!CII 
V"h\ol" """'r thP t"'"" b••rn , l!c·,.,v�,., l f  th� CSM tr tllf!! ftet!V" whlel.,, 
�,,,. LM Ct'<'w runt up•ln t• th" Cf>M • Ln • · · v�e tor ! n  '·h� LOC u� !nq th� t.'ll'gi't 

Av progl">m, PIG, 
5 , Late Aborts from Pn••ered U.,scent 

1\\JrJrtn �ht r l nR th• .. fit·r.t liJ minu t " �  Of f!O"'"'�t1 di!ftO!oflt u t 1 1 l. Zf'l 
v·• r hl·i "  l n��rtlon vrlodty t•rl(e t l M  !n the L."' gu • ·lnnc• computPro • 
C<'th roues •nd AM . ThP •uboequPnt rencl tzvoun •equenee 1 1  ... . .,nt l olly 
thf'! r.�ft'll! 'lS "' nom.1Ml rendt!tvous. A'- ft: re!.'lult, n te nrtard CSM mirror 
illltlP,� t�r!"'t1ng eon be uM•d to backup th" LM and no epeoinl procedure• 
are requ�red a s ide from the tweak burn noted above , However, after 
•rprox \motely ten m1 nutea into povered deec�nt the veriftbl• inaertion 
targeting would reoult in an apoB@e leao thAn 30 r. , m1 . ,  Which we cona 1der 
teo lew. 'l'henfore , �bcrts ar�r tl\at t \moe ��� targ@ted fer • �tandal'\1 
low orbit • 9 by 30 n.mt. �nd the rendezvoua 1 l tu � t !on begin� to degnd e ,  
That ie either the terminal phase lighting eondittono or the coelliptie 
d ltterential altitude becomoo undea !roble, It io recognized t� t tor 
ftborta occurring �urlng an adcHtiond 40 oecondo lnto deeeent the standal'\1 
rendezvoua oequence can be continued o1nee we consider th• reeultent 
lnereaee in d ifferential llltttude up to ro n.mi. aocefltllbl�. At'tar that 
point, •on.thln« •t•e muot b• done, Th� e�th !n� •1•• 11 •• tollov• • 
in ol'ller to Wlintain no'"'iiirnlll 11&ht!nl'l ftnrt OK, • �  ft•t" r•v 1• t'Bqlllred, 
Two extl"' 1111neuver• ere nqu ! red ln tn• oub••quer. t rendenouo l'equeMe 

., " .. • ·• aooting a to tel extn Av or eo mch "" 8o rps , ('l'hio ext ::a av. cost . 

, . · 

· . - . 

. · ·���Hki��kf.,; ��.·{�;�: ·� �;;�;�� .',- .''".-�t . . Jll.llif<. }. ''"c.;  .. �·.·. Ji.'l. ·.<'.' .'£""'' .-L - ...- ; k¥,fl �- - th'], -_ - "< H - ,-• -,_,,. - - - �� < ,  
;, ; ''.-f,. ·,·j ,;:li, i ;Jk, '· c ,,, ' t '' ,.;. ·.,.,c. : ?::i!: . .  }.;'� (�'i-(���-:-- · - '  -_ _ ., ·_ :...""'.'1'��-fr -; 
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d lm.inlnbfo� t:.o zey"('"" 'I �  thf' 11b0rt, i :':  �tslnJ!!'l • )  'nle tirflt �lrtn maneuver, 
�nlled " Ph:l !'l t np , '" ocrur!i 'l.t't'u'- :·n ml nu'·"'"* rl ft..f' r 1f1A@crt1on and 1R ta!'
f�� hy K:C �o t · �· f.,.h1 h.tl t•�·- r.crn l�-rt l  fl.q Jtn•l TPI t t lftf' .  !he F?vt s t n.,  
MTHtf''ll'/('r i :  hoT ! ':"f - rt ' •t l : i � �  !Jv ! . . , f"tr "" f ' <·"l o r  'l�rf', t l ftlf"' .  It v l ll 
t-,.. tl"ftM�m1 tt� l :r VO ! �·r 'I ' n;· • 1 ;,· � t.'1 r,.J•q••-j f,')r t-...,.ru.'l } llv flftd f"ttr!ftllt t. O:J11 
I �. t.t--:o ot.:1•·r r-vtrt �r.•·• •''" � -" r: '  l''·- ··,� �·:-: l 0 ... f • • - r  f"l-·H� : r.,.:. It tr U.r• 
v···t.Pfl rnl'(••P .. 1 q · 1 r,,• 1 • •  ��·r· · . q. 1 ! · I -��r;. F 1" 1 \""'· : n.· t.t��- �� •.wo �'�Xf:res 

T Mt''IIVf" r�· , H"·· :pn · ·  ':'J'�• ft- ;-. .. • t : :""  ' t •'L . " •1 r. l '1 r l  Cf,I ICrtf/TI'I !'"·lUI"n�" • 
A. l l  of t.!\&>.-f· T"r • ?"'�·'l "/'' T '  , �  .. , �.r "OI I r:'• ' "'' ... , .  ' • · I nt,b01i�l , 

Th�:> Cf,M [W_· rrnr'n: r • · · r, h r !  r� ' !"r• r · "r ·· 1 ·; r,·r- ' 1 nr �"! 
o'(ef'pt t0r. ;. \ n<·· ·  ._ .. , .  p.,, ,- : .- r- ! l t!"!'o , • .  - . : · ·  • _'l' ' '" f" t" 1V•�l.y 
C!.�M h'l"'v�,p . ,r F . 1n .. ! n,. "' · ' � ,. � : - ' ·  ' 1  . r · · " f'r!'1 . 

u�w1l v t.h C'nf! 
rr-t.rorrq"t � ,  t.h� 
I f  t_n · · o�r.·urn 

.,n-t tl1· ·  c�:n rorl t. ' -�o· •_" j  • •• • • .  � ... - - (,....- - p  .. ·c ! ., l  ??t' rro
. •_, .  p,.,. -. 1 ..-w 'Hi.tu ·· t Mt:' n t ff .  

' hor0"f''ll,v i•y MFAD 'lnd 
c�•dn!"f. ": f•,r ('!''1 1 t · ·  "' ,. r  .. ! !  , . . .  ' ·· ·

1 

( '1'1" corn:r!.•- t .. , r�·n,·· · · ' · � - - !''' � : n. · •. _...,. · 

FCf,D. 

'Pl'l t ' ' l Oth' • t : l  i f:'�" , ! •  
U.•· )l:e_v t L 1 r : (_}o l l '  I" \ ) !  
to t' I ._., 11'' · 0'l' : · t ·l� ' ·  

I !'" ' : � ' 
� ' ' !' 

'-'( I - • 

. ' • ·  
I • � I " 

' • I  

_."'":"7 · .:. l"t .  tt" po ln .. ou t  ./ 
- ��, · t Ot- � ., l"''y t u  ��nlvt· • · ;..:a 

. ,.., rt � "  t h, t :  

n .  ·r�,.- �n.lr :·v· u .  1 t - i •t ' . o•• �-· ·· i L :  ! •  -·- ·-t: l.- t • - t.v · ec-�r t.'lhlr • •  
l"' rt l c•.1l· • r t.\-' t)v· 1 [ !  � ·  ' l ·�·  " f  ., ! - : · r · . · ·  1 !""' : : :.· t : '!l"-· !tr:-'.i 

h. 1"h-'1t_ •d. 'ltlY po l r4 L ,  • - · �1- 1' �·r·H'• _·..:"• , cr"tl•l t�_kf' over ,the 
� e t ! ve rn1 •, "\ : :  t llf, :-: l t • t· • '  t ' l :  � : - · � ·, • ,  ' I f '  ''I> 

r.! . '!'h"l t t tt•· f .• •,•!Jid ' l ! ! · ·  t · !"'r · l ·, •. ' �,-·r- 1:: - � mr l·· - '  · r··c h lly not 
lon•h.' " l  OJ : · Il :- r•: 0 \ r: l  p:'t"'f"··t'll'•'r U.•t ' ! l  f f'· !' f""l!l: nom f nrt l .  

The t·-oltlt lcn ... , t ! - ; f � ! - �  Uv .·(- t�h� r· • .- � v!� !'j .,.L·ll ru (:' h  tn t,h(' ere/t i t of 
J�rry �11, Yt Llw:l•(•!'rv. 1!. D-1V l - l  h�cd . �.fi lt-. C:ontC'lln , �nd pT'O'Mbly 
l'Oli't' r t hr1'f' ,. 

't'h"' t.n·'}' � t�._·. t�l··'ln t.l) i :' t.: p  nrt : 

n .  OMA� . Pl n Jown thr! prt>c >·r- t l rn · l ' n" ,  f:Jv, �  � nd  'l'lGeg 
j__ l ghtlnt;",. rnn!;'��-- . !"'Jt.�·!' an,J 'lnP.lc.;, - th�, � i f'  t"'l� ref�renc� trnjeetory 
for � �e ... · ke.v der(�ent ol�rt � .  

b .  Mr'P - F> .. � · ,l_J t 1 ""!1 t.hr· r�"'n•l(•:;o.votH' n"'tv l rt t ton t,....ekh,r BchP.d•1le 
'!nd ,11 t.h•1 t  ��"":' ...... I f f\ ! � .  

' 

'* .Ph, r ' ru: ;. !v, 1 l  'h� t.t.: ., l l..Y OC'\'tll'' n t  �1 !' h('>d t1ET C'G�t'lf'!Ond i f4.'  to the 
c:;I t l ft'l('  rr.r "'l nl.nrt nr�"urr l nr ,., ._ J t� �i .,nt_,.rt � nto 'fX"'\''�r�rJ ito�cen t .  
Thtc GF:'I' t.1 1!1!' w t ll l�· � "  ., J'!'' · 'X;' \'J . , ,  

'I 

. ' (  
,f::��:; �i t ·� _; ; · � ' ' . 



e .  FCSD - �PAri!' the det.n l led r-re'W procedures • parti cularly 
CSM - �rd ld�ntity vh!cn "P''O l f l c  pn rt" •hnald be e:ven highest s l rru la 
t lon PTiorlt;y it the crcv can F l VP :!& ottentlon to tpt>!!l preflight. 

d. OMAB .. d'nmput ... th�� r�·rJ1�' :"vn•t·· !'!'ftflrtlvr>r ll i anet 'Wh f ch n1.1ot 
be nppl tr·l to one r.p••c�cr•ft •ol• 1 t l o n  fer J · <· by th•· oth�r tor th� 
vnrlouo abort modes. 

6. Abortn After Touchdovn 
Curr�nt. p1Rnnil11" 1nclU !P. '  �'\JC "J,. ... ,..,f,�rr�··l " t t m · �  fOr Oborts 

'1ft�r touchdO'IJn. " Pref('rr�d'' i ""· '!'1 : .4 1• 1 · 1 ! : . , - � !l ! IJI.t. '!"f)T thf> f i r � t  

At!'ly/no-stAy period , it- l � pr�f�M'tl � t·} At-ort Sttn'P. �u: :::oon a s  1 ts 
n•�Pd is recogn ized ct rw  thP.n to C"ll"r.Y ou • t · .·� rcniei:vrJU.:; tequence 
p�clcely as descri bC'd o.bOV€ in 3 � e •. ! vr, ' .  

S i nee 1 t ! a  ronr :. ·l,.."*ed U!'!· lf� .- : !""d·l· ·�c re�ro.l r. i r. t:hl� t ne'!rt i on 
orb l t  t-1;rou;oh per i r•'t�. ! t  �or-·t� ·l•:r.- J . Jr-1 .. , �"'r- •r:1 · 1 1 �h tt m ' nlrrlll'l!. Ph'l r l n.,

l,urn ('I !"  l1J fp� vhtc 'J · .. · 1 11 "'.l'J'l:,'-' � �� r 'l\ • · r:-tt•_,._, � y  Uv!' J...,\1 t.o rn. I :,,.. t.Jf'llr l ;.•f·•� . 
Thl: · , of cr .. ·..�rr-·�· , c��- �n,�r. tf:t..• t. ':�.J· . ·nc ... -- � ..,�, · · ·  c :  ... : o!': t '. m� ttb<''l ':. ··�,-, · · ecnndr. 
t""lrl�er '1�(! Uw i'�('onci pr":fcrr--:d t:� b(..r": t : r.!:· one mtnu':!' enrl i.Pr .� i nC"e 
lt reduces tht:> c�tch·UP ro tP.  tn t �.� r-- · r!-: : r,. o!'b i ':-., 

"l .  ,\ll rt·r:d--:> <.Vr ; c:  n'1v! •··l t ' ;· n ,  b� t h  no,... ' .l!ll "ln'l follm·' lOI' 
�l·or• . •  ; 1n 1\cl•.h "i"lC".:l"'l f t ,  w t ll bt OJ •o!"l t-x i t.o updfl'.e the W. ctR t.e 
Vt�ct;or rt•r"1r.-f1-:--�:; of wh ' cf ;  �htcl r- J �· o !'! t . f  Vtl' , ThiH � ;') don� b'!Ceune 
th·, C!JM f;t .. 1 t.'J vecw�· ! :· knc·l·m bf•t tf'r � nu · t � q lly t.hnH the LM. 

b. !t tfi inroort�n"':. to recm.ml :--.1':: +.t�. t after � 1escent '1'tOl"t 
th�rf'! [ r  n v1:ry I'Uod . C!11nce th� LM �·1 11 h�'!C' 'l substantle:l DPS and/or 
ftp;, c .. ,r'1 b t 1 1 ty r�m l n l nr - pn.rt � cu b �· t" •.h .... tn t-teo�. So!TW' of' t�Ae 
�ndf':o.· ... ntH·: ftV1 n•"'UV�rPI t.:'lfl � ver.v lnr,•�c· - up t.o 12n fpj!:, 1l\l!!' r.tCC nuot 
bt.• jlT�J'l!tT�"'f to n1eerH' �n·l  a e 8 1 r t. thn cr(•w In ohooa tng whteh en;,Jr.,_, 
:i houlJ b� ui'cd to nvf� · .; oll th,. mr1ny cvr.:-: tr•d n tt- tllf� LM lu\8 �rArding 
plu,. imp1 nge!!l<'nt ond AI'S reotRrt,,. Alto, ref'•r<11ng FQIICS !111n1mum 
burn Flccurec:y and ho·. · to use the intercvnn�ct , etc. 

9. Thll t ' s  ltl 
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t:SJTED STATES GOVERNMENT 

Memorandum 
See lie t • t te ched DAftl April 30, 1969 

69·1'A·T� 
,.OM PA/Chief, Apollo Dato Priority Coordination 

IUIIJaCT: Wha t ' •  descent all oboutT 

Aa o result or some stirring around vithill RASA on how the nrioua 

guidance and control syste!M are used during deocent, ()l!orge Cherry 

of MIT took it upon himself to vrit,. a complete description or the 

c�pabll1t1ee that exist and hov they lilly be ued. Without doubt, 

th ! o  i s  the f!n�st, briefest, moot readable d�ecription I heve ever 

oeen on thi• •ubject and for that re�•on I am rorvard1111 a copy to • you unJer this shining whi te ) 

F.nc lo � tl re 

FA : HWTind•ll,  Jr . : j s  

• 

1 
I . ,,,. r., , . .  .. ,;. ' ,\ 

Jl', 

1 - ' 
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�11\Bau<!huaettq InatHute ot Technology 

Instrumentation Laborator,r 

Cambridge, Mas8achuaett1 

March 211 1969 

ll� t 1 onal Aeronaut 1 ca nnd nl"'ce AJmlnt.tratlon 
ll.llnncd Spacecraft c�ntor 
Hou�ton, Texas '/7058 
Attention: Mr. w. R. Kelly 

ProJ ect orrlcnr (r1'7) 
Qutdanco an�\ N:\V1f�f\tion 
Apollo Gpac,rart ProgrOJft Off! ce 

Mr. H. W, Tln<hll (F.:.) 
Bldg. 301 Room 3o68 

Through: NASA/RASPO :1t MIT/ I L  

OubJ nct :  

Gentlemen: 

�1alcolm .rohnston h•• pese.,.j on to me the let tera from Maj. Cener�l John 
D. Stavenaon to Mr. Donnld K. Slayton nnd Mr. George M. Low, the letter from 
GI'!Ot"gO I.ow to Gonr,rn.t Bti!Vt10SOn, and your inquiry �oneerntng a d.olcr!f!t.ion or 
!Un<U' lM<l lnr. gu!dnnco Md Ol'ntrol model, their tooting at mT, In� 0\11' 
v�.n·a1on or t.hotr mlanton uanf'\llneea. 

The letter frOm George Low to General Stevenson Ia quite a good deaerlp
tton of the euidance and control modes available tor lunar landing. I believe. 
I can add a ll.ttlo dot�il concerning mode deacrlptlono and their uaerulneol1 
howavor, I hnvo t&lkM to aom� of the l'olko here and at MSC (prlndpally 
llo l .t  ArmatronR, ll1t•• /ulrln, Donl\ld Choctham1 llarr"n llarth, etc. ) about the 
mission uaerulnel8 or tho vnrlous gul<la.•ee ""d control model and, ot course, 
I am familiar with the t�atlng we will pertbrm on theoe model. So here gael 
our answer to your quea\.1on•. 

• �3 Prn&r•m 63, th" Bro.king "hue Program Mode, . olmla .!Wm..!hLULancWN14el �t � hl-�te, 'rho hl·��ta tnrp,�t 11 arr.nsed relative to the lnltl&l lnndlftl 
lit� no-thftt-tn� culdnnoa pror,ram'l IOlUtlon to the tWO•polnt boun�Rrf Yatued 
problnm botw'lC!n hl•Jinto an•l lo•s•ta .,lpl th" IM up an4 allowl the aotronaut 
to view the o t te. -

lnctlooure 
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'I'M al't"'naut can dlsplll)' tha PG!'CS total t�U1d!Uice error on the 
mAt error needl1ts (ATT:LTIID!'! !-!ON !lVI t.ch In mrtcs) hy ru..v lng k"yed 111 
�� through the DSXY, lie c"" ttren steer out the FCNCS p(,3 a�t.l. tude error• 
.. t�l\ t�� AGS {GUID corrr In AGO �nd AG3 MODE C1)!rrt10t In ATT HOLD} oon� (Ar.A) or ><ith tho! I'G11C5 "'"-�u,.11.v (GUID COt:r I n  FGliCS an•l I �:lGS MOD! CONTROL 
In I.J:T !lOlli) or autO!'!a'. lc .. ny ( r ;;rcs !·!ODE corrrnor. tn A!JI'Q). 

\ 
rtnte, then, tha� tl\erP !ll'C thd 'C e l t 1 tu•lo con'.rol ��l'Lm<""des in �31 

AOS IIIUIU&l or PGNCS !llfli"•U'\1 "" PG!iGS •ut.o. Tt. l s  1 1  t.J"t\C for re3, re4, Bnd 
Pl5. So I wtll not. r�pcl'\t t h \ a  for l'�'• 'ln•t £6�. tJntt "-orJ or eaut1on, 
t�w·Nr, if' •.he! aJtronnut httu •.he ROU (r!l��-or-·h"'..:·: ... r.t ) :!'.titch while he 
11 I n  l'1JIC3 ATT HOLD, th� :r.c w l l l irro ·o�•hly •-r�t:.tfer h i M  o•Jt of  tho auto 
gu1 1 flnl·e pro�ram r..od•'S into the HOD rro�i·:-� �<Yitt, 1')6. 

"'""-'"-11' \.Jt"O,.�rllll'\ �-1,,  £1)1 t �t  not Jut � t1,1,. "• 1 t ; t •. ! 1! •1.1••n•. t l\t ,  ! ":  \11 
ttJtf•f\ll, or co,tr:ae, tiJ lHJ fl.i ·to t:.1 :1 �- -!• · r  011�- ' . t ,·' r- : · : -·.1 . ·· 1 1  hncl! (•rr(,r• "t.th 
tlHt 1\ti� ATT HOt.D !TIIJ\1� or t.hro ! �i-i��:3 ATT I!Ot.D ".u 1� 1 � or 1-'!' t o  tUUit:!BB t.he 
h'l.ndl ing qu&l lttPS or �n� AGn '\T.a :o� .:l.'l 1. Jr i lo' . •  w" f''\"'l:.o·� test 1\t �HT, 
the At.:3 ot�eri.ng ber'lu!le we do r:ol.. Jl!"'.�L'!.rtt•� th� II.C� en c·1r hyl:-r1d 'ltmuJ ator. 

In maJor mode p:i3, f6l•_, rb5, or �I) �.!-".(• :�on•.rot o r  � ��� thrvt.t.le should 
be automl\t l�!. ThnS , t.ho .'\St ror.'1.Uf. :'!l.H 'l!ht'! .... t� t�'! 'i� � i '. :1r!� ·:ontrol run:!tion 
.,\th th� ACS or l'liL:'C ATT !!OLD :--:')-1r:-t� l n  '.h•.;.;.; ,. '1....� -�r :--.c� !"':: but ito :1hould let 
t.hco IJJC �ont-rol t.ho thrott .l f" .  ! '1 ! ·""·�·1, ti•.' \ ,  A�--�-�· !..., ... : �  h"'l.s tolrl mo tha.t thill 
h�lp fl"OI'I'L the tGC is vf'!ry muc-h �r'T:'r·n.,� 1'\te•! �.'·d. I \-;--�·. :1. � ��:1':  t. '\neous ..:ont.rol ot 
attitttrit! (1111d horizont.'\l vr:locity) e. n l  ... hro•.t.:'! (·���a��:-.,t rtt.t�) 11'1  a. fol"2ftidab]¥ 
difficult crew task. 

• p51� Progra:n 6'•, th� An: tcnch or Vi::;lbl  ti!:.y 1"'!"":�1.:t� !"...,� o r  :"":Cdo should renult 
i n  a U.t thrt\rJt. tn� a.._ t i t:.u·h, ·..rht-:h r·""r:-.P.J fl.:.:l:.rcna:.1t l · .... ...... of .. � lf�ht out the IM 
w1n·l0"1'1 t.hrOllhh f.l,(! LFD t.o !.h� l nn l br� :1tt{! ,  O' lrl�, ·  r:<) • .' t  0 f  •.hts phe.l!lo 
(n,tt.t'!r tho nf1�.rOnlt.Ut lu�!1 r!"llJ'Ot\•l•"l �·1 t;h� !')n;.;hi nl� n:_;}(Y ... �'!,UC:lt to 1\nft the 
SITF. RF.DEGirtlAT it"llt rou::lno unt t l  nh�qt, r:O .1.-:·ron.t:1 p .. ra,·o t.'"lc en•! or tho 
phlllSe) the ant: ron!\llt. ·��\�! !Mfl th" /I.CA t..:> Tl.l• l.,!l l t:nntr. •.h.., ' '�n�tng Rltl'!. I t  
\9 wortt. nnt1nt�: tha.t � h-:1+;, thr.o �!ICS r-�ODI� CO!ITROL a•:i' ... h r".ust .. e 1n AUTO tor 
t.h� '\CA to f\Jn�tlon :\!I '\ ) !\l"l·.l trlf; .1 t t e  re..n.,..atf';nA.tor. ! r  this •··itch 1• 1n 
ATT HOLD thfJ ACA !'11nct lon3 ns a rnte corr.m!l.l1<1/"tt I '.u<lo hol� ot!ok. 

t think that tho ATT IIOt.ll aub-MJe In Jl:l, !a vnry unofU1 for 1t pennitl 
t.hn !\•t.ron�ut to UMOS t.hn han1l lng 'l\1Al!t1cs or tho !H With the OUI'Nnt 
ot �tun o r  tha RCil jets (!'!!.lln<l or w1ro.1lod) o.n1 �M lo1mr lnarth• ancot>•.ared 
aft�r the br!lk\ng phaso. ln rad, 1\rtor hla r!n"l u•P. or the N!A in conj ... �etlon 
wtth th..:t LPn a.a a s ite ra-dcB L"':na1 - lon �i�·tt��" I wo•1Vl an.ttc lpn.ttJ tht .. � )e WU.:If 
""itch from AUTO to ATT 1!01Jl for r,oo� ""'! ·:ont<'>l t.ho r,t.t. l�u�e or tho spacecr,,tt 
IO!UIUI\lly vhlle the UlC controla th., +.hrottlo nutOT'!<'\t l co.lly w\th Mil Md �5, 
untl) ho want• � dl r rerent descent ro.to rrom tho aut.o��tlc one and operate• 
th� ROD switch to aoloet r66, 

Incld'!llt&ll)' . .. cooJ chBnou ror the ero�· to an•�·· the h&n�l!rtll 
qua.Uties or the !)! 11 at �he! Junction betlieen �3 and :'1St, whon thd 
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automatic guidnnee a;ystmo co..,...ndt about • {nominally) t�n degree ihrWit 
at.tltude change (V62 must hP.vo beon entered to see the totrJ. che.nge •t 
<>nee), This manmlvor, i f  done mMually1 l!ivel the 1M comrna.nder 1 chance 
to 11\lUlcuver tM ll]lM�oro.ft aecordi"'l to the l'llAI error needlel through 
.. fo.lrly lo.reo eho."'le an<! rc•tl the responee. 

• �5 ProerM 65, t.h•J Auto�.:J.tio Temin&l Landing Phaoe IM.,jor modo, haS the 
gu lthwco o.n<l cc>ntrol obJ c•:'.i•tca o f  null'.nc the horizonto.l components ot 
veloclty1 oatabllohln� " do•s•:cnt rate or o.bout 3 tt/aec, and achievinc 
an 01 ect orlentat !on o f  t.h" IM, To use this mode completely autorno.tie&lly 
the ""tron,.ut muet lo,.•m both the �:ODB COIITIIOL ewitch and the throttle 
control (TI!R ccmr ll'<i t.eh) I n  At!rO, Out, or ooursft, he ean fly the roNCS 
FDI\t error MO··IlM m"nL�l 1;y vhll" I(i5 handlol tho thr<'lttle, Th!l mode 
oecma very •w•: f'ltl I f  •.he r.nt.rcnaut do�a not havo good visibility out the 
win. tow but c11n hi.!l l�V'l th-� 1 ::Ul·llnl{ rad5.1'" &nd trust the- f'ONCS. Notice that 
there Is no posl tion,.l ··on•.rol l �  1")5, Tho spaoecre.rt simply oettles down 
froT'l l\bout l')f) r�l"'! .. � u;,; 11.1_',1 �111"! at about 3 ft/sec while mtlltng tho horizontal 
v�lo<!tty unt i l  lunar ·�ont . .,�t t a  r:llde. Tho automatic thratt ln to cont:rol deaeent 
rate to 3 rt/s�o mny bo p'lr !; l cul"ry useful hor<> 1t the IIJC eStiMtl! or desoent · 
ra.•.�, ia r�nr�ontt.bty nc,�Hr'lt�. TI:.f! attitude control by the a:JtronB.ut could be 
bu:t�·i on tho ror:cs t."\J td'\r:':'� !lrrorB on the FDA! error n�cd!es or by a combina• 
tion of cicht b�ll &r.d 011t the ·.:! ndov cues. Thus, r65 can be looked at &I 
o. 1")6 (with only aM !""·'��t. rate, 3 !t/sec) and Fllt\I error needle cues u 
to how to null the l:orl::on�.R.l 'tf->loeity components and Ret tho spacecrart 
l!l"n•;t .  Thta r•1vrer1,.,nt:1 JC;:•'!"'·•h·'lt or an ovor-simplificatton o f  tho dynam.ieal 
· l l  rrorono,oo b"l.wocn !'55 nn,J [¥')) b�o�uao p66 hU one•hnlt tho guldo.nce 
"•''Tlo 'Ul·l n:lY.Y � l spl..,y v·cr lo•l (onee p<>r eeeond) thnt �' haa (once per two 
:�econ�s),  Futhomor�, l!t� c��trol law timo constants for nulling the 
.Jt'ft�·mt Vt!loc 1 ty crrot• ll..l'e (luit.J di rrorent 1.n tho· t1ro progrMts. The vertle&l. 
thrust acc�lerat !<On co!:':.,on.!d every two seconds in �5 is "vert a (hd • h)/10 + 1 
(r6)) a.nd thl'! ·;er�. l �1\l a::!•-:clel'!\tton comrnsnded every one second in F66 is 
Avol't ·' ( h,t • h)/1. S + p,, (?";6). I t  eM be seen that 1'66 will eliminate the 
rt�=t�·cnt r>n·or !"'l..at,�r thnn Tf)5. Tho roatwn for the longer time constant in I\S5 
I s  tho'\t l:o ... h th-, thr-J�tlo comm"Ln.:i and th" attitude commant.11 are �enoratod troa 
th� """'� eq•u•tlon In ?35, to w l t  !!tc • (.¥; d • .Y: 111eu)/10 • 4 1  \�.5). 

Th& �IIJ'Uot vee.tor !o e.c,...,�n•led along .! tc IL!'Id the throttle il net to 
m:Jtf! t.ho thrust 9.-.'f"!(!lt"ratton eqt:�l to the ma.gnitude of ai • A longer time - c 
consto.nt Is ne<>olt'<l to ctabllize the att itude CO!IIIIIIllds wh ch are generat"d !1'011 
!!to' ( Ino!•lentally1 t><>th th" number 10 in P65 and the n\llllber 1. 5 in !'66 ue 
erad,Y. I o  quiLntltiel , ThOSQ v&luea IU'I 0\IJ' belt proaeni lltlmo.tel of "'lat 
then� quant 1 t ino nhould be) , The lancer time oo1111tant ln �' ehould bo 
aoeopt<\I>J.a 1! noo tho 1oao61lt rate at the bes1Mlng of P>' 11 l'llltllinally 3 tt/loe 
(lo-r-ate) ar.1 thoro 11 v�ry little �&leent r�te error to null. Notice that 
t horo vlll be a dlfror"n�o In reaction ot the two oont::"'1 lo.WII to landing 
radar nolse, 1'66 vi 11 be more reactive. 

Whllft montlonlnf! r•<11Lr nota.,, I ought to l''""ln., JOU that �'' 1'66, and 
�7 1\ll ho.ve the Cll.p,.blllty oJ:' outablahl!lfl """ landlnc raduo veloaltt 
WOiflht\114 fllCtOrl. 1/o 1\1'0 J!rosontly u•lnc 0.1. Wo U'l •lolnr. rall'l.)' oxte"li.ft 



teaUnc or i'65 in the C""'!'letel.y auto!N\tle ""'"" on our all-digital limulator. 
We will do """"' teatinc in the ATT !IDLD ..,do on our hybrid, I hOpe thet 
the erev vill evaluat" tho use!'ulnou nn� hM llinc quo.litioo of th111 !nOde, 
I do believe that they ought t.> give it atrone eonoi<leratlon beeauae it 
onl,)' hea on& at,I'Qnc CO"''"'t l tor, r66. 

� Progr .... ,;/;, the t'!>tC•Of•<loScont t .. r.nln�>l rh&OO ml\,)or l!lO•Ie, I'O'l'!il'�� 
manual attltuJe cont.ral but provides n.ut.ol!".atlc- control or rlesc�nt rate by 
JGC control ot the throttle. Tho aat.ronaut co.n C01'T.'J\nt\ e!htmgel in the descent 
rate by 1 rtfaee lner�entlng or rlccr��nt ing inputs from the rate-of-descent 
svtteh, (The 1 ft/soe la RO.tUI\11)1 a •tul\llt l ty in cri\RI\blo S�OI'!ll!i"• ) Thil 
mode e411 b•> entered from 1'63, rO•, or 1'15 b;r F''- t l �  the M<JDI! CO!I'l'ROt aviteh 
In A'rr llltD anti O!>"Ut lnfl lho POD IIW i tch I n  OM d l roctlon at loaat onr.e, 
Thla mode ls not d"st �n(!o'l' ror lMp;" vrylo,.. t t t,.s, t�<r,.,cver, or lorap; rttngea 
f'I'OIII the land ing d l tc an<l lt l s  o·<p,,dC<i •.tnt l t  vtll bo cntero•l !1'01!1 �11 
&t about r1vo·hundrcd reot nltltu·l� or le.t�r. 

Th14' s.ppea!'S to bo �he l end lng �cr.�l'n-lf!"r for t.hc touch-down progra.m. 
Md VQ have put 1!1. great llr'!l'\1 Of ent;ln��r tn;: n.n..! t.c:Jt lng into th!B program. 
Fllr example tn r�cn.rd to �nc\n('f'rtn,� l'!'!'.pt·o·r,:>!"'.·�r.t.a, Craig C�hulenborr, h111 lncresded the frequency o r  the control lo<)J) to once per oocon<l, reduce<\ 
thtt �amputation lop;, imprav� t t hr, lJ1ro�t. 1 �  �or--r('n:l.'lf:. lnn, nnrt sp�olicd up the 
DGI<Y d1splqs. I bel levi'! t-.hl'\t. t.hn U� p l lt>t. -:t.:l.� tJ o•.t':. t.h'l . J �rtc,mt. ra+:.rt 
lie rca�s on the DSKY to t he !.'! _·.,m�.l l•,r, T!, ! J  ,J J ·r,>l:l)" ,Ill ""'' haV<I a 
h��ho!tr f'l" !qu�m�J a::'l.-1 Greater fre::;hn�:ts. �;{) reC�Joi'II'JS a creat de&l Of' 
teatlng �has i s  at MIT. 

1'67 rro�rMI 67, tho �""'l'l �t ,l y  �·l•.o��f.!,, hn ! I n;:  1'10<10 ,\o,,. not nppni\1' 
to tot very u•��l a• " l•m•ll' 11mlln1� touch· lo·.m �-O I� but 1\. 11\1\,Y hnvo other 
UOQO, Cre'• 1'1<'11\bOrl hi\VO <,<ll l 1'\C thnt It l "  1'0<>1 \y & (ot'ml<ldble taalc tO 
lTUt1 wlth tMnul\l thrott 1•3 nn,t "'!'\OU'\.\ lf.tt 1tn !·� ·�Control, 't'hc throttle 
ln pa.rtl'!ulP.r t\ppcf\.I"Q to b� I uri to h:l.n<1le I"''.U'I.UR.ll,v. We rjo not give thia 
lan<llN! a:o<ln muoh <>!l!!<h'\a l a  �t M ·1: oxc�pt to ohow th11t 1t worlca, We do not 
do mru!·in-the-loop t�u ' MJ in;;s to nny cxto�>t vlth Ff57. I would not 
Mtieipllte thBt the orew vo,.id t rain on land1np, ·•lth r67, 

t do soe ono poa;!lbln u•� or 1'67 during lnn<l inl!, how�ver. xr tho cr ... 
vantl to abort, they onlr,ht 11nnt to lwlteh to 1'67 f'lr�t in ord8'1' to eroot • 
thn v�hlelo ' �  att\tu�o an,l thrott.la up thn D�. Ke mult tiU'OV the '1'1111 
COII't' switch to MAN I n  M<ler to obtai n  r67, however, and thon thro3¥ tile MOilll 
C:OIIl'ROt awltch to ATr HOLD ln or<lcr to obtllln lll4nuo.l control or the MP, 
Th\a •- to gain lt>.tio over Just throttling up (the 1111\ntl&l throttle onr
rl<le� �"" autn throttle whnn It Is 11t " hl1�hor vl\lwo no ftlat.tor where THR 
CONT II)  lr. �3, re4, Md [(.5 wHh thn MOD� Clltll'ROL switch in ATt IIOtD, 

tncldentdly, f:he on:,Y thlrlf! I mleht l.hln!< •>f taldne "xeeptlon to 1n the 
""cloaure to 0Mtge Ti>Y1 1 lul;tor I a  t.ho ••-�t..,...,nt that thu "AOR pi'Ovidel a 
rate C01!IIWid 1\ttHuda hol<l """'"" . .  thllt. w i l l  rNvlde eaanntfall.y "''U&l h411<111111 
qualltlea to th11t ot tho> equlvl\l nn'. 1<!1NC::l 11'0•\o, " I Will<\ 111«1 to po lnt Oil' 
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tl\4� on tho b!ill11 or �a and Ml'r/lL toata ,. hr.ve •1181neero4 with the nllh' 
Crew !lupport Divla lon m N'.A qua<lrat lc etlck th4t please• the crew l'f,tll 
its handling qualities 110.<1 reducea the RCS. Jet activity and DPS plUM 
lmpinE�nt during hover. 1 •lo nut bel leva the AGS autopilo� hal thia kind 
or rate o.ommM<I •rnt.,, T!l�re "'"1 be otMr dyn:unieal and handlin& qu&litiel 
d l rr'lrencea batwcon tho tw llitite-tl. 

Et.�nnstvo too U ng vl l l  "" ,.,..1., on the C.\P Mml'll model at th" 1lOWZ' 
inerti a conrtgurat.\on or tM Dl'B, 
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Memorandum aSA *'-'\ SJacecnft CIDWr 

Mft: Aprt1 16, lgti9 
�-i'..QA 

We '-4 • -t11111 on April ? vhieb wa nt.......l;t 1ntneat1ag to •• 
We <UaCOoiaed nntl aettled on how the II!"P!J t,...ekin« anti aextent laDI
ml'll: observations would � u�f'd ill tM JCC/!!'!'CC to p!"'duce opt1IIUI 
DOI em l)oacent targetiAA t� tn& Uf. or.... H,r Qn t'!lctor t'-tt bact 
to be tel!en into sc�?mt """"'""" '"" t""' J""''JIJ't'ltftd 1tat. nctor 
el'I'OI'!I �-.11111 t'ro1ll our llllle""""' �" ,..,l,.l!M or tiM lullllr potential, 
Th1• baa toreed ua to eha� OU1" �1,.,,.. .. ! ·-1q11ea aOD!Vhat hal 
u-e proposed beto,.., the c• mi S < lon. !b< t  or vbltt ..... now plan to c!o 
1s jUst. •• t.hP Jtoth J>hy•ics :Brsne!'! \,..) o .. � J>I"'Jll•ed to 1111 at 
thia .,...t,ill!lo I feel th"Y should be m:tld�i � I pretty �11' 
piece or VOJ'k, 
I � rt..,t like to �"oeri� t"" '"'""'"r !< vh!eh MPB Jli"'ppOed 
that tbe R'reC O!"bt t d���re.tMtion :on."i5te!..C')" eMe:U b! mde durin@ 
the fiight. As l"'U """"ll, in ft Jlre"TCO<l!!" ,..,., I DOt..<i that tt...y 
� .. el it is best to use th� crl.-nh tic" or th"' orb! tal plane detel'lllinecl 
pre-LCI to vhich th�:t odl !he in-pla""' �! �1 eleloente buftd on new 
11!1'11 trackirv. 0t ""'''"""• 1� is -•�ry to ecmtinuoual;t IIIDIIitor IM 
cont"fm tMt t!l., p1eM .,otaH!•t:"<:! in t�l c ""Y ia right, 1'be)' intentl 
to <io thto �o;; pel'fo�'-lr:.g r irwl"·P>�• !'EFlO •olutioftl atter nell lunar 

,_.,... orbit. acd eolll;>!rilljl the M!suhlr.l' tnel!Mt!on vi til t.llat eatabllahPcl 
P"•LOI. It is exr--ete<l that tile a t no:t..-posa aolut!o1111 will ahOv a 
l'IOD:!am nriation �l--:t the P"'·LOI n:W.. lntt.:.catlag 1� 11 sate to 
eont1nu� u�l� :!. � .  It' they detect " Hoa or �Di in these oing].e
paaa 1nelllllltionr. """l" tl"OI!! the pr.,-LOI ,.., 1•:.,, the7 will """' to up1ata 
it. 

In acUtt!on to the incltr.etion check l"'rfo� continuouel;t, tt...y alao 
phn lit- dtse:rete consistency cneck• :a<l" in ren 6, 1, aDi 8, 1'11eae 

_ . • e� vill ba •de \.y p•oceu!lljl llllr. tra�kill!l ,.._t aa will ba dOne 
later � the DOI Md Deo"""t tari!@Ung. 'l.'!lat ia, they Vill detel'lll1ne 
tlw O!'t>i t ba•<'<l on ftY 3 and I< data a od propof!llte 1 t to re. 6. 'l'be7 
will mka a 4pla""·�· s!ngk-poaa solutio;; in rww 6 baaed 011 re. 

- -

6 t.'"T.<"ltlng. � vtll """'PlJ'!! �he tl� rosttiClG CUillliO'"'nte in lDea1 
.....,.t,tcal eocm:Uillltes (ttv. >. io, dn-.mt.M·,k, �ltitu<'J!, aD! enJO!Btl'l!ek) � �  
20 lllna.t .. 1nunala lh1·ou"hout ,..,v ( o m  v ! J.;.  pl..Jt the dimr..ncea n ,  
tt... !!we e  _pl.ota s hould  ahOv tr� l':'OIIftllllt-M .,-ror !1"011 the older 
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solution as a tlonctfon or t i M  throu.g,out rov-f. They vill do tbe ..,. 
thiflg uoinp; l"':V<I Z. ani 5 Jnta prap!l;n tM to r<>v ·r !lrl'l campared Vltb a 
oinglii•PftBB reT 7 nolut. lon, 'l'h"Y wl:J. do th•• "' ""' th\l'lj( � l t!l """ 5 
ahd 6 propap;n tll<l t.o rev J. Th�•,. pon l f.ton Htr ':r<'ne" rlnte tle"l"llincd 
f'nr reTS 6, 7, �M 11 'J i ll  be t•l:f"'rlt::;...oo."\ q<>n •�ch othe.,. to 1111lre eu,.,. 
then is cons ir;tcncy on det,..rn:ttr.'l•-ton of rrcrl!l n !-e:l stntA� �etor errors . 
This eonsist�ncy, incidentally J h.'l 5 b�-:_on 1·��r,·:.tntcl on c• and ,.. .-xpect 
to recont1rm it on th� F cd � : ! on pr!cr to n .  Ir 1 �  �rks a s  ext� 'ted, 
1 t should be po�snle to d�t;,rmi n•' til" �rn•• ··, ·.-:1 �rror in AU tnr..e 
components nr. ,. f'.:nctJon or t 1 �  on '1 � t.!)':.f' � .-:ot.e� prorwrntfX\ "\head tvo 
rt'V� . Tile "ignif! NIIlCC Of t h l , ,  Of �'l'<rc�, lr. tMt th<' OOI 111'1<1 deGCent 
tar�t1� is peorfol'!IY-'d vP)l Jl � to t, V""�t:cr v�! t'� : '1:  tw �·� old �nd 
1 t � 'll"e sbl� to �,..t•'rrnl ne t���· prot���..., ': : o:-o �!"'r'O!", 1:- ll'lL my 1'-P applied 
to �Zaf!!Perwat� for t;t:�o. ThH t •t ._: · � � ::!'� J t icn f'r "l rn.th•:-r eotl'!}.llicttted 
proc�ss. ?.le. il'?!J<)rtnr�t t)�� r..- fc.,.. yn·, t:C\ ,�_; .... � - � ·�r, J ! o.  tlVJ't M technique 
sppetu·� to "til!" !t:'l'lilablc for ·l,� t:•-' !'�i t: � n  .. · -- u . CC":fP!'l�-�.t · : � for }Jl"'':tegation 
'!l"l"'Ot"' in refJ 1 t tr.. 

T·:e mnMr in ',.j'h l-:h ·.;·-: l;•:e:d 1"0 lj ' t'  --;.•r.,r;•. �M ·��·.!r.r or th� landing 
-: t t.e M.o not c�.nn-""!rl :- in,.:e b�fc� C • ..  T!'!-fl · :. � • .,.,. .• J nt·�nt.l to detenrtl� 
Che l.Rnd!!W o i  •e poe! t lon oy •nl..J·trv :r.� ..,..., ··�,_.t '"!l.Rt1"" ii•pla�
rncnt ill sll �t-.:-""e �c.r:-}:'Ono:>nt.s - L":\ �-. :'.:�..:.-� e �  lo�.-:. �;·: ·: .- 'irrl Mdiu� � t.c-
the (•\l.��nt �-f:iF!i solution !1. � t:,� timP o::" t�.e !:�::< ... __,H_t ot.serva tions . 
Thut. _. tr.e ta r � t ::. n�" sol�� th� Nhti t..-.e- t=rot:l� �nsl!ting tor errore 
i n  both r.EF!i' �t<t.t� vr.oc"'7-or::; "'l:d �>-te r � n� ... --:� �s:.:mte o-r thr-- larxHng 
� i tP locll t.ton .. w� r.av� .... �_ -t:.,: - L . · h·-:(1 t-.h:l t  th"! e�"'!':.. � rrom th�;: pr�fllt---:ht 
·.-1 lu'! ln �"'ch of th•?.:.;F; eo;.J onen�c bt-_:;�i on t!'l-� �J. tl.D'- data !!113� 
not exece:l th� follo·.n.� � lue:-- : 

Th�!l€' v!ltlues 'lr� 1---.rtsO::"-l  C·n o•-•r et'J'T't'.:!'\t 3 si�"!m � t tmt.�s ot j:!-�tlio:ht 
r.mp !tc-cunc:r p.::;:-;,.J ..... l t h  the KiF1l orb : t  detel"!Dir,r; t!on aecunsey. It is 
:t'elt thl'lt correci;..i.ons lartrer th!.n these IIJ.St- 1Dl1C1lte 8� IOrt or 
,-ross f!lilul'P ·t<>lllmling either thet til'! •ert..nt tracltiDIJ M �ne by 
del .. yl n� DOl on" .... ., or thet the .. lttallt traall:lng � lsnor"<i snd tile 
D»•e,.nt targetin.; be based on the pretllf!ht 'fl'lluu, Inei�entally, 
th.., m:lsalon rule def'ini114! vhi�h � tb111e ebol.eea to PDI'IIII• 1.8 a 
signltlesnt OP"Il Item which -t 1111 .ret10l1'Wd. 

· I 
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IJow I 1IOulA lila> to dMcri.be bow tile JIZ'OI8Pted enore ue COIIfll!»ated 
�. 

a .  cro.enll8"', vltieb :la e .. eutia� latitude, vtll. DOt be -
�ted tor JIZ'OI8Pt1on errono at aU. SUae• ve ara 1111nc tbe bosan 
plane tecbnique, b7 detillition, 1!0 �ted er!Or can occur. 

b .  Error ill lplll'ecntt altitude 11 I!OIIIpllllate4 M by chaqiq 

3 

the radiwo of' the landing 11te b7 an ._lit equinlent to the propagated 
state -.ector e1'1'01' in the altitude dtreetiollo 'l'l!e eiiiPlrical c:onoeetiOil 
h .s.tenuned f'rom the Jll"OP"pt1011 atata ftctor plots d .. cribed a'boft 
by t'etldin« out the e:rrot' in dt1 tude ... �tate<!. vi th • tl• in OJ'bl t 
equiY!Ilellt. to touehi!CMI tt11110. The J10111t ia that. the atate .,.ctor 11 DOt 
eol'fteted, but rather compenntion 11 applied to the landiq aite 

-
radius siiiC:e thio le a 1111ch cl .... !llt!' �. 

c .  1lovnrange error is 1110re-or-lue equlftl<'nt to landins ai te 
longitude and presents ept'!elal probl�l!l8. ConalderatiOII wa �nn to 
eompens!lting d.ownr!\np;e prof>'tf!l!ltiOII ..n"'Drl by elwngins lalld1ng site 
location ln a lllllnner eimtl!lr to tile "ilua blt �uat diacuaaed. That 
would vorl< tine tor lleacent, but c:t�n result in • eerlouo probletl in 
lleacent abOrt s .  Spt'!ciflcall,y, dOIIm'IJ� error til the •tate nctore 
during powered flight act in a lillY equiftlent to a platf'llnl allgllll!ent 
erT<>r in inert'al0spotce. S�iN...,ll:f, 10,000 teet downrange error 11 
equi..,lent to 0 . 1  I� mtoalif!l'lll"'nt. 'Ibere1'ore, if' we wen to lene 
the pi:'Op!tgated do"'lr!!nge error in tho! ftate ftCtor, all powered night 
by the inertial guidance systea liOUlJ � carried 0\lt vlth 0.1° error 
and, in the event of' a lleseent !lbort, V<>Uld <llluae tne eyatem to ala 
tor th,. wrong insertion conditions b7 thl!t UIOUIIt, ot eourae, the AOII, 
vbich is initisU.zed f'roa the l'!l1'rS would al.ao heft thll error. Alt� 
ve don ' t  expect the dovnrange error to nceed About 5,000 teet, we heft 
no assurance or thi< and eonFervati�ly f'eel that an alternate appro&eb 
tor C<'IIIJ"tl'l&lltinp; dovnnnge enor is pref'enoble . 'l'he alter��ate apprc&eb 
"" 11dop�ed 1 "  to ch8ngo> the tin t.ft£ on the atatl 'ftCtora auch that tbe 
dOVTI!'!Inl1;8 error at touchdown tta h zero, Cllangtng a 1tate Yeetor t1• 
tolg 1 s  not 11 s imple thing to do in the 1\'l'CC, It bee not yet bee11 
"autoonted . "  As a �ault, tt 1 o  neceuary m tbe Data Selaet Of'ficer 
to Mr.uolly enter the entin sut.te �etor into the R'1'CC ualng ble �
wrHer like input device. This is a tiae COIIIUIIing proceae because 
• t rust b<! very C<.Ntl.lll7 eheelted. (It 18 J'eCOI!Ili&ed that tbe R'1'CC 
PJ'O!I'r'llll ror th<! lu1111r len11ng misaion has beell trosn, but it WI 
euel"!ated to the l)ot" Sdeet P"'Pla tMt tbe7 eonl1c!er au�ttnc thh 
input • ln�u l t  h 'becomint Jlllrt of t"� noallllll. operation. )  It h to 
be emphao l•ed tll<!t this t111111 toll!l eompenaa t1011 h applied to both the 1M 
and CSlil state vectoro in all tnree computera • ll'l'CC, LOC, allci etC. We 
lillY ......,ntuall7 estolblish " lOwer bound ln tllie doV!Inlnge COIIptiiHtion 

. . 

. , ' 
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below vbieb it is considered aeeeptable to ll'lfl vitb the error. � 
"""'IIPle, 11' the dovnra"'l" error 1a letsa than 5,000 1'eet, - •7 choose 

to appl;r tbat .. ll eoneetton to the land ins d te 10118i tude and lea'lf! 
the state yeetors ti., tag a�ne dnee tbat 1e a meb eillq)ler tbing to 
do. 1!11t tbat'a 110t the current tee!miqwo. 

ODe dgnitieant open itea I 1'1liled to ...,uon in p .. aing is that 
tbero! 1a still a eontroveroy raging on vbetl!er a a lngla•pals or t...,. 
pours IIIJ'It orbl t deter���inetion ahelula be used tor Dotecent targetinr, , 
Tbat is, the sextant tracking 1e do� on ....., ll and the !erN trael<ing 
on tllll.t ....., b certainly u•ed• Tbe ol1eat1on to,  "hO'..lcl reY lO 16F!f 
traclting be incorporated in as wllf Tbe aollltion to thil depel!ds 
on ironing out incons1Btenetes betveen tv- eGIIPlter prcgra118 vb1e� 
el"! given confi.ict1ng results . Tbe a,.:.ver eould COIIIII at aft7 t1!1P. 
Onee the one-reY ""· the tvo-reY d�e1s 1on i• reached, or cource , it 
will not onl;r appl,y to orb! t d�te!'!Binatton teehni<;Uel tor Dotscent 
targeting but vill also be �aco1 pore ted in the JI;J'If propagation error 
determination technique" described abcmo. 

It is currently �lanned the t these G masion OJI""tiono vill be 
earried out N• the F mis• 1on exactly as if tbat fi1ght vere a l.un!! r 
landing. J."'-1 •  obviousl,y means that to the -.ullml extent poasible 
these O@chniques vill als� be used in the F aiss1on s!.ulatlons, 
There i s  some question, ho�r, if ehall€1ng tbe state wetor ti.IIIO 
tag to compensate 1'or propagated dDvm'ange error is a reasonable tiling 
to do on the P mission. · Accordingly, ttlts !Zst be cliaeuu"d vith the 
F lllissi<'n operations people be:f'l)re "" noiwly ••- >.bey vill do it. 

ll1<:h or the preceding discussion deals vitb the landing 111 te loeatioa 
to be used in tbe LGC during Descent. Tbe landing 81 te peal tion (RU!) 
to be loaded in the co-nd IIIOdule computer should be tbe prefii,;ttt 
mp vallleo or the prh� landing cite landmon and tbe:re 11 no reason 
to go thrOUgh thla "mickey �e" of 11pclating tbe ac: Yaluea boa 
tbe lii:C before the IM landr. 

The tl...., tasa on the state yeetora tftn��lli tted to the B'IJ!Ieeet'll!' 
computer• on G ano esoentially the same 111 oa the p llieoton. 'l'be IM 
state yector sent to both the LGC and ac: vlll be t1• tagged at DOI 
-10 unute� . 'l'l.e CGM etftte '"'"tor aent to both epae.eran will be 
time tagged at PDI + :!� mwtea, vbieh f!lould be clOH to t,. lllltia• 
t1on or rendezvoue rarlgatton in tbe eaee of a late Daleellt abort. 
Except tor the open i teiiiS noted abcmo, l think this pretty wll 
estsbliabeo how ve plan to do the target! ng tor DOI and lleiCI!IIt on 
tile lunar landing lllission, at :·� meo1on nnl: eo... ia. 

IIOWrd II, '1'1 ndaU, lt'• 
PA :!IIIT1ndall, Jr. � 
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Memorandum !liSA ltumed llpaceeraf't Celrtel' 

IM'n: April 15, 1969 
69-l'A-'l'-63A 

.,.c:r: s- tbinp about J)eaeent 

• 

• 
i --

'l'!lia - 1a to list " �P!W o:lde aJrl eo:le Vibblinc out ot our latest 
Dnee11t Moni torinl! elulbate. 

1, We """ identifi!Od a - ...,tt')' tor tile PDI p�d mange 
'W'Oieed to tile eft'V bdtn·e DDI. .IUs!. prior to PDI tile crew mkea a 
crude estillnte of t 11!1r al.ti ':lade a� tile luMr IIW'tllee b:r measuring 
tile tillll! 1 t takes tor " lwmr l.aD:lsrlt to 1IIO'IIt tr0111 one end to the 
other ot tlle1r LPD lloe on tile Ilr vindov, (I bellne it -ll,y 
takes 11bout 20 seeonds 11m there:t:'or!! two aeeond8 is equhalent to 
about a Idle ae=ey in 3lU�.) 7be � p�d entry 1a the time 
at vbieb the lllti tude eheclt la.m.n ahoulA appear at tile lover end 
ot the LPD line, It is �t::,Y �ed thllt the laml!lllJ'k to be 
W!ed vill be the """"' ooe the en.v per!'m"l!ll their on-the-Job training 
sextant traekil!£ on LOI day. nu� bas tbe additional beoefi t of 
)>l'Orlding tbe �cc w1tn 1a ta  f'or de�ning ita loeation vith SOIIII! 
precision before th� !lltl tude c:heek. 

2 .  ntri n,;  !'OW"red desc:ent tbe c:rev ll)nitora tbeir 'l'&riona 
datil sourees to sseertaln whether 01' not tbe Ill'S 11 producing an 
!leeept..ble tnrust, If tber.. is ttmla t desndat1on o� a t'a1r:b' ••U 
aiiiOWit, they are sun>oMd to extreise establlabed llllrunc:t1on proeedmea 
in an attempt to ii!IP:rove DPS pen·.,.,.,r�"• U tbe desndation 18 IK)ft 
severe, ml.fWietion proeedurea vilJ. not be� and tbe crew ahoulA abort, 
Ill systems fllgbt controllers were-requested to eatllbllah tbe allllUnt 
ot tnru�t de1'1'5d.1 t 1on vhieb tbe c:rev shoulA tolente bef'm'a beginning 
tbe •l.fWietl on proeeo.lures and vbat ..-t tbey •� ase to deeide 
011 ar. 1181ediate abOJ't, 

3. 'l'hP.� has been � ll:%"!11t deal of diaeunioa 0\"el' tile ..rtt 
ot tile eft'V obe.,rti ng tbe lumr landac:ape during tlw •r:b' Jl&rt ot 
J>O'Iered <leseent. There are """" beoe�ita tbe crev 1• llll:PJ108ed to 
obtllln f'ro1!l tht� but it is 1Jili'Ol'tant tbat 1 t not be earrt...O 011 •o long 
tbat landing ndar data 1s lost as a rewlt. S1Dee 1\ is po .. ible to 
stsrt setu� landillf{ ndar datil 1111 eu:cy a& t110 Jlillllte. ·� PDI, it 
11lUtude is dispersed lDv b:r one Blle, i t  1s �ed tbat tile crew 
yav tile ap�eeenrt � 1 til fa ee <11M! stU tD5e no later than PDl + 2 
llimte., 'ftlvillf{ aooner would "e nne • 

.. . 
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�. \'bit attitude tbe ere<· should bOld atter ;raving to aequira 
la� raclla 1• f? otr the priiiCiple arla ill W'dU to gift s:r-trtea1 
lallliDg radar allteii!B ecrrerage. Tbis, or �·• prondea gz"!St<::r 
probab1l1t7 fd aequioitiOil am �<lata �· • (lncidenta�, a pou1ble 

, calld1d8te !'112' f'lltal'e spacecraft COI!Plter � eba!IP ia to haft the 
- •llto.tle a;ratea alllo control to tbia attltu<ie, COIIIP"IlSati��g tor the 

6" laJIII1q nclaJ' aate111111 otrset.) 

5• It baa been said that tbe 111-f"\lll B·band po1Dtinr, a�lH 
du%'1!111: tbe 'bnldng phase or pcl".rered d<..,.<'@nt are _. or leu C:O!Illtant 
onee the �-tt has been !"'...a !'112' la� raclar aequ1a1 tion, It 
-..1d be ft"r7 118et\11 tor the eronr to """ t.,..se pointing 1111gle• in their ollboaJ'd clatft tor us" in 111UU!tl t�e'l'lir.� tlon during ttlil period it 
the S•band WH to looe loci!. 11110 Nf.UJ'M 001t vtw�t ttlese angl'"' are • 
Roek7 IlWleaD is that youf 

> 

Pli:BW'1'1ndaU, .Jr. : J s 

' 



• 

• 

1.::-iiTED ST ... TES GO\.ERX�ID;T 

Memorandum 
1>4Ta: April 23, 1969 

69-PA-T-� 

Thil 111011!0 io  to report h"'-' ; t l '  cu,-:�·. •.L l·l.r."""'J •.o hltn.ll" on 
!Ddica•C'd tsilure of U1!'!' � 17 �!'ttt ,. :  tr : .,.-.. nc:t.u�tor (GD\) on ':.M 

· P lllisslon. 

On th<> P mi•s1on titer<' Sl., !:".'() ll:IY" ,.. ., . .  , : .· r · - J))l n n l  P,., r, ; r.,-. 
The DOI burn is aba1t 71 !";·s � c�: :!'�· : .,. _: 1· .... �cond� d�lt-tt�on '1 t  
10 'J""l""e@'ftt thrust 'tl"JJ1 "t�t 1� ... ,,..�� � .  ,_ · 1 rv--�n... . "'h .... �l'lfi1nF, 
burn 1!! stout 1?5 fps geh.: ·!�! "t:; : •: ! :-�.: "':' � :- ..-� � 1:�- �re,..n t "tn:l 
"bout 19 soeconds !'lt 1\all. �-hr'J.�t.  '!"!: -. .:J - - � :en .f;o �r· A 1!'\ic-t••-.. ! ;.""\� 
wMt should the r.ti.r.s�on r-1le r� c-.--·- :- : �- - ., c:t. � t l  1L:-1.t oec·u-rtn.;t 
on eith .. r ot' the•e burnr � 

From �he Ot'tsr•t it f'·hOU1:1 t� tor i•· ·: '_--:"" !"" - �---_ .... ·_ �" 1.vj C·� f'ro� t1:� J.IX' 
durin.v tflt.� rm:neuv-.�r: 1 �- out of t�--- : ·:- - � · :  ;:.!; .-u- to th··· �o�:nm �c., t!on 
:lel'ly lo'h·�n t�� rptC•·ct""" !'" � �  O�'f·� �- : �-· ·: : • - .• r.con. ;\n t  Of COUM'f!' ,  
the DOI turn i �  po-rto�· 1 � n  �"Ie�.t o :" t•.·· :-oon .  

T'"le f'l t l  ll ,:..�ht cod.n.· 0 .. 1 c· · r: �-,r: "! :-._·: c.!,--- c. r- #.:u-·�·· �n� n.·r. • -:.·": �!.r.tbe l 
t �  mvin.,., •·hen 1 •  1 5  no � :-::n:c. ; i  •J, i:· .. . . - : -,• '11 l.:: t\0!". oo·.� i n• 
·•hen i t  ! !'l  �-u.r-por.";od to l¥: , cr t�c � !1 ! ; � ·- : ,.,r p-_ _  �,_lf' 1 �  n t  f'lult. 
A�J'I'I�ntl._v "'t:y fir tn· · ·r--·.,t .. � r. •  prottt b ' l l  �-, .:!. �h<"!t t"".� ft! l lur-."" 1nd1CI1• 
tion 1 t..t�,.lt 1.:: in error. A� yt:I1J t:nc..-.,. , t•..-· r i!J no d�rect coekpt t 
�jout or D� r1 r.tt· 'l t  ... n ---1'  .. . .:�t.,'7or; · �.-l. · ,  t -� c.mly '"'"'Y ->: h·� cr�':w h111 

of det."'!'?lnln .... tt-�� t th"! li,-� . ".  L· i n  r-rror ! ;· t y  ·..,., i :. '  .. n,r for r.o� o�h�r 
eut! !':u:�h �t!! �x("�r.r! ""� q t t;. :  ... ,l l ""'  .,rro� on-� .... 7n--"�I nnJ hCJ�� rltl€" or t:e@in� 

,thP RaJ �'!ts .firl n�# to r.r. ! n tn f n  n -t;t !. ''J..o !� ,  ft:; t1 r; Vill .. .ihP.D t�.-. LM '\�titud<! "":M"'r '� .. eor! '-�11:-·! t:; ��-:..__.. t?.: ,-- : � '? :  ;:c� 1 t: 1 c.r4� �xe�a 
1 • 

It th€' lit'h!. co&r.- on - fu � : !1, - t�·-- G- � : : - :- : o:---. ,  "t.�- � Ml�f'i 1on rul� Vill 
ttl.DI,),:t C�'"rtlll �nly � �o '1" .. "'11 t. th,. �•'cond CU": �-, t'o!"!'" :..�k1n� "ny action 
bf.·�uf:.- �"'" -. :run.,.,...<Y .:-tmt-1'\l c�:,nol'; r.�., � tt rrobl�.., 1n'l you unnec. 
f!cruil.:t hltve blo�n Lh" mi n !  on �Y tum in,• orr t'le � !t t� light 
1 "  ""'""· It l• cu1T"'n • l.:t  tn•Pndd to u"e thlo snlll! n>le on P, 
qlth<llw� 1 t  l s  not t':' cle•rly proJl'!'r fer F �• G. SP"eifieallJ', in the 
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nent ve !'l!ll� do ha,.. " rum,..,. gil!l!>!ll, it 1a !llmost c�rt!l i� possible 
to cont1me on vith the IIO!Itl.lll!l llission ]':!'CTi<led th., CftV desct:utea 
the GM 1111Bedillt..}J" in .. !! eases . That !s, by �zine th> DPS gimoal 
position, it is JlOssible to c:oarp�te not o�- th., DOl b".u-n, lout also 
the "�!tire l'llasint: burn uclnp RCS tor .. ttitud., control. Aml_ysis hao 
shovn the RCS propellant required h ,.,t ex""ostve """ the plum<! iarpin�
ll!nt con��traints !Ire not nee-.d...t, l'or "XIliiiPl@, if th" GIWI mlsnlig"""'nt 
� 1�0 throughout the entire P!ll'ls11U' b.lrn, onl_y 1� second• of RCS 
would bO! required of the VO!'!!t J .. t. 'l'hi " pl.,..• th" c�w l!l)re th•n 5 
or 6 second• to deactiwt.e th., 11M in the -.ont oituntion - ne,..ly n 
l'UDil""Y gilllb!ll IIIOVillP, �� 0,2° ·�· If the ero.w dOe• not dC!lctivnte 
the GM "" soon so" ttt<oy �t the 11.-ttt, but l"lther "'""it• the second 
eu�, llli,atrilll my be too !'J'e'lt to �Miit use or the DPS for the l'hasing 
burn. This would roreP. us "''�her to u•e the APS tor l'hasiru; or to 
�rtom " POI sbOrt, vhieh �ssenti'tlly eli!!!llll! tec the lon.- Mno?E! 
!"!!nd.,Z1"DUS DBYigstton exercise '!nd !"!!�t!' In � non-nomiMl ren:lezvous 
aeqa@n� . We don' t think th!� i� the esse qnd �re gett1ne some computer 
oilllllatloll!! run to pro..., i t .  Tha t  i s ,  -- eJ:P"ct thl> '- even by swalting 
the second cue, the resultsnt 1111o"ll!DD"nt -.llU bO! within RCS control 
eapsbili cy. 
In the e-...nt or a real GM !'!! ilnre dt.lr!ru; tt:e DO! there �re EOme 
thlng3 the M::c ean do once trre LM .. ppeqrs frol!! bl!h1 n•l the mon. c;,,.. 
n.u::t be taken, ho'W!ver, to mkf! s� that t�se teste do not rt:'!:,Ilt 
in fUrther mlst1lignment" or th" llPS 1'(111001 1urillft the Phnoinl" burn, 
Certe1 nl_y the ICC can mke an es�1 ... te or which direction the mi otrim 
�:PP"�"' to l>e the J.•�nt prior to th<" l!rlneu..-r end could !'<'CO,.,..nJ 
thllt the opposite RCS Jets be u"e-1 t'or ull•..., in order to reduc� th" 
prob'lbil1 ty or reach1n" the pln,.. icpinpe ... nt constMint durino. th" 
!'has 1 ng burn. 

The mission rule is CUJ'l"!ntl,y written thi s wy, vith the s:;pnmol 
or n..ryone I knov who to i nte!"!!sted. � onl_y �urb'l t•on I can 
f'ofttl.e vould result frol!l the ar.:tlyals note<i �bOV'! show! ng ...., mi�ht 
loae the DPS tor Phaoing if the erev """its the s!OCOn:l cue, in thnt 
ease, 11 revi� might bO! worthwhile. 

ae: 
(llft list attached) 

PA:IIII'r1a!all, �. :J• 

' -! 
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Memorandum 
� See list attselled DAnt: April 15, 1969 

ftOII : PA/Cni..t', Apollo Dol tn Prior! ty Cccr:Um tion 

• 

• 

··--

'Dlrl � our ,..,.,!�w of �':•· r. :.!:: , ;e  �on !;..Cll r S•:rf1 e., Mie• ton Techniques 
Document on April 1.,, ·• · co:·•" to • eon.� l, • ! on •'h lch lll\Y 1 ntereo.t you. 
It de11ls 111 th t�� "''•' l,  or r�•Uv loci< o� , . .  ,.1. tor th" cl"!V to do 

so""' thin.<:• th.,t .• r-, I "- t�e curr.,.n• l'l! '"'t rlan. S�cttie�lly, in 
the crew Ill. tl�l1nc, '•""! h•r:� inc:u.le-;1 �·-o ; ...... :-�O<it of Ut! rende=vous 
radar tne:kintr Of th(! '.'Or:rttnd mDt.i';J;� • .,._.._� !'� r.-.:t is two hours after 
land in� anC th� ::;o:conrt t s +;· ... ·o tour�� �-.. ��:-r·� 1 - �-orr. llei ther of 
thes� �r10Cr. '!i re  rcnl.ly net>:J.•'!-1 1 � � ;.c1...; �::-"l � ·- •T::.- t� 1nt�.?�et1ng to 
try it once. On the oth·:� tL:!!ld.'" !. t  �.:: r-: r.1 � ::'"� erew activity, uses 
,.lec:tric"'l po�r,. .... �'tr� O'l � tr..e n-.:...."'l :-- .. �:I'!- :o �crt-b ani my even 
nln.c-P. !l �r:��-rnln� or. co:-T.U!":.! :"'':d.:.;.le ��·- :. :t:.1"'! �'..:.!'"!�� his sextAnt 
tMekinr of tl-1-e LM. It .. ,.., s o�rr cone:lu� :c!:. �:--.s � s t  le!!st one of th�seo 
p�-:�riorls cf • ne-k.!.:-. .- s ho11L! be �!.ir.�r.a �e=. a� ....-"! are reconmend .i rl£  that 

� t b� f:h<� t_:r.;<:,. "_L'\:e :t·..-� � sor. for ·-�"ll�': i !"-� t� !":r"t iF that i t  
l nt.crf�r�!: -.; �  ".:1 th·: cr····.: -.:o'J.L�- io-..:� :.o:�r:-�n+1cn (CDM) for ss�r.t, 
,..hlch tl �yr�hro:�t:.e-1 •...rl ":h t"i":: r : .::--:': c:� J!lS:.""-1! �  OTer the u.�. I t  
':',h,.. cM'W v�� to p(•-:--fo� rs-!':-.l"!'!VC.:..:-:. .�.:.nr !.I"'!:c:i<!rwo ,  the CDI7I' vould 
h"lVJI! to r.e •.,rt".:.nat.-.?-1 "!"out 1·; ::-�!".utes t-<e!'o� "lift-orr. " By ellm1na
t :nf thP rr:nJ.e::•.-QU;" I"!\ t'J.r tes !_ ,  tr.� -c:::t �'J.!: !l:'ki �hould be J'\1n until 
!li'OU": riG r..J nus Orl"' r.J r.n•. !"! .  

Althoug-h "''� "lr� no t  k':" po!O in� ! O  ·.l"! lete l t  y-� t ,  1� �hould � noted 
t�.l\t thr! �M ltc.�tr 1" o:· mr.; ! ne. t  1:-:rortar.�"'! nni if it ln""-1'1erea 
vl"'-h other r.JDJ*'f': !rnport!lnt II!Ctl•.rity, 1 �. CO"ll-1 "'�0 be ellr:Unatl!d. It 

i.e not a preci�e �ountdovn, "-f"!J"\."'iYt ro ! r�c• ot---:!outl;y the erev mr::t not 

t"ire pyro:; ,  briN; the APS be.tteries on line, � aurize t&nlts, end so 
forth, unless they really intend to llrt-oft'. l'b1s crm shOuld. eer· 
ta l nly be el!l!lim ted trom lunar landing Jlliu!oM after t"" fin�t. 

As 110ted in a J'!"'ViOUa .,.IIID, the ..,_nd !IIDdul'! sextant tr.oeking or 
>.hr tM is not •nctator:Y e1tbe1", although the !"H .. h>. controllers v1U 
u.•• the clat& it' they get it to nillf\)tee eon.f!denee in tneir other 
'!fttll ·�•· And, rd eourae, the poet•tllght �le viU und011btedl¥ 
ttnd it interuting. Here apU1. tbougb, !t .. ,. b. vorthvbile to con
s ider cmtting one of t"" tvo sextallt tftekill€ periods. ve are not 

proposin6 thia :ret; either • 

BooBrd w. 'tl.ndall., Jr. 
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APOLLO OATA PRIORITY COORDINATION 

AS OF 

SUBJECT OF U£ETING 14 11.· 
1 � : cent !.t)nttoY1 1t< .. 
1 .\l-.:>rt :1 nd  Ref"t"''.�l:: .. 
C !l!:�:l' "10d !"rt'ls ... 

SPECIAL MEETINGS 

L... 

� M<-•ttnc b•·g!..,. •t ?:OO • ·•· 

.. ,...,tine b<·.P��> at 1:00 P·"'· 

- ,,,. 1111 .... ... .. . 

MEETING SCHEDULE 

AprU JJ., 1')0) 
6<1-PA-'l'..(.OA 

A ril ,., 
1• "8t ��":/ I f L ( • j 

l�· 
_, 1 ? � (, 7 

- ·  - I ..... 

• 1-leet \ nor• I a  Rooas 37!1, �1ld1nt ll 
" !.feet!ne Ia lioo11 3Cil7, !ll!ld!llfl '0 
.,.. lteetlnl' !n P,...\" <78, !!ulld!ne � 

/dJ.·:,. Boward w. 'l'imall, .�r. 

• 

�. ') ' 

' 

-
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Memorandum NASA !tinned Spaceerert Center 

o.+.n: April 11, 1969 

69-PA·T·59A 

PA/Chief, Apollo !)t tn  frior l ty Cooroilv. t!on 

Or APl'�l 5 " "  h1<1 wll ' t.  I ••xp>-ct ! r  •.h� l.n r t o r  the 'I' MiMI on Rendezvous 
· - Teehnl�u�o mentlngo , w·' rerOlV"'·i ., ntU'It·er or open items which htld not 

been cov�red loefor· • , or '.Jh! c• fCPP" I "P .Jurin�: s l nul.attons , This memo 
1s to lir t th�m for t!:'• ,..,corl. So•., .. o re trivial, •ore nre really 
quit� s l �niftcan�, . 

1. Sin�c the f'!rr;t rL'lnn-':! l D� rnn""'.lV"=r 1 .3  nor, i t  VBS agreed 
that thf' gimba l onvlec i ncln:' �l !n th·:· LGC �M.oable ,.,l!l!lry lOad should 
be r i �ht for th�:: t: r.tt n•'u�;('r .  Ttv.-se '"."!l "!U�.:!': r-hculd �llso be included in 
tl,e cr�w chcd< list (St1.: �bnn rle--re :-eopond ) , 

2 .  ThE' IJ.1 n11t.i. tuJc <i rd  a tt! �u ie M � e  li mi ts for the DPS burnf'l • are 5° ::m<i 5°/sec un.::; t-; _::ed aru� !'or ��.e AIS are 10° and 100/sec. 

• 
i 

� .  ·�-: � . .  -r""<.l. \:pon ':h..: rollo·..:ir.r c<J-..��:--.�-,. of s e t.  len ree-arding 
lmrtrfec t DOI "rln"•lv• rc: . 

�1 . Fir:-.t or - t ll ,  onl:l th�.., :"-:··": X i !"  r��idua.l :::he.ll be tril'l'llled ,  
The y ·mJ z-'1x�r: r•]!" : · :u·1l� sh"!.ll b: lo:f1;. untrimmed since they do not 
bother anythin.- •n'l tri""'inr .., s ter RCS propellant and can result in 
excess ive plume ir.r��n; .. .,_-I:!'�nt.. 

b .  Un(1(.� rl'u'·n:· - Ur.-ler"r·lrn.-- 1�::;� 4.hs.n 5 fpn will be ti'immed 
Up t.o 7 !':eCOil'lS ['f\t:� :V RC�� \'urn .JUr'1 t � o n ,  Which i �  8 plume ir:tpingement 
constn l n t .  (Notr:- :  :.h1 +: ' �  only 3 fp:; of trimming end thus can leave 
s r:mll res iduR.l ""h : c r. · .. ill force retarj!eting the later burns ) Under
burnr in excess of 5 fp:; • .. :-1 11 not be trimr:1ed 9.nd "Will result in a "PDI 
nbort. '' (A FDI qiJor�, yot.: ro:;-�-'111, 1nvolves making a rm.neuver e.t about 
PDI tl!IIC yi�lrt:cn� CSI on<!-r.:J U' rev later. In other 'l<Ol'ds, it eliminates 
tll�"J �v in th'"' nor-t.ir .. �ll Ml::;Fi lon bet.,.·-1cn phFH>ing and inn�::rtion. The PDI 
11t-ort w1ll lt·c nTHl'' w : th D� i f  I t  i �· ccnr: ldered an operating system, 
othor-l•" w l th the Al-S . ) 

c .  0\'ert urnc - Overburnc less th�n 12 1'ps vill b e  trimmed 
with !:linus x RCS. A,_'Bi�, 'ohis limi t is  bolsed on a RCS pl.tnre ill!Jlingement 
constl"'l int. It should nev"!r occur :dnc"'! this i s  about a 4 p.econd over• 
burn which could huv� ocen ""nunlly o toppert before reselling thio valu� • 



• 

• 

Overburnc greater than 12 t"pt! result. in lur ... r impact and therefore eall 
for a d irect return of th" U( �.o the co_,m 1!13dule by tbe immediate, 
brute force technique dioeuss"d in preT.oue IIIOIIIDS • 

d, I gue•• 1 t  roes without s�ying tt.at ""Y PONeS failure dur1r.g 
llOI alae dictates a direct n turu el<>rt, 

4, Tbe followin,� t�P;l"'ementr. wPre N-ached regardine the phasing 
1'111 neu ve r 1 

o ,  It WII B emphno 1Z"d th� t � t  lc�• t  40 f'rn nhould b� achieved 
by the LM eomeho·.• if • t  dl i'O""iHe, 

b, Underburns - Trim under· lees tl. r! -pr. with plus x 
RCS up untll the 7 second plune ii!Q _ """t 11t·1 f, ""• �he umerburn 
i s  greater than 5 fl:>c, but le ss t>!nb � :l):>s, s. -'( l complete the 
mneuver with ncs. If the un:lertum 1r. in ex�e... ,, - ;  trs, ctage and 
complete tho burn wl th ..ro us l nf' th" AGS. ·,...,.. _ _  ,.. 

c .  Ovcrhurno - Trim OV<"rburn� leos than l£ f'rs with lllinus x 
RCS, l'Or overbumc in CXC•' " S  Of tha t ,  trim Ottt. l.( fl:>o and standby for 
an updftte of tr�e Inscrt� o!'l tn.rce � i r-i: • 

5 ·  Insert i on 

• ·  Un<l�rburr<o - Ir th� tn tol vc loe ! tf F�int·J is l�u tlllln 45 
fpr. , t.'l k� t t  out ur.ln1� mlnun x RtL:. Th!r i�m t t1 bAni!'(\ Ofl •.hf! 30 
necond m! nuo x 11CC plum•· lmpln;••·l!l<·nt oonr.tn l n t .  In thU event, the 
CSM dof's th,. I noertion burr. ttu·e� mlnutes later, If' the t:ndel·burn 1e 
�ePn than 80 fpr. , une the plus x RCS to· complete the mo neuver. (This 
limit l3 Msed on th0 55 seconl RCC: plume impingement constraint . ) For 
the approximnte lUO fps " ' nd of cutoff velocities in between these two 
l1111ita, the !J.I r.hollld do r.oth l n� 1mme1iRt�ly nm thP ee111111m nldule will 
hllve to r�ncu� , 

b .  OVerburns r.twt be l'�moved ao,.,how to avoid lumr impact , 

6 t has been •�11 r-::p.'nted:cy before, and l say again here today1 
th.� t  �" 1 o  no r.uch thine n r.  � :'00 n.mi . rani!'! lim!. t on the V1IJ' ranging 
by the COM, Thnt io rnr�:cy a 1'lct1t1oua desinl vnlue whiuh hila no bear1118 
on how the opora tlon ohoul.cl bo con<luctttl., VKJ' ranp:1ng nhOill.d be uoe� 
to ita tuU 3Z7 n,mi , reoyclf' limit provtde<i the data 11 good, TheOII /lV 111111 ts , which the CMP should use to decide if i t ' •  good or not are 
currently set s t  0.5 n , ll\1 ,  sm 3 :l):>s . (These values my be changed this 
week 1'ollowing n rendezvous neviga tiun meeting of the experts . )  



• 
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It ""s sgreed that tbe CMP could do P20 rendenous navi!P'ticm, updstill8 
the Uo! atats ft<!tor � the CM::, bt'twe<!n DOI and phssill8, if this does not • 
eonfliet vi th other more urgent · aeti T1. ty. 

T· 'l.'he TPI window has been establi•hed as being tram lllinus 8 llli:utea 
to plus infinity. Tile nomiml TPI loea tion io at the till!& the target 
vehicle is 23 lllinutes•before r.unr! se. 'l.'he signifiennee of the window 
is thll t it after CZI 1 t 1 "  discovere� thnt the TPI aenoeiot@d. vi th ths 
elevation angle option has nlipped ""rlier than 8 lllinute• , the crev 
vill recycle the TPI prof;rtJIII (1'34) uo lng the tine option vi th nominal 
TPI minus 8 minutes on the in:put time. 

8. The CSM alwnY" urea the LM eolllpUted COO tlllll!' tor input to P33 
!18 long as the LM PG!ICS 1" �ssumed to be wrl':ing okny. 

9· It was agreed that s ll  CSM mirror i..,re targeting (that is, 
for CSI, CDH, and TPI) ·r.h�ll use th,• ram TIG "n the LN. Thnt is, 
mirror il!nge tnrge �inr, �< I ll  not Joe <lela:f"'l one minute or three minutea 
as had previoun� been conoiJered. Thl' tec!mique eonddersb� Bill• 
plifien procedureo <ll>l resulto in (:oinor) d ! N'ieulty o� it the LM 
failure, which forces the CG:� to "N>come 9Ct!ve, beCO!!rS app!trent vben 
the LM attempts to mke the mneuyer. SUch � last inntnnt t'!lilure on 
an RCS burn i s  considered VP.!".f unli"e� �nd doeo not result in too bad 
a situation if th" col111!11nd mod�tle then exeeutes the meneuver la•.e . 

One of the s!mplificntiono oHc< l ned by elia!neting TIG delays 1a 
the elimination of nll biases th••: ncej to be applied to the CSM aolu• 
tion' ior uoe in th•J Ul with or.o exc•,pti on. I t  is n..,eessary to subtnct 
l fps tram the CSH CSI (P32 ) solution ,..hen the LM uses it for COIIIPSrieon 
wlth their own solutionr. or for execution . 

10 .  Compnrioon liml �" wer-> eotabllstled for ewlu-�tins the acceptabillt7 
or tte �rious ren�lc�VOU:'"· rrrt l J�UV"!l' ::;olu t tons . In aseh ease, it 111 mat 
de:! lrable to uoe the Lr.C if poo s !LlP.. According�, it will be us@<! if 
it COI!Ip'\ro.s f�VOMbly Wl th d ther ttl<' CSM or the LM ehart SClution. It 
i t  fn tl•, the LM chart lc e�!I!P'lred ·•it.h th-. CSM solution and is us@<! if 
A("�o'!p�abl�. rr both th•o LGC '\n<l ch"rt oolutione fail their test, it il 
!'flco����rendel that the LM �X>'cu·.e the mo neuver coaputed by the CSM aince 
" re!khzm•.- 1"\•hr 1'1 ! 1\Jrr i s  the rnoct likely cnune or trouble . 'l.'he 

\ compnr:· eon ll m!ts nre 2 fpc , � rpo , �nd � rp;: for x, y, and z-exee, 
r<.•speetl.,.,ly, r n  roth lccol v�rtlc�l n n<l In li ne-of•aicht coordinates. 

\ Thit eomp.riaon t�chnl que shall be used for the CD!! &lid TPI burna 
\'o)r sure. It ""::; �loo b� posr.i rle to uce i t  for CSI, provided am�el 
b >t-.n llOW ar>1 th•! fl!,:ht £ ho" thnt the CZM will have an acceptAble 
Ptrfor����n,e. Si nce it 1e not certs !n too t the CSM wtll i!hape up, ve 

,. ' 

\.-
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have edopted the tolloving weird te�hnique vb1eh shOuld be ueed tor 
CSI unless the CSM is nentwt� certified to be okaJ'. It t. 'hosed 
on use ot three possible solutions • the PGa::6 , the Ul ehllrt, and ttle 

pre-seperation canned burna. It h elso beaed on a desire to inaure 
tao large a CSI burn, if anything, in order to no11 hllnng m slip 
ear]J, vbieh ia eone idered e serir.JUo dbper:: ton, u noted in paragraph 
T abcrre. 'rhe rule 1B that the LM � ehOttld execute the latest ot 

4 

these solutions, provided it t o  no 1110re tt111n 2 rp.. b!l!l!'lr then tlvt 
next-to-largest solution! It the ren.Jenous !"SJsr has tailed, it v!pea 
out both the l'GNCS and chart solution, the Ul erev uoes ttle .. .., compari
son scheme, on]J in this event 1 t 1o a COt1Pftl'1aOn or on]J two ao.u-ees -
the pre-separation C!lnned t-urn ·�inr.t the CSM CSI aC'luticm atter it bee 
been biased 1 fps as noted in J.angl"'ph ?. 

11. There were at leo st tliO sitUltt!ons in Yhieh it """""' d.eeirable 
tor . the CSM and LM to share the bl"'l<iru:; t'"l< at.i it ""s agreed thet 
they would do ao it either occurs . It t!Y• Ul tails to sblge tne llPS 
or it the Ul is not able to visuell,y oequire the CSM during bnking, 
latersl line-of-sight control by the U( i s  not prooet1c!!l "nd .':he CSM 
shell do 1 t. The LM will continue to 1>0' re•ponr.ible tor pertor.lll.ru:; 
the actUlll brsl<ing mneuver proyided tbe rendenous rsder il working. 
An� that's how we �pent 

PA :HIIT1nd�ll, Jr, : J s  

'""""'· . / · 0 • p:)i;._.\e..:\._ �rd w. Ttndsll, Jr. 
. \ • •  
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Memorandum 
: BH 111\ 1ttaohed Do\ftl Aprl1 101 19$ 

69-PA•'I!•,� 
ftOII 1 PA/Ctlld, AJ10llo Dol tll l'!o !OI'lt,y Cco1'41netlon 

• 

• 

W" hAn re�ched • plate•u In our von on De•oent Monl tor1n11 :perha:pe 
11'111<11\S it vorthwhll.e to �•lltl out thll .,1110, fir1t or 1111 I don ' t  
think tMM 11 •Ill' qu.,etlon that De1cent 11 t he  thine that rtQIIll'tl 
11101t. or OUl' nttcntlon betwnen now ftnd the a ailllon1 a� lea1t in the 
eiiiJ)in O! M1uton �chniquro, 'l'hel'e ara 1 t1U I lot Of thil!ll to 4o 
1tnd oo •tart1n11 about � month a� we haw been having ona 1\lU da;r 
meetinl! per ...,ek1 vhich w1U probo!�ly coat!nue tor another 1110nth, :r 
th1nlt ve ha"" P1'"tty well cntnblhhecl what the M::C Ml to 4o an4 hOW 
they do I t  d.11'inr, 1\eccont. 'l'hti t ' •  nd� tfl<o oubJeot ot th11 •1110 • 
Our Job 1• to work over the onbnnl"'i techn! �•1e1 and lnteSftte the11 
w1 th ttte l!l'CU!I<i mont torin11 to 1111ke t!UJ'e everything 1 1 COIIIPllte an4 
conahtent • 

After cons tderable dlscuss ton, ve have es tablis hed tnat the �n4 'a 
�ob during De•c�nt 1o to a ttempt to do the roUovtng thlngl (not 
neceeeerlly in order or 1mport4nc�l ) s 

" •  [)! tee t om rmltun�t.lonc ft ft/1  �xceu!V<t IICS pllll!le iiiiPilll!OIIIInt, 

b, l'l'edlot that •·l�qul\te J)1'Cpellent mrg1n• are eva1llbll to 
permit laMing. 

o. Detect impcndln�e PGNCS 1'alluru. 
4 ,  ltlk@ nurct PONOO ll.ll l'J"fiO" in not d !voorr1n1• 

;,, r.tlke DUM tmJ�etory conc tm!nte ot 101111 IOZ't or othotl' 11'1 
not being violllt<>d . 

A• tar as "" c"n tell, n ll  or the nec"••lll'Y tele:estry en4 tl'lckinc 
-<\ate PJ'Oi!!"'""' hav-3 been 'l<!enttflt!d 11nd ere botin11 1mpletllente4 in the 
RTCOI 111 ncc"ea"ry dt��lhy rormn �� hft� �lao bt4n prov1� in the 
M::O, · 'l'!lert n re  11 GOIJJ!lfl or 1 tetM utool•tld wltll thil ¥111011 :t wuW 
11k• to 11111ntlon1 

a .  W• ol'l! on the verge ot assuming that RCS plume impingeant 11 a 
ttoneat-to-cod constraint vhlch l!llst not be vinlated. Choke! The 1M 
ayot.eme guys have a cHsplny whi�h processes telemetry llata )'ieldtna the 
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C:UIIIIlaUre pl.wal liiiPlfll!'!llent tZ'OIII eacll of- the �rd t11'111C Jeta , '1'be7 
- IUbtl'llct tllie tJ'OJII the ..,.lue QAEC t.a eatebllebed 11 the total aUDve4 

duntlon aDd display the :reaulta , '!lust 11,  it 1e a dteplaJ' or pe1'111nlble 
tl• :realDi'lll!, lt 1e proposed that Vhen thb Pft"!lll'ter retlchea zero, 
iodicatillll ve ha..,.. vtolltted the plu!De I.Jipill6�111'!nt I!O'Istraint, they viU 
n�lld that the crev "Abort �· OJt or there: l l  

b, Another 1ntllro•t1nl! comput.otion �nd � hpla;, that � .::tlM people 
have p�vided i\'""""'elve� 1• " predletlon or 01'!1 propeUent lllll'gin I t  
touchdown, Thi• i a  n n  �opcclallJ �rnl�t\entei rrneea,or which utilizea 
a liWIIber ot PGIII:S guidance 'PIU"'III'!ters obta !ned by telelll!!tey to ]!�'edict 
the aiiiOWit or DPS p�pellllnt requtn!d to fl1 the reminder or the descent 
ti'IIJectory. They eubt!'flct thil propellAnt requ!I'O'III'nt trotll the -•UZ'e4 
'(lt'OpeU.nt at1U rent•ininK obt- ! M4  trors totl�llll'try d� ta ,  to obtain tl\e 
)'ft<llctc!d tlll.l'f.in � t touch•lcwn, Th i s  J:!'I!'OIIIeto>r h plotted .,. , !IOrbontal 
Vl'locity on an ftll'llcr: d l r.pllty, It I• �·� \.hll ' I.!' the precHction 
ot' prcpell.llnt cronseo "z�rc , "  .he Cl""w •h&Jld M tu1v1eed to "Abert, " 
It he• been stet� t�re 1s no qu.,s ttcn, vtten ':!:lr pn!dictiYn rltlcbee 
11<ero, that propellent depletion v�l:. OC<:'!l' b<-�ore landing and eo abOrt• 
1ng is the thing tr> do, It 1s tJO• . .... re •o �:GIIllr th., converse • that 
i a ,  it �oe• not al�ys �ceurat�ly p�tct thst sufficient propellAnt 
1o BT!Iilftble to ecmplcte tho Deoccn�. We ' �  1'011111: to checlt thio JII'OIIHS 
thol'cUg� to aee 1t 1t r..•ll,y doc• that • 

c. lmpendln;r PG-'ICS r�!� vill be detected from strip chllrte dia
plftying ""1Jance r.yote111 d!ff.,renres , Yer:f men the •aJDe as during the 
launch p!las.,, Thllt t o ,  dtf!erencee b<o'�u the AOS end FGl'ICS and differ• 
enC<!a bet'��<'en MlFN anJ PG!fCS will be displsy<>d on th� etrip charta, AbOrt 
l1ml. t lln�• viU be fTO'ti1ed uron which thA t a ction .YiU be reeo!llllf!Dde6, 
Other dl.ep�y� are u•ed in ecnjunctlon v l th theoe strip eherto to pDa1t1�1J 
aacertll in thAt the PGm:n 1o the errant eyst<'l!l. 

d. There """ a sOJIII?'Wh•t surprising outCOtlle trom oor d1ecusa1on ot 
�Jectory collt!tl'!l int", Unlike lAunch , w were wai e��lly uftllble to find 
1111;Y "hllrd "  deoaent trt�Jectory cons�l.nto vitb " pouible el!OOtption ot 
the APS abOrt line (�vioudy ... uouoly :retet't'nced •• the "Dud Man" 
eune) ,  That 1ft, there •l'P'""..., to � no """"on ve could identit:Y vtsioll 
WOtlld prevent the U! from :f'lyi!l£ aU owr the oky, 1t that h vha't JOil 
call i t  at the 11100n. As " result, it """""' '" though ve ha.., tvc optiOIUI • 

either prc.vide no trnjectory abOrt lbll ta or alternattwly a(<l.ect d1open1on 
11m1ta (tor l!xsmple, 3 sifllllti , 6 sigD�� , or 9 sillll!l) bey'Om "hich ve viU 
arb1 tl'llri:b" not nl.lov the trt��ectory to di...,rp troll IIOIItl.llftl, Tbl1 CIIU'• · 
J'8ntl1 11 lilY per"onnl :prer""""e • 1110�tl7 bue4 on intuition and no 4eta. 
Theft b '1:17 110 1111!0\llll a I!"IW!'IIl asre.,.,nt on thet J�Wto 

AM tbll t' s our pls tesu • 

PA:MiodllU, ,Jl'. : j s  

. 
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IM'Bl April 8, 1969 

69-J¥.-'1'-56\ 
FJIOII PA/Cni�t, Apollo Data Priority Coordination 

SVWJaCT: Some thin.;� about Ascent !l"'O!1 tM �n 

On Al"ril 3 "" nad ftn A•�nt IUulon 'l'eehnlquu meeting • the first 
in • long time, This - is IIIDs t.J.y to expreu 101111! rather general 
obeervstione. 

I guess we all reeogni z� thot As�nt is really ditt�rent from 1110st 
ot.h"r ""'neuvers in an AJ:Ollo lunar londing llliseion. It i� Oftf' in 
which fairly smll dispoor�ions in the guidance can �te an unsat� 
s i tuot 1on either by setting up an illllllill@r.t lunar impact or poor 
corxl l t1ona tor carr;1ng out t� oubs�qu�t rendenous, or by running 
the APS out ot propellent. Ac:cord1ngly, spec:ial ettorts nave b��n 
•>ent ln tryin€ to set up t�chniqu�s tor 111011itorlng arxl detecting 
dispers!ono of this tY'P" onboard the spacecraft so that th� crew 
can s"'i tch over from the PGNt:S to tl>e AGS in hop<!s ot c:orrec:ting the 
de.,..,d ! ft€  s itun tlcn . Of cours�, in_a case or an olrrious failure 
liY.<· the plottom turned upoide down, or sO!II!'thing, the crew should 
hltve no problem in knowin!( they should awitc:IJO'"'r. However, I am 
confi�en t thnt they will not be able to detec:t insidious, slow drift 
mnltunctlono of a magni tude , which could be cata strophic:, in time to 
save th� mi ssion. The techni�ues which have been proposed tor this 

are not sure-fire , e""n if exec:uted to pert�ct!on. And, they are so 
complex that I seriously doubt the crew, with their limit�d training, 
would ever learn to use them ·•lth �nough c:onfldence tna t tl:ey would 
ovitchover from the FGNCS to th� AGS �ven when i t  VIII nec:essa,•,y, It 
my •onumpUons nr� correc., th�n it •e�m.o we 11111t reoosnize that the 
Freund i s not only tr!me for detecting a nd  advising the crew or slow 
drlft mnltunctions ut, in :'"act, M:C i s  virtually the only source tor 
th! s . This in turns means that if the M:C loses hi•gain S•band telemtry 
there wUl be no drift mlfunction mnitoring c:arriM out and we will 
simply have to trust th• t  the 1'\'JNCS is working. Off•nand ,  tnat does 
not strike me a s  an unaceeptaYce situation sine� we only get !n trouble 
If comr.unic�tlons are lo•t � the PGNCS tails insidioasly. 

Another thing we l!llst tllce up to 1o tnat we do not have • llllllllll 
backup :ror Ascent Guidsnce and Control. Unlike th� rend�noua, where 
crew charts provide an excellent capab i li ty to preas on in apt te of 
guldsnce nystem failureo ,  no such capeci lity �xists tor bocking up 
Ascen t ,  It is tru� thc, t techniqu"" have b�n etudi� and propoa�d , 
some or which might po<o,:IHy vork. !!ow�ver,· the tac:t ia thllt "" do 

i .. u.s. s • ..., .... • .,..,-!> . ... ,� , ...... ,_ 
--------�._----------------�------
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not hB...., a wrlmble teehnique in hand tod�y, ond e�n if ve did, it 
eertllillly could not be eonsidered opel"l tiornl unless the erev were 
thorous� tr!tined if\ its use. And, that •.hey e�rts in}¥ Yill not be ,  
Here agail'l_. tbir eituatioa utrikea � nB oo worse than ",Jat'Ortu.m te . "  

So 1111eb :l'or eeneral observa tions . Follow!"'� 8!'e a :l'ev opeci:!'le itemf 
eomillf! tTlJIII our diseuseion: 

" •  I vould like to re-emphasize that like lll)st other mneuvero I n  
the Apollo mission, li:!'t-o:l':l' IILlst oeeur o n  t l.,.,, We are not plonnln� 
:l'or 801111! sort o:!' lsuneh window. Accordingly, t f  in eount11l!l down to 
Aseent TIG the crew :l'alls behind tor ooi!P. !'eftr.on, the litt-o!':l' c!loul•l 
be dela:Y<l<i one roM rev and the trouble thlo t eaus"d the tsrdtneoo ohould 
be elean>!d up, For t�xomp1e • one test. :!'!lr r!P.t•minlns wh�thcr i t  : o  
possible to lift-ott or not i s  the l'CI'I::S �l.!!r.a eomin!l: on 9 t  about TIG 
-40 seecnds, i nd i cating avel"Jge g will not be turned on Bt thP. r!<Jht 
time ane the PGNCS vill not be re11dy :!'br ll ft-orr. 

b. In th" «�vent the PGNCS displays " I!J.v n.rust M:>ni tor Alarm 
a:!'ter the AFS engine aetu11lly eomes on, the er<>w :hould otick lfi th 
the PONeS wh ich should be holding attitude unt l l  they ha"" 1<'t�rmlnc<J 
that th·> PGNCS I a  not going to control th" sp.oc�eMrt properly ouch 
as yawi ng it to the proper launen azimth Bl>'l pitching over as pri)Ft''<mmed. 
Wh"n these various euea have all eollri1'111<'d lsck or PGNCS guid•nce, toe 
cn•v st.ould svi �chover to the AGS vi thout otter.:pting to recycle the 
PGRCS first. or course, be:!'!lre owitehing �r to t� AGS they ahoul<l 
•• c�rtr.1n th!l t i t  1o wrking better than the FCNCS. To do thh "" 
recoiiii!K>nd that tne nomina}. display :!'!lr initial aocent on th� AGG DEllA 
should be 1\lti tude rate (H) .  Following svitchover, recycle stternpt.s 
should bt! mde to clear up the fj,v IIIDnitor Blsl"!!l in 9n atte!IIPt to '�'� 
too l'\t'iCS back on the air, 

c, In order to provide redundancy tor the "Engir.t� On" s lgnn l ,  
Jlroeed\lrell ea U  :!'or auruall.¥ pushlllf! the "Enflne 3tftrt" owiteh, It 
is to be eii!Phae \ze4, however, that this ehould be done only a:!'hr tno 
crt>v d .. tPnaiiM!O that th .. LOC "Engine on" COIII!IIM hu CIUied thf, r:nl"ille 
to ntert. We do not wt�nt to lift-o:!':l' if the l'CNCS ia not 1•su ln" cCl-ndc ,  
0:1' COt rse, in order to get an automt!e guidance engine euto:!':!' • �  in.c .. r
tion, this mi>Ual Engine Start signal Dlls t  be removed . 'l'he procedure 
calb :!'!lr doillf! tbill when the velocity remin1ng to be p l nro is about 
roo :1'!•• ( t,e,, abOut lO seconds to 1!0 ) •  Immediate}¥ precedin£ •�ttinP: 
the "llll!1 ne  Arm" to "orr' the fnt<areoMeet nhould ba closed. It rei!IOv· 
lng th" "Engine Arm" does turn o:!':!' the engine, the erev should a•" th� 
l!lllll nvit.eb to turn it beek on. 0:1' eoarae, they will then have to stet 
the "Ill!! De ap 1n when the veloei ty dieplayed by thf> PaKCS reac:h<s nominal. 
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d .  w� haY" rJO procedUl'll tor mon!. torlns and backing up the I\IIWS 
"Endne orr" COM!IIIn� like those un�d tor 'I'Ll, IDI, DOl ,  and m .  Due 
to �  a t t t tud� control o�tlvlt7 dur lnp Aocent, thd burn time can vary 
� "  1111eh •c ro eecondo trom nomt ,...l ,  vhteh llllkU tMt a ueele•• pe�meter 
tor t.n t n  p.tZ1)0ne, Ttl� AClS a11<l the rttndent>U• roda1' t'llnge rote are 
t>l)t,.,nt. l • l  e•M<Il�Hl.l'� , t••lt I t  IIU ftt .. ll,y <leOI <IfiU tl)ltt M thnr th/ln 
,, tor• rni!W> eomJ>lnx vot t np lo, t cr  l n.clYIII« tho•• IJ•• t.eu, th<• b"-'· 
t ... nttn l · tll" ""� til a l mpl,y u t. l lU" tn. tft'Und 1110n1torl llfl to de•.<rmln• 
vh 1 ��� �.vd.�m •·houl•l M ''"�J to enntrol the Aunnt Qu!.dance aM t.o •1r-�• 
wh l e hnVO'r •y•trm I•  I"'I I J ! n  .. "" th .. rOl4! �· ror APt crutorr. Thll t i D ,  
• •  lonr ""  we .,., ri ol l n� th� J'O!Cl, let I t  ole the Job e nd  bftck I t  up 
!Mnu�lly onlY tr 1 t lnJle"t"" tht• •f'lc·�er.rt hal exceeded th" dllnlrod 

. Vnlcel t.y, It' " �i:'i• chcvor to AOB hill ccCUJTe�, theh uae th., Aa8 " "  
.thn r " �  "CI<arc�, It  r•<·l!l" •.c u. t tvl  t 1 • I  ric" thl l  ""neu"r I I  1 lVftyr. 
I n  .• lrht of t.h .. rroun· l ,  • prnc"�ur• 11� .. t n i J  I• ICCep�ble. or 00<11'CI!I ,  
1 1. d••P"""" on not, l"' I n� telf'tllr•t.'7• _ 

, I  · e�.  • .Q3YwJ,.J-_ , " �� \i ,  Tind.,l11 J;�," 
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Memorandum 
See Uot attached 

IIIISA Manned Spacecrstt center 

Do\ft: April 4, 1969 
69·PA·T•55A 

nOM PA/Chie1'1 Apolln Data Priority Coordination 

�: AOO alignment• in lWIIlr 01"\!it and operation• on the lunar ourtae� 

On April :2 'We 1'!nt1lly �t al'CWid to utablhhiftl hov to O'P"l'ate the 
AOO on the lUIIIIr hndins llli ssion, 'l'be two bade BllbJeets tor diS· 
011soion vere how to handl" � trand.,nt problems vhen aligning the 
AGS to the PU!'lCS in lunar orti t and bov to operate the AGS in total 
while on the lunar r.ll'tll<"' • 
I alii certa inly no •uthority on � tranelents and only attempt 
the 1'ollovilli! brief 1"seript!on so that the rest of the me1110 vill 
mke 801111' eenoe to you , It you are intereated in what CDU trans ients 
really are, I reeo,_nd that ;you 1'1nd an authority on th.,m. There 
are lnts of ' em • and ss any ..ers!ons. As you l<nov, the AGS useo 
the PUI'ICS as the prim:r;y re:rerenee in 1 t• o.ligftllll'nts, As I under
oto.nd 1 t ,  � tnn!ients ha� BOlli! thing 'bftd to do vi th the electron! es 
in the PUfiCS whi ch ue used to ge�rste the data transm1 tt�d to the 
AGS wh ich th� AGS UJes in i t s  alignmente, Unleee eerto. l n  precaution• 
are taken, COO t""no !�nts eon occur and are not ordinarily obviou• 
to th .. el't'v. I rather that they ean result in errore in t.h<> AGS 
alignments or up to l� degre.!s or •o, During l!lllch or the operation 
�n the largest mts�lignment errors would not particularly concern 
us , On other occasions, such ss during descent, they would essentially 
disable the AGS a• a useful guidsnce and control cystem, 

a ,  LM Activation before Undoeking 

The col!lllllnd module shOUld 1>! used to orient the spac•craft 
to a so-calltd AGS calibratton attitude which is essentially just 
displacing all three sp�eeera1't axes at leaot U! degrees avay from 
zero or 1111ltiplee or 45 degt"eee :rrom the IK1 principle axes• '1'111 1 
action, it 1 1  said , will perl!lit the AOO alignment and ealibrnt!on 
to be carried aut tree of COO transient•, 

b. Pre-DOI after Undockine: 

The I.GS is sligned to the PGNCS after its AOT alignment. in 
preparation o1' DOI, Since AOO al1gmrent errors do no� ere•te • probl"m 



l>ut �re 1110re of en snno�11nce in the AOI! monttorlng at the DOl bUrn, no 
precnutionJ vlU be t.el!en to noid CDU t.l'ftn� l cn u ,  

c .  Pr�·flii 

rh ! �  � l ! �nmont I n  pre�rs tion tor l�re�nt I •  moet or1 tlc�l. 
'fhn AM llll" t  M • l! .med OCOUJ'IItnl,y ,M,  In Ol'l"r to tlll.n1llli U' drl tt, 1 t  
IIJJIIt h•> � 1 1 ,-n•··l to th� PONeS ""f'Y lata �rorr r:..t .  '!'he choice• h .. � 
v�re l;o stld nl"'Ciol crev procedures tnt.o •n alno•dY crowded t lmol1ne 
to �vel .-1 CDU tMnoiento vo. to. king no pnoc11u t!on• o ra inct their occur• 
r l n<', bu t  re in� prepnr"d to r"do the d l rr..,..n• l r  t.he K:C detc-cto s 
Cl:U t.ru nr.l�nt •• llpnment. �rror hlle OCCUI'J'f'�, E! t hrr Of thno tvo 
11rPM�Ch"• ""�'" conft i•leretl �OCfiSttobl• fiM .. ,.. d110�t • tou-up. l t  "'" !'l t111U.V ·lecl<le•l to !I VO I •I •.he ·�cl�1 �""'�'"''''""" " "'' t.o toke " 

eh•!!\f .. f! on t.h1'1 tM.r.ti�nt. If th .. fCC rh• .. ., rP.t 1 Mf'IIP t.l!11 t, 0 cw trrtn�1ent 
hn r neeurr�al, the orev vlll !>e l llfOI'W'•I w i t h i n  • • necon•ln """ thf'y mJ r t. 
t i ,Pn r"1ero the CW'e end repea t: the �lir,.,..n t .  ntla procedur� I a  felt 
to lJe r tr.r,l�r for thl! enw Jlll. nrJ, in p! rt! c�•ll"\r, it t!VOido 'itt1 tudc 
rrrtn••UV<'re �<h\•'h "l't' pnrt 0!' the cnJ t%"'111"\�nt 0110l :!.nee pl'Oe�\U't', 

A!'t<·r < no�rtlon into orb i t  th� Aa; n ho·tld then l>e a U gned to 
th•· FGNCC . A l!" l n  i n  this nnn-erltle•l per1<>1 it ""' decided to toke 
., chn ne" on o COO trnnslcnt occurrln�, pnrt! cularly einc� thil nll�r
�··rL In e-r.t..-1 out wtthln ft ls;'tt or thft ...,rth �n<l tM K:C 1� in a 
I"'" t lon to 1<1vlre the arev i f  • re•llplll!l'·nt i n  ,..��D��ry, 

A t �"''••·•l to th i n  llll'mc 1n n d"tn l led uqu .. nt!ol llct or A<Xl optl:�n• on 
tl�· lttr.�r aurf:�c" a t  ""ch nt8p ot vhlch 1t 1• oosumed t.he l'OIICS l r. 
,. t ill OpP.!""l: t.!onn l. In oth�'>r wrd s ,  i t  i r.  th"'! nom!. n!"ll !equence. If 
th,. FGIICS l>ceo""'e broken on the luMr surfoe" , d i.!'!erent �nd more 
�xt.enn!Y" OJ"'I"' tlonn will be Z">Quired, vh l c h  "� how yet to dertM. 
In th" <1ttvelof'l!l"nt or th• �ttnahed .. quPneu, ��Ifill t tttllll! or £nter11t 
""' � e L len l t�IM JlOJlPI!tl out whl�h % vnul� 1 1 �" to "�4 htr�. 

•. Wh..,.,.Yf!,. RLS 1ft u;ds t..c! in the I'01Irn ,  it ohou'l.d be atelldard 
rro�e<lure to u;dst� the AOI! lumr launch o 1 te n·Huo (Mdl'l"e• 231) ,  
Thio ur , •t.. v l ll  be baaed on e voice relay !Mm the K:C or the y,lue 

, tn },"' 1 nput Yilt the AOI! llE!lA by the C:l'eY, 

t., \It til Mti!'IN to ClliJ tn ndentl nurin1� Alltl ttllr.rwwt� on the 
t11M r  •urr�c� , lt ,..,. d•ald..S thll t n WlUli! rel.,y on tn. ICC to 
111Dn1tm' •nd ••lYine tne arw !.t 11 CW tMtilli•nt 11111 oaCI\In't'ld, 'flin t  
1 • ,  the crew would ::Ollov nO l]leCial proce<lure to determine if .. o ne  ha d  

. . 

• 

• 

- . -. 

••  



• 

• 
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IIOCNI'ftd UCIIfllt In �he Clell ot no -IISCiatiOIIt 

e, ()ai<lanae �n4 Cont:ral D1Y1 a 1on end '1'1111 were zoequeate4 to edv1ae 
what t 1!11et�s ahCII•l4 be ueoe1eted vi tb the CSM I tate vector YCii�ec\ to 
the crew tor input into the ACIJ io the eftllt the Pa1ICS hal tailed. 

3 

4 ,  MPAD IIIII -�1!11<S to <S11ter'lline S t  I t  Sl leCIIrtllble to lftJIUt stlltl 
.,..oo.ora Into th'l .1\011 l� 1111no1•.n or •ra prior to m ,  The q•1•oUon hwr• 
ro•llY h vh'lthllr or not th• ACID INlllti'ICid l nt•�•tton Clllusea UMa�IIJ!Iobl" 
atll '·" yact"'r �l'l'lll'l tnr descant •bcrta It the ntate yaetora nl'f' loolded 
too "u:J.y, l!llrl.Y lootdins, of aoun .. , ia 4el1ftbll to reduce crew 
activity Juet before POI ,  
All of th!e Allf! J••·• v !  11 boo •H...S to tiM Lunar Surteca M! ulon Techn1�ueo 
Ooclllll"nto l t h l nl!  I t ' �  th<t lo t t  ehUnllo We vtll r.v.ev th'l vholtt nubJect 
or lu""r •urt,ce • c t l ¥ 1 ty llftt ..,..11 em then oan tonet lt • % hope . 

d � � .Q��J,., .. l-� 11 .  T1n:1ell, Jr. �, ' "  

PA : HWT1nd•ll, Jr, : � �  
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Fin t '!'llo Boun on ttl� X.U.r Bur!'� co 
At�r Toueb<I•IOoft IM Fint StiJ' Dee1110D 

1. PGIC'l soe• to p/58 
K .  4 , ?  + 1'1,()(.() LuMr Surf�ce th g  to rtt'lft a• !JEltl\ &It' t�raiDate 

"'ft�;..."1! g 

c b,(){) + 10,000 lnl t l , ll '� rcr ls�nt. - ·  

1; l : • 1 - ,  ·Y-, ' '· , -, :' �Tl'!" !'#O· t: � r  .. : !a t !'!  
. 

1 .  �it�y tur t\,"C) t-u1urf'i k� l :f ' i)n 

"· Crnv r-tr\O'J � to M:C II! 1d.:"!>:ot!�! ··� 'lll-! nr 1 � . _; 

l� . 4 

' 
.. --· 

:� . 
- ; . 



� . .  4•l< · • 30,1)01} Allp:n to PGl'CS 

4•YJ + l:),OC() Ini tial1ze for Aoeent 
v�rl ry 1.10 !c. �¥)()('�)()� [A"c:,.nt ,..,.,....) 
F.x 1 t lwlar CDT'Il' a'>tl ••·1t.:� .\US to •err" I ...,.,.....,P """tel 
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Memorandum 
See list 11ttllebed 

IIASA lllaned Spac:eentt Center 
DATa: April II ,  1969 

69·PA·T-5kA 

J1110M PA/Cbiet, Apollo Data P!'iortty CoordlnaHon 

�Ua)KT: IlLS Detel'lllna tion 

• 

• 

l 
-

OD April 2 ve had a Mi ss ion �hniques me<!tlllf! to dlscuo• nov we 
should t�ndle tne determination or tne LM'a posi tion on the lunar 
surface (!UB).  Speciri C!I l.ly, ve ,....,re concerned vith hov to deter

mine ita values and, sfter imp>Oted nlu�s are determined, "hen they 
should be loaded into the SP"ee"""tt eomputer, One obvious conclu
sion, i r  11nything c�n be �lled obYi�Js coming rrcm this d iscussion, 
1s that ve have 1111ny I!XC!!llent d:lta I'Ollrees tor dewrmining RI.B ,  eacb 
or wbicb 1s estil!lll ted to be or a <;'.11!11 ty !lllcb better than we need to 
support the operation. 

"RRS" is actually tne LM position v-eetor on the luDOr s•Jrtace consiat
lllf! of tbl"ee components . It i s  mon fi xed • that 18,  rotates with 
the moon • and is simply the latitude, lOilf!itude , and radial distance 
or the LM trom the moon's center. 

P!'ior to l.andillf! i t  is  nec .. ss>�r:r to establi sh the va.lues of RI.B to be 
used in Descent �!lrgetlng. For th.- first lumr l.andillf!, vhere the F 
mission vill have thoroughly surveyed the landing s i te, the consensus 
1s  that we ;;hould use the RI.B detemlned on the F mission and only uae 
in•fiight mission a me11aurements u a sya tem check Bimilsr to the 
hOrizon check llllde before retrofi re ,  For landlnga at a1tea which have 
not been surveyed previoualy, the IlLS alSt be determined in real ti.u 
bssed on the Ml!'N/sextant tracking done pre·DOI . The ltlth Physics 
Branch {MPB) or MPAD proposes that this be handled in the rollovlllf! 
""'7 snd l think everyone f!Mlly sgreed it ""'s logiesl, !It lesst pend
ing results or tbe. F mis s ion : 

a . 'I'h" CSM/LM stat" ve<!tors v l ll  be a ao-eslled Jinl!le pau M!P'K 
aollltlon baaed tolely on ds �  ob tll tned durllll't the sextnnt t!'!Oeking 
p!lllo OJ'1enf,jlt1on Of the orb! tal plaM or thll SOlution w111 be COn• 
atni1Ded b;r the pre·LOI plane plus eont1nrd ll!neuY@ra. (In filet, Ml'!l 
ptopceed thllt we ure this t""hn1que thl'ougbout lunar orbit trom LOI 
through 'l'!I. Data Select and MPB people 1111..-e the talk or eotahlishing 
tbe technique tor lllbni to:M.Ilf! re'i' b;r l'e'i' lingle Pll•• IOlutiono vi th the 
orbital plane uueonstrained to eonti!'ll thllt the pre·LOI 'l!llue falla 
wttbin the ocatter or theae detemlll!ltioM and of eatabl1sh1ng the 
lillita "t!QOftd vbieh the:r wuld abandon the pre-LOI plane or1eratat1on. ) 



b. IJa'Ying eat>tbl l s lled th<o cnt st>tte -.eetor as deseribed in "a, "  
the sextant tncking cho ta  i s  ghen fUll veight in the deterllilllltlon 
ot JIU!. 'nltlt is, the lttndll'lfl si t.. loe!tion v ! U  be based entirel,y 
on tile sutant chlt>t determlnnt1on � it• posi tion relati"" to tbfo CSIC 
stat.. 'ftl!tor. aat I would liltr to 1 tel"!lte thllt this JIU! det.el'll!lllltloa 
is onl,y used 11s a oyatem eheek ror " '-u�)'!d site sueh '18 plul!lled on 
tile nolllnal m:!as!on. 

Af'ter landing ve h'lve f'i"" p:ood dftta •OUre<'B ror d·ltenuulug T.lrious 
eompoMnte of' JIU! ,  (MPB hn e  tt�a too•lt o r  e•tobllshing their relative 
aeeunQ. ) We have decided to pat ort f'lfi:UJ"i!'lfl out hOv we ''ill aetuall,y 
use them In real t llll!! unt ll !lf't"r th<' p llission e tnce 1t h &ntieipated 
that it 11111 impact our choice tr!!a Diow:�. 'l't.:: w.rious dP ta sources 
are ss f'ollovc : 

" •  The crev obter."'tions '!l!ldto durin, deoeent snd after landing 
rete.,..,nc<!d to onbo11rd 1111ps - This h 8 1111'1¥ a metter or the erev 
tnrormtng the ground or vile...., they think they land<!d in tel'IM of' 
longi tude And lati tude baoed Oft th.,ir Y'susl observations. In 11ddition to ....,laying latibde snd l.ortg1tude , th<o7 sbould also expre�s 11n opinion 
or hOv certain they " "' sbout � .... they are. 

b .  The nosi• tc.n b detend!'IO!d by u�e or st>tr obserwtior.£ snd the 
pT'\vHy vectOr <bot" ol:•., l11<•d dur:n.o; the first :tKJ 11lignments on the 
luMr <TUrf't<>'!• This J11 tlt vill '- �ued both onboolrd the space

CMft and at M1 o s lon Control center. : t 1s 111.80 onl,y e!OJIBbl,. or 
deterlllin!ng l.ll tt tude Rrll longitlld<! • not rndius, 

e. The Le<Jr povel"'d fl!l;ht proe<'s.or vhlrh ucea JIEF!I dop�l"'r 
dnt.Jo dur l n.c  woe,.nt t o  ext""eted to h!Ove out�tandi� nceurney 1n deter

llling th,. rmfl!!t' tn LM ronltlon trom FDI to touchclo.m, provld"'d ve do 

oot e!ICC•Inter suat.. 1ned p<':iodR of dn t!l  dropout, 'lbe prob lem in 
d"'termlnlng LM po"1tion on tile luMr surf'!lee vith this dsts, of eoune, 
depends on th"' aceul"lcy of' our luvlvledgt' ot th" 1M position at PDI �..o 
vhieh ve vill 11dd tt.e position change -surec� by X.....r. A.,eordlng to 
MPB it is poss!blo; tc o�tain " yery aceunot<! eat1111!lte of 1M position at 
POI u11 l'ng a lllPK ohort sre soluti<.>n vith tbe ot'bi tel plane constrained 
u discussed pre'l't.Oioa]J, (They emphao�ized, hovne!', that the short 
�rc eolutlon is o� seeuratc in the det'!1'11l1118t1on or pod tion - not 
YP.loei�y • and vould only be obte1Md during post-1and11lt! proceulng 
of' traelting doots obteined on t� 1M bet,...,:s AOO and PDI. )  RLS tl\en is tllwld b7 derermlning the UC post tion at PDI a sing the short arc 
.,.lution and mnually adding to i t  the ehllnge in lstltude, longitude ,  
and !llti tud e  " "  ll!llsu.'"ed b7 the Le!lr Processor :1ur1nt! powuJed descent. 
!fOte thllt this yields all tllrefo c.cnaponents or RLS. 

• 

• 

• 



• 

• 

• 

4. PlliK:s tel.....,try da ta  l!lly be used in a a1111lar .,,_r to the 
:r-r �eaor. 'lblt is , b;r taking the PlliK:s eetl111te or podtion at 
PDI aDd at lallding we are sble to deterlline its ..,.IIUJ"eeEDt or ehsnge 
in latitude aDd lOngitude duriDg deseent . 'l'he:J llll:J also be added to 
tbe abort are solutioD described abcm! to get rttll . It h to be 
a.pbaeized, boweYer, thbt PGitCS """"P+.a""" or lallding radar deetro;r� 
the eapabill t:r or deter111D1ng the ebaD«e 111 altitude •• ..,.sured b;r 
the PlliK:s . 

· e. we ea11 do the sallie thiq vitb the ACII! sta te veetore as 
described tor the PaNeS ,  Allftill, a lll<'e altitude updates are eurrentl;r 
plallll'!«l during de.seent, onl;r lat! tude all<i lOr.gitude ean be obtained. 

'l'he qut'stion nov 1< vhieh "r t� .e �ourees do • ..,. uset 

a, For I!Ul redlus our pt"efel'ftd .iO'.Il'<'"> is  the pre•nigbt 
deterlli'led va lue 1f ve lalld at ,. 1ru1 ,.,,.,.,. site, It not 11 surn)'e<! 
dte, "" would either use the radiv �etenalne«l by the !fl:Fif/aextant 
obaer-.atioD obtained pre-DOl or trcll t"" :r-r Proeessor plus shOrt 
are solutions . These tvo sources are c.unentl;r estl111ted to be 
rcughl:J equl wlent • 

b. � lat1 tude and longl tude all or the s()Ul'(!es noted above 
(i,e., �v/a��p, AOT/g, Le!lr, PG!C3 ,  elld A�) are all cons idered 
eompetitlre IUid tn..tr priority ast await F experieDCe. It shotlld 
be noted that Le!lr, l?Cl'K:S, aDd Aa; are not CO!IIPletel:r indepelldent 
in that tbe:r are all initialized :!'rom t'le sa""' sour.:e. 

Fllgbt Dynalllics, Data Select, and MPB people were ginn the tacit 
or establish1np; tbe preei se teehn1que tar otta lntng the Leotr, PGIC3 ,  
11 Jid  A OB  aolutlolll! tor RIL lati tude " nd  10ng1 tude, 'lble , • not OOM• 
th!.Dg that taUs autol!lltl ""'lly out rt the R'1'CC but v1U require a 
conoiderable aiiiJuDt of l!llnipula tion of IIIII:J different state rectors 
stored in it and a buneb or mr•:u•l {simple) CO!IIPUtations . 

You viU note tbBt all or thf' sboYe data sourees are availal-le within 
an boar atter lalldtng and, as far u ve are concerned, shotlld prortde 
aU or the «lata ever needed t.o eerry out tile operation. However, ve 
haft eurrentl:r planned to o't.tail• rertde�e ra4111' enos eextallt treelting 
tit eaeb apeeec:rart by the other, both tvo hotlrs etter too�ehdoV"l 11nd 
two boars be:tore lift-orr. :!lased on our dbeusatone at this time, the 
eonaensus ia that this treelling ts b;r no -ns lllnclator;r. In porttcular, 
it rendenous radar traeJting b;r the 11! beeomea eYeD slightly problelatic, 
1t ean Nlil:r be 4J oppe«l. For example. 1:!' 1 t confliets vi tb othf'r erev 
acthi ty, uses too mch LM power, prelellts therllll probleiiiB, or vean 
aut tbe ft!ldenous radar we ean <'lilllinate it t'rolll tile tilll!!line . Ot 
eouJ'H, if' 111 reel tilll! our other «la ta  aouree1 pt IIDOdled up in sa. 

"""l � - :-.. 

3 
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....,., U -ht bne to be 11ddrl beek in 11t tbllt tie. In f11ct, I abould 
e.pbllaize tbllt - aft  not piopod��g tbllt it be 41opposd trola tte tt.Une, 
but :ratber tbllt 1 t eculd be <hopfE'l tt neeesss:ry - ao t.MD the sa:tant 
tnekinc ror tbllt 111tter, altbough no "'"- ror lbvppillg tt oeeurred 
to ua, 

·-' 
In BUBBr71 we hne 111ny exeellent detlt Bouret'S tor RrB dete•-.tnattoa, 
Hov ve will WJe th<'lll wi ll  be est.Jblislwcl a.�r the � m aston, Rellde:non 
radar t:raekt��g b)' the Uo! on the lunar BU!'f'>tee 11 110 lonser a reqQlre•nt. 
And, a eouple or nev lllFII filet• are till! t a •he!'t arct solution :yields a 
� pollitloa Yeetor 11nd 1t h prl7pCned that the pra-toi dltte!'llinood 
orb! tal plane plus eonf'il'IDI'd mneuYers be u�ed t!U'Oughout � lum:r 
orbit .. etlvity. 

PA :lMiad�tU, Jr. :js 
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Memorandunt 
See ltat belov 

1't:.llc 1T• "::1--, ! o:� ,,U 4 f'  n • ' } ' o ... n '! · � t ·t". , · .. , --. ; = �'""' t.� t-r :. �: , _ : - ,tnr 
Ja' 't  vhl,-!h I rerJJt"'.k,t- r rt_,::,. r. · L·•� :i �·.r · t.'.. t} .1t:- .v·· :, t i·.1· •Jr. t - :  • <\t'--or •. O(�t!nt·c .  In rs.d.U U < n  t.u r''- r.'! ' �  . . : : r c· 
;:P� "l� !;;Gt;C GOI' t, Of l �,....ttr"'l'": � QQ 0 !'  ... •• 
Yhi..!D yvu mi ght. ftnd :! ttttor�s t i n  ... � 

r• ·- �'4"J1U 1 .IJ l.!'l 1�, . .  ,. t • _, "! ,  • !" .. _;:,· 
� ' -- R"·>� n� c 'l  �- h th. t- :-- _.� .ir:�'-

lt'.ttr.t flt1' itJ:Jt l•au.r 1 nt!-n ; �  1 n  ,.._ . _  
t l  ':"! ,,� .  Th1G 1t·..,l-:  >: - :  4 �··· :f· ,,.. 

too • 

·· , •  r.•. C f  _:.. � · · � • · _• .--1.ll t �1hor · ·1n 
"' - �- • : . �v .r :: !:::r..:'. ::� -: :  r • . . "!' r: ; .�!�. 

b. !):j tt�I'"!'\"J a  L! � n  una�e"'!r-· ,. r l p  -.·.:--t)r� :- .. _. . ,. .  : c'� '" ""' · .-�  !-*), · 
1 !'  PDl «rt=: deUiycf'! '-'..-� . .  rev l r.  !'""' · • �  t . � .  

" ·  �h!rmi l'll t;ov th� f1 1 ,..� '  · :"'c rr' l .l<'l· .::: 1:-.'.�;,"" t t  ri� c _· ,  · - .-. . .  Pt. t.o 
!J:-o-�ly tr.�"' n l t l t:41h� b i !.t s  up..h t;t! 1 o U,•: : 4"-<t r  ?rt�v'· ! !H l" !':i,j-; l•·y Gi.' '7 ''!: . 
t1 . In H_•·r., .,�,. wy to t.n�t< � :l t.t'l '1 "�•"1Un': tt·e iU .cwti l\Ulftt" w .r-'"•l · •  r-; 'top•:•7 
:":l)o'<ti f ! ca l l y, r:n<l Ol<t rl"l'l!l til� 11\'•l'� l tof: J"'Ot>le \o: .. t , ..,, eltul' ; <·1<lV• lot 
tor trw l.Ain<llna 1 1 tea, 

b. .Dett:rt't1 n--� tht• c-rtfl!ct u �· :·-=-- n- - : .... -r.i!r.ron . r..at L..:.n 0.1 .. c fiA ��; 
soui'C'ef when UJX{11t1� the Len 'ilt:t\l.l.o !'n:,a 1'011<:1'! .  

' 
• .  Ell tt. t tt dtf tt tt•t"hn1 .. l :e r,,r- •..t'lr. f.S n,r ttnc. · ��t! tv tii"J nt n nuc•�i1t-". 

b!l.!ey ol! llw L0C lJC �t.,te Vt'Ct<.l' pr� -i iJl , HIIO, , J"<!aOIIr.llll •-1 I i" • c t  l<m • 
ttwt 1 ,. ,  un4er wtAt �,-.·,,Jl:iltton.n tt:�y unro .. d !lbt'\r..,,. . t.rp(!t1'-e-- ttA -��t :l he .,,. ,..,.,l", 
1tdvise cn-ev or larse Ail, or vhft t ;  

b .  'l'b<!re 1 1  ,.. Pr..I a ttl t•>'il' >our.� cneelt fatM· a t  'f.IQ - :< "'�r..;•.-.� • 
.- J'Erf�r.ct"W\ to tt\lr- bort2.on. Dl! � nr:J  ! �<" ·  W-1 ae-c�l"att:b _,. : fl"'11 wf .  � _._,n •r. !H�--

1rlJY be e::ta. bl1atnd ftOti. th\1& 1r lt 1 �  r..e:\.·��'-"1"1 t;·· nt .. l� ttr:: - ":i- ;/t "! �' ·-
�l t llllli . AL.r., ue('l'ta ln H thll ��.n will intel'ft'W wu:, t , � ,  '·�' t • 
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..._ . ... ... t�- , �  .:'ct!ll: wt·r t._) · oni tor the PGUCS '�'A dct·���!ie !"tt!.lure 
, ._ ""# . ? � .-"!64 ;.ret;ru:. c!'.ar:,..-e t o  t.l..�e•u- vuen 1 t �hot1ld. have ty u� t n.g  the 
Y, 'l. !I Xl'Y H o c'b) ' ;  T V<:o: l1 l!t:e �o "rid i:.'>Y" Jl!;; to eall Uf Tc;.'�• 
Als�. e-�tabiif:.,._ .. �at C'·j;..!'":"'.tr.; •.;f l!c t i nu tt.+- ere-. should t..11tt. i �  they :.�� 1'! 
t;,o �t. t!Y �rr�� : ct,!:�: .. --: . 
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----... 
!lur1ft6 our Jloreb �T �r SUJ'fa� Jl: u lOft �1qaea -t1116 I 
thlnlt ve tta� 1ettled hov ve t!1inlt the I'GII!:S �!ICNld 'be �ted. 
!fov aey tiJies haft I nld tlltt 'bef'Oftt 'ftlh - ll to bnladc:aat ( ' a rev DI!V lte. ttnt llirht 'be ot pDE>I"''l lat•f"'ut. 

�- -) 
MIT has J"'!C@ntly 111de a s1g111t1eant eM..,.. ln the I'OIICS lu�W�r lltl!'hee 
B11gmnent prograa (P.i7).  'I'IIe7 M'r! ..M�i • aev alteJ'Jatlft @Oftl"ll1116 
t� orientation tc. vbteh t� 00 ea!l 'be ·�· Spee1t1ea�, 'betore 
thls ebllnge then� wn onl,y tw alt.o""'t!,..• - a •preteued• aUgn
�nt assoeiated vttb litt-on' tinr ecll!!pl� b)' the LOC and all align• 
�nt to a RDSJMIT upllnlted � the Je..;!'l.oa Control. Center. '1'bf 
_III"V l!llb'J'!Witift preYidea the eapabiUty or an allglllllent. to tbe stored 
RDS,_T • that b, the '"� liDSIWl' t<> ""t.-b t� IJ11 wa aligned 
the last tla. Tbh progn!lll ebolft€" si¢t1eaatlJ' •111Pllt1ea ere¥ 
proeeiures and sinee 1 t will 'be used !!e'9e!"!ll ttiiK duriq the lmar 
stay :y011 should 'be a-re ot it. 

We bllw t1Ml.l,y eouwexged on th., �qu�nce or �T optiOIII to 'be used 
on t.he lwlar I!'Ul'faee. They !1ft cleseri'bed tn eonaldet'abla cletall 1D 
ti'le attaetm.nt. Briet']J t� sequ.,nee 11: 

a. A gn�Yity aUs-nt (Oi>tiOD 1) to detere• the 41reet101l ot 
the gntYi ty wetor. 

b. J.n ArTr star 11li�t (Option 2) to eatabUsb an 11Ml'tial 
nterenee vbleb ean 'be used vitb the gntYity wetor to aeter.tne the 
LM' 3 position Oft tn.. luar IUl'tllee. This aligaw;nt wiU al.ao proride 
" dr1tt ehecfll: on tbe .DI1 at nee the pre-DOI Aur atar au..-nt. 

e. A gntYity aD! etar sllsn-nt (Optioa 3) 111 J•.e)J8fttioa tor 
lltt-oft' at the etld or tw boura otay, tt U.t 11 _.88!'7, and to 
:lnltiallze tbe systelll �or a sustained 00 olritt ebeelt. 

cS. 'l'\10 OptiOD 3'• 111 tbe .-taol aseeat -t4ows. '1'bf ttnt, 
vhieh COIIPletH the clritt cheek, alae e.,ts 1lJI the �- tor the 
rendenoa� l'llder tt'l!lelliq ot the -tid .,.,..,a two bOiln betbse tile 
litt-on'. 'l'bl! •eeond .suppox tot tbe Aae"nt 1taeU' • 



:!'bid ""qu<eaee not on� prvylcles ell ot trw cia te IIH4ed to eupport the 

aetllftl open tion bat nlso exerelses aU ot the optlona which •l<es the 
,.nn�rs happy. The COIUI.,r..sus ,...s tbltt "" hol..e tri.aed thin aeth1ty 
Just about to " llin1Bllll "nd it should l>e tll1r� M�)' to tnelucl" in tile 
erev u .. lill"'. 
l'llgh� Dynamie�· nt.,t�t eontroll""" .....re rooqu .. e-...1 to •el�tet th" �tsrs 
to be u.�ed tor th" lum r rorraee 11U.-t on trw 1111111111111 a aie� ton 
e� r.�D �· po�2!b1e. 
It ;o our w..;crc. �-llft<l ' nP. ond r-,..-ndlo t lon th" t the lM1 will r..1110 ln 
l"""CI"!d up throughuut t,.. lun·•r st•y. ""' �ho<'U el!lf>hll 8 1'-e thn t I t  
1� otlro ne'"'"nry t" ot  the UJC J'<!llm i ll  pcr,..t"M u r  ee i n  Ordl'r to 1110 11'1• 
't, ! n  r.rro eot!IP"nrllt ton l n  p,,. llt1 " " �ll • •  to p'O'fi•i� th" dO'olnlinlt 
i.� t" eor.Unuounly to tn" Mtn.• !on Con'"'l c�r:·Pr, Aprarentl.y tnrre 

\nit �  SuiiE' nneertrt inty tt�;uf: th!s . 
After eon5 1 -leMbl� d!:-cu:::-!!: i"n t t  "J1·-': .:!e:! L.i� �It"� our t>est eour!';e or 

U l" �  ton lo tCI uprl•te both the LM ro• l tif'll Oil t'l! l.unllr 51U'faee (RU') 
•n-1  co,....n· i ..o-lule s h t c  """tor ln ��c U:C :!ur� "!': t� first t wo  hours 
on "t�.,.. lun<-tr ·�,.trr� et"� to supro.a:t JJn ,..��nt '! �  � � �  t1•, if 1 t 1� 

-

• 

r.· ·c·'-'""r-' •  ThP PLf, will h• b-.:1"<1 Cln �- .\Or a l � r,_nt �nd �v!ty • v�··•ot' h h  " " vell � •  Cl"'IJ ObFerM t ! On:: dm'!r.;- ':h" l!o nd l l'lll end P"I'MpP 
on d:qt.., t� th��,:l r-rior to :xrr . (Th.� ex!!=t r.rr..ne'!' 1n vhlc:t t� Ml�!: lon 
Control Ct!:"n• .... r -.... ! 11 rtr- th ! =:- .._1ob is �h"" ��l::)�et of "  �etinP. next �'!k.)  
1'h'" C�M c t.11 t.•· v�c �nr ·• 1 11 b.,. th., te e �  JC T.'I  e•ti,.. U. 1t th" tllk' or thl! 
U!'l"lt•·· Th :  • ! • ell�� 1n ob•tioua c:ho1"'" JOU ,-ur t vom!!!r hov we �m �t<'d 
o-tr t � �-: . �· · er:l:f f Otn•- '.: ... -_..r� ron��·-t v t • h  -.Mfll: ,....�tnr !!Ut'e th'tt 

l h· ·  l\Li1 n n l  r:·:-t v··�·ou -.r•· �o!IIJ''I t il•l" •noo�Th w 11Upport �r,e<·nt 1"\l l·l .. nc" 
, .  ' hr <' n l  or ' '· ·" hcnt � ·".V• W" r .... l thot t t h l r  teehn l qu,. vtll 'P!'Obllhly 
: rov ' de th • , · ••' '"" !lllt:V 'J•o n t  ttl l'•·�on.c t I'll' 1(�r ol•tl! ln!ng F 11i a c. l on 
··xPf'ri;.nC"r". 

In •-1 1 1  t!nn •,� ·n� ::n • •  ::�1�c� 't-uc l M n n  not�1 �hOw ftl><!U� bov w er.•Abllrn 
nw, "" ., ,... "1 .., • �h"<1u1! n,· ., ""'"'. l r. ,· -�c ! r k•ll,y to 1 t r. t"l�" tn" AGr. 
or--t•f"t •_ t "n. nr. • t-J.-. t'Jfl.!tr f!tJ.rr" ,.." n·--:c-� ..,,....'k ,  A !"t."f' 1111!0JI'J)QI"t.t1n,... ttyot 
,... ,.: · c o� • ..,,.ft "'"!I n�· t n �  t �·' :�t �,lllrt-����nl'l'MI Dcle'Jlll'!nt ror 
!Af,.., r Sur� · - O;"'M' !l'n, .,., vtll l"'"ti"'" -tnd f1 Mll)' J111blhh th�t <ii)('U. 
""'"t. , c-ou;l<: or ••. ·<·· l..t..-r. HOf"'!'lllly , •t thn� til!lll thi& llliulon 
r�r� ��e l i  •e r� ! rly �ll clo·�cl ou � .  4�.��-· '-

lfovotl"' w. '1'1rrlllll,�" · 

' 

• 



• 

• 

•· Opttoa 1 to REJ',Jt« '1' to ot>taia the « net02' 

Do DOt torque th., 00 • :speeltteelly, t¥ e:rev ahould rve;rcl., (V3� wt or tll<t �1"08ft• et tile 'W061193 torqulq allgle display 
b. Option 2* to REPSJMIT • to obtottn 00 vif't Iince P"•t<li alip• 

.rnt. 01�11 the g ftCtot" of' Option l tbh supplies all tiata 
:requ!t"'I!<S tor UC podttoe dP�.-ns!MHQn Oil the lunar ourtaee 
'both onboal-4 ftnd st ttor Mtsoir>ll <:ot>trol. Canter. 

c: .  Updat• RUI and CSM otate .,...,� 111 tile LtX: blaed on �st 
aoure<!e o:r <!at" aYSil!tblO! • DD et�t la M4e to !lllkO! these 
"eonstaUnt." 

II .  Touell<lovn plus lt hr to Pf'O!JI!tl""' tor RR melt or .1. .  :t-ort �otter 
t'J rst CSK �Y • 

Opt,;on 3* to laJid1118 s i  � • u.si.ag ut'hted 111't-oN' tile!! i'l'oe 
the Mission Colltrol CO!IIter. 

s .  !:bring lwla r  ata:r (!tbout 15' lloiJ:nJ <!unttio:..) .,nitcn' CW "1181811 
eoatl-.a:l;r at tiM> Jll1 .. 1ou Coll�l CeJJtM'. 

Opticm 3* to !IEPSliM\'1' to obtai n  ch'irt alld to alip f'or 1!!1 traeltiq, 
1. IJild8te' CSJI stator 1"!etor in LGC. O,Otloml apdate ot RIS. 
8. titt.-o:N' • •5 111nutee 

0pt1011 � to la11111118 site .!'bJ' A•e.llt. 

*(a) h atte.��>t at QJ>tioa 2 f'a1h � ll'taft a:r'e DOt ndb1a, 
replael! _,til Optioa 3 a.�laor - or Mrtb 1f )'IDtlai'b1a. 

(b) lt attapte at O,.t.lon 3 ran (eftft .S.tll laa or nl"t!J) ft'Plaee 
'ttb Opttoa 1'•• 
�: tiMet II!PSlMIT t'l.Rg boofl>:re 16 a11ore U' ua 1118 ()J>t10fl 1 

to eltw:llllltte d1'1:f't e�t 09'1!1' W& lwla:r ate7 • 



• • 
APOLLO DATA PRIORITY COORDINATION 

AS OF 

SUBJECT OF MEETING 31 

G Aoeellt ltlni tort n��: • 

G �seent Holli torln,g • 

G Lunar Slll'!aee-RIS Detenoi lot! 

� (l tllllllr Slll'!aee-AGS 0Dent1 Ins 
G Lumr SUJ'f'&ee Revt .. v 

SPECIAL MEETINGS 

� Meeting begins at. 9:00 s .m. 

� Meeting beg1Da at 1:00 p.m. 

- ,  ... .. .... ... Ill 

MEETING SCHEDULE 

ltlreh 27, 1')6<) 

69-PA-T-50A 

AP!l!L 

"� 8 9 10 11 14 15 16 11 18 21 1 :?:;  2 24 2' 

� n ... 
... ll 

: 

* G Aoeent in Room 378, Building 4 
G D!!seent in Room 378, Building 4 Oil 3/"/69 
G Descent In Room :?61, Building 4 Oil 3/9/69 

�� 
110\lllrd w. Tilldall, Jr. 

• 
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.... . " . .._ 
. .. . ..  -.. . . ... 

Memorandum 
�ft: *rc4 12, 1SS9 

69-PA-T-45}. 

.·�c . , rr;>u:.� c!' "' p.>. ; . . . .t -=cr'J!"··. :. ·. : .": �.�- ct IIIJ p�vi.ou .. n<"'te s ,  'Ihr.r-� 
Glt�on . r.d c;.-,o,·z� CL·.rr:r �k,-: : c : , • .  ., t  ! t  'WllUlA telte � pNVide 
autc.,., ·. : e  P(.liCS '··•r,..,�i!U! r<.ot' LH � .. ��" 5 t  tnitis t1on of �red, 
Je. ,.,-�:t (1":1 ) .  '4!' " .: found tc"' ""�"''- -�:t7 al.nol(!y uiota i n  the 
LUMI:'iAR!' pro�!'l. IfO'V 1 3 tn'l � tcr �•t! 

Th'!' fj itu.'i t : c n : 'll:".. ·l � :,.:-·.:.s·.; !. r · - - ·. --..:. :-. : ·l� r�cl for atort !.s re�ot:·;.i�¥_ :! 
ntt�r DOI and bt"'!l..rc P:'·I or: _j; -_._::.:-.:!:" :.1::.i! r-;;r t11 'lsi on. The i:ie9.l proce
jurc, or COU!"Je ,  j � �Q!' ":�.-=- �'t !..: :"';:.?:_( � l"'!neu.'ft':..· a-:. nro.::t ?DI t � ::!f"  
li !'li � h  will Sf!� t:.p � n("')r.in.'l l �� : -··::�""':'-... ..z �;!.lenee vith CS! }- 1�v :.ater. 
:'h ! .-: i 3  '!'7.�ctly "Wi'la� t::e DR:; an.i A r-.  �:::c;rt p:'<'>f.:r!!DS (PTO nnd P7l )  de 
�ut<omtieall,y, lm� tt ...,.a thc••·'h' •.c.� ,.,. :;;rog!"llma could onl;r bo! 1Fei 1r 
po••oO'l"":'j J�se-?nt \IS� etctlutliJ" t::t.e:r-te: 3!'.."! ve eertc tnl,y didn ' �  var.t t.o 
:1t8!"t pov-:�� dl:"seer:.t ... 11 �t...�:ie rm� 11� t� abort c:rtrte!.i.·rer 
rru � �  r� ;.c :.: : �Je. n-.-� � voul.i !IB'ff- �.._ �ee3£!U"'Y to exeeu.te a larg� 
"l t � !. tu ie ��tr."'e ,,.hile !.hru::; t i "'� ·  ! :  t:-""ns out tha �  the erev !!It)' ol'tll ir. 
antom t ic tnr �tin, for �n s'tf)!"'t � .. '!"..:�r by �d!.ne into 'the d,.,cen"' .. 
protlf"'"' (P'i1 ) ,1·::� � •  :r inte"·' ! !!.-: -:u la"A ,  except thllt ne I!'LISt l:lllllt•r1"r 
til<> s pn c,cnl't mnuall,y into t�.e pc s ; gr-'ie atort 4ireet1on prior to PDl 
tll!lf!. !I"' •ctuall;; s terts th� !JPS boJn ln J'63 'INt IInce J'6) cion 1!0 .. 
stArt :lec� .. nt >!Uhbnce untU til" •ro4!'! ne is throttled UJ>, it v!U �u·o
.. tl.,.ll,)· mlntftin t""' •Oor. <tttl �· .. d<> t� c:rev llaJ ea�blhhed. After 
cchi.,Yifl;! �!'l.-:lne "'·"'t>� l ! t;r a t  '\l>0'1t :'IG plus tift •eeonde, tM et"!v 
enr. Jll'f'SB the .\l:<>rt tuttcn -,.hl�h will au•..aa�t1eaJ.l,y eaU up thl! �PS Abcl"t 
prc,.cnoro (PTO )  • ..,· eor.:pute tile obcrt .ll'l�.ll'ft' tara-te , �1atel7 tbrott� 
up to t\lU thrust, "nd eontrol tM bun>. 

'l'bic oerta!nly ...,.,._, like 8 stro.i��t.!'ol'Wll"d �. COIII;ll,.tel,y "'oft• 
st�ter:t vith stan:iard des,ent procedures, and ebort• ia!lr<iiateq art-or 
m .  I tt:!nk -.... sho•lld establish th.Os u our Jll"iarT abort taehllique 
tor thL mi s o 1cn period. 
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J.Y!emorandum 
5,.., . .  Ust attae!led 

IIASA lloDned 51"'eeel"111"t Center 

Do\ft: lloreh. 14, 1969 
69-PA-f-'lloA 

.'\c I !illd'"r�t-lnd t t ,  thf-1"" M "  .,....,. � eeo 1,... or ftqllll'<'.,.nt to Mve the 
.... T...,'h ! l i ty of eurd v l r1� ., c�.,-n ... r ...... nt". !"tt 1lur- -.t '8:n)' tJm in the- l'tnar 
. •.lur.. A1"t.,r C '  .• i t  �ft: dec : !e ; • - i:""P th� Ull powerood up th.n:>\ll!h· 

� · • •  '\ll lutlBr mJ.•"1on� ev,.n �·.-.· · ·''" H &!rtt be at th .. -t Of haYing tlte 
v • .&Ul' eeyos. \(0\f<!v• r ,  \OCO!"! l •  � �" ., ,.,..,..nt aMj.yoh b7 MPAD'• OUi<!anee 
" ""  P.,�c.,.,.nce a.-.. n.,h (P. c . .... 1::.e, 10. seott, "of! 0. A .  Belson ) ,  thea<! 
t-o chartcterl�t1e� 'H"'! not tr. :��·.��1,.-. Sinee tht.a 1a quite different 
"'re'!l vhftt I h.�ve he6rJ in t he  '!"'St, I �·-�t 7"1 Bll!llt t1nd it !nterestiftl!, 
too. 

Aceord!nJJ! to 9•"!lr!le , Sco�t,. �n:! N"!Lo-oc.� !-:. h: ;oseil1le to opente vlth. tbfo 
pl.1:ttoM powe�d up e:nr! ev-:a ; f  or.e ta� "!"ts!l..s ss l!l t-.e as 'lXI, the-re i s  
c � ; n  e::ou?h hydro•e" l•ft. i n  �::- c·��.,. •.alll< to 'PJ")'f�de a tour dey ret-tm• 
•.o-eRrt.tt in a pover..-i-do,.n stat". (!f7'-"'<>'!"n is the MOot eri t1""l consus
���le . )  '!'he pow�!red..-Jo.._.n s""...3. tt still prQY!des tor eonlllll\i� tiooa ; essent1sll.7' 
i t  con dot� o!' j•1st t-'ll<.!�,r �tle .cu : !•r>::� s)'lltell and OM tu.,l �ll orr the 
ltr� l!l!'ld ... urr- �ng off non-t- 1s«}r. � : "l !  I!"T-4iJI!W'nt • 

.PA :mrt'tndHl l ,  .!r. :Js 
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• Memorandum 
: s- lt..t attaehed 

,. -- -=..-· 
fiiOil : PA/Ct.t,r, Apollo Illite Priortt;r Coo!1"1tmt1011 

. IWIA  Mlnned Sptoecntt centn 

IMU: Mlreb T, 1� 

69-HI-1'..1!2A 

ICIII.JIECT: 0 Wl!llr SUrt'!tct> a tuft io 8 t.1ll !11e0111pletc 

• 

• 
L""t • �/·� 

On Y,bnm,-.1 27 we held a Mha!on 1\>(,hnt quu -ti"f!; whleh I th11Jght wee 
;>Oln�; t.r· ntmply od l  t the "f1Mr orer•!on Of the wlllr Bllrt'ltee Document 
prior to ito  ""loaoe. '1'0 1111 chlt..rtr• ve <lioevnl'ed that there an at 
le�nt t<o �reea n•tuirill!' nzeh D> !'<'  thou;;ht anr:l aDalysll. We will 
rrohAh'-,: �t a!!'lln to resol...,. thet� d:uo!ng the laet week or J.tlreh. The 
rel�s<e Of the M1se !on 'l"'Chni'l\U!S �nt vill he"" to be delll;yed 
"..!COrd 1 n�l.y. 

Before <ldving into toese lll!l JOr i � ,  t""re !l!'e !I coupl" of other \. thlnl't£ 1 ··'OUld like to men�.on. Tl>e i"irst my e""ra trivial. It deals 
wl�h term.!nol()f'Y • SJl"Cifl.,ll:r, US" of � expression "go/oo go" resard• 
in.- the d'!cl e.ton ..,hPtner to s:.ay or 'lrort �lately after l'lnding on 
th� luMr surr�ce. Every t �111e "" t& lk  about this ncitivi ty -. have tJ l"'e"d-:?!'� tif which we mean by "'gow and ,.no €C · "  That is - eont\u; 'on inevitably 
-tri!:"e� � : ne-e "go" means to "s-tay"' ani "no go"' a.ellns to "abort'' or "go. "  
\c,.cr H t.�l:r, -�,:; sugt;cst illf: tMt :he terminology for this particular 
d"� : e cor te cn'ln�ed from "<,0/no go" to _",tay/no stay" or somet�ing llk!! 
th .. l t. "''"'ust cr 11 lT "'Aunt Fl!!m .. " 

!nst "'ll'T.!"'I. GAEC honorer! us w! th th<!ir preoenee at ontt ot our meetings 
"n-1 t.n .: � 1<-b.-.t'? the oco�cion ""' glv•' them •n action item. We asked t lem 
::c•� tn r., %� t�e t i l t-over decldon anJ to establish the attitude and rate 
lir'!ltc !or 'lborting, We hJ!ven ' t  heard f'rom th"lll Bines, on thnt or !11'\Yth!ng 
•lre c"c"pt ReS plti!IJ'! impingement. Don ' t worry, "" £till hsve four raon� 
w f!l"l.r"> out how to 1o l t .  , 

I ''D'lld 1 ! �� to ""'PM � ! "'" te.·, � ...,. ric not. ·.m nt to trim re"1 d•l'' L< following 
t�A CJ!� 1"1"11<! �Mnl'!! llftn»HVer, It. fr, ""COr,nlzO!tl that they .my be !'!lthe:l' �· 
hr.,.., s .• .., 1 t 1• tM f1rnt SPS urr.bc�ed b<Jrn, !l<1t we would :m ther take 
th�m lnt,o occount by �d.lur.tin� the a•c.-nt targeting thsn hy spending CSM 
RCS pror-el:U.nt. 

Anoth�r th! n., we rc'lli:ed nbout the CSM lMS thllt we hnd not dcttnitiveJ...r 
... , ':ttb l ! .•n··•! th<" �ttl tudJ th .. C:JM nhouH mintatn during Uol U�<'nt nor 
wl! .. t!J"r i t  """ rwc.,8o•ry for the M:C-11 to computa ':'le auoclat.ed 00 1;llllbal 
nn,-lron .  



, . . . 

• 

• / 

OUl" b!ggest probl,.. in tlds lllisston nh!lse d""la with plat:!'tll'!ll !!li(llllllents, 
Spee1f1cnll,y, we ""' atill not sure vhat se.jlleue& Of Bli!JilEnt options 
should be u.�Pd ,  !llthough, I think everyone agrees "" should use a gravity 
alig����rnt :!'or the aetusl aseent. � b<lsie probletll •- to atea 1'l'OII 11 
l.Aek or urrlP-NbtnrlifJg er j!l�t he-..- tt.: :;: !.v.ntt1· Surtaee- Progrsra ( �·f) \, -_ 
actually works and, in each case, wmt thf' torquing anglee ��lly 1ndieo.te. \.. 
Of' eourse, the thing we are prhrrlly interested in M'eolllll11oh!ng 1a to 
ewlullt<' the �rfol'!lllnce - that 1 : , til<> Jr! ft of the IMJ • 1r. ord-,r to 
decide if i t  in working, 1r we shoul•l 111!01 the AOB to the Pri'ICS, if we 
should update the IMJ compensa tion p!ll"llll'!ters, ! t "" should lirt-orr on · ·  
the l'Gll:::s nr the AGS, etc, Prier to our �retl l1!! st th<o en•l ror ltlreb, 'mit · 

wtll wri.te out in detBil how tr,., , tbi !Jt tilt •Y"'""II uctWIUy vorka alon.; � 1  t. 
" desertrt!on or ho\f "" aiY.>••l<! ure it, C'Jldan"" snd Centrol Div!aton my 
do the """"'· Then, .,. \fill dl ,., t  '.Of"'!ther w1 th MI'l' to G'!e it we ean £"t . .  
�his thing �trdghten out and e!..,.!"'<< up. 
Finally, our other big probl<•lft ha� to .1cJ v! th hoW vc should r.andle the • ' 
LM loca ti<>n on the IIX:>OD (RLS) and t':"' c;M state vector, partieularl,y 
during the first two houro on the lunu ,..u-ruee in preparation for the 
countdown demnst-Mticn and, it necPSS'lry, !ls�nt st the end or the f"irst . 
CSM revolution, The point is ve will Mve 'lll the data nePded to det..rmine 
the IM' � location but we ·:lo not ....,"._ to chang<! it ir. the wr!ous <:O!ftPUtera 

- (Lr.C, �. RTCC) unless "" eon meint.. in a cons!sta�t CSM atate veetor, too, 
And, it is not at all cle'lr how "" eon do all tmt, This su"Ljeet beeomea 
another mjor item on the aeenda ol" the �ide• ot" ftlreh" meeting. 

\ "' '"""M•ll, ..,, , , ,  

L f1 c ·. ;,. ;t1 \w. �- ( Yl-�· 
r ,t, c _ c� c�-c:.: · 

R rc c i� ��":U,t·� . ' -" t· 

• r i , · 

• 
! ', 

\ 
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Memorandum 
M'IS: ftbrua1'7 28, 1969 

69-PA-T.IIoA 

- : PA/r:tde�, ApollO Data .P!'iort t7 COo!'dbatloa 

IUIIJICr. There viU be no V!!P ll'llncillf! data eoll.eeW4 vbtle tftcUng tbe Ill on 
the luftllr aurl'aee 

• 

- It haa been suggested that, ia e4ditlor1- to optiLI and rendezvous ll'lldar 

tll'llcking one spacecra�t o� tbe other vbile_ the tM 11 011 the luMr 
aurl'ace, we should also uttUze VIIP ransin«• 'l'bh data would certainl,y 
be userul tor post-night a111l,yah 1t not in 1"8111 time, I have attempted 
to resolve the situation with regard to obtainillf! tbie deta and have cot��e 
to the conclusion that it to too late to l!"t it, as llllfO!'tun'J te as tha• my 
be .  Tbe basie problem is in tbe �tion � the li'II::C program. Am, tbe 
progrnm changes required &ppo!l!r to be too larl!" tor obtaining deta which at 
boost Dtst be l!t beled "desiMble. • 

Through the years our plans tbr CSJI tracking � the tM vbile on the luMr 
aurl'aee have all been based on Just us!���; the sextant. Obviousl,y, va 
intended to use the LuMr Orbital ..,v1!!"t1on program (m), which not 
onl,y provides aut011111tic optics tracking but also complies the desired 
optical data , time ta gs, opaceeratt attitude am landark I .D. in a s]lecial 
dovnlist package tor translllission to the II:C•R. Tbe Jm::C prograau; bave been 
tOJ'!llllated to acee'l!t this deta in thlot toJ'!III!lt am proeess 1t in real tillll! . 

First ind ications are that the spaeecratt !lemezvous !lavi!!"tion program 
(P:?C) vculd serve the crev as well as m tor tracking the tM on the l!lnar 
surf'ace vi th regard to aUtollltic optics , am would have the addttiOMl 
advantage or ineluding V11F ranging data on the dovnlist. Unrortun��tel,y, 
though, the P20 dovnlis t  toJ'!III!lt is substantiall,y different than the P2? 
dovnlist and would require rather extensive changes in the R'roC program. 
For exftmple, the sextant deta is not stored in a batcb or tive observation• 
ao in P22 but would have to be stripped out 011'" at a tt• u the obaerva. 
�Ions are obta i ned • •  This could ""oily cause us to lllisa s0111e points, l!llt 
avr.. important, the llTCC vould have to be coded to store thelll ror processing. 
Fi1110lly, it. is to be noted that P20 on'l7 colleeta a V!!P data point once per 
lllinute - almost r.ot worth the effort! IJIIPlicit in the above is that VIIP 
tele.,.tey via the ClC !a the only source; raw VIIP doe• not com& down directl,y, 

tn .,_ry, ve ere abandoning efforts to pt VIIP tor the 0 fiigllt. It •1 
be -. hVhile to pnt in 11 PCR to add .VIIF n!lpllllf! to the P22 program am 
J t• dovnllst at a reasonable deta rate , Jia McPbenoll • would you tske the 
aetion on thi•, 1� i t  seema reasonoble to yout 

• PJ1 i Rovard v. Tllldllll, Jr. 
l¥o IIIW'l'inJII ll, Jr • : J s 

· � u.s. S""*'J' ..,. ..,  .,, • • rl}f'lll .r.s r � ,_ 
-· - -
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Memorandum 
� JW/'l'eebll1cal Aaabtallt, JlladOD Pl•"'�'"l 

allll Ana�la Dh1a1011 

!MBA 1f111111K S,.eeefttt Center ·· 
Mft: hbrllar7 28, 1969 

Ei9·PA·'l'·� 
_.. : PA/r:td.r, Apollo Data Priority Coordllatioo 

• 

Du.ring �he i'ebl'IIIIJT 26th r.ta Sel.foc:t JllaeiOII �11111QIMI ••ti '�«• Math 
�tea llftiiCb (III'B) piake4 1111 three acttiOD i- tor the 0 1111u1on, ot 
which ,7011 ahoul4 be awre. 

1.  Prior to DOt sntant data b ued to deteraine the relatlft 
locs!ion or the landilll! site with reapec:t to the CSX orbital elements ,  
:eased on this data t�e lalld1!14!! site eaordl1111tea will be Chanr!d to 
r.u,illt.Bte deseent tergeting. lloW!oer, it is elear that then 1• a 
111111 t br,ond vhieb ,.. will be umrill111g to Cballf:ct the landtnr a 1  te 
eoordi!lfltes trot11 those es tablished pre-ortnloo teeause such a big change 
would anpear to 1nd1este ao�Ztbillg is toule4 1111· Ac:ecm!ingl) , ve have 
request<!<! the MPI! to �eterllliDe the •£111 tude ot tiM! ftrioo.ta error aoureeo 
vhich wuld eontr1bute to tbia real tt. d>onge iD order that the 1'1ight 
eontrol1en can 1ntelllgentl7 .. sese the aituatlt": in real tilll! . In 
addi tton to thil they are a lao to reeowllll a lover bOund • t'lllt 11,  a 
"who cares" l11111t wherein the ehange 1a eo tr1Y1al it abOI.lld be 1f!ll(Jre4, 

2. On the ttrat pan atter too.tebdovn and on the laat peas prior to 
Ul litt-off, the tvo apaceeratt obsene eaeh other with opti c !  and 
rendezvous radar, As preaentl,y eont1gured, the R'l'CC proeeue 1 the Ul 
and CSM data iDdepeDdentl7. Howeftr, there are apparentl7 te 'hlliquea 
tor eollbinillg the eolutiona to get the beat total solution. L'he MPI! 
vee reque�ted to ana�e ancl doeulll!nt the teebn1quea wbieb 1houl.d be 

used in the proeeselns ot tbie date 1n real till!. Inc:identall,y, it h 
to be noted that on bOth or these oecaa1ona thh proeeaa allould be ailll!d 
at changing the Orientation or the C5M orbital p::.Sne •• oppoud to liiDYlllf! 
thit liC position. That 1 • ,  ve v1ll uae our lleat est111Bte ot tne landin!! 
site (RLB) as the tilled reterenee in eatebllsbillg thb relatiYe eituation 
in ¢eparation tor ascent tarpti11g and the CSK plaDe change, 

3· JllrB -• alao requested to re-examne the qual1t7 ot t!'le Yarious 
state ncttora which ct01.1ld be used tor targetillg LOI2 • eapeci.tllY in the 
out-of-plane 41NCt1on. As I rec:all, wben 1111! were t18Ql'ift!! t._ battle ot 
the two-stage LOI, the eonsensua 1ils that our 'lalovle4ge ot tb'! lunar orbital 
plane based on tbe appJ"'Beh trajeetor:r plus !lii:S narlga tion throu!!b LOI1 
vas superior to the single pass JIIIFif solution atter LOI1• Ae a result ve 
were re-ndi11g ea a etanc!ard proeedure that LOI2 eboiill! alvaye be tar-• gated Is a C0111Plete17 in-plalll! IIBII8UYI!r balieal.l7 beeauaa no MV oo.tt-ot.plene 

. ,• 



• 

- _,, 

!ntt:.nM•.!nn "'• tlnt].l;ble prier tn UJI2' 'ba!..S. on vhteb .- eoa.l.d do th11 
tt�r�ttn.r. ObviCNSl.y this 1a11t 11� ._u C.X dhJIII!f'Slonl' 1D ttw 
�xeoution of' LOI}' '!'lie quootion io - 1a that 1t11l tM rl.�t ,..,� to FT 
I oooidentoll)o d • ..,..red that the ntgbt 0011trol�n ""re f'lpurl"'! on 
u11ng the poot LOI1 doto to do out-of'-plo,.. tor�tlftll on LOI�· 
Dtft, tr task s�alf""n.-nt:e a!"e �=� .. v!ll you •k• ltt1f'W t�J • ..,. PN'PI!'t'..lt 
I lfiJopeet thla wr'k h �tlref'ldy cove�d. 

ce: 
'FM/J. p, MIY"r 
�/F. T .. �ftft@tt 
,./J .. c. �)'h@-rson 

E. �. �ebie�s�r 
J'WiiE, c. Llno�rry 
FK13/R. p. Pal"f:Pn 

J. 11. Corley 
rc 1c. r.. �...ul�8VOrth 
Fr:�/P. c. S'-f'f'•r 
't'P.'olll!, J. I!Ou4r .. u 
JQT/11. w. Johftlton, IL T-279 
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APOllO DATA PRIORITY COORDINATION 

MEETING SCHEDULE 

AS OF 

SUBJECT OF MEETING ' 
lr tuM!' OJ'blt A t ti!ude • 

'1'1- !Hstorv 

P LuMI' OJ'b1 t AllOr� �nd -

P !:BJ't'l OJ'b! t Rendn•tous 
l"ll tAWicll AbOJ'h 

� ''l con t t n • ..,ncv 
B D<Psceat lf:>ai to!'! nll 

SPECIAL MEETINGS 

� Jlt<lllltl bttlil>:: II\ 9: 'Xl � .11 .  

.. ,....tl���t bo-ttln.; >\ l:IJO p.m. 

4 < 

+ 

- �-

Fet-ru!ltry ?7 • tnr4 
,:..,_r,\-T-�8A 

11\RCH 
f, 7 1vlu 1? 1' 14 rr 1.� �q �\' �1 �lo 2� ?h n :'8 

1 .... 

� 
lilllt w 

+ + 

- ' . L_ -

• !tote �nr.g CMn.-.o t'l'oa laot me•.Jnfl schedule 
• l�� 1� 1n Roell ;1�: Bu : U f n,.  � 

s •� r�:-: 1111t .�: jO • •  !'!!: • 
.. � t l �  ta Roo� �7�: T u ! \1 ! �,. 4 

S t&"rts et. lO:fJ) fll .m • 

�����a;;� 

• •  
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Memorandum 
MD: l"ebl''l1U'7 27, 1969 

69-�-'1'-37A 

1'!; : "  ,.,,., to to pe!n• 001' • -·l'lr o" Oftralgl\ta in 011r F X\ ulon 
T-.et.nl 'IUt-· 8 ,  

1 .  Wi •  h 1'"'1!!'�'"'11""1 "' f'J  '10<-� :·;.s 1---.J.mB W £00Uld re!!E'etl;er that the 
IIJMir.Akl' pJ'OgTftlft u•'!d on F h •• , ''"""' u t� SlliDAl'ICE program to 'be 
as� on :l, vtl:eh d••• to "e.l110.o: J> -uc-1""' 01' �tiling bllrely reeogn!z�o 
": M t  th� DPS is r.1nnla� �r.e<r. t-: !s at 0111.7 10 percent t!u'uEt in t-ht" 
•-">el<P<I oor:t'if'Ul"t�ion. Aeetm!!='l..T, it 1• ....,.,•nJT � the erev to 
zsuJAll,y !!d.V!Ir.ee t �� th..-o�tl.t!o �o '-1 J>eiC@ftt thl"'\lst :t'or avht:.e prior to 
;!Oir.<, �o t\111 tnrus� 1a emf= �or !� PCII:S to tria tbr DPS ttu'llot 
vector t".rcu;:h the CG .  (:b':l>: IJ:Y.:J;.\."1' 1A ror G ne e  beer. fixP<I eo 
��,! �1.;.;1-.e:l tri!!!!'J.� iot!.ll 'toe dcce .� 10 percen• .. 8nd the stopover at l--. re!"�-1!'�� -! � no·. required .. } 

:: .  :':'"J r � ng f'hp pltt!t!l{rtg 0� !� :!"'pt"elal r JlillfOft landmrlc traek!ll£ 
'!A:ere!z� J'.J:t t:r�c. .· •o TEl \le' :W-':0� to iueludi!' the 01: etAte vector 
�..:.r!�t "- :: r.� from �r.e �.JX. .. J ��ce J �l"' rev. This is 10 olrYiousl_•r ne-c�ssary 
·-� .. · � •. ,.,., u eer,� !nly n..,-. �.,.,�� :8-..rllt clu!"lng ttle ""rli.,•t ei�lllt!ona. 
:!mle.,'!",.._ � ml•: h •  " .. well �btrt ! ne"ttd1� �t i n  7 Jll asion doemrrntat1on 
� . .)\," •o � don� a•_ �'hot-1� -:-:� S!nr ti:lr •• ._�_. ;tPl"tod1e fS,2 ,,,.ttorm 
"" !.! mw_ n t !' .  

l!li:noord w. 'l':tllltsll, Jr • 

. , , , 

. ·] ' . -

! .  
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Memorandum 

PA/Cbtfl', Apollo Dat.l Priority c.-tMtl� 

Do\ft: h'blvli'J 26. 1969 
6<J..ft·'!'-36\ 

IOII)aCT: l'evil!V ot the Launeh !'hot�• Abort M! .. tOil �lm!�1 �nt. 
tor J!leslons F aDd a 

• 

• 

' i  --

I.CC InterMl Note No. S·PA-�T-c�l;, •Apollo Ml. n lon �C!hnl qu"" Ssturn 
V 'Apollo Launeh Phase Aborts, 'l'l!eh!lt� -:.�er!ptt011::1 , "  dated Oetober 
22. 196-". 

2. � rt!Tl"v or th<' aubJeet doeuJ�ec.' o� se•:r-hled f'or ltlreh 6, 196'), 
at 9 ,. .m. in Building 4 ,  !!com 31'3. T!>P parJIM� ot thir rt!Tle • is to 
J tseu•• lsunc:'l phl!s., abort teehntc;t2� v!a1e!l 111!!.-e ehl!� slgnitleant:!_v 
s i ne.. the P'�bll ea t !on ot the retere!!ce:l !.ee!mlqao.s t!oeuJEnt, vllieh had 
b..,.n vri t �en speeit1cell.T f'or C' and D. � :tol.l.ow1n� Uet ddines t� 
IBjOJ' reTbi�ns: 

a .  l't>d1rte.. t1on to the COI .-..-...r aDCI erpoDCied e.opsb111ty. 

e. Use ot the nit �t1"8 lim.l t •• an abort Uld t .  
d .  In•-'Olporatton or t l>e  steerable VI .,ID'Il eafo'Oblllty to the abort 

�eoe�..nt'}'-l!!'s. 

3 .  I t  1 •  !loped that all f'!'O\IJ>e ... oe t  .. ted vttb tb!s et"H be repreo.,n·� 
to ""pedtte thir reTI.,. Dfttt eoptes Will be ,.,....llsbt. at the IIHtln_. • 

.; 
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Memorandum 
: s- un attacbed _ ... : J'elm>ar,- 26, 1969 

69-PA·'!'·35A 
- : I'A{Cilid, ApoUo Illi te Pl'1orit7 Clocm!1mttoe 

• 

Aa ,a11 ltnov, ,.. "'"" eeta1tlllt.d •• • wtalldaJ'cl proeedUft ltl:r1ng Apollo 
1"1!�& lwtYilll! C!lJI ba<'n. Ul allll'Uft" ln ordt : to retain the �Ml l"'!lat1V" .,tlon dtu'tlll& th1e ertt1CIII l at .. toe phone. Oft the D 
llhsiOD thete "lli:rror t•p• � alll'll....r. are tat'@eted vtth " TIG 
dela;red '""' mrute after tM Ul TIG. One ld.llllte vaa ehooen btsed 011 
our estlllll te thll t 1 t ooc.oU btt ..aq,. te far •.a.. erev to deterlline 
-t� or hOt th• ,_!Ill � •-14 fP •"the allll to t!lk<t the 
propPr ate!>" subo•quent to t'-lt � : a : oa. John Young - the F lllisa10D 
CMP • vu eon�rned tllftt by ust"" • --..tmte delay he l8 toreed to 
tW'!I aa hte sm tria gt� .,ton rar "" or tile llirror lage aneu"'n 
-t�r he has to ex@CU� t"" tUJ"!l or aot. SlDee tbo!'e lo llO ei @lllf1eant 
d1r.ad.,.nt!ll!f' in mlrlng tM c!elsJr lll..�, - are """�n .. 1t to tll!'ee 
llirutes tor the F and G llistl..,..,. 1.11 order to noid ha'f11Jjr to turn oa 
those .,tore Wl!I"Ces�rilJ'. �orth, all F/G amlJ'eel, aimlat1o1111, 
J>2"11C"'dUfts, and teclllliques v!ll be !:ese<S Clll tbat 'ftlutt. 

-rot w. Tindall, Jr. 
PA:II\.Ttndsll, .rr. :Ja 

• 

'� ' : 
· ,, 

.. VJ. 1.-I IJ ,_. .R;a t,l_, • * l'flfJII'III J\oa I J1 Ita 
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'I't".·� ��-c-� �J l � cr.r.Y"fl '. " '''1n:1 �h·-- f:l�M IKI :; nou1d 1� •lthlu h..· U.t>'t' ll ·,n .J'· 
rJ� .. � '11 �-r-•.n·l · : .t- ;,; 'JD:I '1._; . .,. .. 11nt1 1 1  dl'�e ftrDUII'i Ul�� J: ..rl \ 1 ; , ,  l f  w 
"!drl ':o t"". � r  r t.t� Dtx lr.t·r.t ,;:II ·· t1r1tt ve "� vtUt!lr: to tol•'!'l\t•• ( 1 . ,  . , 1.: 
d�>��� y;q· i:C".Jr) for ! h•· � hours 1'-.-t�n •ll �n� :t ,  ve Min o\'-� ! • lr. the 
1-:tr�� ·- t:olt:.·!'"Ableo f!:/1"0 t.orqtd n • "'"��s bfaoycnd vt:.ic-:1 WP rAy • ht! !Mt' �r 
l.rril,�n. ! "  �eem--· to me t h,..,- t: ; ,., r. a.. rffiiP,I"\!fll>tt rhP.1ld \'lift thr: �.- ltm: � .  �rtwvr.or, 
n 1 rv:-� :.�·� tl•tvr� l'lf"- �'f"·ll\l O)Cpr"l" ' "l'l '•' wt • n  I-M Dl1 •11,_�nto or nn,v •o:· � .  th1o 
nl.o.!'at a r "!f ... o: •- "''j '·' rnr�-,...,.;1 o/ .. ,. ... 1 •- �- .1w!�at f\nd t�,. heoOb!r. .,,.,_ or r_ 

€\Oo ! ·J"'J'lt")+- Y'"1 !Ut· tt.'!ft 1J l!Ml.,_ , 

Ari1�snt-es: 
1'C /r. F. !:roo nz 
FC4/R. L. O.rltor 
FC5/II. E. hnner 
cc: 
PA/r:;. M. Lev 
PC/A . Ct>Mn PD7/R. r.. IC�hrs 
CF�4/M. C .  Con tellA 
EO�/C. T. H•o<l�r 

C, F. �:�cPOll 
FA/C. C. ltr>ort, Jr. 
FC/J. G. R�niok 
FC4/J. B. Cnven 
FM/J. P. foll�r 

c. R. Ruen 
v .. H. Owt-n 

n.nsiR. P. Alrt.en 'W/C. A. Graves 
��/P. T. Pixley 

FM'i/H. E. Ernull 
!'Wi/JC. A. ToullP: 

�. w. �c�er FM7/R. 0. RDbloo 
I'M/I!r!lneh Chl•f• 
'l'RII/R. J. I!ouclreall 

C. M. J•unc·s 
KI.T/IL/M. 11. John• tun, 7 -m 
I'II:Mil'lddl, Jro :ja 

�o.JkJ���-un 
Honrd w. Tirxhlll, Jr. \ 
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.. . .  # • .. . . . .... . 
I .\'11 1:1> .'i i.\Tt;s li< >\ EIC\�IE\T klemorandum 

�n: Ft.l•,.,ut r,v :>1< , l?(,J 
6<J-PA T-l:'A 

:. �u�r = l· or 1 n • f..'rf:":· - : n  . . . - · r� - ·;. ·.··-��· ( 
�,..ct':.r.! r.;u"'c !'!\f: c- t, in,· o f  f'r�l �t·1 :·:: ... ·•  

-;ot,.,,.., !;·d !-�"" ronoen ' '·" '  • ,. :. , • · ,... nr . a,.., r mirtcOI.ll'"" co:-:·"c' : "" en'!,) -...'!t !"  to� � :-. •  : r:chedt.d•:'l �-00 l!" "e t-�·f,· :"W' !1"1.  'Trr-1 n�c,., ll +h.ct ":  i t  1 "  Pt · LOI -� ":o•_:r-. �tt th Ph::r:tc �· !tr'tn<-'1 r--·� n!".-·· 1 • ,,. ! t. ��� f.f�� 1 :: ! .M!I!:  r� r ! . 't_'(' !'r•d ! � -: : nn uncf.·r�-��t !. r. • :·· .,. .. · ��,.. · � -:,� of :.m +:_..r,:to t J nr (a t  LOI - .� hLY.rn ) 1 s  l.� " · "'· •  ' " "UJr.l n,: ll:;r:c : ., "'"''"'· · � ; . , '< : ' >: • n  . �  l"'r . I - ..., n A lo· ·  r<>rc :·h·ci · r.s �  1 !'  : •. •..,•"lr. unr."co:-... �"l !'",;· •n ;"" :-:"C"� �-t'::'L the unC'Prtal�ty hj J:'E'!·_!_�e 'fi'f"· 'l l c t. : on > -- t:>�r.,.n•. : �'� 1 ly con.: •"t!':'. �- �.-Ot - � hourr tt'.!ro•J� LOI - · hcJra ;  · �'!: 1 ;-: · L'!M �."'l lU,. .. :e · � : .r . L  !! . !"': .  �-··· :· � ,'!: � �l�r:.N! c f  t f-'.1 � ,  o:!" cou��!" r ,  '.t: .. .. ,_q · •y.;_:o :-·..;rtv·nt r;l·i�"·.u·.::e con----'='• : r:- �  �o, · � : �ke� ! t  pro'bltblP f:h1P �Cl.. 
".J� ll r.v· t-� r""q•J. :r� nr:'i. "'-h�r-:"·""'· ' ·  :- -:c-'.Jld 't-t:- r.or,ciblc to �rt'orn WI .. ,.. r,.-� · : r::� '! !:  ��c-� q r.  ��-�roo: to� -::·.--� Il:'T v : � "':-DU �  '11•.v A.'i . .::� :1orutl error if : t  t� op•!"'t +: !cn,.. � l:: f· - . · l r� � l · • , ,  : c  � � - .  

:!' .vo•; !""�f?"t 1 1. .  or. • 1-y :' ' l!'.! r!: :,y v· - · ., , .,.1 .. ..,Jill ": K:'FN ntnF1n;:r vhtlt· + '1f'> .--;:-11\ceel"'! f: · . ._·, � :!l l·m"' !'"  0rh � t  W"'!!" ti!'l.r.• · -:-"'· !' r-·n'l-· �nl ,..� :"'  ort'- ! t  Li•::"tenr: · nft t J on 
rro�lt::·r.:.� l!'rop;;::-·j !� r .  ••". t (' h  �-he�· n""V"''!' rt �  ! .  Th l !'  r;n� Pt'Or•d·..1r� n :,plJe� ':.r" lhfl! F '!11 :-" .s �or_ - : .. ... or.e s l gn i r ! e-t n ·  "TC"!<pt!on�: n  orCP.r to ,-! ·:--� u!.: -. .. ,_� r� ·�:-!"' ... C"h'lr.C'� o!· sclv!np O'.Jr c- l"T"'·t. � lunnr otb l t. dtttt-�!r-.n • ' on !'H'.1 l":Jn<lr .. -� '.· l �l'l t- !.on-tl 'rt'O'tlell!3, M! WCt: 1 . l ! �e- to obt-1!- J n  !!B :IJC'iot r•F.Fil ntn,."":i nt-: ., �. ros::-! ::le 'br::nv " hf: l.andftlt rk tne� i n�· PXe-reJI!e +o be cArr.:,.d C"';.• on 7£! -:J,y. �.: · �c·.1.-h rot_ mndl!ltory. we woulci 1 1 �  to ttsat:frn i t � rrf0!"! - y  h i �"'J 

"!":O'J.;oi'l � it"! '  1 �  \o'Ould �·I! ol•b.1n� �n � t  ·� eos t or vo :ce co!!!!l.ln i c-'l t: :l'n.a 
a r--.d :o!' o � ·��\.:h!nrs that m1e1lt eonn!et V�th it. I!!,.�_::�er voM� ,  1 t  is 

( 
not �ri·t!8r n 4 

' 
i 
I UIJ.1� _ _/ 

Ho.,.r<! w, T1M�ll, Jr. 



• 
'10 

-- � - ·· 
...... ... .. � 
.. , . .. -. . ..  �, ....... 

L:\"ITED STATES GOVEJl!IIMt:.'IIT 

Memorandum 1IN!I. Ma.-4 s,.ceenn Comtet

Do\1'&: h'ml8!'7 21l, 1969 
�·'1'·31A 

AIII)KCr. Let'• .. owe 110 una<:bedule4 wateJo 4UIIIP8 oa the P lllalion 

• 

• 

------- -- - - � -

During • rec.11t Data Selection M1es1on ��· -till! w wen 
int'onoed that the CSM hal •- oort ot au-tic wtar .Sump 117Btea. 
It """ ��� nJJII)red the"t it alsht be �Uri 011 the P 111u1on vhi'!.e 
ttle erev 1• a�pins dul'illl eio-hmllr f11('ht. 'fbi• - 1• to lntora 
neeyune thet an unoctledula4 wtar �cu J'M.ll¥ IC!ftll.I&P lel"'t .. or"b1 t 
4etel'!ll1natlon, 'Aeeor<ii.n-si,i,tr� ... • ..ote, thh auta.ttc ""pabllH7, 

'-tt tt tiltii, -.nould be 1ntlib1 t..S and wter .su-p. •'-ld 011� be per• 
r-� as eehedule.l by II:C·R· 

1!'ooou'll v. T1114eU, �. 

PI\ :!IIIT1114ell, �. :Js 

. .  

,.--- . '0'":-,_ 

·. :-, 
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l:NITED STATES GOVERNMENT 

Memorandum· KA3A Mumed Sp��el!eratt Center 
IUaoion Planntns • Anal,yllia DiY111011 

, .. , 
J � •• \. 1'0 : See Uot below Do\ft: Felm>a!7 20' 19&) 

69-rM-'1'-30 

MIIIJ8CIT: Reoulta ot the Febru.• ry 18 Apollo Sp��e�erart Sott.,.,re Conti�t�rat lon 
Control !oard (ASSCCB) 11>etlns 

• 

Th1• 1o Just " •hort note to tnt',,... to•• ot the l!l<'t' t  e1F��U ' ieant actlou 
t.nk<!n at the oubJ .. et ..,.,ttng. 

1. PCR :?68 tot' boti1 UlMINART lA "!Ill C('L(X;stt; 2A WtlC appt'oved, As 
,. ...-, ult, theoe progr.11111 which w i ll be used 011 t.he G mho lon w i ll  be 
IIID'I lfled to spe<>d up P!'ogr.liBF P'4 8r>l P35 � •  .... �nd"d by »> Llnebel'J7, 
Pob ReO!'!lbruvpe , "te. Specif!c•ll.,y, t h f •  .,�_,.,..., t<1 th<' TPI a!ld !f::C t.or
.,., t l flll: progra11111 b to u"c n K"pler pr>"Hetion ,.,. t!lcr thAn the pree 1 0 ! on 
numorleal !nt�fTfttlon o !ne� l t  l "  "o �eh t•ster v1th no npprec!able 
·\��� :7" in �c�':""lcy. 1 ... i s  e�. · t:"''!-t:.�·i tbft• '!N·•Jt 0..0 SPt•onrtr i s  saV'f'd 
PC)Ch t : mP.  �he!ll' proi;O"""Umt tu·� cn ll•.:-d ur- .. � ! nee .:t� co!!D1nd I!C>dule runr 
thrtmgh p"jl. th,_. t.!l!lt.·C t·�t...,.�n CDH •r.l TFI ,  th�• represents 1 oavln!< of 
•N>·•t rwr mlnuteo in thf; t "XtJ"<' ... ly �r<MI...:I t! ... l l.... . MIT intendc to 
1111Pleaoent thh ouen tr.� t i t  r.onr.t>l l�· or . .  n�te o in the ta•t mode but thPy 
•re rrOYLd! n,· � �ri!\1 Oft ion to 0'\..., rride t!vlt lof'ic �nd US" th<' old pre• 
e l s  :on integra� !on if 1 t 1" d��med !l"eesc'<ry. 

-
[Incidentnlly, no cMnpe 

ie. �in'! •de to th<' r.tnH•· Ort : ren ie:nouo rro..,...,. (P38) . ]  

:2. J'C:R m tr'l .;"'1 1  t� jf!rl': lll'l'l! tEl U!;er] on th(" rlescent 1'\bort program.� 
into ef'ft!:! lbl� cw·mc1'"7 1r1s ct : :"'"' prro�<"t . Hov�Yer, ve ve� give-n the ttct1on 
i '�!l �f dPtPmin'n<; th<' V'llU•>S vn lc!l "" t.,-1 101'<' beot to be J'lt 1r. fixed 
�""'I'Y• Til-'•" ,..., t  � reln)"·d to MIT on or �fol"! hbl'Utlry 21. 

• ,  � n4 ror IL�-!IIIART lA �nd CP!AlSSt- 2A t<. modifY the lUMr potential. 
""" •.iisarproYt'·l l>!nl!d on a..-orp<> Ch<'rry ' s  cr·.t...,. te :.,.t the !mpnct would be 

-

ouh,tnntllll. MIT �"" n•�M •o " t•rt � f"!'"lll.A.' ••!'!'• "1: in 1e�loplflll: the 
t'Drlllllatlon tor til<> expa��tled luMr po�ntbl 1110'1<'1 t'ol· th�ir :'l'O!'M!!IS but 
not tr> phn to il:ll'l1!111f'nt 1 t ror the G l!lission. 'l"lis obviously' �rans ve 
v!ll hR..., to d!!...,lop \IOrknround proe�<lures tor DOl 11nd descent tarl!'!tiflli: 
to ··..e nned ln the r«:C·H/R'l'CC. 

r. .  PCR T3� LUMilfA!ll 1A to ndd renlenou• ndsr bi!U< to t.,._ w-mtrlx 
tnrnt/l!lltput din!'laY """ npprcved. A" you ree�� lt, the �1'1!11 vat a�dy 
«< """ " collftnient vay to reodout nm update th<! poottion 'lnd velocity 
t.,._ o1' tho- ll·l!fl trix out h•� to po throu�h � speeinl proc".!l:.r- for lod
! no- the !'PrrlO!nous r-.<L"r t�rm. This cM np" ... rely oddcd th!lt re!'!l ... ter 
to the <h!ltltlrd d1•pby. 'l'll<'r� """ l'l . . . >id,.nble d! •cu•• lon rei-:artt �ng un! ts 

.l < " of  

- - '; 



• 

• 

• 

or the�e tel'lllll . MIT wn s  gl .,..n the option or ehllllf':lng t""'11 tor "rev 
�I!Yt'nlenee at 110 !llpAet ! f  tl!f!y could do it to both COLCli3SW and ID!IKARY. 
It should be emphasi?.Pd this l a  Just 11 n!eety. 

5·  se .... ral ehang<!s """" been apprnftd to ttl& �seent p!'Of!'la• or 
LUKII'IAR! ]A .  Probably the D>Ot r l �!fle.nt dMla vith pl"OTidin� the erev 
vittl the capability or t&ki� OTP.r """'"''1 �ntrol or epoeeer��ft attitude 
and then return!� to auto ... tle ecntrul vflll• in the tenainal dPse.,nt 
P!'OI!t"'IM• It you �re !nteres te-:1 !n ttlls sort or thing I oungest yea 
�ntaet t�e elfll"rt• t.o leArn preci sely wllll•. 1s bP I �  done, Ae I urrler
s tllnd i t ,  it ttl .. erev doe• tak" Oftr �tt1 tuie enntrol , 1 t 1n i mportant. 
toot th"Y ... tntaln tM eolllJ"ltPr ,...�o-.nded "tt l t.u�e 111 d! e)'ls)"!d !n the 

JI'DAI error-needles, oth.,rvise the t��·· ue ecntrol by th"' toe v!ll g<!t 
aerevPd up, Aloo, there 1• •oa. eon""rn th"t 1 1  the erev does not reopoth! 
:!'lis t  enoogh ttl<!y oay create an unst.obll! sl+;u,.tlon. 

:rtmll;r, I would like to con!'"" "  � ml"t"� I t.o.,.. �n mk!nfl, \lh!ch T 
an ��Q ! np  to try to avoid in th" f'Jtu't'O'. lh�Pl:r, !n the !nte!'f'ot of 
exp<'dieney, I t!Ave been r. t l(!lll.;, MF� 'J'n PeR ' •  \lh!oh ""' not. V!'ltt"n up 
"eeur..tely or eonrplet,.ly enough. '!'!'oil mv 011 1 •• ."O!nP. to bP looklDF 
f.,r 1111eh mre detail J]"<!e1f1�•ll:r descrlb'DF the ehanP>" and ttl<! adnnt.og<!B 
to � seerued • 

Addnss�ea: 

FM/J. p, lotl)"!r 
C. R. Huss 
D. H. 0\len 
R.  H .  Brown 

1Ml;/R. P. �rten 
FIII2/C, A ,  Orn"e 
r.t5/R. E. Ernull 

!{. D. Beck 
J'fi6/R. Ro Re!!'!lbrugge 

Jt. Ao !bung 
.R. tJ. Beelt�r 

Ffi{(/S. P. Mlnn 
R. o. l'loblea 

PC5/C. Bo �r!t�r 
'l'RW/Hou8ton/R. J. l!OUdrellu 
!lllT/U./M. W. JohnotoD 
fm/"()oVrtt!y/B. c. Jotmaon, )J!A6 
FM/l!rltne!l Clll�• 

JI'M:IIW'l'1-ll, Jr, : J• 

'• 



• 

• 

\ 

10 

--..... - - ·· ...... . _ _  ...... 
..... ...... ( .. ..,_, ... , . 
t::O.ITED STATES GOVER.'IME.Vf 

. Memorandum 
: See lilt a ttached DAft: Pll'bnal')' 25, 1969 

69-PA·'l'-29A 
noll : PA/Chtef, Apollo Data 1'1-ionty COordia.Uoa 

� IU8110a D ltumner lt>ai tortnc Ill:leullont 

i 
--

Included in the D m1••1on ere soma apPclal propulaiOD and guidaaee 

oystf'11 tests ,  They cono !st of Wll<IUf' .. ._"" vbich ara not dioeuneod 
1 a e 1 tt>er tt>e Rendet\'0\lo 0!' !II try llbdoa t'eetm1 <IUf'l llDeulleato , 'n1e7 
"''JUlred de..,lopment or spee1•l lliuloa tee!miquee vbieh are cloewllented 

!rOV'lrl v. 'l'1addl, Jr, 

PA :IIW'1'1nddl. Jr. :Js 
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l":oilTED STATES GOVER:-IME:-IT 

Memorandum 
TO s� :.I�t �ttaeh�d Mn: Pebru..r;y ro, 1969 

69·PA·T-28A 

• 

., . .-.. " 

JPIIOII : PA/Cht�r, Apollo llBtn Prior! ty CbOl"d!Mt!on 

Oll..hllruacy 13 we went o'l'!r our O..te<>nt Abort M!edon 'l'ectm!.que• 
with the 010rld , In """"ro.l th"Y ,..,,., oeeerto.d •• ie, bt ten•t 
to .. 1 .,.. <ildn't huve "o'"" left!rt.hy ·I I  cclus l ono >"!culting in some 
ii!IPI'O'I'ftl.Jnte anrl/or chnnl;<!t but "" di·Jn' t lll!lk'! any oubotantlnl eh•llfe• 
\0 the b"•lc ground rule o ,  ptlllczo�. or overall proc�chires. I would 
like tci ll"t  """" so""' or the th ' n"" � d�eld�d �• well "" 801111! open 
i tems �?UirinF work, 

1. Alth.,.�ch we didn ' t  spend �n:r :>J:Pt"eelllble time 41sc:u•o lng thlo,  
tt probably would be "orthwh!le tl' look into f'1x1ne the spolcecrart 
eomruter prorr-m (LUMil'IARY) such t..,t we ecul� une the DPS end AFB 
Descent Abort ProgMI'IoO (1'70 and P71) r�ro,... PDI (TIG). In other words, 
prior to PDI th ... Cre\1 oru/or ICC-!! ""'J' decH'! PD! h "110 go . "  Cince 
th .. derc..nt abort prof:l"'IIUI h�Ye tne C'lf'!b: l! ty or targetinP. and @U�d
ing •n 1denl mn<'uver to oet up th•' otnnJ.•I'1 reru.,zvoue cequcnoe i t  
rra y  be qu l  t., 'I n  "dvnntaf"' 1 r  we "'"" 11c1 e  to Cflll upon thos" progni!IS 
wi thout �ctunlly hllvin,: attempted PDI ,, ,_ th<! prof!"'m is eurrently 
cone tl'tln'!"J. 

' I t  "" " n'll"'ed tha t if the s te<>r:tt le s-oond antenna lock-on is 
lo�t durinr: !l de�c�nt !lbort , the en--. \dll not attempt to rettcquire with 
tha t Rnteonn•• but r:tther will owttch t<; the 00111! •  no soon 118 1 t io eon• 
Vt'nicnt for thrm t,> do so , Of' .,.,. ,r,.,, this will only eupply th" ground 
�i ·-tl lov·bit mte <lnta but r">llcqt. 1 • 1 t lon with the steero�ble is con.Jide� 
co be almoct imposoiblc, perticulnrly i n  an emergency situa tion like this. 
(!Anding Allftlys is Branch ws given the 3Ct� on Hem of determinl ng if' the 
1n1 tisl deocent abort a ttl tude �neuver for any period in a IIO!llinel dese.,.nt 
"<OUld eau•e the S·b!lnd st�Mble to loose led:. ) 

3 .  It "" " eoneluded tt..t th .. re i e  � sl gnlrleant adnntaP.e to MY!ng 
the AGS li>de Control c\11tch llOIIIirutlly aet to Attitude !fold during deccent 
in order to permit the l!ftV to eomplet� a landing llains the ACIS it th":Y 
'-'"' 11 POliCS problem late in descent • nd  C()ns!d"r it • .,rer to land th1n 
to 'lbort. ot eourse, this IDf''!IUJ that !In extra avtteh setting DU�t be mad� 
if lt is necessary to abort. on th" Affi . Specl.fi.,.ll;t the Affi abort eequon"" 
would be :  

b .  Mil<" 11 1111nual llllll!!'UT<>r to •!'PI'Olei llll tel)' the • bort  'ltti tude 
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e. S..t lble Coat:rol :ACS to Au� (Thlo 1a � "extn") 

d. l'lls� Abort or Abort Sta� 
4. •,;._. hn<l • lt>llj1thy diacuso h•n shout vlletller or not the DFS ohould be 

run t.:> pro!"cll.oQt depletion. The Propuls ! on P"'Ple (vho are neyer in 
3ttendnnec I n  any ..,.,tin�; de!ili���>; v ! H t  how t'"'tr oysteu are I(Olftl! to be 
used ) hay., ot<.ted t ha t  l"lnnin�; t!>-· tl� to Jlt'OJ'I!ll.ont depletion nhould not 
be d<JII<' unl"r.s orev r.�rPty ir, lnw·l...-d. 'l'lloon• �"" ohvto•Jsly till"'" t n  t.hft 
de-.,ent �oortr. " '  wh ! Ph crew •�r>-·y 1 :· J,,.,,..ned If wt turn orr th" ore 
�n.v �ool'lf>r t hnn · .. ;e hnVt• to. ..\ceol"' J. l n.t-l...v. In Ortt .. r to ll YO l d  eonr O()J"� or 
CCIITJ"li e!t •eJ lor : t� :_11 o'tJ � · lr-1 ti-lt_ <!ro. ··• } n  ,1,.. tt< !"!li ft l r r,  Wh�"ft tht.•y C"tln OT e&nnctt 
1"'1111 t<' PJ'C!"<'lhnt Lf·l•·t!on, .,., , 11  ,,..,...�·! t.twt t  t he Dffi will ONlllBr!ly 
he J'\J1I to rrnJ"'ll>tnt, <l •rl,.ti<n t r  'h•· ..,, ! lollet' l'yo t  ... lll doer not ::hut It orr 
t ! r�t . 'I'h*· Ct"PW t r"ok Jlrnrttr nt'ltoo:- ·�·; • thf'M" 1 n  noM f'lftzaN 1ncuJTt.·d t n  
rtoin.· •-h.'l t 'lnc! f·l"'' fl t o  '!1\ MWl l t:r .:-":..t. � �(' ..-n  t �  Ore when the propell.Dn .. g!IUp-e 

�·�<b 1 or ;; J'l(.· rr'-'ut r .. ·l!lt t n : r._.· proy. -1•--1 �hP.y lll"fl cle...rb' in t.ne rel"':ion thst 
ah•.J * " ! •w do ... ·n thf' :·� 1 :- not �·�.: t�:- • r  ! � ::P t� prot-ability or h ! ttillf 
th� mr-on A:-rl' i t  : :· c :f'·t!" •tn A ?" � .. ...;. � • : 11 be !"f.:•qu! red to achieve orb i t .  
Imr l i c i  t ,  "'O"f co•_;_rr • · ,  � -- tr.-,• .. 1-Jey :�: _:-r  JL� !': O  busy i n  treating the eause 
o.r tn. qbort th�t· · i.�:•y f'"'l l l  t-..• �n : •.rr ':!n:! t-6ke this aet�on. 

� .  In t.."1e .:vt:: nt lt 1 . · n .. _· -.:o::-:.... .-"" 7  to tt se  th� APe to aehieYe orbi t ,  
1 t \M. :- eor:.cluled th·1 t th�:> rrew tr� 1 :  !iC :  .. t.t.empt: tc proTide ullaf"e' prior tc 
pur: � l �  tht· -�t-or� S �-� .'"\:· Pntt:()n. �-:"":OC· ..... � th!s 1 s  r.ot accepted pnet!ee tor 
"'" ! n-or"t ; t. r.r.m(·!tv•· _ • · .. >t; coul.i s€'·� r.o !""':''"lSOD why 1 t should not be pertectJ.¥ 
nnfc• to ,}c t h f e  l'G•!cr .n;: a DP.': bu!"ll o� .,ny ..,F,Ditude with eomplet . .,ly n£11 
A?.; rropo·lbn•. tc. fu\  · • 

�-- . Py �n r CtJr lor1fer-'. d ! !1c·l� ... · O!'I  .le,�l+;. w�th row to h'! ndlf!' the a ! ��'".iOft 
n t  r n..-:�!"� : r-.n rollowl ny 'ln abort Jurin.r •ne first 300 r�nds or po;..oerei 
i.kfC(''"!... .  Sp.�ci!"!.�lly, ve S !"'f!  :r�ced \ilt".h the problem or hov t"..o Jett!roo 
th,. ;)j· · ·orr.relll••nt.ly o lld  safely ar.d o t  �""' �.,., t i me  trl!ft t'"' 6v reslau�ls 
tn Or::!f' !"  to �:-w-� t  on th'"' rles!.re-d �n.-lP-:.::vo·Js trtJe-etory. The re::,J.lts of this 
:t : �'C'U . .  1 k n  ._.""r.-· .'! '='  lfti'••H1'er t�, t I �·:. 11 no� l"eJO!"t them he�. Pftrtf.C"'-Jla!'l7 

. : nee .m"b, p-�1ent>: to th,.. �ti114t a,..�Ml new propGt.:!lla tutve 'Jeen lllld� th"t 
" l r"!-"""!" h_� t!.cr th:,n "tnythin.p "'"" ecn�� f.de�. 'Whitt I'a ea)"1ng is thft t our 
iLoC'" o ccn ""'" f'r'Jitl'\Jl to thP "'""'""t ttwtt f t. @:Ot a lot or peo;le thlnltlll£ 

""""' '  �nir "l"'l:l"''" bu• "" prob<tbly n.-...1 � ,...t tt·�ther •1!11111 to d l ocu . . all 
th'!" -rn· ·u:t •tint. h!�:: 'lnd f'hoc� ... ou r  {"'O·Jrcf!'. I vlll aef:. tap 11 get �th��Jr ;u .. !.. 
to� � � t  �.trpO-e:e. 

r.� :!!"fflnrhll, ,Jr. : .l� 
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Memorandum 
10 See ltat attached 

IWlA Mumed Bpececntt Ceater 

Do\'1111 Felmaey 19, 1969 
69•PA •'l'·27A 

,_ PA/Cilie:r 1 Apollo Jll'lta Priority Coordination 

M�a,PCr: All about '1 APB burn to d"plet1on and landalrlt tracking 

• 

• 
l --

On February 14 VP had a MiAs ion 'l'eehn t qu"" meeting to pin dovn p 
lunar orbital opera tions between the e!IQ or rell'lenoua and 'l'E! .  
Aoide from a rest period , th in eons iots or two exercises • th� APS 
buril to propellant depletion and landlll!rk tracking wt th the optic s ,  
I tlllnlt w� h8ve " gOOd unders t..:.dlng or hov to do both o f  these 
things , lie are recommending th .. add! tlon or &n extra rev in lunsr 
orbit in order to completE the!!! �nd to obt..in o"" pass of strip 
photogrsphy on the sunll t pnrt of' the !!lOOn ;>rior to TEI .  This will 
mke the time between wakeul' Pnd :EI approx l m tel,y 12 bours which does 
not 8""111 unecceptable, and does net 1"el'e11se total miss ion time, 

1. APS liD"n to Depletion 
Althour.:• ve vent into cono ! derable det.. 11 in planning this exercise 

I will only list here seveMl of' the 1110s t  oigniftcant i tems ,  The 
detailel procedures ,  of' course ,  will be document.d elsewhere, 

a .  As you know, the Al'5 burn to depletion i s  initiated a t  approxi· 
mately •ero de�e• lOhfitude in a horizontal, post -grade direction. It 
occurs about 1, rev �rt�r dock ing, 

b .  After docking, the r:olii!IBnd module will be used ror controlling 
attitude or the docked contlgurs tion. As soon ao convenient after 
docking, th� commnnrt module will reorient to neor the burn atti tude baaed 
on gimbal anglee computed pre-flight and included in the flight plan. 

c. The onl,y detA requir-d f'rem !CC-H is as toll.ovs : 

(l) A P27 eo111111nd load to the LM POr«::S or LM etate vectora , 

(2) Voice PAD me;sage to the LM f'or PClroS and ACJB targeting. 
Tille 11111 be the! standard P30 PAD vi th a number or parameter� 01111 tted, 
vi11C!b are Olll,y applicable to a 1111nned burn. 

(3) Voice to the CSM of' the gimbal angles :ror the burn 
attitude. Raving obtained these, the CMP is able to orient the CSM/LM 
aC!CIU'atel,y in burn attitude based on real time deta and the LM crew 1s 
&ble to orient the! ateerable S·blnd anteMa to acllie!ve IIIIXiiiUIII lignal 

. .. _ .. _ 
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atnlll!tb vi th lllm. 
d. .rust prior to LOO , about 3/4 rn befOre 'l'IO, the LM erev will 

u))date th" atete vectors in the AClfl abel will align it to the PGJICS, 
'nle;r will alread;r haw run through tbe BPS pre-tlmlet prosr-a (P30) and 
will leaYe the PONeS in l'rOgrsm roo. 

e .  The CSM will jet t! aon thl! LM t reY 'bo!fore 'l'IG and will llllll the 
relatiore velocity, They w l ll th�n execute a 2 tps aeperatton burn in a 
radially upwArd direction which v:ll �lAce the eommand module above and 
behind the LM at th<' t t111<· or tbe burn, 

?. • Le.nd!ll'lrk Track! ng 

JlefOre C '  We thOU�ht we )tnew hoW the OptiCS tracking and lof;Fif Orbit 
determination cnpeblll t y  should be used for a lunar landiug flight . 
Unfortunately we nre 'o'Or"'' off no ... o l n�e C '  h1Js prov&d Jo"e really don ' t 
know. At thi• �!me - w : th ! ncoM>lete poet-flight analys 1 s ,  we have a 
dilemnn . The npticr. d.rtta �eem::; to lnri:ic�te th111 t spacecraft altitude 
w�s not chsnging while in lunar orb : t ;  on the other hand, the MSFN 
data clearly r.hovo ' contlr.Jc'"� �!Ytnre In olt! tude which vas mre or 
less wha t V"lS expi?ctcd l:><!:;ed on Lun"Jr Orb! ter data. n,ese two !5,Ystems 
<i! aagree wi t h  eRch othc•r •nd ye t  both •ppe�r to be opel.,.,ting right. 
It my be pocislble eventually to f � L"Ure OUt what i s hs.ppenlnl! by 
rurther Annly" ! s  of th� C '  1n ta �lt unfortunn tely we are at a point 
when we runt pin do�n th" F ml , l on fltrn• plan, So what we were 
tryin� to do at th ; s  l imo ,  ba,ed on w�• t w• know now wae to d�lop 
An exerc ise \lhich w" feel • 1 11 givo uo the greatest opportunity to 
resolve our difficultits in tome to eupport the G mission descent tar
geting accul"'l tcly on<! dependen t ly, � I mply o tated, 'We need a s  lll.lch data 
as we eRn obta in. Esoent! olly, we are ••king for a repeat of the r •  
lunnr lnndr.ttrk exet c i • •  wi th sol!>O minor ""'dif1cAt1on. Since the thing 
"" an mont conc�rn<'d aboat l n  tMnds ( i . e , ,  thf' chan� in altitude) • 

2 

...i-· 

1 t ne��r.·d tho t tMek! n� un four �uoo o n ,, t ve !'eva 1 1  thft 1111n 11111JB th�t 11011ld 
prov iM any kill<l of conf!dene� in th<' r<'c'tlts, I tl:ink ave�ne in attendanoe 
agreed with that, Seconrtly, althourh � was asking for observat ion on four 
landl!llrks on each of these revs , ve •ll agre!!d that three are probably 
adequate and so our proposal i s  to do landmark tracking on three si tes on 

-each of four success t ve revo . ---

Ttl be a little ""''" Op<'C lflc , w" Are currently recorll!lending: 

" ,  One of th<'se be the cn!lr' poeudo-land !ng a1 te landllllrl<: we used on 
C ' , It iP called Bl. 

b. The first bqck o i Je lnndmorlt as the spaceorait enters daylight 
(CP],) should prob�bl.y be chosen by the CMP in real time at about 20 de!!ft*� 
passed the terminator, the same es Lovell did, 

. 
- - ·,, �� . .  · :r  

·.- �-�1·:fi.t: ;: � ·[- -: ;  

' ·� ' ' 

, .  
lt' . j "· . 
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c. The third l.!loo ... rlf (�} ""n probabq be .o-.ed closer to tbe IIUb• 
solar 'POint than on C ' .  '>!• &•,. ...,COIIIIending a lalldlllrl< about 25 degreea 
prior to local high noor • •  

Of' course . "" are specifying that all obsenations be ade with the """tant 
and thoot they be spa<oed as tar apart as 'POSsible • in the order to 25 

· seconds. It appears that i t  should be jlou ible to use lunsr orbit rate 
torquing during the landmllrl< tl'!lel<ing perind it that is eesiest tor th" 
crew. 

It 1a 'IJO&sible to include the exerelse ao described bere in the current 
F mission timeline without orteeti� the reat perind or tbe TEI burn 
currently scheduled at about 127:50. Howe...,r, this would preclude 
obtaining strip photograpny desired on one pass OYer the entire sunlit 
lunar mlrl'ace. In order to include t':la� i t will be necessary to delay 
TEI Oil'! ,..,.., to about 129: 5G.  This will inc1"e'lae its mgnitude by about 
100 fJ>• ,.,, does IIC� chan;:e !'acit!e land!ng time . Of course, it is 
possible to r-.:ain the earli"r orgilllll 1EI as an opt1olllll mneuftr time 
in the event of crew eY.hau" tion to be utilized based on a real time Judg
ment, it necessary. It appe:Jr� advantageous to us to JOlt the strip 
photography after tile ""'"" s tr�;nnous landmrk exere1se since it is less 
demnding on the crev, 1nterten.o lese w1 th TEI preparation and io or 
lower priority. The ASPO mission eng!neer, Bob Ward, vill submit a 
TraJect-ory r"ha'!ge R�ques t  for this extra n.v and everyone else I think 
vill begln oov to include 1t in their planning and doeumentotion on the 
assumption that i t  will be epproved. 

Except tor odds and e�ds, tbls pretty well finishes ott the main line 
F Mi ssion �chniques work. 

�o . .o3\i�JrlM-A- . 
Howard w. Tindall, Jr. � \-

PA:HWT1ndall, Jr. :js  

. .  
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Memorandum IIASA ..........S Spaeeerart Center 
llleatoo Pl.allllil!s • bal.Jaia �n•n••oo 

: s.. Uat �lo-· 

i --

Chrbtop�r c. Kratt hall • Jotnt Pl'o&ftll Drft�t Plaa -ttnc et 
MIT C>D ""brl•l"J 12. I -..111 JUet 11M to paaa on to ;,ou a -pl.lt of 
thtnga thott vere 1ntereat1nc to •· 

1. :r'l'@d Mlrt1n ateted the\ t!IOift el"P 90 HJ!IlNW ehenpa beiq 
..,d., to tt... COUlBSUB lA pro�• 111 -lt!ffii« CC£0'!8Qt-:!� · Al�t.hrr 
thl• 1nwo1Yea e ehftnp ot about 2 ,000 to 2,500 Un,. or co<le ot vh1eh 
•�>ou� 1b:> �re the CSI/I.'DH aMitiO!I em about 6oO ill'f")lft il!pt'Oftll'nt to 

tM 'l'VC t'AP. COLOOSUl 2 wa relMoei ttlr ropo! •llld'•eture Oft ,..,bl'ual')' llo 
'!'till releoo•r la eelled CO.��elle llerts1C11 u .  

:?. (.'OL(I;SW 2A vtll uae Coatllelle � u 1 u aterttns beoe line tor 
thr !'1'01!!"l!ll vhleb t�;y plan tor us� In t.hl! G :aiadan. Candidate program 
ehsngea !'Ugpot.ed by MIT to or included in COLOOStii 2A ere •• tollova : 

11 .  5l!v epht!lll!rta allll 1tan 

b. V82 till' input 

e. Baekup Mlrll !Ill t tOll 

11 .  Prorl<le ecw�t<lovn to .05 g i n  1'61 
e .  Bettrr def1D1t1on ot lceel ftrtical � spbere ot 1ntlurnee 

vt>ere current fOJ'IIIlletian tctnde to 'bftaJr <lovll, 

t. Add Pl'C allll orbit !late BDdee into DIU' rla utctnded ftrb. 

g. Intct�ted atiek during leulleb 

h. V35 Ugbt tctat (f) 
1 .  Lulllr potctntial 

J. fQ G .n- <lieple7 

Ito P3�/35 � up  
1. A a tee!' 

.S. U . .f. t r ;• .., I 1 .,_, • tt. #..,0 .r-.p ,_ 
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3. � �1'1'7 al"" 11118PJ1!8ted • us t or Clllllliola tea ot Lt1ICOWtt 
""'"118'!'• ror post.Q lliuion, � 1nc:lll4ed: 

•· Cbanges to t� rentlenous bnk1q )'base to prvortde �18-
pla;r 01' raw rendenoua radar olata and 11�»-of-af.ellt :notes •• veU ea 
providing 8()lle auta.tie llae-ot-eipt attitude eODtl'Ol. 

b. s.,.. r<!ndel"VVUa nn1pt!.OG l��Fon•-llta lnt!lud1ng updating 
w .... tr1x thro<lt!tl lllllle\l'lers . 

e .  All iepto�Mnt to tt. ali,_,t 1'f'081'&• to alta 1 t  .,1"! 
eonvenit.nt ror the crew to alip tna Lll DIJ to the CSM DIJ, 

d. !:lt!>llei t deaeent sbori ftri!lble iJIHrtlOD tat'geting. 

In f"!ner'll, sJI!Ieeenrt I'Oliii'Uter progn• ��t eertstn:cy seems to 
b-. nnder control wl ttl ...,r:r little t!'!tntie aethl t:r foreseen. Probeb:cy 
the progl'l\1111! requiring ttle 1110st attomtiOD - are ueoelated w� tb po�red 
dP.s<!ent to th" 1110011. Ill het, )Ito. -'"rt hod II:'! @'i'le an 1ntol'llll bri..Cing 
lasting about two hour& lll Vtliell tbe,r Jlil"''"'"nted their OJiilliOII Ot bOV tl!e 
d'""'""t tar!l:"ting should be dO�. I gatlwor it 1s in elDse .,,,...,..,nt vith 

...... """' ,._.,., _,. � , ......

. 

Addr..as"""' 
FMI J. P. M!l7"r 

c. � .  !fuss 
D. H. Ollen 
R,  H. 1!rOvll nD.3/R, P. Part1111 

�/C. A. Orne• 
Fllf)/R, E. !rllull 

II. D. :l!@elt 
'!"Mt':,'� • 1t. ?tege Th!'!:lgge 

Jt, A .  !bung 
m/s. P. Mtnn 

R. O. lfl)blell 
FC5/C. B. Pllrlter J'M/ll'ranc:b Clll..C• 

Tflrrl/fblatofl/!1. • J. !cludl8illl 
Jlfi.T/n./X. w. olblaato1l 
D/'DO•'III!J/B. c. ��, AM6 
?M:MllldaU, h.:Ja 

HCMI rd 11. '1'1 nds 11, .tr, 
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Memorandum 
Sec lht. !lttactl<'d IMft: Febrwo ry ll, 1 <�6'1 

f9•PA•T-:'I.A 
,_ PA/Chler, Apollo lla l!t  Priority Coordir.. t ioll 

MlaJ&cr: F/G Remezvous M1•o 1or. Teehniqu•·o • I!IO"tl,y F 

• 

As �:rt ot F/� '::'orturf: 'WeeK, vi!! c�r .. t- �dn7, tT-1rru:u-y 30 on ':tld 
�:�.1tz•ro.J� . Ovt:.'nll, I wuld �ny tr�l-� t:is:-icn rw,!le ic ln ;:-::-etty 
F�ooo r.h'l!'"-"": v-: ·�h only a !'c-'W unre��ol.Vf'd : t•�!1.., t:--.. '!11 -- ... -P know abot.t r.!. i'··nt 
now. ! vould 1 :Y.e to tnbultit� hf·rt: 't "t· ... neh cf ,idr !.nd f!nQ;� ... .._. nt'Tt.'t:d 
tn 11t thir. r:r.l'!t. � nft' • "1 .� w,.. ll �t:, r:.y �Mry r·�:� � me. I t. ' 9  ��. t-l,y tr1v1� 
nrd ! r I 'Wt:Ol'"" · yc�· I \lt_'Uldn I t  vn �  t� r:r::r t.: .... 1'\!�.i.:r.� an,ytll:)re I!'XC't�pt mybt� 
pttngnpn � .  

l. On t.n·� J � : �� : on the otP !� P�-P'!I� t(.. -::.i:e 'j ::o-cn::;.e<: "Hori
:-or.::r� l .o\d��u:-_ ·· mneuver l:f' i t  i= dec.:ded ":� !' t"ly !.n the mln:!-footbqll 
!rt c:-de:- tc !n.-'..1"! 11t clo::: inr trn:ector:r. 7hc F � �1 G crew� l·oth feit 
� :-, : ··.- i s  '1:1 unnt.!ce� snry co:..:�lex1.ty "tnri <:r:. ��-•.!;.� _-.,-: !.1 not make n•ch a 
rr.::. n.;-uv� .. !" or t.__� f.':-L>JYired to DBke one on ;;;n.:�e lt.i i- :- �on:: . 

,·· .  E".�r�mr.•' ""orr��n i'\OOUt o·rerl'ur ... � r�,: t:1� WI rm r�u.vcr. We � !.  

�tr.: � l t hr:"f -: : :-; co�,..- :  it  ,1u� t te.k�:; ar. ,�xtr· L �.: on OOI to cuuec A 
l•..rr.'lr i::tr"'e":.  :'!1c I.:-! plcks up tha :.: '!':S.l.Ch Av i� r.�.Lo·;.t three �e.-.:ona. 
-��r. opeM .. �n;- 1 t  "'.bo•.1t 4..:; p:.·::-�nt snd �o it i� unl!"r<.el:,· �·{' H � :l bt: 
Bl-,_� to estn'bl : !" h  "! �nunl backup �rct,_..ctin@' S £!linst OVf:'rburr. wh � C" n  
..,,.. ,d l pro•.�::. !-::· '1 :-:�1f� orb� r .  On tne ot'l�r Mn� , :::or.�e nort of rcr : tor .i n�
! ::  !""""J:U!.r� '3 :". ;  � ! ·=k ;iobles (M?AD) wa::-. r � ·t·�n tt.•.._. nct !on of r :-: :..a.t-J.i.�hir.t.-: . 
t�P l �!":l t:-: :�or �'1e erew to t hut dC\.In the :nt; a:arru.'llly when kth tnt). AVS 
AW th•:· Burn 7 : �  ha� been exeeeded by these &JIIDUntc . 

. • LV! nbc.!"t: du"' to a fouled up DOI mneuver are attract·- np !l 'lot 
of •ttee>t;on, ?o:- the past year, eftryone a� tmt 'the be e t  t"!c tmtqu,
• ·' �" !!'·,;:� ' bi"Jte t"cree burn rignt back to the CSM haediat• :y,  Th c s  
rrohbly >10roe ;o,..,tt:y well 1r i t ' s  done vithin tift to eight tr..: n'.lteo or 
001. A1'ter '-�"t : , ; doesn't and the erev feels 1110%'0! time than th&t <l :ll 
'be n-qulred. for them to ftseerta.in an abort is neeea8'1J"Y and then to 
.,xecute it. Ed !.in..berry ·.�as given the action it.e!ll ...r performing � 
oorn.,.,tric •tudy to e•tBblish the beat tecbniqQe for l!bort.S Up to StOUt 
15 r.1�m1t�es a rt�:- XII vi th the mximnm possible overburn baaed en our 
b•lc%up cut-o-r1"" procedures .  Wliatever 1 t turns out to be ve e re tenta 
� � Vf":1;r r!'Oro.· inJ; to UL� th tt'  DPS s t  .40 percent thl"tlst, eontrolleci ma:r..rolly 
� ; th the ;.(){; rn :nt..ining l!ttitU<Ie hold , 'lbe erev would shut down atout 
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1'. •o 1 �  :'p: : hort Pl!l1 t!nj.ot. orr til" W..-n • ! �h 4 �··t. RCS whllP 8111Ultft...,_ 
C>J:ly J<,t.t.ison:ne •.11" ;JP.l, Milt Conte�la ftn::ul'O'd t.'le opinion thrlt DOI 
1\bOr':� ,,,..., e<>illl' t.o turn lnt.o th<' F '"'1U1nhnt. of :l'a m0 - �l�_dh
��c. lo!':__"_l!l-"-J!f:�:: !o t.he eJ!dl I bdl..- 1t ·�· 

4..  \1� d�etrt"'CJ tn C1"{!" t� ft nM1 PI\D •sse..,- vt\lcn tb<' .._(P' �'n un• 1"C!' 
lo·· ·L n.- hi: 'l'arC"'t /:JV PrDCI"'IIl (P'r<;) tor t� -pro .o-1 C'Oillf'lte.l ""'P""""r" • 
OOI ., Pt,rt:i!lfl und Insertion. It eon:t h::tn ot .Put-to�-., . •  'l'IG, �u\d QV';;. In 
ai-; : ttcn "" d.eel•Jed to add burn t !.,.. ('M') to til<' LH 1'30 PAD, 

5 .  ! t  \of!t f'  '"�e-t.enin(-d tiM � 1 �  .. ::1 no t � pn ·  � l . le for t�1L' F' �·�·. -,.,. 
�c :1�:e: tn�<J!r d�.:c'!!'n· propram (P'<3 ) for t�·· 1.-;r, j l n, l*"'dar tc3t a..; t : �t·.'· 
r.�1 p1•.nr.ed beeauee 1-t::C-H will n"t be frPp!ltro-d to "-?POrt H ... : th • a,• 
n�sssry inp11t da�. Don' t  �! excitPd, Tills !s DO £l"!at loss, 

,;, lie p!nllO!d dovn the eomplet� l'I!M""'"'"" tne<ln� 3Cb""· lea ror 
beth sr .. �Cl'!l�t 1\r>d esUiblirhPd thP (ol1ov1zw li-tr1X 'll'llUe• .  1'?-,p 
1ni�l'll vdues shall be lO,OOO t'l!<!t , lD tps ,  'lM 15 mU!l'!l;'llnns, T!;e 
nlu"s tor l'l!in!tisl!zsticn shall bO! 2 ,:100 �t., 2 � .  �nd ) ro!lll• 
r..•l!•nr , (Tor the un!q••e F r..ndezvot.a traeltillf! period b.,t...-n tn� 
PM.,ln,;- �r>d Inc.,rtlcn burna , tne w .... trtx •M.ll � 1nit1�11tPd ua : r:r 
: ,.';Ul f�t, 2 tps, and 5 !!11ll1rad1sna , )  Xt'r .... asltPd Vh7 the PGI'iCS 
ecli!J:uter pl'Cfr-'!ll!l (LUMINARY) does not J:n>Y1de a si"'!'le w;y to.• in1t1 ol!:ing 
tr.e ·•· .. trix valu" rcr nd.oor blfts as i t  OO..o t� poatt:on and ftloc!t;y 
nlu.,a. P'!rnaps a rea ahouU be oubllli tted tor thet. 

7. We hBd 5 left8th7 d l aeuacl<>n 011 l'l!nde•YOU• mY1fpt1on dur : n.r  tit" 
r��a" ! nr revclut:on. It vas ooon ..,ecp:nhed that, , ; ,.,.,  the :.M has no 
t�pe "'""rder, it lr. en� pcoa !b1e t.o .,.,lu.•te 1 tn perfbnllln."' 11' "'' 
allo>� tile tl>�"'vouc llll'l'li!Bt10n to Updl\te the o bt te  ftetor, HC\ft"f'"r, 
ttl ... rl' lch� <!Ontrcll�r• were CC!leertll!d that lt tt:<o l"P!Ide:-..s MVlF.&t.icn 
ln 'bnc� of' the I!ID<>Il fOUled up the LH state ftet<>r tt:"7 could have 
prc,.,leu tarptlM the I11aert1on !l.lnl wl\1eh cceun cnort� ftfl11r AOO . 
On th .. other hnll<l , i t  1a pculble that the rendennua IIIITl@ftt!cn could 
be •1se1'o�l •n detO!et111ft ci1eper:slcn• 1n the PhaslDg •�ver, Accordlngl,v, 
ve l'l!oched the t'cllovlCfl agreements: 

". Rendezvou• navif!Stlcn b7 the -nd lllCiule v1ll be uud only 
t.o update the LH atate vector, 

b, llendeuous na'l'i@fttlcn 1n the LH will be used tc update the at 
etn te vector until shcJrtl¥ bet'Ore LOS, Arter tllllt ,  the LH erev will 
rviteh the LGC to update the CSM atote n�ctcr, 

e, Whilf' the LM is in b!lel< of' the 111>011 the t'ligbt dynallics �Pl<' 
trill det...:nldne f t'  ttw, LM Ollbollrd state vecto.· 1n ae""J>tAbl.li felr execut lnt:: 

�----------...................... . 
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�r.� i.D.���le!! tu!14 I!' 1�  i s ,  1 t  -.:ll be lef't ._. :"::e ; in tact, 1CC-1I vill 
tr'.tn;eit !t � the CSM ·��t·t�r ! n:-·.·!��too. If it 1� no� �tr--·eptnble , thf" LM 
c"""" v:ll be .,d.,!r.ed ot AOS to tc!lllnn>-,. tt.e!.r n.�T!.,:n tlon Pl'Ofll"lJJI (PN) 
il!llll!d l " te� s lid  t he  updote pro.-rnm (P::7) vill � e��lled so thllt t ile  rroun'i 

lillY cen.1 a � LM £"te vector rat th .. In.ertlon •neuftr, It i s  unl!Jt�:y 
that they vill h-.ve to d(\ thi" hlt 1r t�y <I<> I �  Jll•t be !'ellOr,nhed tin t 
...., ·.;lU oot f""t •.h•' l"!ndezvouo !"l<l&r Uolekillf d!ot • ., at thf! lllllll:lllm .., ..,._�= 
Vh ten 11e a� rc tnte�ftte-d in. 

·J . �-s •1 st-tnd'lrd pror,.du� t�"'" Fl"''!fl.-:1 ... � U Jll!.la'!1yn ttl ct3te the 
c::.;�-s ta•.e ·n:e�:- 1 r.  both spect.>cor-,!"t �rut�n a�t�r ! nacrtir�r . •  

� .  r-en!�::\-c....;.:o: l"'Ji:otr the�l .1•.u·i;t l'Sl:�t 'toe rw·�.....,�c , I .lU!'l?().::(: , 'ln·-� 
;;� ·- - ""A� .:. : �r.t-d t:;:"" !"ollow!nf" J)rcf!. �t..· t �·r r tn, .... t ;··..rpor-,.. l l r. V�d her.;- J.n 
Ori""2'" Of O.u" r:r�!"eren�� : 

'� •  ::�n·i·��vo·l l"!\d:•1r CC'In• :nuou ::" l.y CfY"!""t ! : n:· !"'rom d.ur : n;� trw r.rl n i 
fcc•:...·t!.l to c-c�.;letl0n o �  t h,.. r-· :1 !'.!"�vc . · • 

c .  S11:�· �:: ... ".,. exeept <:.urn�"'1.i orr "!-U""f.:-.. � � · .<£" pl..'ltforu Al!.,;-T..o.·nt 

\.'!". � :•; in tn� pt.· · .c. � nr orb 1 t .  
I �  ... ;..,.EC J!J nJ  �c; !"�el tn� reDi(':voas M "!�!"" c--�rmo· �..;.rPOrt 1tiJ' of t::t:· e 
;: rof"ile� • �,.oe wo·.ld Mth�r ti�t Ut"Ul .- ·. · :e::! 

1} .  ·" ttt'r "' :!.�·1� "l!"le!T)"·�-ro .. a�i · .. ·� 11,7\:.-� on • nA t. t.t;e t.�:-t :'thO'...il•l 
1o !"or TFI tftri:· · <: : r,;:. HP. rt.·rr ... �; U'.l ' r..tM �n.: -t:: h.,. r:L. U ll 1 n,.r thl' .. l . .  � t : cr. 
'1r.•·:t· op '! : r"n !. r.  or.:l,,r tc obt., 1�, ., TPI ;olu"' :cr, :.'or cct"Jl"'"\ri�or . ... · · -tr: · c.·· �-: 
P'J:;c.: . KP �n��. : ... �e:r�l::.o.:- U$ ! �· �h.� ti�� opt!c·r . .... : �:. !l TIO one n!.nutc l1t·-·� 

th"lr. thf;!' l:(' F- :n cr·ler to be.ei'!up th� LM TPI 1!8Dl:�vc-r • 

., .... !'nth tr.·- F •1n :l 0 creva find just !I bout evr·:-)'Cne e l.tt• tr. · t;t;,,·k ! t 
ct.o• ":.0 "".h� end .·� to Vft!lt ttl keep the U( act�� fOr ':.'PI � · V·.·n !.: � '1€" 
r--·:-:·.,.zVO";:: � :-. 'l r  r.ad tailed,. lbu reeall the � !"U:a· :en r.J.le :.ey.1 •tt.• �:.� 
:ohc .. l'\ � ftC:'": 1 v- rt:�r �h�t ta11ure. I tue-as thnt. ,.:t � t.,.. , ,  'r' � t!,h· �;,. : n. ·  

3 

�c ·l(J � tne--::o ::o mny people thi::Ngbt :::o an4 I vas .. �u.�t. too t",l"'r�:.- tt; ur.Jc:-r.- � .... , :� � . 

• •  :;c., "  the CM:: �utODl tieallJr inhibit VHF rnngin;:, a• l"' ""y.oc.J 
t>.-· ,-.,eye l" l"lllVW or 3:?7 milest 

1:.. Hov do<>• th., eft¥ ftqn .. et the tnlr-J"'r ! oo . !Jootlre<>J. 
,,n· . - C)H orttor. in th-o l"'mdenous IIBY11"'ti01l pro.�a (1'3:)• 

---- \.. . . ... .. 
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" •  A'f'>: th<:oe opt!Dtl!l in ctv.red e:rasible .,IIIOJ7 or is it JlO"olbl·' 
to load tbP.a �·latmch on the E.....,IIIOJ7 )[..Start tape. 

d. lfov ahould tile crew I>Hnl .. the al @ll or the out-or-plane V<'l.oel ty 
display 1'1'0111 rn6 trs ( 1 )  tile CMP requests the LIC opt.ton tor relAy to til .. 
LIC or (2) 1t be uaea R36 to taJ'I"'t bh 00111 plane obonp •neuvPZ'l'• 

lie ll, I warned you1 

b'. :Jro'Tirrhll, Jr. :Jc 

\ 
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UOTfJl ST.-\TES G<I\"F.R.'I:!\II:Xr 

Memorandum 
TO 

;;;.sA >aozme4. SJ"<lcecroft Center 

Do\"B: lllebru•ry 11, 19(") 

69·1'11·T·Z3A 

ltJ•.J&C'ft -;ia Mi�s lon '1\!ehn! (iU(:�l 
.• �<l;f to eBt • exeept for tt,.· lubtr orr I t  -phnso -J - n� 

Sarno-· or ":�.·-· UN!� : : or. : :  <lJ i - :  OP'"'I: 1 · ···:.: � :-.,:; t C"'.!'1f" O' . t  o£ OUt· F/G �.:� s :· :cn 
:-:.:chn.i.G1l':: �t"v·: r_.· · i!"l l•t t "  J·H u· !:'71 !\r>o..- :.:. ":. � i  !n t�. �:::. �mo .. b::'-��cnlly, 
I �· ... ld .:'l:J �r.·- � n '..l r...1 r. 6 1 on I:t-.n:e0 ... ::! :e !rc-e •ne 1unar orb.::. t r,ct : v i ty 
t!:::- •."'f!ry •,.r-::11 ur. lcr-�tood R. t  th � o:;  �- !�k • pr!mri l..v 'lf'l A result. of til<' C '  
rni:-<or. - �:-.d Dhwld }:!e forr:lllly doc�nt.cd �-l�h!n the next couplt" or 
o,reoe�� . 

l .  Flif;·!':t Contrcl =' 1 Y l r:  :t;n 1 �  �_·o::..: to c :�t.. ..... oli;:;h thf! dc �-"l !.lf.·d 
f !"Oe':'lt.r-·� for �:nr.r.!.r.,;- ·1n·i !lC':.i.Y'• t : n  · �-�:cu· �.t .... _�,. ... � tf:":l:- rec;u L..,·d to 
':: •." b l � -�t", ccr.1r.:u.n:c·, t : on:· ln th"' ur.ll�1!:'l,jr e'ft'!lt �-t col'!ltllnien·.;.l.on 1. £.  
� o . : " .  Th�y ru.·• ln<�lude t;.he tecb..r.: r;,t.J.e.: fer orif>n"�'ltinr .t:hro :·1-t r. tet:rG't-1(" 
... r. .. F:n."'V!! t:o�"trrt ��e f!� _rt� if t�t!' Omtl t �  "'� !.m1N.',.!\":e, It ir: l'll�o fl"!"C(' ;;. 
:"'tr:: tc p : �  !:ior.K.· ttJOUfht. to \Ohtn !he C'!-eli ��oul-1 init. tat� t:t�r:(' rroe�U.Tt'5• 
Thll t i R ,  "hn '. ohould le" done with �he C:::X c-.,"'a!l.lnic .. tion oys t·.'I:IO r : :-st art<'r 
tho total fn :lUI'<! s .. em.o to have oeeul"t"'d. 

i·. A:; '1 EtnndArd pror:-ed:;rt-· , �-H will up--lo te CSM s tA t e  \'r-c tors on 

-t mo�-or-lPsr: periodic OO.st, - :-:1:1 eve-ry 10 nours or so wen 1 t iR 
mtu'! lly conven!f':'nt to the cre-w '\!'lri p:round, :JDlF-�s tbey ha:ve cn'lnged so 
l � tt1e a� to mnKe f t  ur.clt-�s .  ;.'henP."mr the ;: t..1 t-.� V'f!Ctors ar� updA ted ,  
i t  will b., to rntn th<> Uo! or.d �M compu·�r •lllllrY alot�, CSM fir , t .  

" .  Th . .  • o•tncn fUT.l}lMA$ -.: ll be ret.a ined nntll tho I)ol] alifnment 
u f'tr:r M:c1 t i � Wh(:tt,tr the rmnet:.ver 1 � mr:lc o�· not.. 

l,. Thr· :·'lmc· P!t: !'\El"JMMA'l' ·.11 11 be usc:! trJJUilJJ.r .... r ar,l tMn��enro:.h 
rt•..trln� Utf· pt:or h•dc: f'rnl1 t!t� -:xtet-r.r:c1 to --pre•W:Ct. "nd troll. -;to� plut: ·.we or th"'e �OU�'>' •o EI • 5 hOur•. 

c. 'i'he- lunnr orbt t RD'S�T to b(! u:;ed tor Ult: porlcd toctwf·t·n 
tl� ?l'C tt•· "cfined in "'b• shall be :rucb tha t too LM !:1. l:•nd l �  .. : �tt1tu.Je, 
OVt:r tht' i..:'lntlinr t:i te Rf'teor OOI -would tv'ITe o, o, 11 on the T"'..AI .  'i'hi :  
P.f�M:..,_T w t ll � ectzt1utM. b:V th':o }f:C•H prior to �CC1.. tor Ult..' { c  �he cr!M. 
A��o�l !n,· to cy nr. tc ::: , th" �kW.AT w � !l 1.:e u-p4n: T;ed or.. OOI day to c�
l"'n•·� te for Pl"''11Ct!on lmC•l1"t.. lnt1<'"• I can'� �!' wll)'. {On tn" -- • '-
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'; � :  : :1 1 •:1, C!" �< • •  r : , f • ,  'atf": ��.Q.'i-.7 : n  .. �.� I)C Wlll l� Ufl'l'l'tt!'U .<:•'Vl"Ml l � R» · ;� 
!J".&tn!"Vl '" · �·•l�y w!l ; 1··: or. tn:r� ltu'IAr : · ,�r1�'lc-· t-y tnt- U".C to �rl"'t":'r:pond to t.n,� 
'l:i.C"'J�t , ! : 1 ·nm- r. · . G"n-r,...n t. t7 � r,l� n to U:T'd1\t.- tt� C""'->N IJ:I� or ler .1 to thl' 
""co•nt. �;T:"MWIT hut ..., will n< • t  a t • •·f11Pt t<> • I nta l n  1 \  J>I'O><'l•"ly tho •�Dr 
u n ... uc.) 

4 .  1"1� onl:t burn l!J)ni t.orl n.-� l! � ! t  ! t.  ! !". t\4!'1'eoo• !! t�'lry to ct.:.n1'"' fi'.·m 
tho-.., us.�! en C '  !c  tn� one u.-�d !\.·� O\"' I'l'U:, rrot�etlcm on tcr1• ':'!,,.. 
extl"'ll IFIJ:i� or th1' IM JrWtY.c:o t�-, ; .- m& ·n-.·1" ;ub:-:tl'llnt.1n �.ly lonf'·�r i n ttu :r� t inn. 
r.o th�t 1. � !'!l! t  h•, .' l·""l':"n rm·i� N.""-�· �<Crl'Jl� l"'rr:-r. =-�t�cl t"ie•t�_ ly, .i� w�ll "tt.� 

lr"'l :"�C'()!'I : :. l"l'l thrr u-�'ln (_, :.�eon i r .  

� .  1-l•t.h Ph.y.-:; ! r•:: DJ"'Iln,� h >m :  r- �:1". � · · 1  •.o 1et.._,nr.l nt-· t t'  !.r. o:--l�r .o::.o 

m !nt�tt ' n  � X)Od M:;FN ort- ! t  det�.·�� : ..... � ; e!i e'!pt\:.i.l1·.y, i t  L: t"'.n.lly n··c-ez
r:ary for 4 he cn:w t.o rcver-_e ':: �:"' or> n � ·- ! oc or th� oJAcecn.ft x-tt .. d _, 
"!'V�!·,�· t.h rc-·r- hGur:� rtur : nr p�r-1011::': o!" ..,._ !'l·�:r� .  It :t�tamr: "13 t.bou,:h thf" nt..�t 
crf,..c:-t Of" th•· V"nt : n�· 1.:- e,lzrp['t �,_ .. , .... ,._::/ 1n t.Jv.;. lMnt �fl'nc it!ye J : ��tion 
-,._·::�r. U!' i r!1'  th': r'1'C >t -+-.titud� �· �:; p·opo.:-cl "lnr.i � t:  would. ' "�rt"l : !"!ly 
be n ! cll!' tn 'lVOi .. i unnfO!'e�::: ��r:r ��C""':"''il !"'t  BD�V�er::; ; pertmpr. t.'Y{'n unn�c(·fl��!ll ry 
tt .-'ltk�!l! n;- o!" t!':e �-.. . 

rt. I n  ord .. • : ·  trJ in: ":.l� t hn t  t -- •· C!"" · ·  rrPr �'Xo>el·: cnc•.• :·  t.�·l: Pl���� · -"· 
'J'J:r: n,� ··� · !·J, K:c-n .... � 11 mi-t.! "' n_. ..... ,: � : !'k  t:ei�t:"t :on of entry %""1n,· • 1 o  r:,·o .i 1  
pi;� r.r: .:..r �-,.J t_'lrM:.:tlflJ" :':.I ..  �:: ��..:1."1 not be :t d 1.:rti cnlt tn :llt: � �' ao 
w h : lt· i n  .i..unttr crb l t  b11t eennct h.� -:ior..- pre-a:h:sion to r.ui t .·.11 ltnn.:h 
opportun r t : c : .  

��. T:�· · r:rro·,. i - , �t)'kl� ror " !"r'Cf'!:J'Il(:r..!·l• ton 'l�i to Vht ·t 11 : :· , . .  (•f: ! l'";; 
:- --.c· .. t i  r ,, : ,·.!"fr rr, ·d ·1:: : r.g one or tvo ;.;c:; r � !lt_· � .  C�·ad.e Gr!lvc.- . .  ..;::�J 
to c.-. ·..,o�·-< : ni· or. tr. i .:.: .  

"'l .  It '·'"'-" c::: t."lbl ! r ned thut ,  1 �  n doc;.;.cJ !>PS burn 1 :  :o ['!r: U. t.'<i 
fr;:!' :"e: ,  : � 1':hO'o l(i be- c-rtrri'''t ou t  w .i.t h  one bum only nr. oppoo-:bl to tl-to 
n t:  r•·"=> fl"" �·n :-ur.._-es ted. 

l n  t.h l :- f:'V""nt U1t:- LM rl., : .ro� vllt 'ttr � l 1 ,1'k· l uf' : n� - {l0{' · · ·.i 
't.or; --: � ,·ht i nr·. nr :Jtnr:; t n  ot"fl,.r t, . dt·tf'rm.tnt� plntrorm ortent�., t l ,•n (1· · � ·: .  
r. i v· · n  t p, nCf.!t.U"'•CY or pul:.�e torq�• ! r:" ,  t t  \t i ll be tJO.:-nH•.u:• tc r--ori•·nt t 1� 
l�J :"',,- P,r mr.• ·UVt'r wt thout !ld•t i t.!onnl A\11 t d  r,.-.tlr11·;�. 

�. T!v c::�l w : n  U!'( t.n· · AV•.'M•·e G Profl"'l .. (rf<•(l rcr rr.1 : nt.ft !nl n,· 
:: b tf · VN� t.or;,; l L' ... '£" r.rtk·� n O()("keQ Dfr l'urn. 

d ,  l t  "lffl :-. e�t. lmut� tMt t lj.-. !� could h• tMd� :rt·:u.i,:,- fur ruch .1 
bum eno.1 l l.Y w1 t.hln 1_1 'lOUrs • 
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•• 

• 

• 
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� ------ . ---- - - -

�C i ·. ,  -�.- r:�·i to d�· .. . !"!"".-: !:.•· if t.tt.� D� .-: r:.:"f"\ 1 .... r>:v:..: :  . .  · "'cu��1 
acel-.•·<1 cor.nf'l.iarrt tio" � t lC Jl"l"eellt th-"'U" t in th• LUMil'lt\l\Y 

t. I c  : : •·v l·i .. nt tb1•' <'OIIfl• h· cioclle<1 ;1ffi ch,.e< l : . t  llll: t  h' 
rrep l""'l ror th<' F �"" (l Cl""'W< r:r :-c:!l • 

. •. ·:r.• · "r.' ... .., _� .·t'!:il '•lit.l �- C"\·.·r.��·rt,t'J vt th t.hf" t•·Chn i c;'F' �t\D h•1; 
o.• :V· � C. !". • •  �·o:' · •, . . LOI·:.c m.:r�·  · ·  · � f'l!'' . nt :  u &ltO�t m::r;•'\l'.>t ·r .  yon rt.·�:1"ll .  

'�=·"' •. '"".•· ;,•J..-· r:. :. · ·,r. _· . .  -: ft't:• • · .  r .. · · 'i"f'\�3 i n  th•� �tv• -nt o�"" . , r.rt•t.:1 ':. '.. • • '..: 
- .- ·;·_. "' '1"'·-:r. !T' ' !i - �.o:: . ':"" .·- - �:--- .. � . - d ·t- ·  th1t. �tp;\i) r.n: -icvl'lor'1.·0. f':""' - \ L ;  .... .  Av l"'-''i\4 : r-�- l "t ' . UJ!:.� n.-· ':.· .·-- �� r.- -. ''\'!' ·· : l� �� t'.V'L"t;.t..·\� e:'(�i C' '. : :: :.-· --·.:. ::'..l�.�--· 

!"!'l- �; • ; ,· •. · :-:· , · f'  - � ��  · r-.u · ·�O'· :'l• · : :.•-:" � �·-· �tyl C(:Cl":-1 � .. � clOI!I\; 'l!"t. -1.�1 !:�.-�{· ..0 
to i..Ol TI(';, � .. � .. t•ro·" !'l!�::: : t  ·re-·.:. 1 1 .... �.,:.�er tor tht-m. .:. :.· · r;, • •  �.:-· r.t ··-�-. ·:�· 

w�·�- =-ehc·iU�f'·i. tc o��L"..Lr 1·.; -.! ��t · ·- · - :-ro� LOI z:n. Tht· rc � n!: � , �-'-'-- Y 
, .. er-· c�r.�..� - �·r.•- .1 · :-.- � ·  i n  .. r.�� . . ..,. , � ·  o"" ""t!". ,..U!'·r�ncy t�..,.Y --:,:! !': .. ,'!: r.ott:� -: �-.� 
� : �- o:.� .. r.,_L.Jo.:r. rJr · ·:- e:D'!"'· l : :r�- :...- �o mit� n c� ; U\�(' � r. d, t c·�:;J.nic,· 

· .. :-.�.: �  to o::x-:cu�t.: ·. :l·.· ·1lort l!t.c.- ·-,T" .-. ?1.1;:--bt A.r .. "l • .t-� l.· :rr·;nr;ot. , X['·_y: , :,. _ ,  
'icc!.:=< : n-:.(__ rc ... ·crf.l.n,· tht·se- cr_"lr.;: 'r:r-s£<-d on TlG M t.h�!'" th!l� SSCO • 

..1. · • :- � r.·"t" � :----.... :"""::- i :  �nco--� \l'Y":":" �tur'!· r:hutJ.cvn on e " t : .· -r :ht ... :WOI 
o ... ':'EI �· !"t"'J.\"f-'r. • t--,t: ere\,1 '!"��l i :- ::. �  "W"'ere no-t; lor:lenl tc r-rotcct. " '-t i. r.: t 
1 � .  -;-.n r-t :cul:�rl;;- i n  th<-! � +--""t- 1'--- Ntter!ly re1�!.on, ll:r n.�r- o1· the 7r.ru.r t 
t:ir·· -·�t On �....t �c�. . For ll!':rn�le. :.iu!": n..t LOI they r:'.lr:·e:""t t.'--4JT. : r.r u-.� ' 
:-: w :  • eh 0-:'1 froe 7IG + 1 lti nu te �.o i'!t; • �- r.r.inu•e!: C�Jni. on tt .... :'!:! t:.rn(·••v� r 
th<Ay would :-wl ':ch � t On f"rcm TI!': • 15 s�eoMs to TIG ... � m.tnute r .  Fllt:l: 
Con�rol " rl-:l oth�·r .._-Jy_; "l� cooi!U" tn thinf. 111t-ou t th..� t !  I thinK th•� ;� -- '..er- -:: 
fM!" l:- vh'lt wc•1ld hftppen i r  •.:...c:- erev Dl!f'l�et� to r:v.iteh it of!" .:n t : c · .  

':"h; · • s nll I cun l""'nY !'!I'·ber. �b::: ·.l,y trivia , :;cu -��'-' vhlch rror�·P·!.y - !"  . .- ·�. 
�t':t�r th-"'n 9nythinf the .Gt.!'l:,.U-� Ot Ff(; Mit!" iOn 'I\:ehnf qu�C fOT* ":.!"!�- C r:-..: .- :- • � �  
rfl-•1 : ··.:L� . 

� I  
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Sa turn V/:'\poll£1 l.J'Iutil•!. 
Pbftt� Abortn 

P/G LuMr Opernt\on" 

� Ancent 

. L  • _. • .  

� : ::'! i 
i >; ,j ' '  . .  

:.� r: 
F l M l "*  
Upo:lt\, �· 

F : un l  
t;;)ltfi � �  

t0ift t l ·  

• "  "'\ ·' • U.t 

Jnn l :..; 
Fc:o 17 

A�L 

lttr 15 • 

Dec 16, 1961 

F�b 14 

}'r·b 17 

M!r 3 

M!r lT 

Jab 27, 1� 
• 

M!r 31 • 

Oet 6, 1968 
• 

• 

Feb 3, 1969 
• ·�--------------------------------.• '� hi·:.:-e � .. � (•-·,:-. , · _"1. ·  �t. liJ- ._, �r:�-tl.f' -: c: .. t :-�··: C '  iocl.6ments .... ��:: .• •L rlf ; .. ·r ... )� :."r.:�m tVr: ':. r,•D.-:.·.J..::Vt"U.d t o  p�-':EI aDd �Dter.vous l"Pt"CUe 
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MemOf'andum 
: (;ee Uat attacbed D4ft: F<!bruaey 6, 1969 

69-lf. -T·lBA 

IUIIpCr. P/G eta-lmler lddecurse conectton ldsol011 teetu.lqu"a 

• 

• 

l --

Thio - lB to do<!U!I!Ont tile cfs-luftp,r ldieourne eot"'''!Ctlon .!li sslon 
teetmlque� ve agl"'ed to .Ta!!U8r7 7T •nl .< 8 8 t the 1 an! 0 Ml £ J ion 
Teetmlques ....,tlngs. '!'he transbalftr •""""""" ""' blued on the 1'ollov-
1nc UIJUIIPtlOill and gu!dellMSI 

a .  We .,,... not eoncel'tled !lbc••t l!'"t.t1� sub,tanti�ll)- fUrther off 
the n-ee return tl'!lj.,ctor:y thlt!l 011 c• - prlllllr :  ly beenuse ,.. """" the 
DPS bllei<Up. 

b. We �,... eop<'c'.llll)- •ucrlCiti:J to !!Oft!'""" ;!Q; pi'Opell:,n• , vhtcl. 
led to tile procedure.• ot allovlll(!' u... 11!1.,.,..rs'! eorrer.ttons to grov 
to SPS size i f  possl ,le • 

c. In order to lllllntaln best cOIJ.'I'O: Oftr the s l tu!lttor ve 
dcelde-1 to use ICC3 �Itt LOI • 22 ll<lurs ) e o  the rrillll' ICC, l...,vlng 
M:C!, essentlall)- tor fine tri..,illt!' 11' ,...,..,,..,.._,. 

d .  'l'h<' ldn!IILUII SPS bul'n is r'l . �  oeeondo vh:oh l o  .,qulVRl m t  to 
ltpprox \lllltel,y 3 f'ps. 
!lased nn 11U thnt, ,., eatabll•hed th<- f'>Uov:n,,: 

"• 1CC1 (11 t  TLI + T houn )  aru ICC;> (11t T'.I + 24 hour' ) 

The need tor theae DIII"'U'"'" vlll be bu'!!d on hOV 't> l  o; n::c3 
\lould ,.. tr ve did 11o1t Dike tllem. SJ>eeitlellll;l, �l::C1 ltnd/ot M::C2 v!ll 
not be neeuted as long as ICC� is lese thftl: 11bout 25 f'ps v i  thoUt t!'lea. 
J\ll'the�W>N, - v:lll not !Bite the!o uol .... - ""ll u•e the srr (tlvlt 18, tM7 aat be bigger thall 3 f'ps ) 11 m  - v:I U  not �rlm l'W!sidullls. 

b. ICC) (11t LOI • 22 hoar8 }  

ThiB 1 8  the J>rl• DIIII!Uve!' to IlCht""' the <!esil'l!d tnJeetory 
uftiUDI the -· It vtll be •de 1t th� pl'l!dleted JC:CJ. 18 ��'Iter thAn about 3 f'ps 1D ord� to awld usl��g SPS tor JI.'CJ,• ReBidaAl.l- vill be 
tri-.1 to vith.lll 0.5 f'pa 011 thla •l'leU'fer, vllloh v:lll -t Ukel,y be 
..t. 111 th the SJIS • 



. .  

• 

• 

• 

e. ICC!. (" t LOI • 5 hOUrs) 

By hldn� ndVRntiJge or the strnU"i.,nt flexibility provided with 
t...,-ztiJI':" LOI ..,,..,...,r tn tar!"'"t l r_., t;,.c· LOl .. neuvers, we an· often •'ble 
to "vol•l 11111<1� �n M:C4 . TI!Rt ts,  �he WI target:ng ""n be <. on"' to aenle,., a M mil� el r""l"'" orh � t in '1'1 � .. or •u�'•hn• IP1l Appl'O"eh tn jeetory 
d l sper doM. Tnir. j c dr>ne by ro .... . i(lft or the .. jor Ill[ iS or . he initid 
f:l) x 171 n.m. lurvtr c.rb t t .  Ho-.,�v--r.  v�- '" � t-1\bl i :o h�cl thnt t� �psidAl rotA
tion �hnullt re lim� t' •I to lezs tbr.-r. '• 1 1��·· It 1 t i s  net�t"ssl\ry to u�e 
the :-;� for r.cc • •  ·h• rl!'&iJ»>�l \l ! ll \-<- tr!ID!d to w i thin l r • •  ... 

XideO'..l!:_":f1 cor��· lcn t�chn!'1't'""': on .__�n:--f"tlrth ler- phAse o'f t�.e flirht Vf.-re' 
�onr•h"t s lmplfl.'r . t;,, "� ft'""'lin! r .- �h·" C' te,.hnlque of u t i l . z lng t!?..nsea.rth 
arldco,Jr!"e correc� ton�·- only !"'r'·r �1 !cr control. We tll!lve ectteluded that 

it ir: d�:--: irrtbl� to '\VOlri �k:� �·1� l" ... t !!! 1.deourse eorrection (i . e . ,  JCCr 
n •  . .  .> - � ho,rd t r  " '· �n rcc<o-:- . ·'·�t'<i! n!llY, we OJ"'II"d up t� "ntry 
int;  rf�tc,� (EI)  f ll r "l �  f:''lHt "t!'!J�,_,.,., :_! -_: � - ,. little n.:n•c tmn eon C ' .  Spee t 
!lC'• l ly ,  � will not • :XP�J " �"' �7 : !'  · �P. f1 i&:�t J'l'lth .llnglt--. f, llr, betWE'P.O 

'' • ?  "�n•J f, .'"' d��,.:· ( ... . � 1o-""rt1'"•�.-. .-- � -- ��-� nnl).  In order W m. n ! mL:-.c thf! 

pl'f")'t"lt tlt •.y or +h�ott !"' :  IC"C'U�� C"''r!'"'"'e� · -c-�. we c�t th� threrhotd for I-CC,; 
( «ch�·Jl"d "� t F.I - 1r hour-s ) 't ... • :· � ·.;!:!eh 1 r elosP to tht !·�FN tnrge t
I rs r.. -�..lMC�/ a t  v-·�1' t !t"!!"' .. T!':P � :�--: ':�D!"Mrth mldcour�e c•·rrf"etion (rcc5 
ftt JII + 1� hour� ) ,., 11 no<: 't� I:_"X��·.,.i �ml"?SS :1 t i s  �t,.r thnn 1 tps . 
Th*"' !!X'): -: � i,..-n � f1_c"tn• ch..,r;,ye � C' ,. c:" cour::e, i s  brctlgh.t R. out 'l)y the 
Df!: Mrkur -w h i c-h r "'l !'f ly �-rm: t ::: , ... . .- : .... · � on !'rom thf·· free retur" t"Jr>ctory. 
Th t !:"  � �� ... . -. th� lo�� � c  'l'!'llC'h · t'r'!'· l·"r : t n-···· ""' -ten ' t  tl'\VP. to c("'on ! - l�r ftiJY1ng 
t� .. t"A r ('UV-f>r · •·"! rl � ·"" t  to ,; •.ny .,. . "'� "l.:n �� returr..-to�ftrth Cflf'!b llity. 

PA : II\ITl �hll, Jr . :J8 
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Memorandum 
See Uat attached MTS: P'ebn11117 6, 1?69 

69-PA-T-lTA 
,_ PA/Cht .. r, Apollo Data Pr1orit)- Coordh•t1ae 

su..JIICT: MX-H Aa.,.,nt Mln1 torlng 

• 

• 

This 1 3  " note prl1111ril.7 to -l.t to roemaol. • or iiiiPftBBlona obtai� 
durlnlll the foi:'C-1! Aoeent Jt!a1 tori"'! -tin« or Jlwal')' 21< I 1%'}. Althousfl 
it �PP"Bred th8t tM prt• Jlfti"Ui tor pl"DC!elllng MilK data vas to be thP 
"LeBr," I r .. e1 qu i te •tron«l7 tM� U:<! old , cureet dopp1•r--I!Ul'el!ll!nt 
tec:tu.!que should bf' retailll!d tor ln•Pla:Je &nltortng. The onl,y situation 
1 t �nnot •upport is ucent n- t"" eentn.l lllnd11l6 al te vi th a bad z-axia 
;;;.,., l"l'OOI!!tcr. It aeei!IS tel .., , ., t �.t tor now, til• " the Lei! ,..Processor 
oboul·l only be us"d prim!> tor out-o!-rlano! • tho! Bi .....,t ion the old technique 
""" <:lo noth!np for. Aec:aroitq to .S-- !!Illes , their plai!S for RTCC prograa 
'lnd Jt:C-H <:!!splay i�le..,nt,.�1Cift '""" in eompiete aeeord w�b this id�. It 
h onl:1 neeessary �c .. � tnr dedslOD to do it thia ""7 on thP G aiaslon • 

Ar.o·.�er �hcng I B!!l F'r.iel!trly eoo:elt:ed about ia 8ft BJlll!liTftt vlllingMsa 
to • llo-.; t>,e traj�ctary to be<:o.,.,. botdl;r dispt'!1"Sed before S� te�l" ri"oa 
� r .. n:r..- FGfiCS Brri thus to .. ccept- vtrot eould be a ""'l"Y poor rendenoua 
s i tu�· l on compow>led by " tailed FCII:S to do the reaol.enous . In ordM' to 
llYO ! d  this ,  t�o things maat � Cone. 

a. Fir, t ,  ve mst determr.e - serious it is to svltohoYer to the 
AGS as soon as lt is reeognl:ed that the PGRCS is not.vorlting 11s vell 
"" �h� AGS; thin Y'O't si!'i! U bOt ii-C;O.,sUOri Gr pre:.!lill!ht expected per-

• !oi"I!I!ue� crtlle tvo syste!IIS but l'lttMr aetua1, obserred pe..ro!'lll'lnee in 
re'll tim.. The onl,y l'I!Senllt!OD llf!lll118t n1Vhc.,.,1"1 it - to .. , h 
the MZBN incurred b:T tbe aetuel openttOD 0! avi tohoftr 1 tael.t. 

i --

b. Zecondly, there llppe!'ll"S to be 11 need to eatatl1th li1£play •etion 
l1�o or technlqueo imolrlng dlsplaya otl>M' than t.ha pl'E'iieted inoertion 
d�oplo,.. Tills io necessa17 si...,.. the predieted peri� Ya. "lledg!! angle 
d l s;>lll,. do not J'Mt"8l a probl� until 1DIII! arter it occun. I t  Rem8 t.o 
""' i t  sh<mld t" rooolbl,. to .... tablish aoe tec:bniqutO vbich vcn!d result in 
takillf: netlcm ��t�ch sooner. On& eonsid!!J'Iltloa Vldeh lllat be ,.,.l;n!M "'"fore 
n""Pf.ln« this ·technique, bo'Wieoer, 1s to cletetWiDe �IM n'rec:t ot ddayln� 
the svi t'!boftr aetion ei...,.., 1t the ACB ia eapobl.e ot returning tba &JlOice• 
.,...n to a near 11011:1na1 traJe�..or,- •t Uttl.e /i"Y -t, thel"" ! •  no point 

' t ' 
in taking thP aetioa early. � ! 

., v..r. s...., .,. 11 w, . • ,.,., � ,., 

' --i 
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••• 
... 

� i.  
II' ' 

.a ' 

FA.:\:ttf�-r. f �t · o  "' .,.. � , ,.  . ., . . , �  . .  �r,.._ ,  . ... .. .  , ... 

'1"1::t  "t.•'!'.A,.'t ! .· ' 1  �ft!'t"t� yo'l (\.'� ' 1 "'1 0"'1: 
7 .. �'-.n� �r :�"" )l. t·· · : r- c- ·l" : ._.,,l :..- . _ ,  . . .  ,. •. . 
•.)ri.I· M · ·,,n ).�i ;· � .  'n ! -,·�-.n• ... -_ . ., •!• 
r •.n,.t tnv 'tt. n -t . � ,  !11  �00'1'1 - f" l  1 · -+  r. · '  

.. _ . . 
·- �-. ;' 

t�;o rtr t : v t •. t•· ... f�.•o;.w.,..�n CN.J�',.. t- 1 f !' t •  ... .,. 
n d . "l  : . · �  er.,.. �r � vl vc =� ' J  1 . " �l'. ·  · · ' •  • - "� 
u·�··!":: ��l"'f� rt Ti!.t�.: --r �·· Cl'f!fl : • p• ... 

�":trn. l'' "'Jmr" t!"'t("., � n  -� ":t c •  ·_,  • . • !  
... . .  - - · - ,.. 

/, 

. ... ..._ . .  

' . 

-� . .  
, 1 • • . 

' . 

Al:o "t- thl.:t �tin..- • .,..'(! ! n terd tlJ , . · :·-'"" '= . - - -..._ ... . . -:�- - O!'". o"' 
"·�· f}(j f.�.lM!"' C'l''tt!. �  �'.: tr!on Tt:·...::m · , ··: .. - ·  'tl•"'-�·-: .,. ·-r: � c� oo:.,. rt ···� · r.•: 
of t"':t.�> .r .... J1W'\ �; wtl! C"'l � •o' l"'. !"'!!'''' :• �"' -. r  -"))":'F; •  

- ·  , ' I., 
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Memorandum 
Mit: )',_· c  "'\l�tr_, 

•'••·I'A·�·- \,,, 

.!'•··t l i 'Ki• J n  O t h• r· rt�l.t.! or ·-n.h 'ITr'l'. t t  l'll ll'l)'f. f-1�1 ... roc s f l·l·· to 
ur.;f" r1C'tu� L f! l .,-, l t  ,.... .·u t r. :· •o ; ,_ ..,.... , ,.. . ..  �J·t .)"01.1 ""� h ro,...,. t h· 
�-l��ht- . 1 -;m, wr! t. i n;t,  t� : .· rr• .. '<' l'ft'W �hi:JUt be" C' � "'l'e "dont.· 
rlrh: .. in pl111 nn1 n  .. • n t•o•:•�n •. • tor. 

,.\:: you 1¥'C1 1 1  "'" or! ,.Zn."f l t.J'  t."''tJC 1 �"- J mnu·�l.J.,y brll"kinr• Uf' tht- GNC;. 
c!�lrl rtt· LOI t t'  •tVC.' ' - i  '1n o·:�·rbum- u ;  ; •t.- 1"'<"t.h t1.1m r:t•1ntt!("'n ,'Jr.'- t'•" D� 
d V COI::l! t.'r. l!m.•wt•"l"• .:�-1!. �· �'1"••- Jom tl� 14!":11 !1�1 pl·tnnrnP, on �\1 

' C'  .h.J � h l :' •  '-•' ;,''i>t.l' lu•l•··t t. �·- _ .... '"!•d l n.t1J.f'r" t c- �er•'. ,�rt·� .. nt"� I n  ttw Av c�mtt•r ro -.m r r  t"rr i t  '"'t' �!or� ou.t :� : n•"#' , ..., con·t.·qu�n."'"''; Cor �n 
cv.:·rl'oun1 'tr'"l·  �··tt "'! .· t- rorh�.c- .. ?.J.r· bo !'W'I�, ,lthcnph ! t  Foun-1:· :"" ' "\f"le-. 
r:JOn� tor i n  · thl"t·-� -1�t·! �Ot� �·" !' : "Ll·,����ly '\n:l tJII:itlflt_.. p:"''pf-:r net ion 
·: .. t h : :· ert. t! <"• l  t !TI'II" -::u_r�"li cr:t �r: h_· Tr�y. A$ -"" l"'Pr�'llt, tty. tln�.l 
C "  ;;rot..-e(l1:rt ·"·-"! :' to bt1�im'r. th•• � 1-y enulllllJ t-ht!tthw dovn t_.hf! SP.""; 
: f ! t <.:xCt�'-.'-ri·· ! tb� urr1 ... �t;!� "e--! �·.lrft �:..!·•i' ' c-n 1")' IDOr'f" t.l�&n :�1� se-conds. 
:"�L ; V'\ iu•� .o'1 ; con.· i. e t�r .. • w-i�h Ur· ·� x .:.::·; , � . -.. Initial lUJ'JRr orb1 �. 
:r ve M.:! 1,...·�1 u .  : rv· "' on•"'-:"-""Af'l"' tor o.�r- !"'..t.!.t.� lf\•'11·1 hav"' had to 1-e ror 
· ·�·· CI"'�W to :- •1\l!. io·.:r. w-r.'l .. ll.y ._iu '· �l-nt!t n t  .. ,..c. 1101fllnn l  h1n .. Ju.r.rtt : on 
(no dPlny ) t n  OT':!•"'t' u- .. ,'Olrl flll an. "lf� f'·:rleyut.l•ion 1n f:� evt-nt Of n 
!"l : t•h thru:- t t'T:,� ' rt• · . 

Oto l'' r .. �!l 'W'"' '1 C tU.·t l l:t e�}"'.!"rlN\<"•"'1 �� "hll'ft tt�lr'"lt.!.nn 4.9 :'t!'f!nft')G ! r.. '-!�C!t •,r(" 
o:· t h."tt rxrr-(••.· · · 1.  'lt.,·"f"t'·foJT, ,. :  """''J t'f m:· · ·, ·t.o- 1-e Jnt on C' tlw t!I"C'V \I'OUld 
h"i\"f• :"ll� t t  •tO'ooO t ' ,  • : a� 111Uita" lly ,�.,...n t.hl"'-4'h t.trf' r.&N 'Wf\11 Of.t"J"flt t l np J-'l"OJ'PP� 
�-n-! t.wn f"'ht�y l.rn.! 1 trl� hrt.l tf' ftll lt�, " � �·or��.� bUm or ·:hot;,., t'fVI" r ('roo..-tn 
-�- �ro·: � !ot, fn !' : n t �· h  l t.  orr, (ln <J�t l t t J,•n bJ tt�At,  'WO:' wot lt! htP·c11 \1r:cn 
:..: -·�.-;1:-"'..t• tt' u tl '"':. i :P �;,,• r1t'x-lCllity or tift'" _-",wu•l"Urn uu t·: "'r-eot l n;.": to cm-
�n.·s.t-t� reor t.nt:� •.J"'!l .. ·(·etory d h :p·r.•Jon rotw, , ,_...,.. l.J.•t �t'al\..ilunar ntid-
C'OU�(_· �rnJe t ion '\'1<1 \tf! ':JOUld. Pl..,'ft' et)1N tt• · "lrith n t.A m:l \"!' "-ltl tudP on 
tht� Mel-, or t� moon nthr:r ttr.n " (•l e!�!nr orbl t . )  
!nc!dth'\t-"ll\,, our ntt,.·,. r""•nh·t'lt. C"OnclueLt �, thll.t l a ,  t'1ek ot' C!t'fh• 
r;d.-rtc'ft r n  • h  .. . dv l""& •nter W11!l ��tlto �n t'C!'I"'f"t on th! ;"l tl �,tlt by t>everal in•n1;·ht 'tnDI!'ftliN· tnetudlM !'lD .rrt,tle seet:�t'OIIeter1 
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. , . ! _. : .y r .  · �· . : ;.� :on · 1 :· t o  rJo"' to h<'� tldlt� t.r .· ,� � ;  '.'( !'<'' 
. 'l· - 1  . . .  t• ' : � , · • !LPf!r. . ........ 1'1 w, lly �trrtvoJod nt n r��trv-•1· :; ' rnr·l·.:: 

, , _.._, c' !'·-·\.t >?U : � , r fll · "-"' t.ht'· CIJ"ln;:t· I n  the ltCCel� ron: • t , · r  l' i. "l s  
'L' · o  · . :·•- , . , . t nt '  ;:ht•t:f • •  'I'h"" f\I;B In conr tderuct .r.· d l·•n ! !" 1 f ,..-

r . · (' ' ''U. t;l,t ; t t  .l ; f'htul:···d mor,.. thnn ,o4 tpa2J i t.  J n  n 1 . o ��on .. 
: .. �·· \ ,  , j  l · !', · 1 · ·  ( ' -�  oluto ) f',Yro ctrlrt 1n any oomrortt, , t;  r·"<c-�ro·1 · 

·· h· tn·. . • .  JOU know, Lh-� AOO c.,librntioa prooctlu� '-l'fl' i " • '·';l 
· •"':l.·�, t.: (,r, .:.'• r b>t-'1. o r  tht.'rC outom t t c"\l].y, Thf:'rr.- hn·l  t�, •( · r, 
. ·�t'H·!. thn t ; r n 11\:rL'"� ennnp� oceurr�u rrom the prP.-1'11 . -ht ,r:-, ln"� 

_ ., .. , n  ::nJ .'_f"" .. • t t,�r th--� t. ti1� calJhrnt lon rn ther th�n ttt• · in . .  '.l,J.
,�r, ��l� 'D1d , t 1Pl't:�·or(: , f\l)fnt�th i n�� :1hoUlll � Jont· i n  · • r; 
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Memorandum 
See liat attached 

PA/Chiet 1 Apollo Oil ta Priori ty CoordiM tlon 

DATil: Jenuary 21, 1969 
69-PA ·T·llA 

SUBJECT: D Rendezvous ltlaaion Techniques ,..etir.g • J'>lnunry 201 1969 

• 

This men: i s  to docul!ll'nt the "l'@sulta " or the p1'11�ll1ng •e•eion we hed 
on the D Rendezvous Ml r sion 'I'echn l'lU" " on lobnd•y, J\lnu•ry 20 ,  Thh 
up"c1"1 meeting of FOD, FCOD1 MIT P"'OTle , •nd the prime And b'lckup 
crews was cnlled to try to reach • •'r"cment on • numl•er of 1 tcms not 
covere.j previously or uncove,-.,d in ro,eent s lruhtiono , 

1 .  I n  order to prov l·le �n oecnpt..,ble ,-.,turn tmjectory i n  the 
mlnl ·footbnll, tho CSH l!IJr.t mkc • "horizl'\ntal ndju et " rmn�u\"•r 

nprrox i mn tely nt the nom! nnl tl� or the LM Ph•a in� Durn, Accord i np.ly, 
�� .. � CSM �;� hnll be prepn.�d to exf!eute it ! f ,  tor oonte ree�:�on, the LM. 
f·l lls to do the Phs sing Burn, Thi• provides en nbort opportunity OM• 
hoH revolu-cion later from the mini -football if the reel time si tuetlon 
dlctstPs i t .  Nomina lly the CMP tsrpets this manPuver for himself using 
' ch!lrt. r:ct I.J.neberry """ o oke1 to look i nto wh"t n er. i a tance the l·t:C·H 
m! Fht provid .. , 

2 .  Tht•rc �hnlJ. l't::' no ''hor17-ont-�t l A-C.i._1u� t'' m n,_mv�r tar�; tinr. done 
� d tiler a+ f.r-C·H or on-bo•t%'1 for trtlllllrl r.r the big footbllll tr,.,lectory, 

� .  A "  u"unl, n rreo t de•l of t1""' "" " •'P"nt on that damned TPI0 
!'ootl-.11 r�n·le7.VO•ls ,  Ao exrn>ctecl , the nno lys i s  show• tho t l<CC-H support 
ror t h l o  !lbort 1 :1  r�o poor t hh t it rru � t  1"-e con.•idered "lnat d i tch'' only. 
(For exnmrl•• • the e n t i rm t•"l flv .,rror i o  lo fp• nnd TPI t i M<'  �rror 1 D  
t.hr<'� minu t••r. • \loth thr .. � o l t'1111 • )  Comrlnt�ly un-xpec�� . howeve r ,  w�e 
!.11•' eoncluo ior. th•• t w� s hould not intentioMlly d�lny abortn from the 
foo•boll to the s�cond opportuni ty as we h•i previous ly recommended , 
This conclusion resulted from the renliz•tior. thot the s i tuation must bP. 
de;:ronln�; with time • perttcularly the lighti ng et braking nnd the /l.V 
coct� - ur.l�8n eome 90rt �: trim mnneuvers �ere mnd�. And, of couree , 
trim mnneuvers wil::. foul up the l>flFN which n·'l!'lte• one of thL prime rM oone 
f�r eotng •n extra r�volution. Folloving lo " detailed description of how 
w" now tt>ink TPio s hould be hnndlt• d ,  It Applies to the second opportunity 
too, if we ao..,hov fet int.o thnt situ•tion. 

tnreettng � ... ,��-n�r,r;i����ffie�;,;.�rn��� 
time used 

of the TPI 
option . "  The 
which !.!!, ACillll'llte 1  

,_ 
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(11 ) Lnc compnrison vi th th<' RR/ct111rt solution (of 
�ourse thP RR cen affect both or th .. oe ) ,  

(b) A pi lot rvnl•tn t l on or �h., RR ond •••o� lo tc<l ••JUlp-

(c ) ThP CI>M V�3 Vft LM RR COII!p!lrir.on, 
(d)  A conroe COftiJ>'!rlnon vlth the l«:C-H rolution, 

/1 , f!.,rr 'n ' ''""' mor" 'l'PI0 • t••rr, TM t  1ft " �  P'•�r.rn ph "" "  too long 
� { .  i ncluJo it t.ht:r.> : 

a ,  Th"> Tf10 ll l ll conti rnt•' to uoe t 1'•,0 - �•1 nomi na l E � 

b .  Th� out -of-,IJ1'1n"" DP.3 jettl �on.. "::._;��n! 1u ... pr�viousl�, 'l rre�d 
! c  "'' l ll b� r �t'1 1 twd . 

a� . Hert ' r:  r.ont'=!' otiJr .. r o ! Jr. n nd  �nds : 

� .  The RR <"l�lllf'nt o!' th" lnithl w.,.., t.rix shAll oe ,005 rodhna, 
H·· : u ! thll "' tlor.o onoll u"� .oct mdi�no. (MIT "'Y" initial use Of .005 
r•, . i � · � ru� pro•! !d•�r. rul,:; t�": nt l •tl i rrprov�f!tt<.nt : MPAD r.ayo i t docnn ' t e i th�r h�lp 
c r  lntrt: th.- crpw procr.tcr� .. �l r.,ndy i nclw/c I t :  therero,... , !cove 1 t  in, ) 
(T' ! • 1 �y tr lll'lko "'IN• , <'11�. T"''lion:: I n  on tht> rr"-lR•mch �rn;�ihle lood tnpe, )  

}'� .  I t  ! �':ld l-'�n propor ,_..d th.!t � n .llfJX C l "' l  "'f-'l.cecrnft "tt1 turic """•·uv�r �oulJ irnprovo' the I'G!ICD e n t i <m te of RR b i '' " '  I t  i n  not conr id"r�d 
• · · � th"'h ile to ,,iJ thl s  into the D m! odon now, 1-tlybe F, probn"b!y net, 

c, �!FAD h"" r�v i r.eJ thdr recolllmf"ndcd biAA V11lues uc�J i n  th" 
rr r,�J,_:tVOtJS nP ht'UV�r � rgetin.� BB follO'WB f 

(l )  lUl'l t ll!ll' in f'3:> • uo,. 3 m! nutos 

(r) ACDJI time in FJ3 - u•e 1 mi nute 45 eecond• 

( 3 )  The r.dinl UVWArd bi�• or 6,7 rpn Added to the CSM 
CLH mneuver to compensAte tor the l•minute dela;v ehould be increaof'd 
t o  h,? rpe, 

d, Follov1np 11n; the "appro�d " r..ndezvoun 11111n�u'lt'r •olution 
compsrioon limi t• • PGNCS vs , I«:C-H: 

A:r Ai 
CDI 2 rp. 2 rpo 

3 

'' 



Th<: rule l n  t.tvJ t l l' nny cmnpon�nt o r  u, . . l'ONCU nc>lu t lon d ! Mt(l'.,.�n � l th lh,.. lr:C-11 noluUon hy 11)11'' t.hnn th•:::.· l i MI �n ,  th<· !oM n houl<l un� tlu: 
•'nt. lr" lr:C-11 rolutlnn, 

(, , The h"t item, nnd l t turn..U out. �o be " b l ,• one which we ne\'f'r 
'WC1'e 9blt:o tu reoolve vc·ry "Well, dc·1lr: v !  t h C JH .  AE: yo•J rceRll, th11 �C-t! 
computc.a 'l CDH l!'ll neuver !l rl'i r�:lny:1 it  to t ; ,p ��w. It i n  u;,c.•d for thule 
ttdlwr : LM PGNCD nnlu U nn ccrnr,.•rl:·( n ,  ToM • ·xecu1. 1on 1 f l'ONCD C'nmp-. rl r.on 
1'·1 1 1:: , ' \ rL I C::M r! l r't•ur l �H'� t.•Lt'V! t. t 1 1 1 ' t  () n• f i i'Ol•lr•rn C• lll!'r ol•OU 1 . . · lne••  thn 
U� I 'GI!CS compute•• th•: t l !l1<l o r <'!'!! ( 1 11 t i . •  C[�I • l'V pro1"Mm) w h i c h  ,., r !. 
ln �t_·ly lJ111 n ... 1t cOJ tJC 1 dr· •..; ! +:h til' ort ! rrlm t . t tnt ·  I:Ol11ticon for CDH cnrr.p ; •(;d 
· · '  1-fCC-H. Unlt.• f..",:; YJ•· w•LrLt t" · • -r.d t>-·o t�'i'H r-n l mlf :� ··�1 1 · t < s  • �o. h ! ch .,., . · lo m .. t -
'- n  · t-1CC-H 1 :.;  1'orl'l'•i in t: . : • :  th· ·  ( n� .. �r·� i •-:1"1) L..\t CTIH t l r"!>"� . Th l - 1 : · 
r • 't:r-l r:'ll':,' '::o J.'<! rml t 'l •i·��,  .. � , ·nt r-olu ... · l·n l'C�J "t !'icOtl rtnrl t;o !Tirtlr • · flU'· 1,1!• · 

�-lGC•H t.tl i', "•.- b:d, Cf.:M m l rror- tnr:1•�- P.r: !:• '4V•..:r l t - 1" "  IJI.! L OC�Hr i - t  for(• t:h·· !J.f 
r � j ljf � l '.t•�Mf ·t .  O r  C'<,IU':·• • , ! ,  t'• ' ' ' t l l  .. t; t � 0  hr•t-.' tlOil•Op t· ifTum; \.'' ' 't l ' f ·  \o' : ] l l nt •  

• t tl o f' '·lil t ·_· • l ·  i •.r · I t t. :·· l l o· • .- · !l " J !'O- ' • · f •u··--· � · : 

'1 .  LM }-YlC:.';�r th • ' i t• cr•r.-.� t ; t• -i CL•H t.lnv· vlrt Tt;N or CRO tu i-1CU-H. 
b. P.t:C-H comr�� t w: CD!! flv• -· fen· t-.! :.-J ':. t.:M•: to 'iChi ,·v� co,:llir t .tc 

ot·t: :  t::  ( 'l ln PGI'-tf.'S compu t-1 � ton:· ) . 

c .  �1CC-JI n.lGO '":OI!:f ·' : t r  .• ,-� �� --· · · r ' n l l 1 ' mclrn ovt lrum CD!! l·:l ' l llow l n., 
c : .H t t m(' tc Yn t')' •  

( J 1 : ' r'•t : l  . •  �-!f:t_' .. t[ .. , J : ! �- : : ! 1 � [  H e  p•td for th-•  fJ·I l.o '"' ll!• ·t•l : l.r· . 
t o l •  t"n • I O· t i'· l · ·('!fU·' t !' !  r� ! "  t ir>• . ! ' ! ! 1 1 ' · ' , . •  , . , . • 

' i " l ' ' "' '  .v 1·· ·  r; nurnb(·r of V " h·' r th : n  · ' , : - - · i ·o�h,r·r· i n  '..t" r·oncl l l 'h:c l t.o 
1' • ' . · ; : rt r�r· " -' • -tu· ,l, •f! ! r i c  .. n:'. rt n l 'liTq• · r::· ·r. ·  ..., . ., : . · tJ I wnn ' t  l i r t  hrr•· .  All 
1 1 ! ' • h ·  , ·  • t � :. l  · t r ly t h l T1� ·  l l · l; �,r,pror·rlr� V ·  ',.ltt t r· ! L  P(lF'If'!f'l from our J'lfl\l'tt·y ; ·; ·  

),.  1 1 ' 1 · _. .,. ,., . .  W : · " ! n ! J  ;• . . ,• t J n ! '11 1 • • 1 '  •.:ot•l· o - v l 1 ·  M< " · t ! n,-�  wJ ll h,.. r,.. rtr·:·I_,, .J t r1 
� ' -· ! f pt"!Ortl� t .. · l'•·V ' .� ! I l l ;  '·'-' t he !) !"-,- • t') - / • � :' 'tt ' · ' '  l·tl...:...::JDU.-Tc.chniqU-J:lf dOCIH!'I�:tl t ,  
II• · .l�.n ' t  h-'1,¥!· rd ·�· p'tt1rL:: t11 · . ..- to r o  o,n:t=-� - r.t·�!'f n rn l n  'lftl·r t tl.'"t t unlr··r::-: 

j -- , ' ; 'll J t'ol, l•·r-.�\ r!r·! . · r> rf:r;uiri; :  t '. t•_ n l. : c· :  . •  

i�,l�,��� 
: .. n,.lo ,.. · : ! ·P 

L L· t  OI'  A t tt"•r,·h'":" 

· . 

I; • 

• 
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D RE!IlllZVOUS M!!TINO 
A 'I'l'EIIDEE LIST 

H. W .  Tl n<inll, Jr. rM 
E. c. Ll. r.tibn rry rM 
p, Bhannnhnn "" 
R,  1/. ll<·cl<Pr r'M 
R .  R .  R .. pc lbl"'l , . ..., z'M 
L, D. H.•l•tlcy fl.l 
P.  P i :d � y  m 
J. Gnrf!'r'1 n }'S 
D. II ,  Le·•{r CF 
M. c .  Cont ellrt CF 
H. D .  R�e'l FC 

w .  F .  F.-.nncr FC 

• M .  }', Fronk FC 
J ,  McDi vi 1; t :::n 
R.  L .  Schweiclrort CB 

D. R .  Srott Cll 
D. GOrdon Cl1 
A .  Pt·�,n CB 
o .  �OnM·.l CB 
� .  !l .  G<lrdner CF 
M. \1, Johnf!ton I([T/IL �-..... .  

r. .  �ll"r I([T/IL 
.. '" Copp• MI"r/IL 
R, !ltr�on MIT/IL 

G • • Shook nl\1 

. .. . .  _ _  . . -... - - · ·· _ . ... ....... ... .. - ... _ ... _ .. . ..... . . .. ... . . .. . . . . . � ·  . . . .. ..  .. 
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Memorandum 
1'0 See 1iat attached DATal Jlllll:ey 211 1969 

69·PA·'l'·10A 
PiloN PA/Cnht, Apollo Data Pr�or1ty Coordination 

SUa)KCT: F and Q llliar ion cil-lunar all4 abort plan 

On �amlllr)' B a sang ot ua JI'OD types sot together to develop a propoaal 
on how ve anould uae the LM for cia-lunar an<i lunar Orbit a'bortl .  In 
other worda , how should the C' techniques be modified due to having the 
U4 DP5 aveilabl., to be.ekup or use i.n place of' the Sl'B, A gest denl 
of' work hils been done snd documented by Carl llll••,  the Flight Analysis 
Branch of' MPAD, 1111<1 the Apollo Abort Worlting Group alld the result• 
belAtedly reported here are heavily dependent on that wrk. 

Firat or sll I'd just like to atate s rev filets and assumptions upon 
wtlieh the Abort Plan gi.ven i.n tne 11ttachment are bued, 

• 

11 .  Except in the c11se or a'oorts trom lunar orb it, the Sl'B vill 
alvsys be the pri!llllry abort propulsion syot�m. Thst h, the maneuver 
will be made with the SPS , bringing along the LM, vhen possible , so 
that the DPS can be uaed aa • l:.MlniP 1!' the SI?S tdlo , 

"' 

b. Since the SPS does not have enough propellant tor TEI vi th the 
LM attaened, ve mat reverae the ol:der tor leaving tne moon it ve 'llllnt 
s TEI proJ:.Ulsion system bsckup, And, I guess ve do, 

e. There 1a a period durl ng trenslunar coast • from 'l'LI until 
1\bout t.OI • 20 tloura that ttl" fastest return to earth can be lll!de 
direc tly uaing 11 lll!xillllm Sl'B t>Urn after jettisoning the LM. After 
t.hat period tMre 1s no adVIIntage to di rect returns and vs don ' t  ever 
ouggest making one . 

d, Tiler.. l'tppesrs to be no period wherein 1 t is taster to lll!ke a 
dir.,ct return using ttl!! DPS than it iS to perform 11 poat-pericynthion 
lll!lneuvar following a 6o lllile flyby. 

e .  It 1a lllvsys pretenble to J)l!!'.'ol"!ll a lunar flyby tn..n a direct 
return using the SPS unless ve truly heve a time eri tical situation, 
in vhlch case we vould only eon•ider use or _ttl!! ... xilllllll ll'l'llilable A V 
so�ution Which, ot course , includes jettisoning the LM. 

t ," The taateat return t!'lljeetory including a lunar tly'oy 11 vi th 
a perieynthion altitude or G J  n . m. It we maneuver to provide a h1�er 



altitude, th� trip tlmr in mont lik�ly r,oing to ino�� o e ,  Thin aooounte 
tor the u•e of 6o n,m, in the t l �  oritio•l tlyby mod�n , Ot oourne , the 
prooedu:rtl llliD t  inoludo ��r�kln�C tl · n t11nd�!'d ro,�lnrly eoheoduled trnnduMr 
lllidoouree oorr,.ot! onn tn fl�hltJYr) M n , m, 

g, Althouph the ronl t l l!\0!  " I  tuotton (pnrtloulJ!rly •peoeor�ft oon
tip:uration hao 11n oveNh�lml np b••rint� on vho t thould be done ) , it see11111 
like a e00<1 ide• to plJooo th� r.r�ceer.. tt on a trajectory ter�;et"d to the 
prime CLA a e  noon Hs prnct le" l ,  evvn thouFh th�t o�UA�B nn incroa oe i n  
trip t i me ,  1\nd P"rhapn n •··eoflol no n<'UV<'r of�r perie;ynthion to npeed i t  
up, 

h .  Althou�h ve �l�yo l! "t the � rn  mn neuver• ac th� pri� mode and 
only uti li �e the DP5 nr � b••clmp to th• srn, 1 t i• reco�entzed that th,., 
orev and ground 111.10 t h tl"' l n<'d �nd prooJl'lred to c•trry out '! docked Dffi 
burn ,  AocordiMl;y, numero11r. nd·Ht l<>rlll l optl onn nr� ovn1 l.oble to be 
asreed to e i ther pr� ·fll,-ht or i n  rC'II l t l l!ll' whl!roin th" DI'S i r.  u•ecl 
ins teAd or or ·.n nddt tlon to the � rn .  FOl' PX8111Jll�, th .. 1 e • t re to IMk" 
a IlJ'B e;yatem t.,r. t  my :ur. t i fy i t.; une in 1!1 noi'J•Cri tlcnl time o l tuot ion 
or the uoe of both the DI'S Rn1 s:rn my :r-rovid� a n 1 r,ni1'1 c�nt �dvnntllre 
giv..n ccrtll l n  •pn c�ornft oyot�m f• l lure" to provlcl.., rr�� t�e t crev nafet;y, 

Fina lly • we briefly � t o cunoed how to t!Andle P�rti!ll LOI1 Burne , Flrot 
Qf •ll ve �re recommenlllr.� the nome procedur"a � •  C '  in the ,.v.,nt llf 
�1d•nc� or control proble�o during LOil • nnmely ZCO MrVC r•t• commnnd 
tekeover �nd bu.rn compl•·t!u n ,  Th i n  ! o  propoPed for all tho ollmo rr.o oono 
"" for C '  • bnoicn lly i t  reoultv i n n better a i tu•tion. For SPS fa ilures 
prohibiting completion of LOI1, Fll!;ht Analyci� Branch recommends ground 
targeted •borts u c l ng the Dfl3 os prefel"'ble to the C '  tYl"" "15 minute 
abort" SPS burn uc in¥ on-bonrd chnrt tar�eting. Thio is probably th� 
�et thin� to dn nnd I ' m  1ure wn 1 U  hlk •bOut 1 t  • lot more b.,forr i t  
tindly i o  r�rolv�cl . One thln�t to be �II!Jlhll a l zeol thou�h in thllt1 dnce 
ve have the DPS bocku� vc Jon 1 t  hnv� to b� in I!Ueh ft hurry to take a c tion 
atter sro tr, ,abl(! B l' hO'W up nil 'WC W@r� on C ' .  

All of this vill 'be thorour,hly r<:v!.,�d a t  a alllm-benp: Mi s • ion Tcehnlqu<'s 
meetin : •�hedul<'d for Jonuor;y 29 ,  

Enclooure 
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C:tn -WNAR Al!ORT PLAt! 

O.t..gories dt!pend on when the need for th<> abort 1B reeognized as 
f'ollows : 

CATEGORY I 

From 'l'LI until abort. LOI - :'0 hours ('l.'h<' octunl time viU be approxi1111te� 
a t  th� equi -return time - d l r<>ct �turn ur inr the SPS va f�by, This 
trsdeoff will be binsed ae der cribed in ftbte I .) 
A. Time critical 

s. 

1. ::lPS direct rrturn v i  thOut thr LM, to ony CLA (llv lese thnn 
nbout 8,000 !'po ) ,  (s�<· Not•.· II) 

2 .  DPS mnruver a t  pericynthion + � hou r s  t.<> 'lny CIA follo\ling !I 
6o mile flyby. (1500 !'pr. /!.V mx. ) 

Non-time critical 

1. �PS {or RCS) �urn nt con�ni<'nt � l me  before LOI - 5 hours , to 
flyby pel'icynthion oet\IC�n fie �n.! l�·Cn n.m. ' h tha prime CLA . 

� .  DFS (or RCS) burn a t  convenient t!mP before LOI - 5 hours, to 
flyby pericynthion bet..,een t:•· �nd l5CO n.m. , to the prill¥0 CLA . 

CI.TE:GORX II 
LOI - :'0 houro until the l"ot trnnsluMr coaat !!U 1 cours� correction at 
LOI • 5 hour� . 

A . �  Time Crt tical 

1 .  G ro  burn n t  pericynthion + 2 hours to any CLA follo\llng a 6o n.m. 
flyby. 

:'. DPS burn <tt. pcri.�ynthion + ? hourr to any CLA follO\Iing a 6o n.m. 

flyby, 

!: , :ior.-1·11!11!' Cri t t cal 

1 .  :l PS  or RCS burn � t convenif!nt tilll! before LOI • 5 hours , to 
flyby pericynthion b<>tv�en 6o nnd 1500 n.m. to the prime CLA. 

z·. DPS or RCS burn . , , .  cr nv<·nirnt tii!J �foT"' LOI - � hours , to 
!ly':ly pericynthlr·'l  l rt.vc·cn 1)0 nrvl 1�00 n.m. to the pri"' : ru • 

F.ncloture 



CATmORY III 

Arter IDI - 5 hours - or whrn rn.puln lon ny,t•·'ll fll l lu�s �re recoe:nized 
too late to do Cateeory II. 
A ,  Ti me  Critical 

1. S:FS burn � !  poc rlcynthl on • � hour" to •1ny CLA !'l:l1lowlnp; " 
60 n.m. flyb,v , 

2. D:FS burn a t  pericynth l on + : hour� +." �ny CIA !'ollow lng a 
60 n. m. i'lyb,- • 

B. Non-Tllll<! Crl t l �·• l 

l, SPS or RCZ • •- <"•rl1rr.t pr, c t l c o l  t ! l"l>  h··!'or•· M::C � (•bout TEI 
+ 15 houre ,vol•l in<� c-rher•· of 1l".!luer.c-· \ to th� pri� CIA ns 
fnnt !\S pM ct!C<>l .  (Sec· llo:co I ,nJ III ) 

2 .  DPS or RCS n t  enrlie<t p�ctical ti� b�for� MCC 5 (about TEI 
+ 15 hours avoidln� r.ph�r� of l nflu�nce ) to the prime CIA n e  
fas t � "  prncticnl. (Gee Note• 1 •�! III) 

NOTE I 

NOTE II 

NOTE III 

There ic nn important real time ju lrrnent factor influenc i ng 
th•' non-cri t. i  c" l nbort techniques trndi n� off t'<'duced return 
time vs . lnrge !11Bneuvers wh! ch liiBY !00-1 i fy the priori ti� s .  

Th" U( i s  Jetti soned only i n  th .. c""" o f  C• tegory I ,  time 
cr1tic�l, GPS d i rect return •bortn . 

Normal return velocities •hall be limi ted to les• thon 
36, 323 fps . Time critics l aborts �ot provide �ntry veloc ities 
of less thAn 37,500 rpr . •  
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l'Uildin� 4 ;  Room 3'(13 
AGENLA 

-

Ja�a�ary 27 - 301 1969 

Tne tirat three Joyr. will be <leV<)teJ to e...,rythlng • no!ltiMl 'lnd 
con tlnrency - excert th" lumr orb! t •eti'l"ities. '!'he d i �cus••ion will 
V" ::-Dre or less lr. th· ' r.e<JU<'nC" l l" t d  below, \)f' CourJe1 I•.ernA 1 
throu<"h 'l w i ll b<> b• , •·•l on th<: M! r. o !cn ':\'chniques prcJYired for C '  and 
tC"•: �ct,JqJ. l-'X�ricnc•.:- min<•d dt� r l nr thf"> tl h"h t .  I n  fillet,  trli• r.hall une 
C '  �!ocu� n �'l t i c n  W' J th c!1'1t1;:e JYtrc:>· r: ,  \onere avn llnble, to h .�lp r,uid� the 
d trcuc c ior.. we w i ll p!"Oeend ' " f.:·t u -..oe <:nn with no P'<rtlcli.lnr �l 
�""� for �'"1C.'l rby • '2-:'l:c.-:-;pt to f!nl�h ! !.('M.<l 1 throu�h 8 dr·.rin� the first 
t'\!"M• •io yc , llor<· fully '"" ' 11 l•· ' " \ " to p..� t no:>ot of' thl s )Ylrt in the 
fr>·"'·• ·r · ·� ··· ·'r t h l :� l•or·h :' i n<'•·  ..,,. r h rt from "uch n f'OO I foun.mtlon i n  
c • .  ''L•m·•r Prh l l QT'·r•• ' l t:'n " ( H  .. ., ' •)  w ! ll b(' tilt- no'." nuhJ,ct or 
Jo nuo ry " • '  • n•l w� ' ll h' lll•,k:t t.- r t n ' " h  i t , Furthrrnol"' , i t  110ulcl he 
truly r<dv·.· t.u t h i nk  • .. ·•· ·.-o n '  t h·,..,.. to ,-.. t to�>�ther A m i n  on '>!:� t 
co�pll:>x .--:·�U·-·nc-��· of opc� t :. f' n:· .  Unf -�!.;e G opent 1ons {Descen�scent 
Abort" , tur.n r '�urf•• c•· . �n-l Ace•·n· ) �.: U b'> liOrked 1E ter in •eparate 
me�tinr-!"" . •  

l'LI 

l'r"T" r l t_ j , ,n t'rr I'LT 11n·J ha·n !'Clnttoring . l.tt net1ver "PreJ,Yint1on'• 
h• r• · 'ltl - l  u nd · ·r l·" · " r t • o:·"l:- ! n<:'ludett nt1ch thir\F� e. r. :  
" •  'I.\'lr!''-: t. ! n�· ( ' .. h· · n  :-. , ·r.t r-t n l l·� r."'d on wh.!'lt'?) 

l .  � �-"t t • ·  ..,-, .ctor Uf'(h t i n.·  

d • f'"n. ·J. �I'd '1 forma t;. 
r · . r•urn '1 t t t tr jp ct•-:: .... ;._:; 

"1 .  P.U rlcour�· .. corr,._� e t i or, �cherJuling and tJlrf:tJ tin� 
C t � -lU!l'tl" Il' IVi r":t f. iOO 

' . At>ort. J<loei< i)c t·, 
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4 .  LOll AnU 2 

PI'O!par'!ttlon ror LOI and burn ooni toring 

a .  I.uM r  Orbit Block IJ!I tn  
b. PrepantlOI\ ror TEI using SPS or DPS 

c. Burn 1110nHori ng 

" •  Midcoul'!le correction ":be1ul1,.. 

b ,  Ci"··lumr MVlp:>�tlon !ln<l on-I:Oftrd J'f!turn•to•f!tU'th 
tu�tinp: 

1 ·  CM/sM � .. pu••,t!nn •11<1 P.n•.rt 

� .  Entry tniti'lllz• tlon 

b. tntr:r monitor! "" �nd t..el'up proee<:lurf!s 

II •  TLI J"' rtl'l t burn •bort� 

b.  C l ,· -luMr �bort !!ll'·lf'r
e ,  LOI Jl'lrtlgl burn �borts 

9. Lunnr Orbit Opel'l' t l on 

" •  Pt-o--001 Ul actiV'Itlon •nd checkout 

lo ,  Lun"r l.llndlll!lr'k t!'Olcklnr 

c .  J>r<oopu'!lt1on for OOI " nd  burn 1110nitoring 

d ,  F m!Gaion phl!ains � �  insf!rtion burnt. 

2 )  burn moni tori�r; 
�l) prepRrottion 

3) CSM bllclrup proce<:lurt!a 

e. I!f!ndenous (LM !lnd CSM) 

11) Sys t·,m prepol"'!tion and perl'ormanc" 
�·) NR•: igation 
3 ) lttn<mver tnr�tinp, compari sons 

4 )  � n:f!eution �rd l!ll)ni tori� 

"""luation 
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APOLLO DATA PRIORITY COORDINATION 

MEETING SCHEDULE 

AS OF' Je.WBry 20 ,  19(:.') 
0-FA-T-9A 

J�IIJ"r:l 
SUBJECT OF MEETING �00 'l ' 4 5 6 17 .. ' 

ir'G r;.rtn Orb1 � '1!.1_,_ 'l'Mrm-
lnmr, LOI mi TMrm-
r<�.rth Entry, Al:orts � IF-'G !!ende'vou" 

lc; Lu•"r SUrt•ce Laot_EVAU 
IG De<cent Abortr 

SPECIAL MEETINGS 

J'ebruory 
11 l�· ll ltt lT_ 

� 

� M<-•t log hgin:: �t 9:00 • •  ,.. 

� Meet lllo! t.c-gi"-' ••t 1 : 00  p.c. 

� 7  
Ho-""rd w. Lu, Jr. 

esc ,,,. un •••• s.. ... 

• 

B � " ?1 < ' 



.· 

'10 

--... - -- ·· ..... ,. _T_ ..... ·-"Cot�' ....... 
UNITEil STATES GOVERNMENT 

Memorandum 
See llat attached llo\ftl .ra-17 15' 1969 

69·PA·'l'� 
nON PA/Chiet, Apollo !lo ti  Priority COOrd1Mt1011 

w•Jllcr: P and 0 IAm&r Orb! tal opera tiona - matl.7 pre-DOt LM acthation •tuff 

...... 

On J�nwu-y 10 we hnd sn r a nd  0 Ml u lon 'l'echrtiqUn Nettne dealing 
1110stl.y vi th IA.t1111r Orb! tal ope:l'llt!OIU!, '<!Itch t vould like to record 
with this thing, 

In our continuing effort to figul'l' out the beet way to minimize the 
DOI dsy timeline , I think we ha-.e finally eomerged on the beat 
beanie procedure tor cetttne th" LM cheeked out, Aa uau�l we vent 
o-.er the three 1110st popular ""Y'Y pl'llposed • namely: 

" .  All "t one tillll! o n  DOI dsy 
b. Two work periods - O liO!  prior to LOI 11nd one on DOI dsy 

c .  '1'wo work period• • OliO! on DOt d11y and one after LOI
2 

We fln•ll.y s�lected the last of these, baoielllly by the proceae of 
elinrlnn t!on. 'l'rying to do everything on DOI dsy not only lengthens 
that d•y by at least one hour but it also sets up a aitu11 t! on which 
is completely intolel"!lnt or even th" most nrlnor trouble ae the crew 
goeo throu�h the proces s of manning, powering up, and checking out 
the LM. All<!, it should be emph,aized that although i t  my be poa. 
oiolo In renl t i m- to olip DOI a revolution, it will be by no meane 
a almpl� proee�ure to get dl oq•aor�d �wy a('lli n  tn preJlllratton tor 
the mot complex operatic� we have ever attempted in ntght. What 
I am trying to say is thnt we vant to avoid perturbing the tl�"line 
�roun<l DOl at aliiiOs t  any cost and, splitting up the LM p.reJ"'Ir•tion 
into two reriods helps to do this , 

llnving �cee:pted the two period technique, th" question remins • 
whe:re to put the first period? Although the pre·LO: period of 
ch�ckout """ att:rncttve for & number or reasons, it uemed to us 
quentioneble in term�� on what 1 t nrlght do to the BJlfiCeCIZ'!Ift thenml 
o l tuntlon "nd 1110:re seriously to what might happen to the LM steerabl& 
S-bnnd nntennn if i t  were unstoved prior to the big SPS LOI mneuvers. 
ExcPpt for the fact th�t thl s time period provtd�• continuous MBrN 
�overn�, •U othf'r advantll l!"l ftre �lKo obta1Mbl& it we schedul• 
th!" n c tlvl ty nfter LOI, , Th·• thlnp "" like �bout puttin�e a two or 
ttlrl!P. hour checkout l"'rtod ar�"r tel,, nn� be fore th" cr�v ·re�t period . ' 

·' 
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1s that it proY!des an opportunity for the e..,v to l"'t tile LM equaftd 
"""7 - that Ia, tttl� stove<! �nd other hou•.,�•,.·plng ehoreo done betore 
IlOI day, It alao proyid.,. an opportuni ty to Add an •11itlonal ��et1Yit;r 
vbieh llli ght be dioeDYeftd durin� the t> mlo s !nn or " " � reeult of' eon
tlnued detdled planning of the 7 nnd G ll! s s !ons vlthout perturbing thP 
eompltcated prP-DOI tl llll!linP, (It also provH�£ � tl.loce to atlel< In 
•- 7 unique D'ro ' s , ) or couroe, t h i n  ch"e�.ou •. palod in 1111ah 1110.-e 
tolerant or problellll' than DOI dAy, 7ar "X"!!fl�, 1 t  c•n � extended 
althollgb at the eost or solll!! crev reot, And, J"!rMps mo,.., Important, 
vlll proylde more time for the ICC·H to �.,lu• •.e •no! die<> at the eheel<out 
data, Charlie Duke is �inr to h�od • tt;-,r tN!m I!!Oo tl,y eo!!!pC)oed or 
FCD and F'CSD peoplP. to develop n Mt• i ln� t l!rrli "" for Uol prPJ!Rr&tion 
I !!eluding all thos" syote�:�n te�to cono t •ler<>1 nconnti•l and no more than 
that, They will i ntegrat<> thnoc i n to th" t.ot., l t!,.,ll .,.. which incbd"s 
the erew suiting and entln.: anti nll or th·· ot.hnr LM •tct! "'AtiOn acttvity 
an well ,.. the CSM lnn<\Jm.rk tMck l nP wh t ch now eon d r tr. or only one 
trael<ing ti""' period . 

We vill review th� resultc of their oror'k "l t  "1 l-it�r Kis�ion Techniques 
IDI!eting so tMt everyone in tite world �"ln cr!ttelze ! t  �nd finn lly 
bless it, 

rn addition to that one big I tem· there weY'<' � pot. 1'\.lll of littl@ 
thin�s V@ discussed �nd reoolved "' follo�c : 

n ,  There i s  a minor d ifference of opinil'n cet .. een the F and G 
e� a s  to whether the landmark track!"" should r� don<> in the pitch 
or roll IIIO<le, John Young, who fovored tile pitch rno�e. i "  rotn.c; to 
try out the other �chnique in en att�mpt to rer.olve thl o ,  

b, lotlot of' us have pretty well o vreed that docke:l AOT 00 alir,n
lll!!nte are expensi..., to do and are not n�cessary. Accordingly, we now 
propoct'! to uoe the same procedure o. D for decked LM aligtU!II!'nts ret@r .. nc.,d 
to the CSM plattDr!!l usinc the known relative orientation or the CSM snd 
LM naYig!!ticn bllses, This does mean that an accurate LM 00 gyro :il'itt 
eheck can not be ftllde d thou�h we expect 1 t will be rood eaOUFi1 for a go/no go or the oyatem. Juct how p:OO<I 1 t  b wl 11 depend on how fttAbl<! 
the rela tt"" orl,.ntat1on of' t.he nnv! r•H !on bnrea i •  ov�r 11 two hour 
portod . We l!llot [!et thio 11!1'Crl!ll tton from ASPG • •  coon • •  poul.ble, 

o=. Prier to and during IlOI we wont tile LM rndar turned on to check 
i t  o·�t �nd if neeeasnry to Yerify PGIICS pcrfornnnce or the DOI burn, 
Arter thn t the rendeZ\'OUS !'!!dar nllY � turned orr s ince there .. ppeara to 
be no strong requirement tor ita ur.@ until after the phas ing burn on th@ 
7 lllieoion or until llbCllt rive 1111nutes before powered deac@nt on the 0 
llliaolon. 

2 



• 

• 

• 

d .  In lieu or so""' other posit!"" propo•11l w sUi ted thftt the DPB 
wuld be separ8ted from the ll&cent �to� 10 !llinutes prior to the insertion 
mneuver by executing 11 2 !'pt! horizontAl retroi!J'Ilde Hal bUrn. ACS control 
wlll probobly be used ror thnt .  

e. It hft• been state-1 thftt tb�X't' h very Uttle difference in the 
Accurncy or the resultn ohtn1ned ur, lni' the oextont ntther tlvin the se�n
n\ng telcr,cOpe !or Jnr.lrrurk tMckint, th"X't'fore until C' i t  ""' " propooed 
to un" th" t<'h·ncope b<>cnune •cqu !n 1 t l on • n<l  tJ'tlcltlnl' """ Pxp,.et,.<l to be 
e�n1,.r. Howev,.r ,  'h� C '  crew lnro� u• tlvit I t  1• �ctu•lly """!�r to 
tr-ek n P,ivcn lunor fcntur"" un l nl' th" ""xtnnt one� :I t i s  Acquil'ed And 
"·<' thr\t ir. whn t will he <ionr· on the F •n<l 0 flll'ht• , 

!: • ::; ; nee t here seer.�.• to 1'<' tl,.. ' 'M i l'H" follow i ng  LOI for the CMP 
to f"'t oo ... · pMctlcc hn<lnrtrk tnck ir.r,  l t -, 1 11 � lneluded ln t he time
lin,. .  Of courrt:" ,  th� n c tual lan·! !n;- r i t ,.  l.' ! 11 1-f' in dnrkncss then �o 
nOT!'J"' oth�r fe'l ttu c lOc'ttr�d to thf" -:''\�t !"ll r • 't'i"' ur:�d lnl' t�'->'ld . It 1 r:  our 
1ntentiCln to �elect n L'1 ndm rk wh i.ch 'I.-ill � 1 t  n � dl""rree tO:un elevntlon 
"'� twh· on , nornln'll mi�s ton :1 l nC"t .. th!e e:Y:rer!enc� would rive u:: a little 
more confidence of tMckinr "l t  '1 low !"'tn f'}>:',�tion anr:le> . 'l1lis ben�fi t 

3 

l r.  nnt:. imror ... .n.nt cnou�-�h,  11ovever, to mke 'lll,j' :N.'"'ll time change in the 
l<tndrmrk tO be U!jE"d like \le W>l"'e ;repn�d. to do On C 1  • 

4.�""!�4 
Enc lo�ur·' 
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H. w. 'l'indall, Jr. 

11 .  J, Carr 

D, D. DeAtlt1ne 

JC, Henley 

G. ltichoe 
II, C, W!ldle 

M. Alexsnder 

II, D. IW>csn 

R. T. s .. .,.,ly 

R. D. Be leon 

• F. v. Bennett 
C. A .  GraTes 

G. S ,  Lunney 

P. Sh!ltter 

T. E. Weichel 

C ,  F, Dei teri eh 

JC, w, I!U81ell 

s. o .  Pilule• 

J, B. cra.,.,n 
o. c. 'lratros 

M. r.. wiii!Shr 

• 

F KISSIOI ut CHECXWr 
Ai'l'tiWU LIST 

PM !. B. J>ippPrt 

PM T, II .  Ltncl!ey 
PM L, J, Rich .. 

FM/IIR c. o. Le�b 

FM/a.ux: !, J, Aldrin, Jr. 
PM !. A, Cel"lll!n 

P'M J, w. Young 

1M T. p, Stafford 

FM C. M. Me 

PM II. A .  A!'lll!ltronp; 
FM 
PM 
FC 

rc 

rc 
rc 

PC 

PC 

PC 

PC 

rc 

J!, D. P1nbton 
v. G. *rley 

C. 11. Skillern 

:. w. Wright 

J, 11. Seot'!: 

J. H. Pllu 
J. II. ��� 
C. 11. a&nt 

V. V, SiBima 

E. 1!, !lovell 

Q, M. lUnpley 

CP 
CP 

CF 
CF 
CB 

CB 

CB 

C1l 

CB 

CB 
TflW 

'l!!W 

'l!!W 
Tl!\1 
1'1111 
1'1111 
1'1111 
Tllll 
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1'1111 t ., � 

'l!!W 
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lJemorandum 

. . . 

vr. ·.-. 
3:3.� Bui:.ti:-._- L .  

. .  
- '  

DATE: 

3. . ::-•• , 

.. _ ,... ,  -- - .. l.. l·-lt ') "' ...... .... - J -

fri�_ : r.t-.·r . ... tV ;·c +-,fil'OL. �� trx .- - . �  . ... ,_•'__. :'. ':i t .. (I C.;)_.:,· 0 �' '- .:: ....: - , . . _. _.  
'Wf-'r·� r·�nt .:.n lr . .,. . Dec·���l:c-;·, 1�-- , ·r. 7.&1 · , :.;�rc C'V'--'"'JOr.·. · •• !"' • •  ; ._ : .  
a� 'l t�V!t:r. to ;. 1..1 � i t  :. 'lY� or t\·, _ ._ .. _;t :_  .. - 1,... :--l :1.•'- C(· C.�·l�- n ... . � : � c :-.. 

dc.!:.t-_,t:un.--. . L.� .. t. :lJ\.�:.:-:.� .� t. �c-r .. ; � . ... - .... :.< ,_:r .... . !:n.�..:.:J. c . .  �: - � 
C'J.t.G -.:..cr.., it. "W.!.:.l. ll.' � v .:. :;el ·J L_; =---- � � - : r � :. .: r.e,;. : n  f..:.n.::tl .• :vr.: . •  
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TO 
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t.::o-an;n STATt:S l.O\'EilNM E!\"T 

Memorandum 
Seo liat below 

�/CIUet', Apollo Data Priority Coord!nat!on 

SWJICT: �ce4ure• tor tM nborta immediately att"r land1116 11n turriblu l 

• 

• 

i 
... � ... 

Clark" l'.aekl�r c.:· Cill1<ll>nce 1. n i  Control J:•,. ! a :on uncovol· .. ..t " r·, · . . . , .· 
rtl.arming ll!tua.t . on 'lt.ich .,.e 1 w  d1.ae"..4: ::�ci. L li-;t.:O.n n t  ou:- Dose· . :·. -:.  
Abort Mission 1\ chniques z::t:otings . l:� br. e!"l:r etatos "�" 11:0! �"�· 
quito nicely in tr.e a ttt�chod memo, vr.�cn ; thought shOu:...t b<J l;"•c·., :r.t. 
to you.r nttonti, n, 

'1'1!� tour avitcn aottint;;b ! nvolvir.r tr.re•' .. vitehtJ£ �o�hJ.cr. Cla.r:;0 ··�;·..;·;, 

to aro : 

a .  The ENG STOP �vite� io ;et � t  ;.-abe conta c t  • 

Adiresoteti : 
rA/G. M. r.o.... 

c • a. T:ol•.n<i<lr 
FA/C . C, Kr-�t't 
FC/E. F. Kr•n: 
Cll/N • A • Arlllll tron,; 

PA :IIW'rindall, Jr. :Jo 

� �J l!ovnrJ. •· · T!!l(bll, Jr. 

/ 
S., U.S. Sntllf.l &lltiJ Rtplm;, ,-,, Pll)w. . .• ; Plt�n 
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E:::a:;:: r..Y� :·4 .. � ;;� . . .. 
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l:�JTED ST.-\TE.S LO\'ER.'i!III::�T 

Memorandum 
: See lint tsttaehc . DATi.! Jarru.. �:y :.!. , l•lir1 

(-f)·i:A -T.it.A 
BOll : PA/Chief, Apollo Da t<; Priori ;.y CCor<iiMtccn 

Th!.:: o..::no .!.� to :o . t:: - . •  t:..:"..-.. t--,. !j-cr.•. •:....- . :'..: tt::..� t ·..rc .H'' _ , . . _  4 ..  • •  
:.nt? r:r...J.: n:idcou.:. ·::;·:: co:.·=�.:: �.:.o:-.. .: "t - :  C:'-: LJ: !lt'.lt.i En�: .1 : _·:_:· � ·-:.. ·.:.-.. : .... �- . :� 
on C' . 

The :!"!.Ml t�.tr,.:;l .r.'1r r:: . . i �o·-..-· - ·: cO:"'�"' :!� o ,  : h:1 l.:.  h·: ..;��· . . . · · • 
LOI • 5 hO'.l:"!: c :  .·�·: tn··. :. pr::;v .:.-�-- -r CJ '":.". :-.J.--: "1.!de0l..�'!'t� CO!'-' � - - �v . .  �- � . ::. v,· · 
ne�a nnd cor.r!:k .c··· in . '..·""t� -.: -:�·.:r . :  �-�"! .... � t..:-1 ��ti:�:· rcr :o� ..... �!· _ ·- :. _  .. • ::c-u · '\ 
���lire�� �r=�; ·�;;��t�����7:�,����-�-�= ;�� �G��� ��. �:��\·���;�� v:.��r,:o:l.- ') 
at this � l � .  � \ 

· ' · · "� 

) The banic cri ":.e::.· j .. !'or �'':1<: .: � :..::.,.· � - ..:.._ · .. c.;.r!: a.n n l.:u: :.  ':.o.""ar •• ":".� · - �·-:. . .  
-�?-��;:�c:-!""t!��.:.c;; ;:.�.t:��;�� ;:-... ��-�:� ��;������l�� � ;:_ _._ � -- - . : 
pro 'll · . rot 3 �Uu .. � .. .. wl .�,;( . .. . . , _ o  • .. . .  • ,J i n  .. .... !ll ... .. Jt . .. . . •  C:·. · .... :.� 
C 1  t:.i s C i (Jn i t  \/'"• _; �·a, .. l: l '"". : ..: t  '1:� :.0: .. � 1  -:-..o :lO'..o.rZ ::.z · d e  .. �·..i.J ·.C , ·,�.·. J. .• • .• � 
tiVr...:.l l hour woul i l c  '1Liw:-,·�"1t:.·...:�:; . .s.::. r:c(: th�:-re ttrP·-�'lr:: to ·:-:c . . .:; .. ::.., ... 
a·i�r.t."lt!:.e to ::r·v :nt· t:1i!'" rnr;f.:·tiv�!'" O!".·� $ �:-- �a::"llf:r !.0 Z:: - -; i""c .4·'"' w • - . .... � to do s c .  0Zlc a.;.;.:iOc :atc-i :::. :.-:::.. ::o:-v:1. Ao=ricJn !..;; ,�o � r. .  .u .;; ;�(!Cl'"� 
out ·. :;. ..,�er-j .""�1 to t;:e t !'!"t:�t o: .. ti�:.s C!1 tt:f!' RCC c;a:1�.1 . iT.· �··.·: ,.:; 'i 
::.lim po�srcili � th.a t. t his sct • .-.. d· .. .i.<· :;\j' ;:e��tt a t�r_-r.:;.al r-roL: \..'�. _.,. 

I WOtt.l.:t like to ;eyhn.a:�e tll·t � tr:._. !n�-'-��liste cl�·-l'..lr.:-· :- r..i ;::.:l>u.:•.;.-:.

eorrectior .. ac':"-�e�...:.-�1\'!- is not 0-�t::,?'\i on t.-t : (;C. t.er:: cO!",;:;:!...ie:-l ·-- -�cr. l · . . -� :-.• �:;cr 
·.till be selectee. to f"!_ t :."YJ.;, t  COPVc?n:::.c::.�lj :!n 'Chf: C!"t;;\1 ..,.c, _·�)rt::.._ - C .� .... · :o:::· 
ju� t as !. t ;.'!J..;: Gone on C 1 •  Accor-.:i.l r..,:-;l.y, t:-v.! f;ch _·,1�� l!.r.{. o:.' t.;,<' .-...... '!1.·, :.i\.'i.<
verr: t:llt.t "l".tn!:t ;icvc:.or.ment 0! .. the :"'l�-·:--.� plan nrtcr \l'!"'.!c:-: 'tcr.:·  -... . :1 l.lt: 
s huf:f'l�d in a t  the IXJ:;t corNenl,.nt t1t:...JG .  

PA :lr�"rir.d:.<�l, J:·. : j s  

i ...... 
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• l":'IITF.Il ST t\TF.S l;O\'F.R:><ME:-o'T 

Memorandum 
ro 

PA/Chi f't', Apollo Dl'ltl'l Priorl Qr COOl'\l llll!l tlon 

suaJII:CT: Opo!Mt l<'ntt t'f'qutred tor eom.uu c:nl.l"n loea on r •u�<l c 
aZ'O!t ouro l-etter than on c •  

1 think ,.. h'lve pretty ,..11 e•;t�"t-ll •;h•,d hc>v t.(• h>tnrll,. " eor.<rrun I �., th'll 
lOss s ! tunt!on on th<> F I'I!Jd G !!li •�!orcr . In effect, Vt" h�vc •l<':l n<,d 
vhlch BlOC!� rll'lta ntnt ,., n.-nt �nd vhat onlOI!'\ etr. -lullllr 111tv1 .-atlrm 
needo to ,., t'!lrrled out. In tocth ""'"'" • or t'OUI"ell1 ! t  i r  posol hl" 
lO C!Ut l'!IC!lt RUbBtl'lllti!.ll.y !'!'o!'t th<! C 0  t"'-"hll! !U"'" • Th J  � J S \-f'<!'li.IC•' 
.,.., reel it ls l"''IBO!l!lble to ! H 6Ur. that th<' LM provld!'� " •pcrf•>ct'' 
backup tar the CSH cOIIII!Lini�tions. 

Wo e�tab11�:t· ·d � r,round rule th'lt ! t  ! �  only l'l'"'"�co•ry to """'! Flocl< 
d.'\ tn for 'lrort s i tuations vh•>n ei tt.er ��-... LM is not ,.wil.able or i f  
wfficient t l""" to use the LM i "  oot aY'libHe. Following ic at11He 
of all the Block dn ta  trnusmiss !ons .-l!um"'d tor F nnd G riv!nl' the 
time or tl"'nomi" s:on for th" abort OI,-ortun!+cy whi ch 1t C'Cilld V<' u r.P•I fon 

Tl l!ll' ot' Tnnrml!lnlon 

During e�rth orbit 

!'rf' LOI. 
� 

J'clat LOl 
Pre W. .i,.ttison 

.�ft.er � Jettiron 

Ti,., or Al>Ort lotl neuv•'r 

'l'LI + � mi nuter . CJM onl y ,  
1 l nct !"<!turn 
PC + 2 "or fRe t  retur-.1 followl "" 
fcyby 

�n2 Ur.d" te 
no LOI� 

" ·' 

C '  re'V O,V Tf>V t ... ehn lqtoe (':<Coopt 
dur! r.p r.le�p 
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• 
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I n  ll•ltll t.lon, !'\'!llf'lftht•l" th,. '"""" "''" th.-. et-p>M l l t ;r o r '"' ' '"' t ht• r.N(�; (P:Ii) t.n "''lftlllttt' t.tw : r  0\11\ r<:t.urn- to-<"lrth "'"l<'tl'l''t'"· ! n  tl�· •·v-·nt ol' ., 
et-'trr."'..tnf m t h•n lor:t; . In nl"'lier to r f mrl t ry tht'' rf"l�t' ; :  prot-.·rlu t-. ·:: . Wt'" 
l ntf'll\1 t.u tJ'!tl\�1111 t PI llll'lll "I!IOUI\t. Of 'tli.l l t  l nMl IHI'CII'I!r o l. ) t'll fot' Ill'<' 'I 
rtrnt rueM In tllf' OJ!!'l'llt. J "n or r.•·r. r.rret rt�"ll:l �-II w i ll t••rt .... t t -

ct�lly PPU! Lh·· rJ"'\1 ,..lurn or u • .  lM>I I r..- 'l l'O'!l  {CL\) ,  t.h•· ""'"'UV''I' lll"• t .n l 
t.uclr { Av ) ,  !tlltl t hr burn ltmitlon Ur.· (·r:;:o) fCir :ronslble 1'• t.ur•• "l"'rt. t.l""'" • 

Cl!'!-J1JI'IAR NIIVI!'J\T!ON 
.. /'As ,Y'Oil J't"ertll On C ' ,  t.h•• nnh.l'U'Ol ""f'lbi l l t�y fOl' C!.n •l\111� 1' l�I V L f/l t. I PI\ 

"""ii,, i ng 1'2� """ thOrou�hly ••xt·l"r:' l c  "<l ll"l proVO'n t.o \'<'l nn f'XC�tlNlt c,v:· tt·lO, 

Fl• rt.h.,rmr�· , It llP.P"nl'r. th"t. Jim Lt•Vf'll "" " 11bla to .to hi � Joto Jn:: L 
!lrout er. llf•ll I n  tht> P"l�l nnJ nr. � �  h,. ""� tnt�r I n '  the n1 t s r !on , 111<11 · 
c'l t l ng ttv>t inr t i ,.ht t.>"'l l n ! n" t '  not r-•r'. l �lnrly �"""""r:)) 1\lr.<>•l 
on t h l s  t::oq-..· r:i•·nc<" , only tvo bl\ t """n or l':' l  stnr/1":1 rth horif:cn m v t 
�;� t ion !" t rht lnrn nh·lll 't1f'! �('hf"·l1l1"" .� Ct. � ; , -.. "'ntirn F BN a f1 t �·ht � .  In 
or<lf'r tc> �t the moo,t . frol!! U•·�·�·' lvc f"'l'i • >lc , on.- n houlol l'•· cc•h•··bl.,u 

l>�"forr- TLI + 5 ho�tr� "llltl tht: ot!'l· � r  � rt"r · .. . + .l j• hourt. , 1 r  i t  1� con
.,.,nlcr>t tt, lo r.o ,  !'tl" ndvnr.• .. ,... cr "-tl � l r.· '.ll" fiTrt l•o t('h t.h·t t  c·�rl,v 
l n  th�t i t  w lll f<'rJn! t th•• K:C-!t tf' !".!�A 'tn 'lccurott•_. dett•nnl m t  !on of 
the nct�l hor l,.on nlti lude the CMP t '  u"tn.:: in ord••r to up.ht,.. th•• 
cr-tc ln l">'l! t lmc .luc.t. " "  '"' did on I'' .  To :io th::u lt b n<'cr"c.,ry 
th�t the ob:-:�rv'lt lonr h� �tdP. in 'tlt l • uif" l· ... r:-� thnn :,o, C'k.)() n . m  • ., n,t 
prnfemb:t..y lo·.,.·r t�·nn :,r.. .CfXl , wh l ·.·h 1 :  tfa::-,...,tt!.uJc ,q_{ Ttl + +":" hotn··� • 

I w•···•l•l llJo:•· to J>O lnf. out !.h� t ttl•' h<> r l �cn J ! m  Lovt•ll u,,,.,f 110 c.u�r· c : . 
full_.y .,,.; ��ort. ot n r..ebul�u' onf!" o f  h i �  C"ftl'if"t• 'l i d  m n  na t  •o�f"ll �Lt' f l ned 
mnklnG it unrel ! 'll�h· to urc thr" "e ' "  hort:-:on ., l t l t,_ute for thn Jo' �tnd G 
1'1; � � I  on� . !ll�Lon,.h not <II s11e to! ron� , ., •':0<'<1 kll01ilC'<1�e of t.h<· hor l"on 
C"Pn tnnthll;; �mpT<'VCG MV! f"\ t ton prior tc nntry Wh [ Ch J t< whnl ) t. ) � 
ro• t [ t!!f>Orhnt in t he ev<'nt or C<>mn>m : .,., t i cm loor. . Whn t.-vrr U•·• t J,: , 

li<'I'OJ:Il [ Zo• l.tl't ' Jlllf'l lC !  t in t�o ! r.  rhn O f  rrtH•· !Ul) llf' Only tlo'O J,:i t.<'hf•, 
of okcl'V"l ' i < •no ,.,rl�· .In th•• tMnr.luf1:1r cno r t.  lc t'm t tht•t'<' '"' "  !·<' 
no indeP<"n<lrnt onb<•ard confh'llrl t ton .Jf thr �'flFl'l nn·rl f'' tl on wh i<'h """ 
conoldered r.o lmp:>rt�'lt to inmtl"f' th">t .• .., l'li�s th., moon or. c • .  

:o\lth P:-zydcc PMncn of �!FAD h.·w '''""" r<'·JU'.·o tPd to develop � F:':i tr-,ck
:l. n,• t1l!hedttlf" to 1�, .. Ufv•d fc,r tr'Jnrcrtr�h Mvi,':"J t lon in thr· t"�nt Cf nc 

cnnr.un: C'\ t :  "" • Th!t· :·ch••d••l" w i ll \oto inclt�<lcl\ in u,, :F11{'hl. P1•m 
l!tb .. � "lo"" or ct�II!Mml�l\tlon eontt •wrncy . " 

A�� YO\.:. r�Mll ,  Hl,... pr!Jmry �:::""f'OOt• or t)nbclrH"\1 MVl r,!l t iO:-J -lt�;-�:},� t.rnn::
e'\rth C'"O'l:�t -;.m n:  frH' cnnl l !". ioni rtt1 t.hP W•tu:•t.rlx. Wt: hnVP :�,..lt·,•l.r·d n 
pt"t.���t."f:• ff •r f !1. 1\fi  r. .... h t �l\ Mkl!r'· t t. J.<tr. : � l l1lt· to f"•lln\[fln (.., .. th ... l. ' ' f" ·rt
t l n n .  C_p•r : rt e., J..L:r, vr. M\1'£'" oonc ltJI1t••l t.rvt t n £'"mnr.ovr:r po lli! .  t•X f 1: t1 :  
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nt. 30 hours k�ron· •mt..ry , vhh•h hrt !1 t.!tP t"o�lov r n,· c�htt rnt·l· ·r l , . l. l t!J : .  J t• 
<'CIIIIIIln l et� t !o'n hur bt..-n lo,• t prior lA •  1.1�•'· lllftl•, t.l1+· ouh·nJ"<l "Y"'·' '"' i : • 
""pti-lf' Of proY!<Ilnp: fteet'pl.llbk mvl t.,t t.1""• llllflo'U\'0'1' t.nr,�·I . I J��. ·tt•l 
•·nt.ey Jnlt lnll zn t.lon <'tart.tn,.; from �""'' teh vi th no np•.,hl ll·llltl.r l ' 
eo nrl l tfooing. (Ttl<- flft':ht Jftth nrwl•• f'TTOr "t <>ntry nhoalJ I�· oo 
pre!l ter tb-tn 0.5°undrr the VO!"'!e �"''' t '""" . )  In �trl<lltton, I t. hun l•><·n 
ctw.m thet the lll!'l'l 'llll 'b<! �ul'rt<'lent.l.y aeC'IU'Ate nt El • 30 hourn 
th.'l t.  I n  thf' "�nt or IIUhBO'!I)U .. nt �nleot t lon loall t.l.:>l"f' iP no """'' 
to J>"'rt'ona onho!U'rt MVl ""tlon rut "'ther thO'! ""'" lll.Y �.,tdy rr turn 
to Mirth uo l ng the dll tlt auppll M. ror t ha t  J'lll"JllEO'! 111t E! • �" l-y th . .  
K:C•H. In other voron , th" ""���" t�<lur<' u�ed on c •  !lt 1':1 • 1'> w l ll 
ht.- cerri..d out on F nnd G A t  EI - �..-. ltn•<'l.Y ,  •l"'C<'CMft. �t·at" vcctorr• 
vill 'b.. up.lntM nn<l th•• Cl'<'V \<Ill � J•l't"llit'd \<ltt\ 11\l. d<'Ollrtl" mnncuv-•r 
tarr" t l rlll' ""'' ,.nt.ry pnd <1n t.11 ""A•I...t te .,..mrlet,. th" mh� l rn w : t.hou •. 
furth,.r eo11111an1 c .. t Inn , 

In oW!I!Ilry, P' a n<l 0 OJlf'l"rr t. l <'no ��eo� l ,. tr-d  " ! ! h  corrm.m ! c� t .J on l<'o� �" · 
b"lnP cons ld<>,..,bly s l mplifled fi't''!l tt:o�" "sf4 on c •  • Utlllz'ltion or 
LM c<>llllllnl "" t tons r.'llkes i t  poFF f't-1" to l!llr)'.l,.v red•t<!<' th•· "''"'l"'r o!' 
nt<ort Block d� ta Jl'td rner.sllf't't. : t� .. on�rl '\L.I IGFN 1111 vimtkn rer
fol'!IWinee CXJ>'"ri<"DCl'd on C '  pt•rml ts U� to !"'Tae" Onl'O":rtl ll l''; 1"11 ! i l'O 
to 11 total of only hv b&teht"s of' e tar/horiznn observn t h,nr: , No 
Cpr'C l!tl pN<'.-l•are� liM' required t'l:lr w .... trl.x ! n l tillli=ntlon. I ' tl 
call t tm t  " ei,.nt step in tb�· r1¢lt d ! ,-,ction! 

FA :lliiTlm"ll • Jr. :,i r  

., 
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.,.,_ ""- _, , _ 
_ .,. ·- ..... . .... 
.. - .. - · .. �·· ... . 

Memorandum 
DATE: J'l.JllJ.:try lu, l'1f·q 

EO-l'A-T-c'A 
,.011 PA/Chlef, Apollo Do tn Prior: ty Coorul r.s �:en 

SU.JFM: Somo:- dec t r  lon� ��·q r·.l .! n , ·  lun•-. r l·tr�, �"':'f'-!"k tncldn.:: 011 the 
F "nJ. G t:L. • s  : or.: 

•,.;,� h�-i :t:; A�i ;rc� �!...: .: - :c.n � :..· · .r. ; :·.: · :  -.. · • :  r:r on Janu'lr�t ') to t.nli: 
OVAr lUr::"'' r ln. r.i' ; ::J\ !'( '�� �f.. : n.- . 1r. ';"'1  ... , ' <::<· .l·1rt 'W(! -..·'.lnt�j tO cl: : ' �' . ( .S  
whn t )I� � - .o, ••• �,·� t.'1 i ! ;:•.!·  1• •\ ·�no - l �·!"(' ..... ttl•' c •  m.l o :-- : on .!ll n\i ..... :1�� ..... r 
'V'\nt to 'io on 'f)F.' F � t n •  C m.l � �  ! on · .  T� : : · r.Y·ftl) 1 �  to ou� l: n._• ,11 
tt"..at bri�fly. Thfl ;. ;  ..... !' ! !' ' �  � h : rvr ._. , .  '"..,.:-e tryinp, to dccid� \:,�rf: : 

a .  -,_,�1-=-t�;·:'.:- .s�r:0: '1 1  t.,.- • or ;. r.:; � r '!"  ... �:nould ·r-� inelu �·� l or. 
the F m.! r- � lon .... h : c:1 rai � ·�1t J•":' _'"!'"_: ·. :....· •_... -�;�io:-:-n th•: '1.C��r·.n.·c:.•.· .-l_,r, 
eleV"l t � r·n '"'t'r'n'l>' con:;�r-t int� "'!. � � � -: "'! *' ·: ·:.. v : • h  tne lumr l'l n : L n.·  '"J r:_j 

c .  :o l"c : k • f or t lc1.l oi·c�::-r, � : on,· (seT or SXT) of tr •.· 
ll\ r. i l nc :- : ·J�  '\ !"P rc-.jn ; !  .. ?-ti on DOI . .!.."l::t :"or de�eent t-'lrf'� tl n,-· r nri .! f 
�o how :-:y-. r.:r • .... .  '1•�r. r ho!J.lJ thP:: 1-:f! •..a��r. , �nd hO\rl nhould th'=-Y ,,,.., t. � ·� l'l 

J�ck Sc!11:"J. tt h:t:�- r-ro\1"-'"·l •.?-xten-.: ivnl..:; : nto the ltt nri i nc sun elt:!V' \ t .ion 
�np-1� con: t� i.ntF- F!'Chl···m "bo t:  h. �<'3-fO� 'ln:! �fter C 1  and pro"rr.1:J..v hn:. 
'\ t-e tter und."!r.: tandln,� of th:r: ovt:·Mll s i tur tion thsn nn,yO!lC elre ! 
know. !k h'1o o ntcns,l:; del:r!.<>feci 911 of the c •  cre�-mn on th�r. 
!"' r'":->C ! f l. C"  �:tl· . :rct "J. :'ld i �  confl .lcr;t t �---�'1 � t:---.� vlPil' i li ty w-tll ''N! 'lC��rt
�blP. fnr l·tn·H n,� i t' th-e· !;Un ,...,lev-1 t �0n !lr.fle 1 �. l\0 J�r;s_�ha.n_ o.b�'t.- .2---. 
or L J.-�t.::r r:-·�r . Th� url 'f'l"" con:· t:.'""l : r:t he f·:-�lc i�:�xccsn of :-:c· lcorrc·c:-

.__8r .. l tn�� .,_,.:��\1 ltm�t -:!.11 rrnt-<"�'bl_v be �d_._o_n. _ _  h£{l..tj,nf cor._, .:_ i8r'1ti0n:; -.... 
or. tt�·-""' !" f'1 · ''2C::-t�t or th�� c�·., rlur i n  .. � FNA Mther than visit.nl.:..t;,· 4'il'-ht: 
·le!"'C�"'n• ( ... ·e ' ll  fir.d 0'1� wh'l t th·t t ll r!'J. t  i� ) .  In other word£ . t t.  look:
like •.,:e ·��·:c •l :·uf!' i.c l � n tly ·.dd ... l-rtr.l of !t C Cept.lll"lle o\ln el·.:>\� ... ion �ni ·lc.< 
th� t th l .. l mroc.•::' llO re'11 con :tM 1 nt on G laun�h opportunit i0:  t J"u·tic•'!'• 
mc>rc , tr.·:--re !lp;-.::�r::-. to r-.� no r�a�cn to provide specinl tentr: on F 
Je:-, ifn�d to ''-ro��tenr __ d thene lir::.l ts or r;lve us gre�ter coni"iJ.oncc i n  
th·�t!t .. One lnt . --�!·e r � lf•i� ['Oint �� er.rph"l f i � e s ,  thout;h1 if:  that ..,...1! !:: hOi.:.ld 
'lVOi.d L'1n- t � r.r ·.o� i th � =:-li.r:e r�th witilin abou t 2 rlegreer. of the m�n elc�
t.ton �n.-le !'" l n c  .... th•' r""''-' i f  � t !  .. �:fini t� clegr-t.Cbtion i n  Y1r lbil1 t:: alonf.. 
t:.h•1 t linE- \lh�'-!;1 ;..·o,;l-1 l !:1Jil il'" ttl'"_: cr�.::w 1 n  C"lpnb l lity Of evn,lJn.t ir.� · t�.� 
lrnJ�l l nt• r. l. !.�. Th i r  r.-.• .., nr th· , t  Wt' � hu'll-1 '\VOid r.un elP.vnt1on "l r.rlt'� 
bet.V�Pn "1,"1;:--C)U+: ).}! 3n't 1:·- <l�:r·--� ... t:: - 1 l i t�_:(! 't'o�n-1. 0!' .._.fiACCep+-_,nhl0 li (ht• 
::nr eor.r..i t. i or::: ·.?l�r.:r. -�  !ir:· mu-.. �� ]..q;:1:��!" \'J.Cceptabl� li:ni t: . :1� feel!: th'l t 
th1 .:; b�r.rJ my h: �vo � ·lt�·!. in 'J1e fr ·..: � !"l � ��!:'l.�er. \i�c- encour .. t(·r 1 :.  l\)-.. -:i':la:r• 
in,.· lnuncr. ;.orn..:'..;h·j � or t-:.� r-tri i : n.· ::1 : 1  f�xtrn. revolution or two .:.n l·.n� .. ,r 

. ....• 
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orb t t .  It l c  rtlr.o eviuent th·1t l>y t.h.., "' " of the tl)'brid .fll r;ht J'lan 

'"' em extern t.ll>' trnncluMr COO•' •· t >m·: •·l t h  th" en� ei'i'L·ct. 

ln-oullll!nry .  1 t. np�r.' thn t r.h•. ,,un <'l•:y,,t1L·n nnrle ennstrn lnt on G 
1111:1nlon lnuneh OJ>portunl t l ec L' not " t ,-ni !' l cmnt "t tilL> t llne  a n'i 

there i s  no nee.l to provide r.J>-'cl'll teFt.: on ' F to conftrm thi;--
opinion. 

_nrd : nt� .. � l t.u i 'l llOt :·.t' �.·l�"ll��y 
· .·� ;. � · · ... '�.:.l t "'..>1.! n _:, •.1-: ,.� . • The qucs tl on 

unJer•:tool. 
mL: t..qi<.P �.t ·- -t:n ·_ .. � · .,../· 1'· � ·  t.L•  'l ' � :� .L ..-�o r t.('l t n��·h�-..:� opt : ct :  o·, . . ·r-

VJ\ t. l on�·. o!' t "l�-- 1:'n : � n� ·  ! '  · . -;;• !··.. : . · .-_ .� - · nt. i";�\��'t. : 1 1,- oH rt• �- i c·•.� . 

�-t r. . M .� ... �-l on ·� · · •''l• ' ·  ·-� � � � � 
. ·�' : ' '  . 

o :· 

- :.- ! : ·  

"' 1 \ ... �� . . ... lc�·.tvd ·tn!! t:r·t� ��'- 1 �h- · 

. ,  �.., t.o l·�� no ,.., .. , . c:1  ne t 
· . :-: ;.";• _"' ', ;_"•;_•f_ : !� · .  \olh l � h  ''II'• '  

-.!o� ' r- - l n i n r .  f\ �··o�-i - t -� ;_.,- ,  
;"'O' l!l.i t1t'I "• ! L t n •  Q :' 'l ... '- ' ' '" " 1! '  

r :' . . : , n t ::tl l : ! ·  rt . .  � :-. : : l _ . .. ,.,-::or .. 

l�tn'll!l!! rr. on t· .. · · r r :  l'': � t.  n J · i O  
tc ��=' ll r.-O.: n·t • __ ,. �· i. - · :' ! r: t.  · · ·1� ' , .  

·pr-·v:o'l!�}.:.; : � � - · :· · · ! ( ·; :  ·p.---·l rtl� � 1 
...-•� :n·_;_�n, l :"' 1;. � .1 : �· l ·  tL(' •-J·· ·  

p!'""·v lo't�·ly L*"·v · ol""'  I i l ·  o' L '  
-t: � : ·l ' ,  �,;.�· · ! : � · :� ·. uf' t'�l" I ' . .  0 tr . , • �  · • · ] 1 "h_• Jr:l·.:1 ... -. 1 c-1· '""'n\"'-" � 
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ot·l- l t. It l · �- l :·t· � "V_; ,ir�ut � t :d- 1 •, 
\H.! C�ln e_xt.Pn<l l.h•• tl""\n:· lU!i'll" ('0' � o : 1, 

' '  .� · '  0..1..� tii· · hy·r,r � :  1'�.: :ht I l·in 
-..< :  h th · ::·1,� •.!ff\ · c t .  

I n  �-Hmrnr:t .. i t . � p�un•;:  th:l  t 
m t � :J ion l:na,··h or!<>rtnn r t. : r- :--: 
thf•re 1 �  no r.ef•, l  t.u J-'!"OVl,ie 
opinion. 

' .L• · _
· : n, • ' � · · v· , t  i ( : :  'ln:·lt> Cf'n:tr·d t t :  oa C 
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Memorandum 
TO : FL/Chl.e:r, !llMir.g aM Recovery Dbl.sion 

PA/Chief, Apollo Il!ltB Fr!.orl ty Coord : cat l e n  

DATE� Jam.-ary .. r ,  l�f'."} 

69-F'A-T-lA 

Wllji!CT: Le t ' s  mve the recovery fore-; " lit t :,, 

• 

. .  

Jf't>:rr-y , I ' v""· ·!en .. - !l lot of .�oidrv - �: �.... • .  · • · ·  � f" t •'�"' , ' !' .. tf� 'l : t  ... : �-:..· • . : . · · 

'l l rr!M!t en.rr!.t>!", bt.lt theo mer� I -.�; . r.�: ·a':.'Ot .. t ! t  � J(' lC'r.; :! :.·· ·_ • :.  i �  
1 !"  "l ��oke . ���· 'lr�· rr·J-ort:; tr.·1 ', t · .· · C !'·::-: �· c..: :-:.Vtn•i i:Y::. i· .• l ,  �·� ... , .  
lo·..-n rL·ht nw� r t:w rt :l rrnft "='nrr: . .  r � �- : � � � !" ... .:_• \  "tl  1 t.r �: .u � · - . ·  ' ( , 
lnn.! :� . 'i( i '  JlTd!l �t'J"\Y• Th : r  r, . .., L l ·t : · ... · ,. ,  : M- '  "' · 1'• · 1 n,' '·•)0 elo •- . 
In (.)tht, l"'  ._'Orri!· , I rf',t l i :t• tt�· ·  rro'!-'·tl ! t ! ": ': "�· t h·• �!"lc,_ C J.""n !"t L : · :. : r: .-· 
t. n� 'l irerq rt, ca!"rlcr 1 :-:  vtory lo"' l · ; •  .. ..  · :·· i .  :1-'r ._,lutE"l:t !X> ·  i·r • t . '"·lr·"' 

1n �nv l n"" the � h ! r  •..t i th i n  fi·v . . o - • .P r. �� 1· : - nf t } •t i m  po l n� - ·-�< t!-. 
.. �if:' ror r. !" !-' 1 · ·  •�xc•·rt lon of th ·�  f.': O �' :-:..; _ !*' · . ·  ; . • .- f1· ;• , ·ooct rom."te !"'-"" �.'11 
·"?J . It c•·rt•, lnly doe:� not 1: :-p!'O\' . .  · :- · ·  :-·. ·n·:•·r�: c �et''l t ! C'n:- •t t. · t : l .  
A�·1 , t ho ·  r.on;,�qtH·ncc of thP �f"'h�.:·M f·� �. : ·. • : n.: t �.·.? c'lrri··r i .  :.�u. l:; 
-:!'l t��• .-_-- trorh!. c .  

I n  -�"J.:T."S�: , I 5•"?.:-lously .,..�c��r.c± :··"'1� ...... � . � �  ... - "tn•: .t·:�co,_'f':!:·y !"'o:·c · '"1 t 
l�'ls �  fiVP or- ten rt:.i le c  frcr.t tb::! r-.... , -& . . . ... ;c � -- � .  

- -~ y - - �- ---------

C':� : 
P.i\ /G . 1·!. Lo.,. 

FA -'C . C .  Fo:!'""""tf•. ,  J":". 
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